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LOAN AGREEMENT 

AGP,ZEMENT, dated the day of kove4b,'-,3 1971
 

between the GOVERNMENT OF INDONESIA (hereinafter called the
 

"Borrower"), PERUSAHAAN LISTRIK NEGARA 
 (hereinafter called the
 

"Beneficiary"), and the UNITED STATES OF AMERICA, acting through
 

the AGENCY FOR INTERNATIONAL DEVELOPMENT (hereinafter 

called "A. I. D. "). 

ARTICLE I. 

The Loa.. 

SECTION 1. 1. The Loan. A. I. D. hereby agrees to lend to 

the Borrower, for the use of and, under Section 9. 1 hereunder, to be 

reloaned to the Beneficiary pursuant to the Foreign Assistance Act of 

1961, as amended, up to nineteen million seven hundred thcusand 

United States dollars ($19, 700, 000) to assist in financir.- mne reasonable 

foreign exchange dollar costs of certain goods and services required for 

the Project as defined in Section 1.2 hereof. Goods and services financed 

hereunder are hereinafter referred to as "Eligible Items, " and the aggregate 

amount disbursed hereunder is hereinafter referred to as "Principal." 

SECTION 1.2. Project. As used in this Agreement, the 

"Project" shall mean the construction of a 100 megawatt (MW) steam 

power plant consisting of two 50-MW generating units and related 

facilities in the harbor area of Semarang, Central Java Province, 

Indonesia. Said Project shall also include technical assistance to 



Beneficiary rela ed to the operation and maintenance of said steam power 

plant. A more detailed description of the Project is set forth in Annex "A" 

of this Agreement. 

ART. LE II. 

Borrower Repayment Terms and Interest 

SECTION 2. 1. Interest. The Borrower shall pay semi-annually 

to A. I. D. in United States dollars on the unpaid Principal, interest which 

shall accrue from the dates of the respective disbursements hereunder,
 

the first such interest payment to be due and payable 
no later than six (6)
 

'xonths after the first such disbursement 
on a date to be specified by A. I. D. 

Principal and interest due but not paid shall accrue interest at the maximum 

rate hereunder until fully paid. Interest shall accrue at the r :e of two
 

percent (2%) per annum for ten (10) years 
after the first dishursement
 

hereunder and 
at a rate of three percent (3%) per annum thereafter, computed 

on the basis of a three hundred sixty-five (365) day year. Disbursements
 

hereunder shall be deemed 
to occur on the date on which payment by A. I. D. 

is made either directly to the Borrower or its designee "or to a banking 

institution pursuant to a commitment document.
 

SECTION 2. 2. Principal. Borrower 
shall repay the Principal to 
A. I. D. in United States dollars within forty (40) years from the date of 

first disbursement hereunder in sixty-one (61) level semiannual install

ments of principal and interest, the first installment to be due and payable 

nine and one-half (9-1/2) years after the first interest payment is due. 
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SECTION 2. 3. Application and Place of Daynent. All payments 

shall be applied first to the paymert of any interest due and unpaie and 

then to the repayment of Principal. All payments shall be made to the 

Controller, United States Agency for International Development (hereinafter 

called "USAID"), Djakarta, Indonesia, or to such other payee or at iJ,-h 

other address as A. I. D. may designate, and shall be deemed to have bf in 

paid when there received. 

SECTION 2. 4. Prepayment. The Borrower shall have the right 

to prepay, without penalty, on any date on which interest is due, all or 

any part of the Principal. Any prepayment shall be applied first to the 

payment or any accrued and unpaid interest and then to the remaining 

installments of Principal in the inverse order of their maturity. 

ARTICLE III. 

Conditions Precedent 

SECTION 3. 1. Conditions Precedent to initial Financing. 

Unless A. I. D. otherwise agrees in writing, prior to the issuance of the 

first letter of commitment or other commitment document for engineering 

services the Borrower or the Beneficiary, as appropriate, shall furnish 

A. I. D., in form and substance satisfactory to A. I. D.: 

(a) An opinion of the Mi-nister of Justice of the Borrower 

that this Loan Agreement has been duly authorized or 

ratified by, and executed on behalf of, the Borrower and 

is a valid and legally binding obligation of the Borrower 

in accordance with its terms; 
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(b) An opinion of the principal legal officer of the Beneficiary, 

or of other legal counsel satisfactory to A. I. D., that this 

Loan Agreement has been duly authorized or ratified by, 

and executed on behalf of, the Beneficiary and is a valid 

and legally binding obligation of the Beneficiary in 

accordance with its terms; 

(c) 	 The names of the persons who will act as the representa

tives of the Borrower and the Beneficiary pursuant to 

Section 10. 1 hereof, together with evidence of their 

authority and a specimen signature of each such person, 

certified as to its authenticity by either the persons 

rendering the legal opinions pursuant to Sections 3. l(a) 

and 3. 	 1(b) or the persons executing this Lo&r_ Agreement; 

(d) 	 A draft contract between Beneficiary and a c-onsulting 

engineering firm. The selection of saiC _'Arm and the 

terms of said contract shall be in accordance with A. I. D. 

Capital Projects Guidelines for Engineering Services; 

(e) 	 Evidence that any rights of way, rights of entry, real 

property leases or acquisitions necessary for project 

implementation, plant operation and future plant 

expansion have been obtained or plans made and
 

financing provided therefor.
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SECTION 3. 2. Conditions Precedent to Financing Construction 

Services. Unless A. I. D. otherwise agrees in writing, prior to the issuance 

of letters of commitment or other commitment documents for conptLuction 

services, the Borrower or Beneficiary, as appropriate, shall have met 

the conditions precedent in Section 3. 1, and in addition Beneficiary shall 

furnish to A. I. D. in form and substance satisfactory to A. I. D.: 

(a) 	 Evidence of the establishment by Beneficiary of a reserve 

fund in Indonesian currency equal to the total Indonesian 

currency costs of the Project for the upcoming 6 months 

as estimated by the consulting engineer, said funds to 

be repler.ished to the appropriate level quarterly, or more 

often in the event actual Indonesian currency expenditures 

substantially exceed said estimates, or such lesser amount 

as A. I. D. shall agree to in writing, which -hall be used for 

the execution of the Project; 

(b) 	 A final design for the Project and bidding documents for 

construction services, including a refined cost estimate 

divided into U. S. dollars and Indonesian currency 

expenditures; 

(c) A draft contract between Beneficiary and a construction 

firm. The selection of said firm and the terms of said 

contract, shall be in accordance with A. I. D. Capital 

Projects Guidelines for Construction Services; 
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(d) A plan for implementation of the Project, inclding prtvison 

for the training of personnel and a specific schedule oi 

site preparation; 

(e) Procurement contracts for equipment and materias lbtween 

Beneficiary and firms. The terms of said contracts and the 

selection of said firms shall be subject to A.. D :r-zoval 

prior to the execution of the contracts and sel-c:ic, of the 

firms, where appropriate, and in accordance wih A. LD. 

Capital Projects Guidelines for the Procurennent 7 

Equipment and Materials. 

SECTION 3. 3. Terminal Dates for Fulfillment f . 

Precedent. Except as A. I. D. may otherwise agree in writing, i- t

conditions required by Section 3. 1 have not been satisffied wf _ "ur 

months after the date of execution of this Loan Agreerrnant, or if -he 

conditions required by Section 3. 2 have not been satisla, -_;.!ith t ,en;-thres 

months after the date of execution of this Loan Agzeernent, A .. D, rnay at 

any time thereafter terminate this Agreement by giving notice to th,? 

Borrower and to the Beneficiary. Upon such termination, and nntwithttanding 

any other provisions of this Loan Agreement, the Borrower shall to 

A. I. D. the unpaid Principal, if any, and any accrued interes.t..- , fl 

payment in accordance with the foregoing, all other obligat.orA. c, -, 

Borrower and A. I. D. under this Agreement shall cease, 

BEST AVAILI3E COPY 
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SECTION 3. 4. Notification of Meeting of Conditions P:-ecedent. 

A. I. D. shall notify the Borrower and Beneficiary upon its determination
 

that the conditions precedent specified in Sections 3. 
 1 and 3. 2 have been met. 

ARTICLE IV. 

Disbursements 

SECTION 4. 1. Requests for Letters of Commitment. To obtain 

disbursements, the Beneficiary may from time to time request A. -. D. to
 

issue, and subject to the provisions of this Loan Agreement 
 1. D. shall 

issue, letters of comnmaitment to one or more bar.nks in the Urited Stai.s 

designated by the Beneficiary and satisfactery to A_ I. D. , c!7.-*-.'-Y: 3 AAY0° 

to reimburse such bank or banks for payment- made, through -; rf 

credit or otherwise, to the Beneficiary or any da._ignee of t- -:'icih1, 

pursuant to such documentation or requirements as A. . D. .y ,i5,' 

SECTION 4. Z. Other Forms of Disbur3 n.nt o br~ e t 

may also be made through such other means as th±e %orrcower,ti
 

Beneficiary and A. I. D. 
 may agree in writing.
 

SECTION 4. 3. Terminal 
Date for Retu,2ste for Commitmrent 

Documents and for Disbursements. Except as A.!. 1). may cth r,.'ise agree 

in writing, no letters of commitment or other comrn it-iean- d.'t'..:ts shall 

be issued in response to requests received by A.. T. D after fo'- "2 t 

months, and no disbursements shall be made agaiinat docu , nta ;,-. rzive'i 

after seventy-two months, from the date of e Cfecu-tion h Lor.T arent,.: 

fIEST AVAILABLE GOPY 
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ARTICLE V. 

Particular Covenants and Warranties 
Concerning the Project 

SECTION 5. 1. Borrower's Covenants. The Borrower covenants 

and agrees that it shall: 

(a) take all necessary actions to permit the Beneficiary t.:, 

perform its obligations under Article II of the Project 

Agreement between the Beneficiary and the International 

Development Association (Credit Number 165 IND) within 

the time limits prescribed in said Project Agreement or 

such other time limits to which IDA may agree, taking 

into account Borrower's specific undertakings in this 

regard in the development Credit Agreement *aetween 

Borrower and the International Development Association 

and the objectives stated in Section 5. Z(-) hereof; 

(b) 	 take all necessary action for accomplishment of the 

general objectives stated in Section 5. 2(a) hereof; 

(c) 	 make available foreign exchange to Beneficiary from 

sources other than the proceeds of this Loan to purchase 

third country equipment necessary to complete site 

preparation and earthwork for the Project; 

S - AVtALL C 
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(d) 	 make available to Beneficiary any Indonesian currency 

necessary for the completion of the steam power plant 

described in Section 1. 2 above; 

(e) 	 from completion of the steam power plant described in 

Section 1. 2 above until such time as Beneficiary may 

become an autonomous, non-budget supported corporation, 

assist the Beneficiary in obtaining funds sufficient to meet 

the operating and maintenance expenses necessary for the 

effective utilization of said plant; 

(f) assist the Beneficiary to carry out the Project, or cause 

the Project to be carried out, with due diligence and 

efficiency, and in conformity with sound engineering, 

construction, financial, administrative, and management 

practices, and any plans, specifications, contracts, 

schedules and other arrangements, together with all 

modifications therein, approved by A. I. D. pursuant to 

this agreement. 

SECTION 5.2. Beneficiary's Covenants. The Beneficiary 

covenants and agrees that it shall: 

(a) Perform its obligations as prescribed in Article II of 

the Project Agreement with the International Development 

Association (Credit Number 165 IND) and implement said 

undertakings within the time limits prescribed in said 
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Project Agreement, or as A. I. D. may agree otherwise with 

respect to application of this covenant. In carrying out the
 

recommendations 
of the management consultants under 

Section 2. 02(b) of the Project Agreement with the International 

Development Association, Beneficiary agrees to the following 

general objectives that should govern Beneficiary's organiza

tion, structure, authority and operations and further agrees 

that Beneficiary's program to implement the recommendations 

of the management consultants as required by Section 2. 02(b) 

of that agreement shall be in accordance with the objectives 

hereafter set forth and that said program shall be as Borrower, 

Beneficiary and A. I. D. shall consider appropriate; 

(i) A revised schedule of electricity tariffs and charges 

fixed at such levels as should provide Beneficiary 

with revenue sufficient (a) to cover all its operating 

expenses, including administration and overhead 

expenses, maintenance, depreciation, and taxes, 

and interest on, and to the extent it exceeds 

depreciation, amortization of debt, and (b) to 

provide a reasonable return on its assets and to 

Zinance a reasonable portion of its capital 

expenditures. 
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(ii) 	 A revaluation of Beneficiary's fixed assets in 

accordance with sound public utility practice; 

(iii) 	 Full and exclusive responsibility vested in 

Beneficiary for the public electric power sector 

of the Borrower, including planning, procurement, 

construction, operation, maintenance and ownership 

of all facilities therein; 

(iv) Management organization and employment practices 

including staffing patterns, salary structure and 

employee qualifications, in accordance with sound 

public utility practice; 

(v) Operating practices, including recurds, accounting 

system, bil!ing and collection procedur. , :.-nancial 

planning and administration, insurance, repair and 

maintenance procedures, and proc, u es for systems 

operations, all in accordance with sound public utility 

practice; 

(vi) Standards for the electric power system including 

standards for equipment, materials, construction, and 

operation and maintenance in accordance with sound 

public utility practice. 

(b) 	 Replenish the Indonesian currency reserve fund required in 

Section 3. 2(a) hereof whenever necessary to maintain said 

fund at the level set forth in Section 3. 2(a) hereof; 
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(c) 	 Carry out the Project, or cause the Project to bn caried
 

out, with due diligence and efficiency, and in con£.-_ity
 

with sou.nd engineering, construction, financial, administrative 

and management practices, and any plans, specificationg, 

contracts, schedules and other arrangements, and with all 

modifications therein, approved by A. I. D. purstant to this 

Agreement. 

(d) 	 Except as A. L D. m.ay otherwise agree in writing, furnish to 

A. I. 	D. -or its approval: 

(1) 	 All plans, specifications and construction sch:iues 

-dated to the Project, and any modifications . 

prior 	to their implementation; 

(2) 	 All bid documents and documents conce.r'.-.. he 

solicitation of proposals relptin.g to tf'. goods and 

ser-'ices financed under the Loan, . any ,id atio 

thereo!, prior to their issuance; 

(3) All 	contracts financed under the Loan, and a- r.odifica

tions 	thereof, prior to their execution. 

(e) 	 Adequately maintain, repair, and ops.rate, in a;.t-d.nce wi'". 

sound public utility practice, all Eligible Items, rd,. 

facilitiez constructed in connection with their us,. 

BEST AVAILABLE COPY 
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ARTICLE VI. 

General Covenants, Warranties and Agreements 

SECTION 6. 1. Utilization of Eligible Items. All Eligible Items 
shall be used exclusively in carrying out and operating the Project. This 

restriction shall apply only ar, il such time as such goods can no longer
 

be usefully employed for the Pi oject, 
provided that no goods financed
 

hereunder shall be exported from the Republic of Indonesia without the
 

prior written approval of A. I. D., and provided further that no Eligible
 

Items 
shall at any time be used to promote or assist any project or activity 

associated with or financed by any country not included in Code 935 of the 

A. I. D. Geographic Code Book as in effect at the time of such projected
 

use 
except with the prior written consent of A. I. D. 

SECTION 6. 2. Information and Marking. The Beneficiary shall 
give publicity to the Loan provided for herein and the Project as a program 

of United States aid, identify the Project site, and mark goods financed
 

under such Loan as 
prescribed in Implementation Letters. 

SECTION 6. 3. Notice of Material Developments. The Borrower 

and the Beneficiary have disclosed to A. I. D. all circumstances which may 

materially affect the Project or the discharge of their obligations under this 

Loan Agreement, and shall inform A. I. D. of any conditions which may 

constitute a default hereunder or which interfere, or which it is reasonable 

to believe may interfere, with the Project or the discharge of any of their 

obligations hereunder. 
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SECTION 6. 4. Inspections. 
 The authorized representatives of 

A.I. D. shall have the right at all reasonable times, whether p-ior to completion 

of the Project or subsequent thereto, to inspect the Project, the utilization
 

of all Eligible Items, 
 the books and records referred to in Section 6. 10
 

and any other documents, correspondence, memoranda, or records relating
 

to the Loan provided for herein or to the Project. The Borrower and the 

Beneficiary shall cooperate with A. I. D. to facilitate such inspections and 

shall afford a reasonable opportunity for authorized representatives of 

A. I. D. to visit any part of the Republic of Indonesia for any purpose related 

to the Loan provided for herein. 

SECTION 6. 5. Taxes and Duties. The Borrower covenants and
 

agrees that thii Loan Agreement and the Loan provided for herein 
shall be
 

free from, and the Principal and interest shall be paid to A. I. D. 
 without
 

deduction for and free from, 
any taxation or fees imposed under any laws 

or decrees in effect within the Republic of Indonesia or any such taxes or
 

fees so imposed or payable 
shall be reimbursed by the Borrower. To the 

extent that (a) any contractor, including any consulting firm, any personnel 

of such contractor financed hereunder, and any property or transactions 

relating to such contracts and (b) any commodity procurement transaction 

financed hereunder, are not exempt from identifiable taxes, tariffs, duties 

and other levies imposed under laws in effect in the country of the Borrower, 

the Borrower shall pay or reimburse the same under Section 5. l(d) of this 

Agreement with fundb other than those provided under the loan. 



- 15 -

SECTION 6.6. Commissions, Fees and Other Payments. The 

covenant that in connection withBorrower and the Beneficiary warrant and 

obtaining the Loan Agreement they have not paid and will not pay or agree 

to pay nor to the best of their knowledge has there been paid or will there 

person or entity, commissions,be paid or agreed to be 	paid by any other 

of any kind, except as regular compensation tofees or other payments 

orthe Borrower's or the Beneficiary's full-time officers and employees 

as compensation for bona fide professiuns!, technical or other comparable 

services. The Borrower and the Beneficiary shall promptly report to 

to pay for such bona fide pro.assional,A. 	I. D. any payment or agreement 

a party or of which it hastechnical or comparable services to which it is 

or ie to beknowledge (indicating whether such payment has been made 

made on a contingent basis), and if the amount of any such pa ent is 

by A. I. D., the party concerned shai1 cause adeemed unreasonable 

reduction satisfactory to A. I. D. to be made therein. 

of Terms. The Borrower agreesSECTION 6. 7. Renegotiation 

that at any time or times when it is required to do so by A. I. D., but not 

prior to the date the first repayment of Principalsooner than six (6) months 


with respect to acceleration oi the
is due, it will negotiate 	with A. I, D. 

repayment of Principal 	by the Borrower. It is agreed that the Borrower 

and A. I. D. shall mutually determine to what extent repayment of such 

on the basis on one or more of the followingPrincipal should be accelerated 

criteria: 
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(a) significant improvement in the internal economic and 

financial situaLion of the Republic of Indonesia; 

(b) favorabli, tends in the balance of payments and foreign 

exchange holdings of the Republic of Indonesia; 

(c) ability of the Republic of Indonesia to make future repayment 

of A. I. D. leans without interfering with the service of debts 

owing to any United States Government agency or any inter

nation-1 organization of which the United States is a member. 

SEGTION 6. i. Insurance. Beneficiary covenants that it will
 

maintain prudent in 
 urance coverage issued by responsible underwriters in
 

such amounts and agairst such risks as 
is considered to be in accordance 

with good commercial practice. 

SECTION 6. 9. :,3r.tenance and Audit of Records. ''he Beneficiary 

shall maintain, cr cause to be maintained, in accordance with sound accounting 

principles and practir-..- .czr..A'stcentily applied, books and records relating 

both to the ro" ...
ard 4o this Loan Agreement. Such books and records 

shall, without li=itzation, be adequate to show: 

(a) the receip anl ;: made of Eligible Items; 

(c) current dat.- covering otperation; and 

(d) Enanci.al condition of the Beneficiary. 

http:Enanci.al
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Such books and records shall -.e regularly audited by independent public 

accountants A(ceptable to A.I. D., in accordance with sound auditing 

standards, or, an annual basis or for iuch period and at such intervals 

as A. I. D. may require, and ohall bc maintained icr five years after 

the date of the last disbursement by A. [.D. or until all sums due A. I. D. 

under this Loan Agreement have beer: paid, whichever date shall first 

occur. 

SECTION 6. 10 R e-Dorts. The Borrower and the Beneficiary 

will furnish A. 1. D. with such informaticn and reports relating to the 

Project, Eligible Item3, and the Loan provided for herein as A.i. D. 

may reasonably request. 

SECTION 6. 11. Investment Guaranty Project Approval "v 

Borrower. The Borrover agrees that the construction vorl,: zo '., 

financed under this Agreerment is a project approved by the 3orrower 

pursuant to tho Agreexnent between the Government of -'-.,.nesia and 

the Government of the United States of America, dated January 7, 

1967, on the subject of investment guaranties, and no further approval 

by the Borrow;er ,hall be required to permit the 'Government of the 

United States of A.nerica under that agreem.ent to issue investment 

guaranties covering a crtractor's investment in that project. 

ARTICLE VII. BEST AVAILABLE COPY 

• vernts Ccncerning Pocurement 

SECTION 7.1. Procurement source and Origin. (a) Except 

as A. I. D. may otherwvise agree in writina and excent as orovided in 
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Section 7. 6 herein for marine insurance, all Eligible Items, including 

transportation services, shall have both their source and origin in 

those countries noted ab eligible under Code 941 of the A. I. D. Geo

graphic Code Book as in effect at the time orders are placed or 

contracts are entered into for such Eligible Items. Transportation 

services shall be deemed to have their source and origin in such 

countries if procured from a flag carrier registered in any of such 

countries. 

(b) All other goods and services obtained for the Project 

but not financed by A. I. D., except transportation services, shall 

have their source and origin in countries included in Code 935 of 

the A. I D. Geographic Code Book as in effect at the time such 

goods or services are procured. In addition to the ocean shrr,ent 

requirement of Section 7. 5 hereunder, all Eligible iterns K:.n be 

transported to Indonesia on car:riers of countries incl-a-d in the 

said Code 935 as in effect at the time such transportation is procured. 

This covenant shall be construed in accordance with A.I. D. regula

tions as from time to timne amended. 

SECTION 7.2. Date of Procurement. Except as A. 1. D. 

may otherwise agree in ,vriting, no goods or services may be 

financed hereunder v.hicih arise out of orders or contracts firmly 
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placed or entered into prior to the date of this Loan Agreement. 

SECTION 7. 3. Port Charges. With respect to transportation 

services that constitute Eligible Items, A. I. D. will finance under the
 

Loan ninety percent (90%) of all 
ocean freight costs of each shipment,
 

and ninety-eight percent (9,%) of such costs 
on any shipment under
 

free-out terms. The remaining ten percent (10%), 
 or two percent
 

(2%) of free-out shipments, represent poit charges 
in Indonesia,
 

ancd >.rrower covenants that it 
 shall make available foreign
 

exchange 
 to finance said port charges in accordance with such rules
 

and proce Jures as A. I. D. 
 may prescribe in Implementation Letters. 

SECTION 7.4. Small Business Notification. In order that 

American small business shall have the opportunity to participate in 

furnishing Eligible Items, Beneficiary or Borrower, as appropriate,
 

shall, 
at such time prior to ordering or contracting for any Eligible 

Item estimated to cost more than the equivalent of Five Thousand, 

United States dollars ($5, 000) as A. I. D. may specify, cause to 

be received by A. I. D. such information concerning Eligible Items 

as A. I.D. may require. 
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SECTION 7.5. Ocean Shipment. At least fifty percent (50%) 

of the gross tonnage of all Eligible Items (computed separately for 

dry bulk carriers, dry cargo liners, and tankers) which shall be 

transported on ocean vessels shall be transported on privately owned 

United States flag commercial vessels. No goods may be financed 

hereunder which are transported on any ocean vessel or aircraft 

(a) which A. I. D. in a notice to the Borrower and the Beneficiary has 

designated as ineligible to carry A.I. D. - financed commodities or (b) 

which has been chartered for the carriage of A. I. D. - financed 

commodities unless such charter has been approved in advance 

by A.I. D. 

SECTION 7. 6. Marine Insurance. (a) Marine insurance 

may be financed under the Loan provided (i) such insurance is placed 

at the lowest available competitive rate in the Republic of Indonesia 

or any country noted as eligible under Code 941 of the Ao. . D. 

Geographic Code Book as in effect at the time of placement, and 

(ii) claims thereunder are payable in dollars or other freely 

convertible currency. 

(b) If in connection with the placement of marine insurance 

on shipments financed under United States legislation authorizing 

assistance to other nations, the Republic of Indonesia, by statute, 

decree, rule or regulation, favors any insurance company authorized 
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to do business in any state 
of the United States, goods financed 

hereunder shall during the continuance of such discrimination be 

so insured in the United States with a company or companies 

authorized to do a marine insurance business in any state of the 

United S tates of America.
 

SECTION 7. 7. 
 Employment of Contract Personnel. The 

employment of personnel to perform services under contracts 

xinanced hereunder, in whole or in part, will be subject to all
 

applicable 
United States legislation and such regulations as A.I. D. 

may from time to time promulgate or specify, including security 

clearances and limitations on the employment of nationals of
 

countries 
other than the Republic of Indonesia and countries noted 

as eligible under Code 941 of the A.I. Do Geographic Code Bo:,k, 

as in effect at the time orders are placed or contracts are entered 

into for such personnel; and, except as AoI. D. may othvse 

direct, all such contracts shall include provisions necessary to 

implement such legislation and regulations. 
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ARTICLE VIII 

Remedies of A.I. D. 

SECTION 8. 1. Events of Default; Acceleration. If any one 

or more of the following events ("Evants of Default") shall occur: 

(a) 	 the Borrower or the Beneficiary shall fail to pay in 

full any interest payment or installment of principal 

required under this Agreement or any other agreements 

related to the Loan when the same shall become payable 

by it; 

(b) 	 the Borrower or the Beneficiary shall fail to comply 

with any other provision contained herein applicable 

to it; 

(c) 	 any representation or warranty made by or on behalf 

of the Borrower or the Beneficiary with respect to 

obtaining the Loan provided for herein or made or 

required to be made hereunder is incorrect in any 

material respect; 

(d) 	 any indebtedness or obligation of the Beneficiary for 

the payment of borrowed money shall have become due 

and payable and not been paid; 

(e) 	 all or any substantial part of the Beneficiary's assets, 

business or operations (whether now or hereafter 

existing) shall be condemned, seized or appropriated, 



or any action by any governmental authority shall be 

instituted to dissolve or disestablish the Beneficiary 

or to suspend its operations, or a substantial part 

thereof; 

(f) 	 any franchise, license, right, privilege, or charter, 

granted pursuant to or existing by virtue of law or 

other legal authority and necessary for the conduct 

of the Beneficiary's bust.ness, for the completion of 

the Project, or for carrying out of the terms of 

this Loan Agreement is revoked, cancelled, or denied 

in such manner as to make it improbable that the 

Beneficiary will be able 	to perform its obligations 

unde this Loan Agreement or that the Loan provt-ided 

for herein will substantially fulfill the purposes 

for which it has been established; 

(g) 	 -the Beneficiary shall voluntarily enter into or be 

subjected involuntarily to any procedure under the 

laws in effect within the Republic of Indonesia for 

the relief of a financially distressed debtor which is 

substantially equivalent to a petition in bankruptcy 

or the appointment of a receiver for the benefit of 

creditors; or 

(h) 	 a material default shall have occurred after the date 

hereof, and not been remedied after noti :e, under any 
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other loan agreement between the Borrower and AID; 

then A.I. D., at its option, may declare all or any part of the unrepaid 

principal under the Loan provided for herein or, if the Beneficiary is 

in default, any part of the unrepaid principal under the loan from the 

Borrower to the Beneficiary pursuant to Section 9.1 hereof, to be due 

and 	payable immediately, and upon any such declaration, unless the 

default may be cured and is cured within sixty (60) days 	thereafter, 

such 	principal and all interest accrued thereon shall become immediately 

due 	and payable. 

The Borrower, if the Beneficiary is in default, at its option, 

may declare all or any part of the unrepaid principal under the loa', 

from the Borrower to the Beneficiary pursuant to Section "9.1 Iereof 

to be due and payable immediately, and upon any such decl.ac-ion, unless 

the default may be cured and is cured within sixty (60) days thereafter, 

such principal and all interest accrued thereon shall beco.-ne due and 

payable immediately. The Borrower shall not exerci7se the right set 

forth in the preceding sentence hereunder without the prior written 

concurrence of A.I. D. 

SECTION 8.2. Termination of Disbursemen's; Transfer of 

Goods to A.1. D, In the event that at any time: 

(a) 	 an Event oi Default has occurred and has not been 

remedied as provided above; 
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(b) an event occurs that A.I.D. determines to be an 

extraordinary situation which makes it improbable 

that the purposes of the Loan provided for herein 

will be attained or that the Borrower or the 

Beneficiary will be able to or will perform its 

obligations hereunder; or 

(c) any disbureement would be in violation of the
 

legislation governing A.I. D. ;
 
then A.I. D. 
 at its option, after notice to the Borrower and the Beneficiary, 
may (i) decline to issue further letters of commitment or other commit
ment documents, (ii) suspen or cancel outstanding letters of commitment 
or other cormitment docunents to the extent that they have not been 
utilized through the issuance of irrevocable letters of credit D:' ti.rough 
bank payments made other than under irrevocable letters of credit, 
giving notice to the Borrower and the Beneficiary therec', (iii) decline to 
make disbursements other than under letters of co:.imitment; and (iv) at 
A.I. D. 's expense, direct that title to goods financed under disbursements
 
hereunder shall be transferred to A.I 
 D. at cost to the 3 neficiary, 
provided the goods are from a source outside the Republic of Indonesia, 
a.-e in a deliverable state and have not been off-loaded in ports of entry 
of the Republic of Indonesia. To the extent that any costs connected with 
the purchase and transportation of these goods have been financed 
hereunder, tnese anm.ounta shall be deducted from Principal. 
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SECTION 8.3. Refunds. If A.I.D. determines that any disburse

ment is not supported by valid documentation in accordance with the
 
terms of this Loan Agreement, 
 or is not made or used in accordance with 
the terms of this Loan Agreement, or was at the time of disbursement in 
V. lation of the legislation governing A.I. D., A.] .-)., at its option,
 

may, notwithstanding the availability of any other 
re nedy provided for
 
under this Loan Agreement 
or the exercise of the remedy provided for
 
in Section 8. 1, require the Borrower to pay to A.I. D. 
 in United States
 
dollars within thirty (30) days after receipt of a 
request therefor, an
 

amount not to exceed the 
amount of such disbursement, and the
 

Beneficiary, 
 if it is responsible for the improper docamentation or 
use of the disbursement, shall pay the Borrower in Indonesian currency
 
the equivalent, as 
computed in accordance with Section 9. 2 hereunder,
 

of the amount to be paid to A.I.D. 
 under this Section; provided that such
 

requeec by A.I.D. 
shall be mnade not later than five (5) yoars after
 

the date of the final disbursement hereunder. 
 Any such refund 

received by A.I. D. shall be applied first to any accrued interest, 

and then to installments of Principal in inverse order of their maturity. 

SECTION 8.4. Waivers. No delay in exercising or omission 
to exercise any right, power or remedy accruing to A.I. D. under this 

Loan Agreement shall be construed as a waiver of any such right, 

power or remedy. 
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on any date on which Beneficiary's interest payments 

are due and payable. Any such payment will be applied 

first to payment of any accrued interest and then to 

the remaining installments of principal in the inverse 

order of maturity. 

(b) 	 A "maintenance of value" section, in the form of 

Section 9. 2 below, will be included. 

(c) 	 All repayments made by Beneficiary to Borrower shall 

be used for the development budget of the Borrower 

or for such other economic development purposes as 

A.I.D. may agree. 

SECTION 9. 2. Rate of Exchange. With respect to principal 

repayments and interest payments made to the Borrower by the Beneficiary 

pursuant to Section 9.1 of this Loan Agreement: 

(a) 	 The amount of Indonesian currency equivalent to the 

United States dollar amount for which payment is due 

shall be computed on the basis of the rate of exchange 

prescribed in subsection (c) of this Section applicable 

to such payment; provided that in any case where payment 

is made after the due date for that payment A.I. D. may 

require that it be computed on the basis of the 

prescribed rate of exchange existing on the date of 

payment. 
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(b) In the event there is no prescribed rate of exchange 

on the due date for a payment, the amount of Indonesian 

currency equivalent to the United States dollar amount 

of the obligation for which payment is due shall be 

computed and paid on the basis of the prescribed rate 

of exchange existing on the date nearest preceding the 

due date for the payment on which such a rate can be 

ascertained. Within sixty (60) days after the first 

date after such due date on which a current prescribed 

rate of exchange can be ascertained, the Beneficiary shall, 

upon the request of A.I.D., make prompt payment to the 

Borrower, or the Borrower, upon the request of A.I.D., 

shall make prompt reimbursement to the Beneficiary of 

the amount of Indonesian currency required to make the 

total payment of Indonesian currency equivalent in value 

to the United States dollar amount of the obligation 

against which the payment was made, computed on the basis 

of the prescribed rate of exchange existing on the first 

date following such due date on which such a rate can 

be ascertained. 

(c) For purposes of this Section, the prescribed rate of 

exchange between Indonesian currency and United States 

dollars on any particular date shall be the effective 
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rate of exchange at which United States dollars are sold 

or offered for sale on that date in exchange for Indonesian 

currency to residents of the Republic of Indonesia,
 

exclusive of Government entities, 
 for effecting: 

(1) the payment of interest and repay nent of principal
 

on loans; (2) 
 the transfer of dividends and other forms
 

of earnings on capital investments in the Republic of
 

Indonesia; and (3) 
 the transfer of investment capital;
 

provided that there is 
 only one such rate in the
 

Republic 
of Indonesia for such transactions; provided
 

that A.I. D. and the Republic of Indonesia may agree in
 

writing on a 
rate of exchange applicable to this agreement. 

If there is no written agreement between A.I. D. and
 

the Republic of Indonesia on the of exchang
rate 


applicable to this agreement, and if there is no such
 

si ngle 
rate of exchange applicable to all of the three 

categories of transactions referred to in the preceding 

sentence the applicable rate of exchange on any 

particular date shall be the highest (i.e., the largest 

number of units of Indonesian currency per United States 

dollar) effective rate of exchange at which United States 

dollars are sold or offered for sale on that date 
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to residents of the Republic of Indonesia, exclusive 

of Government entities, to effect transactions within 

any of the three categories referred to in the 

preceding sentence. 

ARTICLE X. 

Miscellaneous 

SECTION 10. 1 Designation of Representatives. 

(a) 	 All actions required or permitted to be performed or taken 

under this Loan Agreement by the Borrower, the Beneficiary 

or A. I. D. may be performed by their respective duly 

authorized representatives. 

(b) The Borrower hereby designates Prof. Wi2')c, Nitisastro, 

State Minister for National Development znd Planning, 

Chairman of the National Planning Boar: ("Bappenas") 

and the Beneficiary hereby designates Ir. Abdul Kadir, 

First Director, Perusahasn Listrik Negara (PLN) 

as their respective representatives with authority to designate 

in writing other representatives in their dealings 

with A. I. D. The representatives designated in or 

pursuant to the preceding sentence, unless A. I. D. is given 

notice otherwise, shall have authority to agree, on 

behalf of the Borrower and the Beneficiary respectively, 



- 32 

to any modification of this Loan Agreement which does 

not substantially increase their obligations hereunder. 

Until receipt by A.I. D. of written notice of revocation 

of the authority of any such representative, A.I. D. may 

accept the signature of such representative on any 

instrument as conclusive evidence that any action 

effected by such instrument is authozized by the party 

on whose behalf such representative purports to act. 

SECTION 10.2. Impiementation Letters. A.I.D. shall from 

time to time issue Implementation Letters that will prescribe the 

procedures applicable hereunder in connection with the implementation 

of this Loan Agreement. 

SECTION 10.3. Communications. Any communication or 

document given, made or sent by the Borrower, the Beneficiary or 

A.I. D. pursuant to this Loan Agreement shall be in writing and shall be 

deemed to have been duly given, made or sent to the party to which it is 

addressed when it shall be delivered by hand or by mail, telegram, cable 

or 	radiogram to such party at its following address: 

To the Borrower: 

Mail Address: 

Departemen Luar Negeri 
Djalan Singamangaradj a 2 
Djakarta, Indonesia 

Cable Address: 

Deplu Djakarta 
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To the Beneficiary: 

Mail Address: 

Perusahaan Listrik Negara (PLN)

Djl. Trunodjojo Blok MI/135

Kebajoran Baru, 
 Djakarta 

Cable Address:
 

PLN PST, Djakarta
 

To A.I.D.:
 

Mail Address: 

United States Agency for International Development
American Embassy 
Djakarta, Indonesia 

USAID AMEMB DJAKARTA 

Other addresses may be substituted for the above upon giving of notice 

as provided herein. 

All communications and document submitted to A.I.D. here
under shall be in English, and all technical and engineering specifi

cations therein shall be in English and in terms of United States 

standards except as A.I. D. may other wise agree in writing. 
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Executed at Djakarta, Indonesia, on the date first above written. 

UNITED STATES OF AMERICA 

By: Francis J. Galbraith, 

Title: Ambassador 

THE REPUBLIC OF INDONESIA

I/s/ 
By: Oemar Senoadji 

Title: Minister for Foreign Affairs 
ad-inte rim 

PERUSAHAAN LISTRIK NEGARA 

By: Abdul Kadir 

Title: FirstDirector 
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ANNEX "All 

44 used i:i lI. A: ,entthe "Project" shall mean the 
construction of a 100 nieawatt (MW) steam power station at Semai-ang 

Central Java Province, Republic of Indonesia, consisting of two 50 MW 

generating uait.; ,,. rAated facilities. Major components of the power 
plant are boilers, turbije generators, condensing equipment, feed water 
heaters, boiler feed pumps, cooling water systems, and electrical 

equipment (incluiding but not limited to 150 Kv. stepup transformers and 
high voltage switchyard). Provision will be made in construction of the 
steam station for fature installation of 4 additional 50 MW generating 

units (which v,ill not be financed by the proceeds of this Loan), The 

Project i2>,lide.i plarit related engineering and construction services 

and also proviaes enr iecn-icil assistance to the Beneficiar-! related to 

the operati,-:jn and nf the plant. 
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REPLLIC OF INDONESIA 1
Saw,-Am Pm PIANT 

TE.I CAL PROPOSAL 

JANUARY 1972 

GIBBS &HILL, Inc. 
Engineers, Designers, Const .utors 

New York 



1972 

Qibbs H-lill Inc. 
ENGINEERS DESIGNERS CONSTRUCTORS 

Tanuary 21, 

Ir. Abdul Kadir, President-Director
 
Perusahaan Listrik Negara 
 (PLN)Djl. Trunodjojo Block M-1 No. 135
 
Kebajoran Baru
 
Djarkarta, Indonesia 

Gentlemen: 

In accordance with your letter of Novemberto submit our 30, 1971, we are pleasedTechnical Proposal for providing engineering servicesin connection with the design, construction and initial operation of theSemarang Steam Power Plant. 
 Our Technical Proposal
tire work contained in the scope of work document dated 
covers the en

1971, October 27,attached to your above referenced"Qualification StatementI, letter. Please consider oursubmitted July 21,Technical Proposal as 
1971, as a part of thiswe have avoided duplicating much of the information contained therein. 

F'or this important assignment,
utilize the combined talents of 

the Gibbs ?z Hill Organization willour subsidiary,Richardson, Gibbs, Hill,Omaha, Durham &Nebraska, as well as ourNew York. HeadquartersProject management, staff inengineering,performed in Omaha. and design would be
purchasing, 

Conceptual engineering,
expediting, quality assurance,construction management, planning, trainingand other services would be performed by New York.in Section 5 reflect the The resumescare we have exercised inpersonnel from both offices who will perform as 

selecting experienced 
a cohesive team in theexecution of your project. 

This integrated approach by Gibbs & Hill and its subsidiary has beensuccessful on several projects including the two 
recentl-
 completedAID sponsored 66 MW oil-fired units in Saigon for the Viet Nam PowerCompany and the 470 MW Fort Calhoun nuclear plant for Omaha PublicPower District, Nebraska, presently under construction. 
We enclose as a separate document a brochure describing our Omahasubsidiary. 

We believe that our Organization is particularly well qualified to per
form the engineering services on this important project because of our 

393 SEVENTH AVENUE NEW YORK, N.Y. 10001 PHONE: 212.565-4300 CABLE: GIBBSHILL, NEW YORK 



Ir. Abdul Kadir -2- January 21, 1972
 

many years of world-wide experience 
in the engineering, designand construction of steam-electric generating stations. In addition,we have participated in a number of studies in Ind3nesia since 1960,and have personnel on our staff who are acquainted with geographic,climatic, topographic, water supply and other factors that will playan important part in the design, development and completion of the
Semarang Steam Power 
Plant.
 

We sincerely appreciate the confidence 
 you have placed in ourin selecting firmus as one of those to be given final consideration for theseengineering services. We thank you for this opportunity of submittingour 
Technical Proposal and look forward to further discussions 
on theSemarang Steam Power Plant project. 

Very truly yours, 

GIBBS & HILL, Inc. 

AM:ei 
A. MatiukEnclosure 
Senior Vice President 

cc: USAID/Engineerring 
Embassy of the USA
 
Attention: Mr. 
 John Glaws
 
APO San Francisco 96356
 



Gibbs & Hill Ino. 
ENGINEERS DESIGNERS CONSTRUCTORS 

January 24, 1972 

Department of State
 
Agency for International Development
 
Bureau for East Asia
 
Office of Engineering
 
Washington, D. C. 20523 

Attention: Mr. Earl F. Clark
 
Room 3320A
 

Gentlemen: 

Our Proposal for Semarang was sent air mail on January 22nd inaccordance with instructions. In addition to the copies the disontribution list, we are enclosing one copy with this letter for your

files.
 

We appreciate the reference material which you sent to us. Thesedocuments will be held in our files until you need them. 

Many thanks for your assistance. 

Sincerely, 

ACH:pmb 
A. C. HollandEnclosure 
Planning & Development Engineer 

C-_ 

C-, 

".... "
 

C') 

rn
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Section 1 

GNERAL INFORMATION 

A. INTRODUCTION 

This Technical Proposal has been prepared after careful review of 
Perusahaan Listrik Negara (PIN) document, dated October 27, 1971, 

"Scope of Work and Related Provisions for Engineering Services 
Samarang Steam Power Plant" and is intended to fully reflect the 
entire scope of services outlined in the aforementioned document. 

Gibbs & Hill has performd similar services for other AID-sponsored 
projects in many parts of the world. Our most recent power plant 
project is in Saigon for the Viet Nam Power Canpany and is in the 
final stages of construction. The two 66 MW oil fired units, an
 
addition to the Thu Duc Power Station scheduled to go into operation 
this year, were designed in our Omaha office. Gibbs 6 Hill also 
furnished the engineering services for the first unit in the same 
plant which was completed in 1966. 

In 1968 Gibbs & Hill was involved in the original Semarang Project 
in which a survey and study of the expansion needs to the electri6 
power system in the Central Java area was performed. 

Gibbs &Hill has also furnished construction supervision, operator 
training and startup services for a number of steam generating 
stations throughout the world. At the present time Gibbs & Hill 
is providing complete operat-,o training, startup and initial 
operation services for two 162.4 oil fired steam-electric generating 
units in Korea. 

We have had extensive experience in designing plants for tropical 
and subtropical Ereas. For plants we have engineered in remote 
and developing areas we emphasize in our design certain features 



which MOgnize the unavailability of experienced cperiatws. We.. 
have continually recognized the importance of designing plants to 
maximize the use of indigenous materials and local labor. 

We would plan to conduct our engineering services as generally out
lined in the PLP scope of work and will develop a detailed work plan
during the preparation of the project design report. We would plan 
to use many of the key personnel who have worked on the above projects 
for the design, engineering, construction supervision, training and 
startup services on the PLN project as noted on the project organiza
tional information included in Section 2. 

B. ENGINEERING DESIGN APPROACH 

The Gibbs & Hill approach to the engineering of this project will be 
to provide PUN with a reliable, long-life, easy to operate and econom
ical to maintain, generating facility. To this end, we will exercise 
conservatism in our engineering decisions and at the same taketime, 

advantage of methods 
 for reducing costs wherever they are supported 
by proven experience. The ability to easily extend the facilities 
for meeting future power demands will be a major consideration. 

We will design a plant layout that under normal load and during load 
changes will minimize the operators' activities. We will provide
automatic controls recognizing their value in operation but not over 
complicating the plant. We will fully consider the needs of the 
operator and for maintenance requirements. We will provide good ac
cess to all areas of the plant and furnish good platform layouts for 
complete access to all operating and maintenance areas. 

Based on our previous studies for similar generating facilities in
 
the same geographical area of Indonesia, we would keep in mind the
 
following general concepts in developing the detailed design for 
this project: 
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1. Foundations - Torough subsurface and seismic investi
gations would be made in the selection of the foundation
 
system. 
Precast concrete piles would be considered
 
where conditions dictate the use of piles.
 

2. Power Plant Structures - We would consider the maximum 
use of reinforced concrete inorder to save on imported 
structural steel. Walls and roofs would be of precast 
concrete panels or other locally fabricated materials.
 
Maximum use would be made of indigenous materials through

out.
 

3. Steam Cycle Equipment and Systems - Our preliminary
 
engineering approach is that the major equipmient would
 
have the following basic characteristics:
 

a. Turbine-Generator - 1250 psi, 950 F,
 

steam turbine and hydrogen cooled
 

generator, 13.8 KV, 50 HZ
 

b. Boilers - Two drum self-supporting,
 

u oil fired, pressurized fur
nace with rain protection over the
 
boiler and firing aisle.
 

c. Condensers - Single pass, divided
 

waterbox, 2.5" Hg backpressure,
 
86 F cooling wacer, tube material
 
subject to investigation
 

d. Feedwater Heaters -
Four horizontal
 

closed "U"tube type heaters and one
 
deaerator with a gravity drain cas
cading system under all load conditions
 
thereby eliminating heater drain pumps
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e. 	 Boiler Feed PUmps - T%4 full capacity 
motor driven pumps fcr 	each unit 

f. 	 Circulating Water Pumps - Two motor driven 
half capacity pumps for 	each unit 

g. 	 Cndensate Pumps - Two full capacity motor 
driven pumps for each unit 

h. 	 Conbustion Controls - Pneumatic, with oil 
free air supply system with emergency back
up 

i. 	 Makeup Water System - Design will depend on
 
available water analysis
 

j. 	 Fuel Storage - Forty-five days of operation
 
in three bulk storage tanks
 

k. 	 Auxiliary Power  2400 and 380 volt 3 phase
 
supplies
 

I. 	Ventilation -
We would provide supply and
 
exhaust fans to control ventilation of en
closed areas. Air filters would be con
sidered where dusty atmosphere might be
 
encountered
 

m. 	Environmental Protection - Careful consideration 
will be give to the project's effect on the 
environment, Particularly air and water quality 
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Section 2
 

PRJECT ORGANIZATION 

A. INTRODUCTION 

Gibbs & Hill will utilize a total project management team concept 
for the engineering, design, procurement, construction supervision, 
operator training and initial startup for the Sanarang Steam Power 
Plant. Gibbs & Hill has had considerable success in this total 
manaement concept on many fossil fuel and nuclear projects, both 

in the United States and throughout the world. This experience 
has developed a special Gibbs & Hill capability for managing 
projects under widely varying conditions. We pride ourselves on
 
our integrity, specialized kniowledge, years of experience and 
management responsibility which assures our clients of a job pro
fessionally done.
 

We have included organizational charts to show the overall project 
organization. Figure 1 shows the project management control and 
responsibility to PLN. Figure 2 shows the proposed project organi
zation with the major functions to be fulfilled and names of key 
technical personnel who would be assigned to do the work. They 
will be supplemented by additional engineers, designers, draftsmen, 
purchasers, inspectors, etc., as required to perform the engineering 
services and maintain the project schedule. Resumes of key personnel 
are included in Section 5. 

B. DESCRIPTION OF PROJECT ORGANIZATION 

1. Project Management 

The project will be directed by the Project Manager who will 
have sole responsibility to PUN for the satisfactory cample



tion of the project on schedule and within the budget. Al
though he will have sole responsibility for the entire pro
ject, he may obtain advice and guidance from Campany manage
ment, department heads and other specialists as required. 

The Project Manager will maintain close supervision of all 
aspects of the project from the conceptual design and planning 
stages through selection and procurement of major equipment, 
the coordination and production of design, scheduling, procure
ment, expediting, shipping, construction, operator training, 
and finally startup, testing and operation of the completed 
facility. He will that thesee staff is sufficient at all 
times to perform the engineering services efficiently, on 
schedule, and with full consideration to quality control and 
compliance with the project requirements. 

The Project Manager will participate in all policy decisions 
and major technical decisions affecting the project. He 
will approve all recommendations before they are forwarded 
to PLN, including preliminary studies, reports, specifica
tions, and drawings. 

2. Engineering and Design 

Each engineering and design group will report through a job 
engineer directly to the Project Manager. The Job Engineer 
from each technical descipline will direct engineers and 
designers who will perform all engineering and design work 
for the project. The Job Engineers will receive technical 
guidance from Supervising Engineers and technical assistance 
from in-house consultants as required. 

3. Procurement 

The procurement functions will be under the direct charge of 
the Purchasing Manager reporting to the Project Manager. Gibbs 

-2



& Hill has established procurement policies and procedures for 

placing, expediting, inspecting and delivery of material and 

equipment requirements which have been developed and have proved 

successful on many overseas projects. The procurement services 

will include purchasing, expediting, shop inspection and traffic 

control. 

4. Estimating 

The estimating function will be under the overall control of tie 

Project Manager. Estimates will be prepared during the course of 

the project from initial ccaparative estimates for site evaluation 

purposes, through preliminary project estimates and detailed esti

mates for major equipment purchases, to the final project cost 

estimate. These estimates will be used for the control of costs 

and will be periodically updated during the engineering and con

struction phases of the project. 

5. Planning and Scheduling 

The planning and scheduling function will be under the overall 

control of the Project VMnager, assisted by our Planning and 

Scheduling Department. 

During the initial phase of the project, a time scale master 

coitrol network will be developed to graphically display the 

overall planned sequence of activities from start of engineering 

to the project's completion. It will include critical milestones 

to be met in engineering, procurement and construction to ensure 

that equipment and material arrives on site as needed to suit 

the construction program. Following preparation and developmert 

of the master control network computer assistance in processing 

the data into meaningful reports will be employed. As a result 

of the network analysis, a revised network will be prepared to 

minimize the number of restraints and restrictions imposed on 

the overall program. Initially, studies and evaluation will be 

made to produce a project network which will ensure an economic 
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and controlled progression throigh engineering and constrzuction
but at the same time permitting maximm Possible flexibility. 

The construction contract will include provisions for the Con
tractor to produce sub networks of his activities to support 
the master network. The Contractor will be assisted by theGibbs & Hill Planning Egineer in establishing the format forthe sub network. As the construction work Progresses the Contractor will develop, under Gibbs & Hill supervision and approval,detailed sub networks to allow for closer scrutiny of critical 

o potentially critical situations. 

The master control network and raupporting sub networks will beupdated regularly so that overall control of the project willbe maintained by direct use of revised networks and supportingreport documents. Visual aids, such as barcharts, will begenerated by computer or developed manually from the resultinganalysis of revised and current status of the various activitiesin the network. These barcharts will have the added feature ofhaving embodied the restraints and interrelationships existing
within the logic of the network. These documents will highlight areas of concern in sufficient time for corrective actionto be taken. Vendor's performance, redesign, construction
problems, adverse weather or any other possible combination ofsetbacks will be analyzed and dealt with expeditiously so thatpossible effects on 
the overall project schedule 
can be minimized. 

The Project Manager and the Resident Construction Engineer willuse the master network to direct the engineering, procurement
and construction activities to assure timely completion ofvarious phases 

ihe 
of work in an orderly manner so that the overall

project completion schedule will be realized. 
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6. 7JainIg and Operations 

A canprehensive operator training program will be developed
and implemented for the training of key operating peMonnel 
in startup, testing, operation and maintenance of the powr 
plant and will be under the direction of our Manager of 
Plant Test and Oprations. Experienced operating super
visors will instruct Owner's personnel in all aspects of the 
plant operation and conduct tests to demonstrate the overall 
plant performance for campliane with' stablished project 
design criteria.
 

7. Quality Assurance Program 

Gibbs & Hill recognizes the quality control of engineering, 
design, procurement, construction, training anA operation
 
activities for steam-electric generating plants is 
 necessary 
in order to provide assurance to the client that it will have 
a highly reliable plant with an acceptable level of maintenance 
and operating costs. It should be noted that the Quality

Assurance Program is 
 carried out independently of the engineering 
and design group. 

Following established practice, the quality assurance of engi
neering and design work will conmence at the start of the 
project with a continuous review by our senior engineers and
 
spec. ized consultants 
to ensure that tine design of the plant 
is in accordance with good engineering practice. To the maximum 
extent possible, equipment will be specified and selected that 
has demonstrated a record of satisfactory operation in the 
electric utility industry. Personnel experienced in operation
will assist in these reviews and bring to bear their first
hand experience to ensure_ a 
 safe and reliable operating plant.

Our staff construction people 
will be consulted in any areas
 
where peculiar construction problems might 
arise. 
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In our design and drafting roon activities, long established 
procedures for checking will be followed. he checking rou-
Ties will be applied to designs developed by Gibbs & Hill and 
a' to Vendors' equipment drewings. 

8. Construction Supervision and Inspection 

The Gibbs & Hill Construction Manager will have the responsibility 
for staffing, administration and direction of the resident engi
neering supervision and inspection group. At the site, direction 
of all activities will be the responsibility of the Resident
 
Construction Engineer. 
 He will be responsible for the coordination 
of the work at the site and will assure the orderly development of 
project construction. He will maintain close liaison with the 
Project Manager in matters pertaining to interpretation of 
specifications and design drawings issued for the construction 
of the project. 

The field organization will be staffed with qualified personnel
who will perform the functions required for engineering super
vision and inspection of the construction work as outlined in
 
subsection II-E, "Engineering Supervision and Inspection", 
 of
 
PUN document "Scope of Work 
and Related Provisions for Engineering 
Services Semarange Steam Power Plant". Particular attention will 
be paid to PN requests and our professional appraisal of local 
conditions. 
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Section 3 

ENGINGERI SERVICES MPOW ESTIMTE 

A. GENERAL
 

Gibbs & Hill has carefully reviewed and evaluated the engineering
 
services defined in the "Scope of Work and Related Provisions"
 
attached to the PLN letter of November 30, requesting our detailed
 
Technical Proposal. 
We have made an estimate of the Gibbs & Hill
 
man-months required to perform all of the engineering services 
enumerated under Section II, "Scope of Services by the Engineer", 
of the above subject document, including time to prepare necessary

documentation and perform services to support PLN ccamitments to 
AID. 

B. ESTIMATED MAN-MONTHS FOR EGINEERING SERVICES
 

Gibbs & Hill has prepared their estimates for performing tLe engi
neering services described under the major subheadings of Section
 
II, "Scope of Services by the Engineer" of the PLN document. We 
have tabulated the estimated man-months for Gibbs &Hill services 
to be performed in Indonesia and inthe United States as follows:
 

Estimated Man-Months
 
Indonesia United States
 

A. General 
 (Included in B)
 
B. Engineering and Design 
 10 485
 
C. Procurement - 89 
D. Construction 2 36 
E. Engineering Supervision and
 

Inspection of Construction 138 
 25
 
F. Plant Startup and Operation 10 
 24
 
G. 'ihining 
 30 
 21
 
H. Operational Personnel 65 2 

Total Estimated Man-Months-9 - 255 682 

qi) -> i "'2. : 




Section 4 

LOGISTIC SUPPORT 

A. 	 GENERAL 

We 	 have reviewed subsection V-C, "Logistic Support", of the PLN 
document, "Scope of Work and Related Provisions for Engineering 
Services". Although PUN has requested this Technical Proposal 
include a specific listing of our requirements for logistic 
support (including time, cost, etc.) in the form of an actual 
Contract provision, we find it difficult to estimate the 
Indonesian costs for this support without additional information. 
We suggest that this contractual provision be developed at the 
same time a Contract is negotiated for all of the Engineering 
Services. We are including a list of logistic support items 
required and the estimated time our personnel will be assigned 
to 	Indonesia. From this information we believe PLN can estimate 
the 	cost for logistic support.
 

B. 	 SUPPORT ITEMS 

PLN shall provide the following items of logistic support for all 
of our construction supervisory, training, startup and operating 
personnel who would be assigned to 	the project for periods exceeding 
six 	months.
 

1. 	 Field office at the project site including office 
furniture, equipment and supplies, telephone ser
vice and all utilities. 

2. 	 Sufficient secretarial, translation and clerical 

personnel to handle all correspondence, reports, 
filing and routine clerical functions. 



3. Fully furnished and air onditioned dwellings for all 
of our field personnel who are accampanied by their 
families and similar bachelor acccmnodations for our 
single personnel. 

4. 	 Suitable autaobile transportation with drivers for 
our site personnel to them from their living 
acccmwdations to and frcm the site and fran their 
living accamiodations to Semarang. 

5. 	 First class rail and air transportation in Indonesia. 

6. 	 Local hospital facilities and medical services. 

7. 	Subsistance allowance.
 

C. 	 TENURE OF FIELD PERSONNEL 

We estimate that the Gibbs & Hill construction supervisory, training, 
startup and operating personel will be resident in Indonesia for the 
following number of months: 

Position 
 Months
 

Resident Construction Engineer 30 
Mechanical Engineer 24 
Electrical Engineer 24-
Cost and Schedule Engineer 30 
Office Manager 
 * 	 30 
Supervisor Training and Operations 25 
Startup and Operations Coordinator 25 
Results Supervisor and Operating Engineer 25 
Two Operating Engineers -	 15 each 
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Section 5
 

IERSONNEL RESUMES 

This section includes resumes of key personnel who wuld participate
either directly or indirectly in the engineering services for the 
various phases of the project. This staff would be supplemented by
additional technical personnel as the project progresses in accordance 
with the pmject needs and would be supported by additional senior 
technical personnel and specialists as shown under Section 4 of Gibbs 
& Hill's Qualification Statement of July, 1971. 



A. 	 PROJECT ORANIZATION 

The following would be the key personnel assigned to perform the 
engineering services for the Semang Steam Power Plant Project. 

Name 

Robert M. Heidenreich 


Cyrus L. Foote 

Laurie L. Russell 

George T. Fl]amn 


Raynid C. Hultman 

Harry B. McCarl 


Richard K. Beck 


Tai C. Hsieh 


Joseph R. Megna 


Sherwood H. Schwartz 

James C. 'hillito 
John J. McPhail 

Michael Michnowski 

John E. Gill 

Thomas E. Burns 
Herbert M. Walker 

Byron E. Bush, Sr. 

Donald P. Rutland 


Guy W. Bradford, Jr. 


John M. Henderson, Jr. 

Theodore Kusmer 


John A. Zigmond 


Title 

Project Manager
 

Supervising Electrical Engineer
 
Supervising Mechanical 
Engineer
 
Supervising Architect Engineer
 

Structural Engineer
 
Instrument and Control Engineer
 
Design Engineer - Mechanical
 
Structural Engineer
 
Supervising Planning and
 
Scheduling Engineer
 
Purchasing Manager
 

Chief Estimating Engineer
 
Manager 
- Plant Test and Operations 
Traffic Coordinator 

Purchaser 

Expediter 

Superintendent of Training and 
Operations 
Plant Operations Supervisor 
General Construction Superintendent 

Mechanical Engineer 

Electrical Engineer 
Construction Cost Engineer 
Office Manager 
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Edbxatn 

neistration 

1965 to Preet 

1962 to 1965 

1958 to 1961 

1955 to 1957 


1953 to 1955 
 -

1952 t 1953 

1946 to 1952 -

1943 to 1946 

1941 to 1943 -

FDBEW M. MnMW, P.E. 

Vice President 6 Genera Manlger
Gibbs, Hill, Drtlam &Richardon 

- Bachelor of Science in Civil Ergineering, University of
California. 

- Professional Engineez--Ari=.4, California, Indiana,Iowa; Nebraska, Nevada, New York and Ohio.
 
- Gibbs, Hill, 
Durhiam 6 Richardson, Inc., Qnaha, VicePresident and General Manager. In charge of all company

operations. 
Gibbs and Hill, Inc., New York. Assistant Vice President.In charge of all foreign and donesstic consttiion activi
ties of the capany. 
Gibbs and Hill, Inc. Supervising Project Engineer andConst- uction Manager. In general charge of power generation projects for Indianapolis Powe,_' and Light Company,Toledo Edison Cumpany, Taiwan Power Company and AtlanticCity Electric Company, and sanitary engineering projectsof the ompany. In charge of construction activities ofthe co any.
 
Gibbs and Hill, Inc., Los Angeles, California. Project
Engineer. 
In chage of El Centro Stean Station, Unit No.3, Imperial Irrigation District. 
AEC Engineering and Construction Company. 
Los Angeles,
California, General Manager. Mechanical engineering contmactor specializing in power and industrial projects.

Gibbs and Hill, Inc., 
 Los Angeles, California. ProjectEngineer. Design of offsite facilities for ammonia plantfor Shell 014nical Corporation, Ventura, California.
 
Ofoco Construction Company, 
 Inc., Lcng Beach, California.
Vice President and Chief Engineer. 
Supervision and coordination of design, estimating and engineering of steamelectric generating plants, conpressor plants, processpiping, fire protection, refinery installations and similarmechanical work.
 
Civil Engineer Corps, U.S. Naval Ieserve. 
Ensign to
Lieutenant. Construction of roads, airports and buildings,in the So1amon and Rlilippine Islands, 93rd U.S. N.C.B. 
TideWater Associated Oil Company, Wilmington, California.Office Enineer. Design, estimating, preparation of specifications and contracts and coordinating field work for pipelines, Punping stations and boler plant facilities. 



C11WS L. FOOTE, P.E.
 
SiherViang Electrical Engineer
 

Gibbs, Hill, Dtan &Richardon
 

Education Bachelor of Science in Electrical Engineering, Notre Dame
 
University.
 

1966 tD Present 

19C0 to 1966 

-

-

Gibbs, Hill, Durham &Richardson, Inc., Omaha, Nebraska. 
Supervising Electrical Engineer. In charge of electrical
engineering and design of steam electric generating sta
tions, substations and transmission facilities, including457,000kw Nuclear Unit No. 1, Fort Calhoun Station, Omaha
Public Power District and two 66,000kw units, Thu Duc 
Power Station, Saigon, South Vietnam. 
Gibbs & Hill, Inc., New York, New York. Supervising Elec
trical Engineer. In charge of electrical engineering and
design for hydro-electric projects, including Colima RiverProject for Corporacion Autonama Regional del Cauca, Cali,
Columbia; Four 30,000kw generators and four turbines rated 

1949 to 1959 -

at 55,000 hp at 676 foot head. In charge of electrical
engineering and design: 745,000 lb/hr boiler Nuevo PuertoStation, Compania Ipalo-Argentina de Electrcidad, Buenos
Aires, Combustion Engineering Ccmpany; 289,000kw Unit No.
4 Esecmbreres Station, Cartenga, Spain, Hidroelectricia 
Espanolasa, International General Electric Campany. 
Gibbs &Hill, Inc., Los Angeles, California. Supervising
Electrical Engineer, in charge of electrical engineering
and design for the following 44,000kw, Unit No. 3 and33,000kw, Unit No. 2, at El Central Steam Plant, 33,000kw
Pilot Knob Hydro-electric plant and 9,600kw Drop No. 2,hydro-electric plant for Imperial Irrigation District,
Imperial, California; 138kv transmission line and sub
stations for reactor testing station of Atomic Energy
Ccmmission, Arco, Idaho; transmission lines and electrical
facilities for U.S. Navy, Camp Pendleton, Oceanside, Cali
fornia; dry ice and liquid seal tube tank for Cardox Corporation, Ventura, California; mrrnorail feasibility study
for Los Angeles Metropolitan Transit Authority; technical
and economic aspects of feasibility study for electrification portion of proposed rapid transit system for San
Francisco; off-side facilities of ammonia plant for Shell
Chemical Corporation, Ventura, Californi.,. 

1945 to 1949 - Gibbs S Hill, Inc., New York, New York. Lssistawt ElectrIcal 
Engineer, engineering study, design and preparation nf ipecifications for installation of 100,000kw steam-turbi-iie generator
unit at Gennevilliers Power Station of Union d'Electricite,
Paris, France; 20,000kw steam turbine-generator Unit No. 1 atEl Central Steam Plant of Imperial Irrigation District, Imper
ial, California; three 6,000kw steam turbine-generator3 atSidon Refinery Plant Mediterranean Refining Company at Sidon,Lebanon; preliminary design studies for installation of electrical equipmient at Nangal I and Nangal II Hydro Plants ofNangal Power Project for Government of East Punjab, India. 



Education 

Registration 

1968 to Present 

1965 to 1968 

1963 to 1965 

1961 to 1963 

1954 to 1961 

LAURIE R. XUSSELL, P.E.
 
Supezvising Mechanical 
Engineer


Gibbs, Hill, 
Durm 6 Richardson 

- Bachelor of Science in Mechanical Engineering, University 
of Kansas.
 

- Professional Engineer-Missouri, Kansas, Nebraska, Iowa. 
- Gibbs, Hill, Duriam 6 Richardson, Inc., Omaha, Nebraska.


Supervising Mechanical Engineer. 
 Design responsibilities
for control system modernization for 100,000kw Unit,Canaday Station, Central Nebraska Power and IrrigationDistrict; 20,000kw Gas Turbine Unit No. 1, City of Ames,Iowa; two 66,000kw Units, Thu Duc Station, Saigon PowerCo., South Vietnam; new Heating Plant, University ofNorthern Iowa,
No. 

Cedar Falls, Iowa; 457,000kw Nuclear Unit1, Fort Calhoun Station, Omaha Public Power District,Nebraska; Power Soure Study and Report, City of Ames, Iowa.
 
- Gibbs, Hill, Durham & Richardson, Inc., Omaha, Nebraska.


Project Engineer responsible for overall project managementfor steam electric generating stations including 33,000kwcoal and gas fired additions to the municipal power plantCity of Ames, Iowa, and three plant modernization projectsfor Des Moines Power Station No. 2 of the Iowa Power &Light Company, Des Moines, Iowa. The Ames project includedcompletely new coal storage handling and ash disposal facilities. 
Power source study and report for the City of Lincoln, Nebraska. 

- Gibbs, Hill, Durham & Richardson, Inc., Omaha, Nebraska.

Mechanical Engineer responsible for mechanical design for
several modernization projects for the Des Moines 
 PowerStation No. 2 of the Iowa Power & Light Ccmpany, Des Moines,Iowa. These projects included a comprehensive rebuildingand centralizing of controls for five turbine-generators andfour boilers and major revisions to the condensate removalsystems of the five turbine-generators to simplify plant
operating labor. 

- Bucher & Willis Consulting Engineers, Kansas City, Missouri.Branch Office Manager responsible for design of projects andmanagement of office engaged in field surveys, aerial photography and preparation of plans and specifications for avariety of projects including cable routing and Dlans for300 miles of transcontinental telephone cable for AmericanTelephone and Telegraph Company, highway bridges for JohnsonCounty, Kansas, and Jackson County, Missouri. 
- Black and Veatch Consulting Engineers, Kansas City, Missouri.Specification Group coordinator and specifically responsiblefor preparation of specifications for equipnent and construction of 25 steam power plant projects. 



GEORGE T. FLAMM, R.A. 
Supervising Architect 

GIBBS & HILL, Inc. 

I941 
1950 

1942 • 
. 

College of the City of New York - Engineering
Cooper Union - Diploma in Architecture 

1967-0.,. 

196 1-1967 

1958-1961 

1955.1958 

1954.1955 

1951-1954 

1946-195 

Supervising Architect. Gibbs & Hill, Inc., Now York, New York. Architecture andsupervision of architectural design, projects of the Company. 

Division Architect, New York Division, R.H. Macy Co., New York, New York. Liaisonand coordination of interior and building design of large department stores by architectural 
firms. Program and design criteria development. 

Chief Architect, Schofield & Weed, New York, New York. In charge of design and draftingin architectural firm handling restaurants, stores and industrial buildings. 

Architect, The M. W. Kellogg Co., New York, New York. Chief designer and project 
manager for office buildings, laboratories, and industrial buildings, including an awardwinning refinery building for Kennecott Copper Co. 

Architect, Ketchum, Gina and Sharp, New York, New York. Design and working drawings
for schools, a department store and a nursing home. 

Architect, Isadore Rosenfield, New York, New York. Design and field supervision of 
hospital projects. 
Designer, Amos Parrish, New York, New York. Design of commercial buildir.gs and 

interiors. 

1942-1946 - Service in U. S. Army. 



DAY?4t1C. HULIMAN, P.E. 

Structual Engineer
Gibbs, Hill, Du,h & Richardson 

Education - Bachelor of Science in Civil Engineering,
University of Omaha. 
Master of Science
in Civil Engineering (Structural Major),
University of Nebraska at Omaha.
 

Registration 
 - Professional Engineer-Colorado.
 
1967 to Present 
 - Gibbs, Hill, Durham & Richardson. StructuralEngineer. Design two 66,000kw units, Thu DucStation, Saigon Power Co., South Vietnam;20,000k Gas Turbine Unit No. 1, City of Ames,Iowa; Pile Supported Raw Water Intake Structure, Site Facilities and Access Bridge,City of Texarkana, Texas; 4 57,000kw NuclearUnit No. 1, Fort Calhoun Station, Omaha Public

Power District, Nebraska. 
1965 to 1967 - U.S. Army Corps of Engineers, Omaha District.

Bridge Designer. Highway and service bridges.
1966 to 1970 - Civil Engineering Department, University of 

Omaha. Part time instructor. 



HARRY B. MCCARL, P.E. 
InstruJnent and Control Engineer
 

Gibbs, Hill, Durham & Richardson
 

Education - Bachelor of Science in Chemical Engineering,
Iowa State University. Master of Science inChemical Engineering, Case Institute of
Technology. 

Registration - Professional Engineer--Nebraska. 

1965 to Present - Gibbs, Hill, Durham S Richardson. Mechanical
Engineer. Design, Instrumentation and Controls 
on Modernization System for 100,000kw Unit,Canaday Station, Central Nebraska Power & Irrigation District; 20,00"kw Gas Turbine Unit No.1, City of Ames, Iowa; Two 66,000kw Units, ThuDuc Station, Saigon Power Co., South Vietnam;
New Heating Plant, University of Northern Iowa,Cedar Falls, Iowa; 457,000kw Nuclear Unit No. 1Fort Calhoun Station, Omaha Public Power District,Nebraska; Preparation of Power Plant PollutionStudy Report, Western Electric Co., Omaha, Nebraska;
Chilled Water System, University of Nebraska,coln, Nebraska; 216,000kw Unit No. 

Lin
5, North Omaha

Station, Omaha Public Power District, Nebraska;33,000kw Unit No. 7, City of Ames, Iowa; Moderni
zation of Power Station No. 2, Iowa Power and 
Light Co., Des Moines, Iowa. 

1954 to 1965 - Bailey Meter Company, Kansas City, Missouri. Service Engineer, Service Manager, Sales Engineer.
Start up and Control Systems, Pneumatic and Electric, for Power aiid Process Utilities in a fivestate area. Utility Units ranged from 12,500kw
to 200,000kw capacity. 

1948 to 1954 - Bailey Meter Company, Cleveland, Ohio. ContractEngineer. Responsible for processing equipment
and control systems through manufacturing production, involving direct liaison with all ccmpany
facilities and client representatives. 



Education 

1965 to Present 

1951 to 1965 

.949 to 1951 -

RICHARD K. BECK 

Desin Engineer - Mechanical
 
Gibbs, Hill, Durham & Richardson
 

Manhattan Technical Institute.
 

Gibbs, Hill, Durham & Richardson, Inc., Omaha, Nebraska.
 
Design Engineer - Mechanical. Supervision of drafting

room, mechanical design, instrumentation. 20,000kw

Gas Turbine Unit No. 1, City of Ames, Iowa; two 66,000kw
Units, Thu Duc Station, Saigon Power Co., South Vietnam;
457,000kw Nuclear Unit No. l, Fort Calhoun Station, Omaha
Public Power District, Nebraska; 216,000kw Unit No. 5,North Omaha Station, Omaha Public Power District, Nebraska.
 

Gibbs g Hill, Inc., New York. Assistant Design Engineer-

Mechanical, Instrumentation. Steam-electric generating

plants, water treatment plants, sewage disposal plants,

gas turbine and diesel plants and pumping stations, including
Leon Creek Unit No. 4, 100,000kw; W.B. Tuttle Plant Units
No. 2 and 3, 100,000kw each; W.B. Tuttle Plant Unit No. 4,
175,000kw and Mission Road Unit No. 3, 100,000kw, for the
City Public Service Board, San Antonio, Texas; Lada Power

Plant 50,000kw in Spain for Westinghouse Electric Inter
national Co.; Kosovo Unit No. 1, 62,500kw, Belgrade,

Yugoslavia; Bari Italy Power Plant, three Units 62,500kwi

each for Ansaldo S.A.; two 12,500kw barge mounted pow,.plants and 8000 1P seawater pumping station supplying a 36"
pipe line from Port Brega to Zelten including a water
 
pumping and injection field at Zelten, Libya for ESSO
Standard (Libya), Inc und a General Electric Company

Pilot Plastic Plant tor Crawford and Russell, Inc.

Projects on the Savannah River Plant for the E. I. duPont

Company included steam-electric and diesel power plants,

water treatment plants, sewage disposal plants, and river
 
pumping stations.
 

Byrne Associates, New York. 
Design draftsman. Steam
electric generating plants and industrial facilities in
cluding field testing for New York City Smoke Control 
Commissioner. 



TAI C. HSIEH, Ph.D. 
Engineer . Structural 

(Soil Mechanics end Foundations) 
GIBBS & HILL, Inc. 

1959 . Taiwan University - B.S., Hydraulic Engineering 
7964 
1967 

. Virginia Polytechnic Institute - M.S., Soil Mechanics 
Virginia Polytechnic Institute - Ph.D., Civil Engineering 

1970.Date . Engineer-Structural, Gibbs & Hill, Inc., New York, New York. Engineering andconsultation in the Structural Engineering Department, on special assignments in
engineering geology, soil mechanics and foundations. Design of earth dam and subsurface
investigation for highway relocation for Harrison Power Station, Allegheny Power System.Investigation of waterfront structures, Wards Island Pollution Control Extension, City
of New York. 

1969.1970 Assistant Engineer-Structural, Gibbs & Hill, Inc. Subsurface investigations: substations
for Long Island Rail Road modernization, Metropolitan Transportation Authority; three 
650-Mw units, Harrison Power Station, Allegheny Power System; large nickel mining and 
process complex, Guatemala, International Nickel Co. of Canada, Ltd. 

1967.1969 . Soils Engineer, Madigan-Hyland, Inc., Long Island City, New York. Subsurface
investigations; selection of foundation types for highway bridges; analysis of settlement 
and stability problems. 

1965.1967 . Soils Engineer, Hayes, Seay, Mattern & Mattern, Roanoke, Virginia. Design of individualspread footings, continuous footings and pile foundations for multisto:y buildings and 
highway bridges. Design of retaining wall for highway embankment. 



1970 

JOSEPH R. MEGNA 
Supervising Planning and Scheduling Engineer 

GIBBS & HILL, Inc. 

1970.D.,. . Supervising Planning and Scheduling Engine,;, Gibbs & Hill, Inc., New York,Supervisor of Planning and 
New York.

Scheduling Division. Production. monitoring, up-dating andcomputer processing of CPM and PERT schedules, for control of engineering, procurement and construction activities of the Company. 

Assistant Manager, Planning and Scheduling, Parsons-Jurden Corporation, New York.New York. Senior Planning and Scheduling Engineer on iron ore benificatlon plant atCopperHill, Tennessee, for Cities Service Company. 
1968o1970 Senior Consulta:;. Mauchly Associates. Inc., Montgomeryville, Pennsylvania, Assistanceto Manager of Planning and Scheduling for Westinghouse Electric Corporation duringconstruction of Units No. 2 and No. 3, Indian Point Nuclear Generating Station. 
1967.1968 - Manager of Planning and Scheduling, Builders Estimating Services, Inc., New York.New York. Planning and scheduling of projects, including industrial complex for Clairol.Inc. and U.S. Post Office. 
1966.1967 * Senior Planning and Scheduling Engineer, Parsons-Jurden Corporation, New York, NewYork. Planning, scheduling and control functions relating to engineering, purchasing andconstruction. Projects included Chilean 11,000-TPD Underground Copper Concentrator

and 9,000-TPD Canadian Ore Beneficiation Plant.
 
1960.1965 - Administrative Engineer, Burns 
and Roe, Inc.,: New York, New York. Job site planning,scheduling administrative control, progress and financial reporting. Projects includedheavy water plant, experimental lithium - cooled reactor and generating stations.
 
1956.1960 . Scheduling Department 
 Head, Vitro Engineering Company. Preparation and coordinationof design and construction schedules, progress reports and man hour budgets and controls.Projects included Indian Point Atomic Generating Station,

Reactor, Cornell University ResearchIndian Fertilizer Plant, Radiological Laboratory, The Texas Company andLockheed Nuclear Aircraft: Development Center. 
1955.1956 . Construction Superintendent, Safeway Stores, Inc.,. New York, New York. :Supervision ofdesign and construction of shopping centers. 
1954.1955 - Field Engineer, American Gas and Electric Company, New York, New York. Supervisionof mechanical work on 200-Mw Power Plant for Indiana and Michigan Electric Co. 
1948-1954 - Lieutenant. Senior Grade, U.S. Navy. Engineering activities including marine, salvage,deep-sea diving and naval architecture. 



1943 

SHERWOOD H. SCHWARTZ
 
Purchasing Manager
 

GIBBS & HILL, Inc. 

1938-1940 Brooklyn College - Liberal Arts 
U.S. Merchant Marine Academy - B. S.
 

1947.1949 College of the City of New York 
- Foreign Trade. 

1968.Date . Purchasing Manager, Gibbs & Hill, Inc., New York, New York. In charge of purchasing
activities of the Company including purchasing for clients, as below, and internal 
requirements. 

1966-1968 Chief Purchaser, Gibbs & Hill, Inc. Assistance to Purchasing Manager. In charge of
purchasing activities on behalf of clients: preparation of contracts, expediting equipment,arranging export shipping space and export clearance with freight forwarder, financialcontrol of foreign projects, scheduling and control of field inspection and expediting. 

1960.1966 . Purchaser - Expediter, Foreign Industrial Equipment Corp. (affiliate of Gibbs & Hill),
New York, New York. Preparation of contracts, expediting, shipping and banking
operations; correspondence with clients and suppliers. 

1955-1959 Operations Manager, Sagus Marine Corporation, New York, New York. Management of
chartered vessel fleet engaged in worldwide tramp shipping. Supervision of grain loading,inspection of vessel holds and condition. Agent for foreign vessels visiting New York. 

1950-1955 - Expediter, Foreign Industrial Equipment Corp. Expediting: preparation of financial and 
shipping reports. 

1946-7950 - Shipping-Freight Clerk, Association Technique de l'Importation Charbonniere, New York,
New York. Supervision of freight payment section; examination and payment of freightinvoices for chartered vessels under ECA Program. Review of stevedore damage claims 
and damage surveys. 

1943-1946 . Chief Mate, Weyerhaeuser Steamship Company, Tacoma, Washington. In charge of Deck
Department of ten 12000-ton vessels; loading and storage of cargo for worldwide shipping;navigation supervision of deck personnel: and maintenance of gear and equipment. 

1941-7942 Material Clerk, Picatinny Arsenal, U.S. Army Ordnance Department. Duties included 
reading construction blueprints and ordering necessary equipment. 



1943 

JAMES C. SHILLITO, P.E. 
Chief Estimating Engineer 

GIBBS & HILL, Inc. 

. The Cooper 	Union - Bachelor of Civil Engineering 

1971.Date .	 Chief Estimating Engineer, Gibbs & Hill, Inc., New York, New York. In charge of 
constriction cost estimates for all projects. 

1956.7971 .	 Chief Estimator, Burns and Roe, Inc., Oradeil, New Jersey. Estimating on world-wide 
projects: Project Sage, Project Mercury, BOMARC, ABM Facilities, desalination plants;
nuclear power plants at Shippinport, Pennsylvania, Oyster Creek, New Jersey, Hanford,Washington, Cooper Nuclear, Nebraska, and Three Mile Island, Pennsylvania; and fossil
fueled power plants. 

7955.7956 -	 Chief Estimator, Radory Construction Corp., West Hempstead, New York. Estimating
and design of temporary construction facilities and road and design andsewer construct
ion for housing developments. 

1952.1955 • 	Chief Estimator, Merritt-Chapman & Scott Corp., New York, New York. Estimating for 
all types of construction, world-wide. 

1950-7952 .	 Project Manager and Estimator, Hendrickson Bros., Valley Stream, New York. Design
of sheeting and bracing for sewer trenches, cofferdams for intake structures, falsework 
for concrete bridges and reinforcing. Project management for cost control and coordination 
of field and office. 

1947-1950 .	 Job Engineer, Superintendent and Estimator, Merritt-Chapman & Scott Corp., New York, 
New York. Engineering and design for tunnels, paper mills, etc. 

1946.1947 .	 Office Engineer, Starrett Bros S. Eken, New York, New York. Footing redesign, surveying
calculations, subcontractor payments and as-built drawings. 

1943.1-946 	 T/5, U.S. Army Corps of Engineers, photomapping battalion duties including assignment 
as a Geodetic Computer. 

1942-7943 .	 Party Chief and Office Engineer, Floyd Bennett Naval Air Station, Brooklyn, New York.
Party chief on layout of roads, runways, sewers and soundings for dredging. Surveying
calculations and topographic mapping. 



JOHN J. AcPHAIL 
Manager of Plant Test and Operations 

GIBBS & HILL, Inc. 

1938 . Columlna University. B. S.. Mechanical Engineering 

1969.0Dte . Manager of Plant Test uad Operations, Gibbs & Hill, Inc., New York, New York. Powerplant operations. initial startup and equipment functional testing. Evaluation of plantequipment performance and acceptance tests. Preparation of technical operations manualsand associated technical publications. 

7968.1969 Assistant Manager, Plant Test and Operations, Burs and Roe, Inc., Oradell, New Jersey.Supervision of power plant operations,
performance of ASME acceptance 

initial startup, equipment functional testing andtests. Preparation of technical operations manuals,plant personnel instructional material and associated technical publications. 

1966.1968 Task Manager, Burns and Roe, Inc., Sacramento Office, Sacramento, California.Supervision of technical writing staff and field engineers in developing plant operationsand maintenance procedures fur the California State Water Project hydroelectric generat
ing stations and pumped storage plants. 

1963.1966 Power Plant Manager, Burns and Roe, Inc., Oradell, New Jersey. In charge of operationsand maintenance of steam-electric power plant 3upporting defense activities associatedwith the Ballistic Missile Early Warning System (BMEWS) in Thule, Greenland for theAmerican Defense Command (ADC). Coordinating Engineeractivation of the Leland 
in charge of startup andOlds 200-Mw generating station in Stanton, North Dakota andthe combined electric generation and desalination plant at the U.S. Naval Base In

Guantanamo, Cuba. 

1959-1962 Project Engineer, Pope, Evans & Robbins, New York, New York. Consulting engineeringservices for power plant operations. Evaluation and application of power plant equipment
for plant modernization and plant betterment projects. 

19552.959 Senior Mechanical Engineer, Ebasco International Corporation, New York, New York.Consultation, investigations and studies related to operation of power plants in LatinAmerica; supervision of mechanical equipment installation and training of power plant
personnel. 

1952.3955 . Engineering Instructor, U.S. Maritime Commission Training Station, Brooklyn, New York.Preparation of curricula for engineering training courses; instruction of licensed marineengineers in the operation and maintenance of high pressure steam turbines, boilers,generators, motors and pumping equipment. Development of training manuals coveringmaintenance and operations of power plants, fire-fighting techniques and safety subjects. 
7946.1952 . Chief Marine Engineer, Gulf Oil Corporaiicn; Nlew York. New York. Chief Engineer onocean-going tankers. Supervision'of engineering personnel, direction of operation andmaintenance of steam turbine-electric propulsion units, boilers and related auxillary

equipment. 

1940-1946 * Chief Engineering Officer (Commander), U.S. Maritime Commission, New 11 rk, NewYork. Supervlsioi of operating personnel, steam
auxiliaries on tankers, troopships and cargo vessels 

propulsion equipment, boilers and 
operated In conjunction with U.S. 

Navy task forces. 



Related Education 

1969 to Present 

1960 to 1969 

MICHAEL MICHNWOSKI 

Treffic Cocrdinator
 
Gibbs &Hill, Ir.
 

1970 - 1971. Cocpleted an advanced course in 
Export-Import at the Academy of Advanced Traffic,
New York City. Attending Baruch College City of 
New York University, New York City. Majoring
International Trade & Traffic Management. 

Gibbs 8 Hill, Inc., New Ycrk, Tbaffic Coordinator. 
Coordinate on behalf of Clients the movement of 
material and equipment being exported or imported.
Arrange for services of forwarder, steamship can
panies and air carriers. Arrange routing and trace 
movement of shipments. Assist the Purchasers, 
Estimating Department, Accounting, and Expediters
by furnishing rates, status of shipment, shipping
procedures, and advise most economical and best 
methods for all export and import movements. 

Dyson Shipping Company, Inc. (Int'l Freight Forwarder),
New York, Department Head, Projects. Supervisor of 
personnel assigned to the Export function of the 
departnent. ArraiZed Bookings and preparation of ex
port, insurance and banking documentation, routing
and transportation services for Clients, (Kaiser
Engineers - Cnemtex, Inc., India Supply Mission, 
Celanese Corp., H. J. Heinz). 



1970 to Present 

1967 to 1970 

1966 to 1967 

1964 to 1966 

1951 to 1964 

1940 to 1951 -

JOHN E. GILL 

Purchaser
 
Gibbs &Hil, Inc. 

Gibbs 6 Hill, Inc., New York, Purchaser. Engaged
in purchasing and preparation of contracts for 
Power Stations and Air Pollution Control Projects. 

Grove Intermational Corporation, Purchasing Agent.

Solicit invitations to bid, make awards and prepare
contracts for all types of equipment and materials 
required for construction of missile bases and 
military cantorments located in Saudi Arabia. 

Walter Kidde Constructors, Inc., Purchasing Agent.
Responsible for purchasing of all equipment and
materials required for construction of Air Force 
Base in South Vietnam. 

Kaiser Engineers &Constructors, Inc., Senior Buyer.
Responsible for purchasing equipment and materials 
for construction of Hydroelectric Dam Project in 
Venezuela, South America. 

Dougherty Overseas, Inc., Purchasing Agent. Respon
sible for purchasing equipment and materials for 
following construction projects: 

Air Force Base - Newfoundland 
Banber Apron and P.O.L. Facilities - Azores 
Khmer Highway - Phnom Penh, Cambodia 
Kandahar-Spin Baldak Highway - Afghanistan 

Magnus Metal Division, National Lead Ccmpany, Assistant 
Purchasing Agent. Assist Purchasing Agent in all phases
of procurement and expediting. 



1971 to Present 

1970 

1945 to 1970 -

TOMAS E. BURNS 

Exediter
 
Gibbs &Hill, Inc. 

Gibbs & Hill, Inc., New York, Expediter. Expedite

materials and equipment for three units each 650 MW 
Harrison Power Station.
 

Cosmopolitan Shipping Capany, Inc., Assistant Pur
chasing Agent. Buying Deck, Engine and Steward 
stores for fleet of fourteen vessels engaged in

world-wide trade. Expediting all equipment and 
supplies purchased to the vessels.
 

American 72ading and Production Corporation, New York,
Purchasing Agent. 
Buying Deck, Engine and Steward
 
stores, also food for fleet of nine vessels engaged

incoastal, inter-coastal and world-wide trade. 
Expediting all equipment and supplies purchased to the 
vessels. 



HERBERT M. WALER 

Superintendent of 7ainQg and opxto
 
Gibbs &Hill, Inc.
 

Education - California State Polytechnic College - 1948,
Bachelor of Science. 

1970 to Present - Gibbs & Hill, Inc., New Ycrk, Superintendent ofTreining and Operations. On field assignments
direction and coordination of plant personnel
training activities and station startup andoperations. Prepamation and development of technical operations manuals, plant operating proceduresand instructional material for plant personnel andtrainees. Assignment to field site: Yul-Do Thermal
Power Plant, Inchon, Korea. 

1969 to 1970 - Wisconsin Pcwer & Light Company, Sheboygan, Wisconsin,Shift Supervisor. Startup, firing and loading, on fourunits of the Edgewater Station. Thaining operating
personnel.
 

1965 to 1969 
 - Basin Electric Cooperative, Stanton, North Dakota,Shift Supervisor. Coordination of startup operationsbetween construction and the cooperative for 215 MWlignite-fired unit. Assistance in the selection and
training of personnel. 

to 1965 - Tennessee1954 Valley Authority, Drakesboro, Kentucky,
Trainee to Control Room Operator. Startup and operation of Widow's Creek Steam Plant (six 125 MW units),Shawnee Plant (ten 135 MW units). Five units of theColbert Steam Plant and the Paradise Steam Plant (two650 MW units). Training of new operators and students. 

1954 Tennessee Valley Authority, Wilson Dam, Alabama, ChemicalAide. Sampling and analysis of chemical processes. 
1949 to 1953 - Agriculture Instructor for Boards of Education in Illinois,

Alabama and California. 
1941 to 1943 - U.S. Army Air Force, Staff Sergeant. Maintenance and

Operation of Aircraft Armament. 



Education 

1970 to Present 

1969 to 1970 

1966 to 1969 

1966 

1951 to 1966 -

BYRON E. BUSH, SR. 

Operations Supervisor
 
Gibbs &Hill, Inc.
 

St. Bernard College - 1938-1939. 

Gibbs & Hill, Inc., New York, Operations Supervisor.

On field assi.gents direction and comdination of
plant startup and operations. Assistance in plant

personnel training activities. In the New York office
 
assistance in preparation and development of technical

operations manuals, 
 plant operating procedures andinstructional material for plant personnel and trainees. 
Assigned to field site: Yul-Do Thermal Power Plant,
 
Inchon, Korea.
 

Burns and Roe, Inc., Oradell, New Jersey, Senior Plant

Test and Operations Engineer. Start-up of two 216 MW

units, Palo Seco Steam-Electric Station, Puerto Rico.
 

Cnmnnwealth Associates, Inc., Jackson, Michigan,

Senior Operating Engineer to Project Engineer. Resi
dent project representative at Lyallpur Thermal Power 
Station, two 66-MW units, West Pakistan. Senior Plant
Operating Engineer and Senior Consultant at Multan
Natural Gas Power Station, four 66-MW units, Water and
Power Development Authority of West Pakistan. 

Kuljian Corporation, Philadelphia, Pennsylvania, Operating
Supervisor. Supervision of operation of two 66-MW units,
Kdrangi Thermal Power Station, Karachi, West Pakistan. 

Tennessee Valley Authority, Chattancoga, Tennessee,
Power Plant Operator. Plant operation assignments:
four steam-electric generating stations comprising
18 units; hydroelectric stations at Wilson Dam,
Alabama, and Watts Bar Dam, Tennessee comprising 25 
units. 



1926 

1955.DO,0 

1945.1955 

1944.1945 

1936.1944 

7935.1936 

1934.1935 

1930.1934 

DONALD P. RUTLAND 
General Field Superintendent 

01515 & HILL, Inc. 

• 	 New York University - B. S., Electrical Engineering. 
.	 General Field Superintendent. Gibbs & Hill, Inc., Newof construction at first hand. Deepwater 

York. New Yok. In charge
station, Atlantic City Electric Co., one 23,000..kw steam-electric generating unit: one 79,000-kw steam-electric generati!ghandling facilities; reservoir- and 	 unit; coaldam regulating waterStation, 	 supply to 196O-Mw HarrisonWest Virginia, Allegheny Power System. Supervision of construction, ElmerW. Stout station l00.000-kw Unit No. 6. Indianapolis

Generating Station, 140,000-kw Unit No. 
Power & Light Co.: North Omaha

4, 	 Omaha Public Power District.; substationsand third rail, Lindenwold. rapid transit line, PATCO, Delaware River Port Authority. 
Construction Superintendent, Gibbs & Hill, Inc. In 	charge of construction: one 60,000-kwsteam-electric generating unit, Deepwater station, Atlantic power, steam air 	

City Electric Co.; electricand facilities. Fairless Works, U.S. Steel Corp., Morrisville, Pennsylvania; two 160,000-lb per hr boilers, Perry 'W' plant, IndianapolisCo.; two 50,000-lb per hr boilers, Utica Knitting Co., 	
Power & Light 

per 	 Utica, New York;hr boiler, Columbia Mills, 	 one 60,000-lbInc., Minetto, New York.four 320,000-lb 	 Supervision of construction:per hr boilers and two 50,000-kw turbo-generators, Genoa Power Plant,
Edisonvolta, Milan, Italy. 

-	 Assistant Construction Superintendent, Gibbs & Hill, Inc. Additions to IndianapolisPower & Light Company's Perry 'K' and Elmer W. Stout power plants; addition to MissionRoad steam-electric generating, station, City Public Service Board, San Antonio, Texas. 
- Field Engineer, Gibbs & Hill, Inc. 

High-voltage 
Power plant for Koppers Co., Kobuta, Pennsylvania.transmission line. Bridgeport to New Haven, Connecticut, United IluminatingCo.; addition to steam-electric generating station,
Connecticut. Job Engineer on of and 

Derby Gas & Electric Co., Derby,
design boiler generating equipment plantmodernization, 	 andDetroit Sulphite Pulp & Paper Co. Draftsman and field checker, Paolito Harrisburg electrification, Pennsylvania Railroad Co. 
- Engineer Mechanic Serviceman, Public Service Engineering Co., New York, New York.Surveys, installation and servicing of heating requirements for domertic and commercialestablishment. 

o 	 Draftsman, New York, New Haven & Hartford Railroad Co. Design and inspection ofmultiple-unit control doors. 

- Draftsman, Gibbs & Hill. Inc. Design of catenary system and structures for electrification,
Pennsylvania Railroad Co. 

- Special Apprentice and Assistant Engineer. New York, New Haven & Hartford RailroadCo. Study of power contrants and dev'ign; catenary systems and strurtures;.inspectionof power and substation instalit!ons, etc. 

1927.1930 



GUY W. BRADFORD, Jr.
 
Mechanical Engineer
 

GIBBS & HILL, Inc. 

1949 .	 United States Merchant Marine Academy - Bachelor of Science 

1964-Dat. 	 Mechanical Engineer, Gibbs & Hill, Inc., New York, New York. Mechanical engineer 
during construction, start-up and supervision of performance tests: Units Nos. 1 and 
2, each 140,000 kw, Chandrapura Steam-Electric Station, Damodar Valley Corporation, 
India; 200-Mw Unit No. 5, North Omaha Station, Omaha Public Power District; 470-Mw 
Fort Calhoun Nuclear Power Station, Omaha Public Power District. Preparation of plant
operating instructions, CHEVAP Station, two 80,000-kw units, Rio de Janeiro, Brazil. 
Preparation of mechanical erection contract documents, 360-Mwe NOK nuclear power 
project. Switzerland. Design of circulating water and other systems, 300-Mw ACECA 
Station, Hidroelectrica Espanola, S.A. and Union Electrica Madrilena, Spain. 

1962-1964 -	 Self employed, Tucson, Arizona. 

7954-1962 - Senior Service Engineer, Foster Wheeler Corp., New York, New York. Construction 
Engineering and start-up duties in connection with the following projects: Martins Creek 
Station, Units Nos. 1 and 2, each 160,000 kw, and Holtwood Station, Unit No. 1, 109,000 
kw, Pennsylvania Power & Light Co.; Meramec Station, Unit No. 3. 250,000 kw, Union 
Electric Co.; East River Station, Unit No. 7, 180,000 kw, Consolidated Edison Company
of New York, Inc.; Black Dog Station, Unit No 3, 100,000 kw, Northern States Power 
Co.; Cane Run Station, three units, 100,000 kw to 130,000 kw, Louisville Gas & Electric 
Co. Personnel training. Operational service for steam generators, condensers, pumps, 
heaters and other equipment, numerous projects. Preparation of maintenance instructions. 
Equipment development. Supervision of technical writing section. 

1949.79S4 - First Assistant Marine Engineer. North American Shipping and Trading Co., New York, 
New York. Operation of power plants and supervision and training of engine room crews 
on ships. 

1943.7945 .	 Lithographic Draftsman, Army Map Service, Washington, D.C. Drafting on metal plates. 



JOHN A. HENDERSON, JR.
 
Electrical Engineer
 

GIPSS & HILL, Inc.
 

• ,Triato - B.S., Electrical Engineering1956 College 

1969-Date . Electrical Engineer, Gibbs & Hill. Inc., New York. New York. In charge of electricalengineering during the constructioni and start-up of 470-Mw Fort Calhoun power station.
Assistance to Resident Constructicn Manager in direction, coordination and inspectionof all electric and instrumentation wt %,. Supervision of start-up and testing of electrical 
installations. 

1968.1969 Chief Electrical Engineer, Howard S. Wright & Associates, Idaho Falls, Idaho.Supervision of electrical and instrument engineering departments for the construction oftwo nuclear reactor projects, National Reactor Testing Station, Idaho Falls. Idaho.Supervision of engineering department, project estimating and resolution of electrical 
and instrument systems. 

i965-1968 Electrical Engineer. Burns and Roe, Inc., Oradell. New Jersey. Construction supervisionof two 400-Mw steam-electric turbine generators, two 200,000 pound-per-hr packageboilers and addition of sixth cell to heat dissipation system and 500-kv bundled conductor
transmission line, Hanford Reactor Complex, Washington. 

7956.7965 Cadet Engineer to Senior Field Engineer. Bailey Meter Company, Wickliffe, Ohio.Construction supervision and initial start-up: analog and digital control system for120-Mw steam-electric generating station with automatic pulverizer and burner control 
system; analog control system, Hanford Reactor Complex heat dissipation system;electric analog control and digital data system including computer for beat cycleanalysis of two 220-Mw steam turbine generators and boilers; and two digital data 
systems in hydroelectric plants. Chelan County PUD, Wenatchee. Washington. Automationof conventional Naval propulsion systems aboard four U.S. Navy Destroyers. 



1949 

1 9 49.ODe 

1965.1969 

1963-1965 

1961.1963 

1958.1960 

1955-1958 

1952.1955 

THEODORE KUSMER
 
Construction Cost Engineer 
 * Staff 

GIBBS & HILL, Inc. 

• Dyke Spencerian College - B.A.,. Accounting. 

* Construction Cost Engineer - Staff, Gibbs & Hill, Inc., New York.New York. Preparationand/or analysis of cost reports and budgets. Liaison with Estimating Department andfield construction personnel in matters pertaining to cost contol and reporting. Prepa.ration and control of charts of project accounts. 
. Cost Engineer, Parsons-Jurdicn Corp., New York, Nevi York. Cost engineering: alumina/aluminum reduction complex ar.d a copper conce-Lrator; and a copper, lead zinc concentrator, Texas Gulf Sulphur Company. Establishment and maintenance of budget andcost recoras. Evaluation of Irawing completions and forecasting completion costs. Workedwith the computer group Fetting up programs for construction cost reports. Chief CostEngineer (1965-1967) i.a the field during construction of an extension to a taconite iron ore beneficatior plicJ4 for Erie ,lining Company.
 

Chief Accountant and Office Manager, Morse Boulger Inc., Corona, New York. 
 Supervisionof postings in books uf original entry and in the general ledger; assistance in the preparation of financial statements; maintenance of costs by jobs; checking estimated costsagainst actual costs; foreca,ting completed costs; and preparation of schedules by divisions, for the design, manufacture and building of municipal, industrial and commercial 
incinerators. 

Chief Accountant and Field Office Manager, Elmhurst Contracting Company, Corona,New York. Maintenance of accounting records: levee project, State of Pennsylvania; andearth fill dam, State of New Jersey.
 

Office Manager. Twinburg Silica Sand 
 and Gravel Company. Twinburg, Ohio. Accountingfunctions, receipt and disbursement of andfunds issuance of financial reports. Costdetermination and reports on processing and delivery of sand and gravel. 
Chief Field Accountant and Office Manager, H.K. Ferguson Company, Cleveland, Ohio.-Supervision of accounting officeand functions for a stamping plant for the ChryslerCorporation, including monthly pay estimates, weekly labor cost reports and monthly jobcost statements. Chief Paymaster and Job Cost Accountant (1955-1956), preparation anddisbursement of weekly payrolls for a parts plant for the Ford Motor Company. 
Chief Field Accountant and Office Manager, E.J. :Etki-i Construction Company, Detroit.Michigan, and Cllings & Catlin, Port Huron, Michigart (joint venture). Accounting andoffice functions, preparation, receipt and disbursement of monthly pay fieldestimates,purchasing and expedition: military tank tdst cell, U.S. Corps of Engineers; and County-City building, jail and garage for the St. Clair County, Michigan, Board of Aurhority. 
Chief Accountant and Office Manager, Austin Company, Cleveland. Ohio. Maintenance offinancial records, preparation of statements, weekly labor cost reports and quarterly jobcondition statements: department store for Federated Department Stores; dormitory complexfor Sfmmons College, and factory addition for the Wilber Driver Corp. 

1949.1952 



JOHN A. ZIGMOND 

Field Office Manager
 
Gibbs &Hill, Inc.
 

1971 to Present 

1963 to 1971 

1961 to 1963 -

1956 to 1961 -

- Gibbs & Hill, Inc., New York, Field Office Manager.
In charge of Accounting, Costs, Warehousing, progress Payments, hiring of local office P-ronnel,property accountability during the construction oft o air pollution control systems for the Elxmam
and Phi1lips Powr Plants, Duquesne Light CamPany,

Pittsburgh, Pa.
 

Eichleay Corloation, Pittsburgh, Pa., Construction

Office Manager. Responsible for all job-site

accounting and bookkeeping at the following job
sites: 

Witco Qerical Ccoporation, Petrolia, Pa. 
Wheeling Pgh Steel, Monessen, Pa. - Blast

furnace reline
 
Allegheny Lughum, Dunkirk, 
 N.Y. - Installation 
of the bar mill
 
Allegheny Lughum, 
 Leechbung, Pa. - Installation 
of electric furnace 
Penn. Dixle Cent, W. Winfield, Pa. - Modifica
tions to cement plant 
Wheeling Pgh, Monessen, Pa. - Installation cf

sinter plant and soaking pits
 
P. H. Gladfeltel, Spring Grove, Pa. - Addition to 
paper mill 
D. M. Baek, Roaring Springs, Pa. - Addition to 
paper mill 
Meade Paper, Chillicothe, Ohio - Paper machine
 
rebuild
 
U.S. Steel Corporation, McKeesport-Duquesne-Braddock 
and Irwin Wcrs - New mills and/or additions 
Cleveland Electric Illuminating, Avon Lake, Ohio -Power House, Toronto, Canada - Anaconda American Bros.
additions
 

Power Piping Company, Field Accountant. Accounting andbookkeeping for various steel mill projects in the greater
Pittsburgh area. 

Eichleay Corporation Westinghouse Atanic Energy, WestMifflin, Pa., U.S. Steel Corp., Construction OfficeManager. Various steel mill additions in the greater
Pittsburgh area. 



B. ULTASUAC 

The folloing management personnel are directly responsible for the 
quality assurance of the engineering services performed for the 
Semarang Steam Power Plant Project: 

Na-e Title 

Robert S. Pettibone Vice President &Engineering Manager 
John G. Barrie Assistant to the Vice President, 

Operations 
Haskins S. Eubank Chief Electrical Engineer 
Frederick W. Gettler, Jr. Chief Mechanical Engineer 
Kenneth L. Scheppele Chief Structural Engineer 
William W. Budde Chief Architect Engineer 
William J. Grady Construction Manager 
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ROBERT S. PETTIBONE, P.E.
 
Vice President and Engineering Manager
 

GIBBS & HILL, Inc.
 

1947 . Purdue University - B.S., Metallurgical Engineering 
1970.Dae. Vice President and Engineering Manager, Gibbs & Hill, NewInc., York, New York.Responsible for technical and administrative

Structural, Mechanical, 
activities of the Architectural andElectrical, Systems, Hydraulic and Sanitary Engineering

Departments.
 

1969.1970 . Engineering Manager, Gibbs & Hill. Inc. 
 Duties as above. 

1966-1969 . Chief Mechanical Engineer, Gibbs & Hill, Inc. In charge of all mechanical engineering:nuclear power plants to 
Mw; 

500 Mwe; conventional fossil-fueled power plant units to 650gas-turbine power units to 10,000 kw; nuclear research facilities; industrialfacilities; water treatment; desalination. 

1965-1966 Consulting Engineer - Mechanical. Gibbs & Hill. Inc. Consultation to clients andprincipals of the firm on special problems in mechanical engineering, pertaining to theplanning, design and operation of large thermal electric generating units, includingnuclear. Participation in supervision of work of the Mechanical Engineering Department.Studies for proposed nuclear power projects, Including a 350-450-Mw range project forCentral Vermont Public Service Corporation and a 400-Mw range project for Omaha PublicPower District.
 
1957-1965 - Senior Mechanical 
 Engineer, Hydro-Electric Power Commission of Ontario, Toronto,Ontario. In charge of Mechanical Engineering Section. Responsible for conceptualdesign and layout of all therm&l stations,

equipment and systems 
specification and purchase of mechanicalfor new generating units, heat balance,performance and cycle analysis,testing, and advisory functions during start-up. Projects follows:asLakeview Generatng Station, Toronto, comprising eight 300,000-kw coal-fired subcriticalunits; Lambton Station. Sarnia, comprising

conventional portion 
four 500,000-kw coal-fired subcritical units;of 20,000-kwe nuclear demonstration unit at Rolphton, utilizing apressurized heavy water reactor; conventional portion of Douglas Point, a 200,000-kwenuclear power station at Kincardine,

Nuclear Power Station, Toronto, 
utilizing a pressurized heavy water reactor;Pickering

comprising two 540,000-kwe units. Als) hydr,)electric
power projects.
 

1952-1957 Staff Engineer, Boddy, 
 Benjamin & Woodhouse. Inc., Detroit, Michigan. Engineering.design, estimating, bid analysis and construction supervision, steam power plants forautomotive, chemical and pulp and paper industries. 
1948.1952 - Project Engineer, W. Hawley & Co., Detroit, Michigan. Estimating and project liaisonfor constructor of utility and industrial steam plants. 
1947-1948 . Engineer-in-Tralning, Union Iron Works, Erie, Pennsylvania. Boiler and process equipment manufacturer: assistance in preparntion of estimates and performance computations. 
1942-1945 Aviation Cadet to Lieutenant, U.S. Naval Reserve. World War U service as Naval

Aviator. 



JOHN G. BARRIE, P. E.
 
Assistant To The Vice President - Operations
 

GIBBS & HILL, Inc.
 

1930 . New York University - B. S., Mechanical Engineering
1939 . University ,L'Michigan - M. S., Mechanical Engineering 

1969.Date - Assistant to the Vice President - Operations, New York, New York. Project Director.
International Nickel Company. Projects and miscellaneous special assignments.
 

1966.1968 - Assistant to 
 the Vice President-Engineering, Gibbs & Hill, Inc. Special assignments,
and consultation on planning and design for power plant projects. 

1954-1966 Chief Mechanical Engineer, Gibbs & Hill, Inc. In charge of all mechanical engineering:
nuclear power plants, to 300,000 kwe; conventional steam power-plant units to 320.000kw; hydroelectric power units to 30.000 kw; gas-turbine power units 5.000 kw; nuclearresearch facilities; steam distribution facilities; industrial facilities; water and waste
treatment facilities; desalination facilities. 

1953.1954 - Assistant Chief Mechanical Engineer, Gibbs & Hill, Inc. Supervision of mechanical 
engineering and design. 

1950-1953 - Supervising Mechanical Engineer, Gibbs & Hill, Inc. In charge of mechanical design
of Genoa and Piacenza steam-electric generating stations, Societa Edison, Milan, Italy.Supervised mechanical design of 60,000-kw reheat turbine generator unit for Deepwater
Station, Atlantic City Electric Co. 

1943.1950 - Engineer, Gibbs & Hill, Inc. Mechanical design and specifications: power plant and
utility systems to service refinery at Sidon, Lebanon, of Mediterranean Refining Co., NewYork; electrostatic precipitators in Kips Bay Plant, New York Steam Corp.; addition toEast Chicago Refinery power plant of Sinclair Refining Co.; Gennevilliers Power Stationfor French Supply Council, Washington, D.C.; Denver City Power Plant of Southwestern 
Public Service Co., Amarillo, Texas. 

1940-1943 Assistant Engineer (summers and part-time), Gibbs & Hill, Inc. Assisted with mechanical 
designs on steam power plants. 

1931-1944 Assistant Professor of Mechanical Engineering, New York University College of 
Engineering, New York, New York. 

1930.1931 . Underground Plant Engineering, New York Telephone Company, New York, New York. 



HASKINS S. EUBANK, P.E. 
Chief Electrical Engineer 

GIBBS & HILL, Inc. 

1925-1927 * 	 Virginia Polytechnic Institute - Electrical Engineering
1945 -	 New York University - Bachelor of Electrical Engineering 

1963-Date. 	 C]ief Electrical Engineer, Gibbs & Hill, Inc., New York, New York. In charge of all 
electrical engineering of the company. Deputy Director (1965-1967)-Canambra Engineering 
Company - power and transmission study - South Central Brazil. 

1960-1962 	 Assistant Chief Electrical Engineer, Gibbs & Hill, Inc. In general charge of electrical 
engineering and design: power plant projects, including fossil-fuel-fired thermal, gas
turbine and hydroelectric plants; substations; transmission and distribution; waste 
treatment plants; industrial and commercial facilities. Electric power surveys and 
reports. Electric systems studies and reports. 

1953-1960 	 Supervising Engineer - Electrical, Gibbs & Hill, Inc. Studies and reports: Transmission 
requirements, Cauca Valley Project, Colombia; complete electric power systems for
United Kingdom of Libya (City of Tripoli and vicinity); U.S. Navy (Marine Corps Recruit 
Depot, Parris Island, South Carolina); Hernandez y Hermanos (electric utility), Pinar 
Del Rio, Cuba; General Electric Co., Erie, Pa. Industrial Plant; Port of New York 
Authority (Idlewild Airport); Housatonic Public Service Corp., Derby, Conn., andIndonesian Ministry of Public Works and Power (City of Semarag and vicinity). Supervised
electrical design: Ten Substation's to 345 kv, Consolidated Edison Co.; power plant
additions, Deepwater Station, Atlantic City Electric Co.; facilities for prototype nuclear
submarine power plant, Knolls Atomic Laboratory; Rehabilitation of electric system, 
Carapito Power Plant, Venezuela, Creole Petroleum Corp.; additions to electric 
distiibution system. Brookhaven National Laboratory. Electrical engineering studies 
and estimates: 	 Army Package Power Reactor; Puerto Cabello Power Plant, Venezuela; 
generating stations, Arabian-American Oil Co. 

1950-1953 	 Engineer - Electrical, Gibbs & Hill, Inc. In charge, electrical design: Power plant,
Fairless Works, U.S. Steel Corp. (including coordination of plants for electric utilities);
addition to pumping station, Atlantic City Electric Co. Studies for: Electrical 
rehabilitation, Pittsburgh Station power house and office building, Pennsylvania Railroad;
electric requirements and power costs for shopping center, Garden State Plaza Corp.-
R. H. Macy. 

1942-1950 	 Assistant Engineer - Electrical, Gibbs & Hill, Inc. Electrical design: additions to power
plants at San Antonio, Texas and Indianapolis, Indiana; Harnes Power Plant, French 
Supply Council; Genova Power Plant, Societa Edison, Milan, Italy; power plant additions,
Harborside Warehouse Co.; distribution systems, Koppers Co., Kobuta, Pennsylvania, and 
Sidon Refinery, Mediterranean Refining Co., Lebanon. Assisted in railway electrification 
studies. 

1929-1942 - Division Engineer, Engineering Assistant, Yonkers and Westchester companies of 
Consolidated Edison Company of New York. In charge, distribution engineering office. 
Electrical design, all phases of distribution systems, including transmission. Engineering
supbrvision, installation, maintenance and operation of gas and oil-filled cable systems. 

19281929 .	 Survey Tracer, Brooklyn Edison Company, Brooklyn, New York. Layout and estimating 
of low-voltage distribution systems. 

1927-1928 - Lineman, The Carolina Power & Light Co., Goldsboro, North Carolina. Installation and 
maintenance, distribution systems. 



FREDERICK W. GETTLER, JR., P.E. 
Chief Mechanical Engineer 

GIBBS & HILL, Inc. 

1950 Bachelor of Mechanical Engineering
Cooper Union -1958 International School of Nuclear Science & Engineering (Pennsylvania State Universityand Argonne National Laboratory) - Certificate. 

1969.Date Chief Mechanical Engineer, Gibbs & Hill, Inc., New York, New York. In charge of allmechanical engineering: nuclear power plants to 500power plant units to Mwe; conventional fossil-fueled650 Mw; gas-turbine power units to 10,000 kw;facilities; nuclear researchindustrial facilities; water treatment; desalination. 
1969 Assistant Chief Mechanical Engineer - Staf! Engineering,

to the department Gibbs & Hill, Inc. Responsiblechief for the staff mechanical engineering function,to whose purpose isassure consistent development and adherence to latest technology in the work product,such as conceptual design, specificatiois, system and component desik,1 analysis,computation techniques, engineering and design standards and report preparation.
1965-1969 " Assistant Chief Mechanical Engineer-Nuclear, Gibbs & Hillengineering Inc. In charge of mechanicalfor nuclear power projects of the Company. Site studies and hazards reports. 
1962.1965 . Supervising Engineer - Mechanical (Nuclear), Gibbs & Hill, Inc. Supervisionmechanical engineering, location ofand arrangement, design and equipment selection,nuclear power projects of the Company, to 300,000 kwe. 
1955-1962 Engineer - Mechanical (Nuclear), Gibbs & Hill,SENA underground nuclear 

Inc. Mechanical engineering: 2 6 6,000-kwepower plant, Groupement NucleaireFrance; Project EF, Franco-Belge, Paris,272 ,000-kwe nuclear power plantMilan, Italy; Project BR 3. 
Societa Elettronucleare Italiana,11,500-kwe capacity Belgian nuclear power project, Westinghouse Electric International Co.; Escombreras thermal power plant,
2 (70,000 kvi ech) Units Nos. 1 and
and Unit No. 3 (140,000 kw), Cartagena,Espanola, S.A. for Spain, HidroelectricaInternational General Electric Co.;62,500 kw each, Bari power plant, three units ofSocieta Meridioriale di Elettricita, for Ansaldo, S.A., Genoa, Italy;Project A, Edisonvolta, Milan, Italy; Leon Creek 100,000-kw Unit No. 4, City PublicService Board, San Antonio, Texas.
 

1951.7955 Assistant Engineer, 
 Gibbs & Hill, Inc. Assistance in specifications,recommendations bid analysis, andfor purchase for steam power plants, Savannah River Project, U.S.Atomic Energy Commission. 
7949-1951 . Mechanical Designer, Gibbs & Hill, Inc. 
 Assistance in specifications,
control-system design, and 

bid analysis andin charge of design drawings, control systems and instrumentation, Genoa power plant, Societa Edison, Milan, Italy. 
1949 .Mechanical Designer, Sanderson & Porter, Inc.,purifications and evaporation processes 

New York, New York. Design of brinefor the production of salt In the Ashtabula, Ohiosodium manufacturing plant, National Distillers Chemical Corp.
1947.7949 - Mechanical Designer, Gibbs & Hill, Inc. Mechanical arrangementNarrows power plant, and design of piping:The Virginian Railway Co.. and Harnes power plant, French SupplyCouncil. 
1939.1947 - Senior Marine Draftsman Gibbs & Cox, Inc., New York, New York. Designlations for ventilating system, and calcurudders, steering

Navy vessels and for 
gear and hoisting equipment for U.S.the "United States" of the U.S. Lines. (19 44 -1946-U.S. Navy.) 



KENNETH L. SCHEPPELE, P.E. 
Chief Structural Engineer
 

GIBBS & HILL, Inc.
 

1949 - Carnegie Institute of Technology - B.S., Civil Engineering.

1954 " Polytechnic Institute of Brooklyn 
- M.S. Civil Engineering.
1963-1964 - Stevens Institute of Technology- Mathematics. 

1968-Dat. 	 Chief Structural Engineer, Gibbs & Hill, Inc., New York, New York. In charge of all 
structural engineering of the Company. 

1967 	 Assistant Chief Structural Engineer, Gibbs & Hill, Inc. Assistance to the Chief Structural 
Engineer on studies, engineering and design projects of the Company. 

1965-1967 	 SupervIsing Engineer - Structural, Gibbs & Hill, Inc. Supervision of structural engineering
and design, nuclear power plant projects of the Company: Zorita Station. 160,000-kwe.
Spa n; 450,000-kwe nuclear power station, Ft. Calhoun, Nebraska, Omaha Public Power 
District. 

1962-1965 	 Engineer - Structural, Gibbs & Hill, Inc. Supervision of structural design: Project EF,
272,000-ekw nuclear project EF, Societa Elettronucleare Italiana Un-t No. 3, 200,000 kw,Shen Ao Station, Taiwan Power Co. Preparation of structural requirements. 300,000-kwe
nuclear power plant, Santa. Maria de Garona, Spain, Nuclenor. Economic study, totalcontainment vs pressure suppression, for a hypothetical 70,000-kwe nuclear power plant,
Westinghouse Electric Co. Preliminary design, estimates and proposal documents, nuclear 
power plants including 160,000-kwe Zorita Station, Spain. and-three others. 

1960-1961 Assistant Engineer - Structural, Gibbs & fill, Inc. Supervision of structural design:
Project EF, SELNI; Phase III, Princeton-pennsylvania Accelerator, Princeton, New
Jersey; Chandrapura 140,000-kw thermal powir plant, Damodar Valley Corp., Calcutta, 
India. 

1956-1959 	 Assistant Design Engineer - Structural, Gibbs & Hill, Inc., Supervision of structural 
design: Phase I and II, Princeton-Pennsylvania Accelerator; Escombreras Units Nos. 1
and 2 (70,000 kw each) and Unit 	 No. 3 (140,000 kw), Cartagena, Spain, InternationalGeneral Electric Co. Assisted in structural review of City Waterfront Development,
Panama City, Florida, B.O. Vannort Co. Structural estimate of proposed greater BuenosAires Generating station, Buenos Aires, Argentina, for Westinghouse Electric Inter
national Co. Assisted Supervision of structural design: waterfront structures, E.W.
Stout 100,000-kw Unit No. 5, Indianapolis Power & Light Co., Indianapolis, Indiana;facilities for testing atomic submarine reactors, Knolls Atomic Power Laboratory,
West Milton, New York. 

1951-1956 	 Structural Designer, Gibbs & Hill, Inc. Assisted structural design: Escombreras plant,Cartagena, Spain, H.T. Pritchard Station, Indiunapolis Power & Light Co.; monorail 
project, San Francisco, California; Deepwater plant. Atlantic City Electric Co.;Savannah River 	 power plant, U.S. Atomic Energy Commission; Fairless Works power
plant, United States Steel Corp.

1949-1951 Structural Designer, Ebasco Services, Inc., New'York, New York. Assisted with the 

structural desi.gn of steam electric power plants for Mid-South Utilities, Inc. 

1948 	 Draftsman, Pittsburgh Limestone Co.. New Castle, Pennsylvania (Summer). 

1947 	 Highway Construction Inspector. Pennsylvania Department of Highways. Franklin, 
Pennsylvania (Summer). 

1944-1946 	 Private to First Lieutenant, Corps of Engineers, United States Army. Supervised air 
field and road construction in South Pacific. 



WILLIAM W.BUDDE, R. A.
 
Chitf ArddWect
 

GIBBS &HILL, I". 

1926- It" . Columbia University evening school - Architecture. 
Io. Ion - New York University evening scbool - Architecture. 
193g9l19" - Pratt Institute evening school - received certificate. 

isss. 0.e 	 Cnqf Architect, Gibbs & Hill, Inc., New York, New York. In charge of architectural 
servicqs on all domestic and foreign projects, including power plants, industrial and 
commercial buildings, banks, nuclear plants and facilities associated with the hous
ing and operation of accelerators. 

1956.1957 - Sup(rviaing Architect, Gibbs & Hill, Inc. Supervision, designs and working drawings 
for power plants, industrial buildings, and waste treatment plants. 

1945.1956 .	 Architect, Gibbs & Hill, Inc. Preparation of designs and working drawings for power 
plants, industrial buildings, sewage treatment plants. 

1943.1945 Architect-Engineer. Kellex Corp., New York, New York. Oak Ridge, Tenessee, proj
ect. 

1942.1943 . Assistant Architect, Gibbs & Hill, In( -,ipation of designs and working drawings 
for power plants. 

1941-1942 . Designer, Caribbean Architect-Engineer, New York, New York. Design and working 
drawings for U. 8. Arm,.y bases, Trinidad. 

1939-1941 . Assistant Architect, Board of Education, Bureau of Construction, Brooklyn, New 
York. Preparation of designs and working drawings for New York City Public Schools. 

1937-1939 - Designer, Walter Dorwing Teague, New York, New York. Preparation, designIngand 
sketches for exhibit buildings and exhibits. New York World's Pair and San F, ,cisco 
Exposition. 

1936.1937 - 'Assistant Architect, Procurement Division, U.S. Treasury Department, Washington, 
D. C. Public buildings. 

1935.1936 -	 National Broadcasting Company, New York, New York. 

1932.1935 - Private practico and associated with Charles Johnson. 

1929-1932 . Senior Drafts,_ ._ LeRoy P. Ward, Inc., New York, New York. 

192a.1929 . Senior Draftsman, Henry V. Murphy, Bro.4lyn, New York. 



1968 

WILLIAM J. GRADY, P.E. 
Construction Manager 

GIBBS & HILL, Inc. 

1930 Manhattan College - B.S., Engineering

1931 Manhattan College 
- Civil Engineer
 
1968.-Dat - Construction Manager, 
 Gibbs & Hill, Inc., New York, New York. In charge of first-handconstruction activities of the Company and of resident engineering forces. 

Construction Manager, Batelle Engineering, Richlan,,construction activities of the comppny at Hanford Works, 
Washington. In charge of

U.S. Atomic Energy Commission.
1963.1968 Vice Preside,lt Burns and Roe Construction Corporation, and ResidentConstruction, Burns and Inc., 

Murager ofRoe, Oradell,construction New Jersey. Resident manager duringof tho Hanford nuclear generating station, Washington Public Power System.
1961-1963 Construction Manager, Burns and Roe Construction Corporation. Construction management:communications project in Spain, U.S. Navy; several construction projects in the United

States.
 
1959.1961 " Project Manager, Burns and Roe, Inc. Planning, design, constructionadministration, 17 tracking stations around the world for Project Mercury. 

and technical 

1958.1959 . Manager of Construction, Burns and Roe, Inc. In charge of construction activijies:home oflice administration and field construction and resident engineering forces.
1955.1957 Project Manager, Burns and Roe, Inc. Planning and coordination ofinstallation, including construction anddi:ction of subcontract negotiations, project security, safety ofplant and personnel and lahor relations, Shippingport nuclenr power plant.
1948-1955 - Assistant Manager of Construction, Burns and Roe, Inc.construction and resident engineering activities of the company. 

Home office-field liaison, 

1946-1948 " Construction Engineer, Burns and Roe, Inc. 
 Field and office engineering, construction
and resident engineering activities of the company. 
1944.1946 . Lieutenant, U.S. Navy. In charge of the Ship Salvage Division, Okinawa and Tokyo.
1941-1944 . Construction Engineer, Burns and Roe, Inc. Field and office engineering, constructionand resident engineering activities of the company. 



PERUSAHAAN LMUM LISTRIK NEGARA
 

SEMARANG STEAM POWER PLANT
 

SPECIFICATIONS AND DOCUMENTS
 
FOR
 

CONTROL AND INSTRUMENT EQUIPMENT
 

SPECIFICATION 6104 - K-2A
 

ADDENDUM 1
 
November 14, 1973
 

Each bidder shall note these revisions to the specifications and documents
and incorporate these revisions in his proposal. 
Each bidder shall attach
a signed acknowledged copy of this entire addendum in the front of the
specifications and documents submitted with his proposal.
 

This addendum consists of eight pages and revised Pages C-2, C-3, CV-17,
lEM-4, and 2EM-4.
 

1. f 
 A-1. 
In the third line of the fifth paragraph, change the last
word from "disqualification" 
to "rejection".
 

2. Page A-i. Add the words "and documents" following the word "specifications" in the first line of the last paragraph.
 
3. 
 Pae A-2. 
 Delete the first paragraph and insert in its place the
following revised paragraph:
 

"Copies of the specifications and documents obtained in the
United States require a deposit of $10.00; those obtained
in Indonesia require a deposit of Rp 4,000. 
Deposits will
 
not be refunded."
 

4. Page A-2. 
 Add the words "and documents" following the word "specifications" in the second paragraph.
 

Add the words "and documents" following the word "specifications"
in the second sentence of the fourth paragraph.
 
5. Page A-2. 
 In the second line of the fifth paragraph, delete the word
"within" and substitute the phrase "for a period of".
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6. Pae A-2. 
 Revise the first sentence of the last paragraph to read:
 

"The Perusahaan Umum Listrik Negara reserves the right to accept the
proposal which, in its judgment, is the lowest responsive proposal

submitted by a qualified bidder."
 

7. Page B-3, Article B.4.1. 
 Revise the second paragraph to read as
 
lallows:
 

"The bidder shall not alter any part of these specifications

and documents in any way."
 

8. Page B-4, Article B.4.3. 
 Change the spelling of the name of the
 
Owner's Director of Construction to read:
 

"Ir. Bagoes Moedijantoro"
 

9. Page B-5, Article B.4.4. 
 Delete the second paragraph and insert
 
the following:
 

"Unless otherwise specified, proposals shall be for the
complete scope of the work specified in these specifications

and documents. 
Proposals for individual components of the
work will be considered only to the extent such partial
scope of supply is specifically stipulated in the INVITATION
TO BIDDERS and the PROPOSAL sections included as a part of

these specifications and documents."
 

10. Page B-5, Article B.4.5. 
 In the last line of this article, change
the phrase "withn 15-0 
days" to read "for a period of 100 days".
 

11. Page B-5, Article B.6. 
 In the third paragrapl, sixth line, change

"150 dTays" to read "100 days".
 

12. Page R-7, Article B.13. 
 Revise the first sentence in the first

paragraph to read:
 

"The Owner reserves the right to accept the proposal which,
in its judgment, is the lowest responsive proposal sub
mitted by a qualified bidder."
 

13. Page -8, Article B.15. 
 Delete this article in its entirety and insert
 
the following:
 

"B.15 EVALUATION. 
Proposals will be evaluated on the basis

of the fas lump sum price bid of equipment and materials
 
as specified.
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The delivery dates stipulated in Article lA.6 must be met
by the successful bidder and must be acknowledged in the
 
proposal submitted."
 

14. PageC-2. 
Delete entire page and replace with revied Page C-2 attached
 
to this addendL:.
 

15. Page C-3. 
Delete entire page and replace with revised Page C-3 attached
 
to this addendum.
 

16. 
 Page GC-3, Article GC.2. Delete Subartiele 15 at top of page in its
 
entirety.
 

17. Page GC-4, Article GC.7. 
Delete entire article and replace with the
 
following revised article:
 

"GC.7 
 ASSIGNMENT AND SUBCONTRACTING. 
The Contractor shall not
 
assign or subcontract the ,ork, or any part thereof, without
 
the previous written consent of the Owner, Engineer, and AID,
 
nor shall he assign, by power of attorney or otherwise, any

of the money payable under this Contract unless written
 
consent of the Owner has been obtained. No right under this
 
Contract, nor claim for any money due or 
to become due here
under shall be asserted againsit the Owner, or persons acting

for the Owner, by reason of any so-callel assignment of this

Contract or 
any part thereof, unless such assignment has been
 
authorized by the written consent of the Owner and AID. 
In
 
case the Contractor is permitted to assign moneys due or 
to

become due under this Contract, the instrument of assignment

shall contain F clause subordinating the claim of the assignee

to 
all prior liens for services rendered or materials supplied

for the performance of the work.
 

Should any subcontractor fail to perform in a satisfactory
 
manner the work undertaken by him, his subcontract shall be

immediately terminated by the Contractor upon notice from the

Owner. The Contractor shall be as 
fully responsible and
 
accountable to the Owner for the acts and omissions of his

subcontractors, and of persons either directly or indirectly

employed by them, as he is for the acts and omissions of
 
persons directly employed by him. 
Nothing contained in this
 
Contract shall create any contractual relation between any

subcontractor and the Owner."
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18. 	 PageGC-5, Article GC.8. 
Delete this article in its entirety and

subutitute the following:
 

"GC.8 
ORAL AND WRITTEN STATEMENTS. It is understood and agreed
that the written terms and provisions of this Contract shall
supersede all 
or tl and written statements made by either party
to this Contra,-
 prior to entering into contract. Written
statements mw.'a by either party prior to entering into -ontract
and oral statements shall not be effective or be construed as

being a part of this Contract."
 

19. 
 Page 	GC-6, Article GC.11. 
 Delete the first paragraph at the top

of this page.
 

20. 
 Page 	GC-6, Article GC.12. 
 In the third paragraph, second line, delete
the word "perfor" and substitute the word "perform".
 

21. 	 Pg GC-6, Article GC.13. 
Revise the sixth and seventh lines of this
 
article to read:
 

"Contractor or any of his property; 
or if at any time the
 
work under this Contract"
 

22. 
 Page 	GC-7, Article GC.16. 
Delete this article in its entirety and
substitute the following revised article
 

"GC.16 
FORCE MAJEURE. 
The term force majeure, as used in
these contract documents shall mean any cause beyond the
control of the Contractor, and which the Contractor could
not foresee and/or reasonably provide against and which
prevents the Contractor from wholly or partly performing
 
any duties under the cont.ract.
 

Force majeure shall include, but is not limited to, any

of the following:
 

a. 
 War, 	revolution, insurrection or hostilities
 
(whether declared or not)
 

b. 
 Riot, civil commotion or civil uprising (other

than among the Contractor's employees)
 

c. 	 Earthquake, flood, tempest, hurricane, lightning
 
or other natural disaster
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d. Any fire of major proportions, or explosion
 

e. Epidemic
 

f. 
Strike, lockout or other industrial
 
disturbance
 

If there occurs an event constituting force majeure, the
Contractor shall give written notice of the occurrence to the
Owner within 15 days of the occurrence or as soon thereafter
 
as is practicable, including a statement describing the
 
effect of such occurrence upon the performance of this
 
agreement.
 

In the event of a force majeure, the Contractor unless otherwise directed by the Owner in writing shall continue to under
take and perform the duties included in this Cntract as far
 as 
is reasonably practicable. 
 If prevented from so performing

by such cause, the performance may be suspended during the
 
continuance of such inability but for no longer period and

such inability shall be removed if practicable with all
 
reasonable dispatch.
 

In the event of 
a force majeure resulting in a suspension

of work this Contract shall be extended by a period equal

to 
that for which the Contractor was prevented from performing.
 

If such event lasts for more than 45 days after notice has
been given to the Owner in writing, either party to this

Contract may terminate this Contract and the Contractor shall

thereupon be entitled to any sums which would be payable

pursuant to the termination provision of this Contract."
 

23. Page GC-8, Article GC.17. 
 In the sixth line of this article, delete thephrase "interest on investment". 

Page GC-9, Article GC.19.1.
24. In the third line of the second paragraph,

delete the word 'either".
 

In the fourth line of the second paragraph, delete the words "an action
 
in court".
 

In the second and third paragraphs, wherever the phrase "Owner or
Engineer" appears, change the phrase to "Owner and Engineer". (5 places)
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25. f G-!Li_:2, Article GC.23. Delete the last sentence of the first
 
paragraph.
 

26. Page GC-13, Article GC.25. 
 Add the following sentence to the first
 
paragraph:
 

"Labor costs involved in carrying out such work shall be
 
borne by the Contractor."
 

27. 
 Page GC-22, Article GC.32.3. In the first paragraph, delete the phrase

iexcept as provided for under the AID Capital Projects Guidelines M.O.
 
1442.2 and M.O. 1442.3".
 

Delete the third paragraph in this article.
 

28. Pa. GC-24, Article GC.33. 
 Revise the first sentence in this article
 
to read:
 

"Unless otherwise specified the Contractor shall begin the work
under this Contract within 10 days after receipt of a notice
to proceed from the Owner to be followed by the establishment
 
of an irrevocable Letter of Credit in a mutually acceptable

USA bank for the USA Dollar value of this Contract."
 

29. Page. C-30, Article GC.44. 
 In the next to last paragraph on this page,
insert the words "Contractor and the" between the words "The expatriate"

in the first line.
 

In the ninth line of the next to last paragraph on this page, insert
the words "Contractor and its" between the words "The expatriate". 

30. Page GC-31, Article GC.49.1. Revise "South Yemen" to read "Yemen
(Adan)". 

31. Page lA-2, Article 1A.6. 
 Change the second line of the first paragraph
 
to read:
 

"of the equipment sqd materials to assure delivery at the end
of ships tackle at the Port of Semarang"
 

32. Page lB-5, Article 1B.15. 
 Revise the last line of this article to read
 
as follows:
 

"paragraphs and at a range of ambient temperatures up to 50 C."
 

(PLN - 6104 )
(CONTROL AND INSTRUMENT EQUIPMENT K-2A)
-

(ADDENDUM 1 
 )6
 
111473
 



33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


Page IB-8, Article 1B.25. Delete the second paragraph on this page and
insert the following revised paragraph:
 

"Unless otherwise specified, all pressure and temperature

instruments shall have metric scales. 
Scales shi:ll be in

kilograms per square centimeter for pressure instruments
 
and in degrees centigrade for temperature instruments."
 

Page 1C-3, Article 1C.4.2. Under item "a. Preliminary issue within

60 days and certified issue within 120 days:", add the following item:
 

"Instrument data sheets for all panel mounted devices, local

transmitters, control drives, analyzers, control valves, flow
 
elements, and temperature detectors"
 

Page 2B-1, Article 2B.3.2. 
 In the first paragraph delete the second
 
sentence which begins: 
 "Selector stations shall be..".
 
Page 2C-8, Article 2C.4.4. 
 Change last sentence to read: "Integrators
 

shall be Foxboro, or acceptable equal."
 

Page 2C-9, Article 2C.5. 
 Change first paragraph to read:
 

"The recorder shall be provided with all required plug-in
 
type cables and input relay racks. 
A total length of

twenty-five feet of cable shall be furnished to inter
connect the monitor and its associated input relay racks."
 

Page 2C-9, Article 2C.5. 
 Change next to last paragraph to read:
 

"24 - Alarm modules for continuous monitoring and alarm
 
of preselected temperatures. 
The alarm modules
 
shall be as specified in Article 1B.25.3. 
The
 
alarm modules shall be located adjacent to the
 
temperature monitor input relay racks."
 

Page 2C-12, Article 2C.9. 
 Add to the end of the last sentence "..all
 
mounted and piped within the Main Control Panel."
 

Page 2D-4, Article 2D.5. 
 Delete the phrase "current ratio will be furished later." 
in the last two lines and add the following: "Watthour
 
meter shall be primary reading with 5 dial registers. Current transformer ratios, potential transformer ratios, and dial multipliers will
 
be furnished later."
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41. 	 Page lEM-4. Delete entire page and replace with revised Page 1EM-4
 
attached to this addendum. (NOTE: the new items shall be mounted
 
and wired on the rear of the panel.)
 

42. 	 Page 2EM-4. Delete entire page and replace with revised Page 2EM-4
 
attached to this addendum. (NOTE: the new items shall be mounted
 
and wired on the rear of the panel.)
 

43. 	 Page CV-17. Delete entire page and replace with revised Page CV-17
 
attached to this addendum.
 

44. 	 Page CV-24. On the specification sheet for control valves CRV-123
 
and 223, under Accessories, Positioner change "YES" to "NO" and under
 
REMARKS, add the statement:
 

"Level controllers shall be differential gap type with a
 
12 inch permissible gap adjustment."
 

45. 	 Page CV-25. On the sPecification sheet for control valves CRV-124
 
and CRV-224, under Vaive Construction, Body Ends delete "BW SCH 40"
 
and substitute "150# FLGD".
 

46. 	 Page CV-26. On the specification sheet for control valves CRV-125
 
and CRV-225, under Valve Construction, Body Ends delete "BW SCH 40"
 
and substitute "150# FLGD".
 

BLACK & VEATCH INTERNATIONAL
 

Consulting Engineers
 

ACKNOWLEDGMENT
 

The undersigned bidder hereby certifies that the revisions set forth in
 
this addendum have been incorporated in his bid and are a part of the
 
specifications and documents.
 

Signed
 

Date
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C.2 FREIGHT
 

Eztizrl.,td lump sum price of ocean freight including port charges
for haL-ling, loading, and unloading onto barge; insurance; and
port surcharge for shipping 
ll equipment and materials furnished
under C.1 above from USA port to Port of Semarang, Indonesia:
 

Dollars ($ 
 USA)

(Price in Words)
 

C.3 MANUFACTURER'S FIELD SERVICES
 

If required by the Owner, manufacturer's technical field
services specified in Section 1A will be furnished at
 
the following rates.
 

C.3.1 Representative's Daily Service Rate
 

Service rate for each technical field representative exclusive
of living costs, expenses and transportation, and on the basis
of six 8-hour days per week on the site:
 

Dollars ($ 
 USA)
(Price in Words)
 

C.3.2 Overtime Rate
 

Service representative's time in excess of 48 hours per

week will be provided at the following hourly rate:
 

Dollars ($

(Price in Words) 

USA)
 

C.3.3 Expenses
 

Living costs and other expenses incurred in Inc,onesia will
 
be invoiced at cost but will not exceed the following per diem:
 

(Price in Wors Rupiahs(Rp IND) 
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C.3.4 	Transportation
 

Estimated cost per round trip from the bidder's office to Semarang,
Central Java, Indonesia and return, including living roots and other
expenses incidental to travel, but excluding per diem salary cost:
 

Dollars($ 
 USA)

(Price in Words)
 

and
 

Rupiahs(Rp 
 IND)
(Price in Words)
 
The rupiah to dollars conversion rate is 415 Indonesian Rupiahs per USA Dollar.
 
The undersigned hereby declares that only the persons or firms interested in
the Proposal as principal or principals are named herein, and that no other
person or 
firms than herein mentioned have any interest in this Proposal or
in the contract to be entered into; that this Proposal is made without connection with any other person, company, or parties likewise submitting a
proposal; and that it is in all respects for and in good faith, without
collusion or 
fraud.
 
If this Proposal is accepted, the undersigned bidder agrees to submit engineering data, provide services, and complete delivery of the equipment and
materials in accordance with the schedules stipulated in the specifications.
The undersigned fully understands that adherence to the schedules stipulated
is of the essence of the contract.
 
If this Proposal is accepted, the undersigned hereby agrees to enter into a
contract on the attached forms within 45 calendar days from the date of notice
by the Owner of award of contract and to furnish a Performance Bond satisfactory to the Owner.
 
Dated at 
 this day of 
 19
 

Bidder
 

By
 

Title
 
Business Address of Bidder
 

State of Incorporation
 

Address of Principal Office
 

(PLN - 6104 
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VALVE DESCRIPTION 2FD-5 CRV-2l13
Flow iagrm
1 F)-5CRV-2 
Fl w Diagram 1FD-5 
 Number Required 
 Valve Tag CRV-112
Service 
 BOILER FEEDWATER REGULATOR 
 CRV-213
 

Fluid 
 CONDENSATE 
 Sp Gr - Viscosity 
 _ ssu a F
 

VALVE DESIGN 
 Des ign 
 Low
 
Floe Rate 525.000 #/HR 
 110,000 #/HR
Inlet Pressure 1680 PSI 
 2010 PSi
 
Inlet Temperature 329 F 
 230 FOutlet Pressure 1620 PSI 
 1280 PSI
 
Pecent Travel -


Preferred 90%
 

Predicted
 
Inner Valve Type 
 SINGLE PORT BALANCED - EQUAL PERCENTAGE
 
Maximum Differential Pressure 
 2225 Maximum Temperature 340 F 

VALVE CONSTRUCTION Gaterials:
GLOBE SaterLalEBody Type PugSTELLITE
Body Pressure Class STEEL Seat Ring STELLITE
 
Body Material Guide Posts STELLITE
 
Body Ends .. BW SCH 12 Bushings

Preferred Body Siz 6" (SEE REMARKS) Stem STAINLESS STEEL
 
Guide Location CAGED Pecking TFE - CHEVRON RINGS


NO
Cooling Fins 


VALVE OPERATOR Accessories:
 
Type PISTON OR DIAPHRAGM Pa itioner YES
 
Signal Range AS REO'D 
 Limit Switch NO
 
Valve Action: 
 Handjack YES
 

Flow 
 - OPENS Stops NO
 
Spring CLOSES Air Lock
Stops NONO
 
Signal Increase
 

S SURE CONTROLLER 
 PERATURE CONTROLLER 
 LEVEL CONTROLLER
 
Type - -
Type 
 Typ

Adjustab Range 
 Adjustab Range

Max imum Pre Adjustabe Range
re
Maunium Pre reMaximum mumgPress. and Temp. Adutax
Cage ConnectiQns
Mount ing- ",,, 
 Pre-
 Pressure Classi-
Signal Range 
 Mounting 
 Signal Range

Reset or Rate Capillary Length 
 CSi ng Fn s
 

Pipe Connection 
 Coolig Fin 
Gauge Glasses
Reset or Rate 
 Reset or Rate
 

REMARKS 
 RECEIVES SIGNAL FROM FEEDWATER CONTROL SYSTEM.
VALVE E S B 6 I O MATE WITH 6 INCH s 
 1 TPF 

BLACK a VEATCH 1PERUSAN UfAUM LISTRIK NEQARA PROEC
BAGENCY OF MINISTRY OF PUBLIC WORKS AND POWERINTERNATIONAL 
 GOVERNMENT OF REPUBLIC OF INDONESIA P---
6 104
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IT0. DESCRIPTION NATE 
MANUFACTURER 

TYPE 

PLATE MODEL 
1CP-

71 PRINTING DEMAND METER YES GE PD-57F 

l72 TOTALIZER YES GE SST-3 

i73 CONDENSATE PLUMP A YES 

74 CONDENSATE PUMP 1B YES 

4160 VOLT SWGR 
75 WATTS (MAIN) YES 

4160 VOLT SWGR 
76 WATTS (RES) YES 

77 
4160 VOLT SWGR 
WATTHOURS (MAIN) YES 

BLACK A VEATCR 

INTERNATIONAL 

5'* C 
SENGINEERS 

KV1soN Of ISSUE No. BY . 

CONSULTING 

KANSAS CITY. MO. 

INPUT SIGNAL 
RANGE 

SCALE 
RANGE 

SIGNAL 
CONVERTER 

TAG NO. 
REMARKS 

PURCHASE 
SPEC 

NUMBER 

LATER 

LATER 

LATER 

K-2A 

K-2A 

K-2A 

LATER 

LATER 

LATER 

LATER 

K-2A 

K-2A 

K-2A 

K-2A 

PW-15HA LRWM Liaow FIDiPEJECT 

AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 

GOVERNMENT OF REPUBLIC OF INDONESIA 
NEMARANG STEAM POWER PLANT100 (2X50) MW UNITS 1 & 2 

INSTRUMENT L I ST 

6 104 

3NEET 
1EM-4 

ELECTRIZ METERS 



- -- - -

___ 

___ 

- . -r248 

INPUT SIGNAL
 
TEN 
 MANUFACTURER
DESCRIPTION RANGE
TYPE SIGNAL
CONVERTER 
 REMARKS
PLATE MODEL SPEC
SCALE 
 TAG NO. 
 SPEC
 

2CP- RANGE 
 NUXIIER 

7NOT 
 USED
 

72 
 NOT USED
 

73 CONDENSATE PUMP 2A YES 
 LATER 

K-2A
 

74 CONDENSATE PUMP 2B 
 'YES--
 LATER 
 .
 
K-2A
 

7WA._S (MAIN
754160 VOLT SWGR YES LATR -K-2A
 

4160 VOLT SWGR
 

76 WATTS (RES) YES _LATER 

4160 VOLT SWGR,

77 WATTHOURS (MAIN) YES LATER 

- a

_ _ _ _ _BLACK & VIEATCP PKRUSMrNAAN UilM---------
- LCKAVETK N ---AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERITERNATIONAL 

____ GOVERNMENT OF REPUBLIC OF INDONESIASEMARANG 6104
____________________/ CONSULTING STEAM POWERI,,,ENGINEERSUNT1 100 (2X50) MW PLANT 

UNITS I&22 3HEETET 
EVISION 

AM INSTRUMENT LISTOR ISSUE KANSAS CITY. MO. 2EM-4" " 
 --,--no-- E METERS
ELECTR IC METERS
 



PERUSAHAAN UMUM LISTRIK NEGARA
 

SEMARANG STEAM POWER PLANT
 

SPECIFICATIONS AND DOCUMENTS
 
FOR
 

HEAT EXCHANGERS
 

SPECIFICATION 6104 
- M-12B
 

ADDENDUM 1
 
November 14, 1973
 

Each bidder shall note these revisions to the specifications and documents
and incorporate these revisions in his proposal. 
 Each bidder shall attach
a signed acknowledged copy of this entire addendum in the front of the
specifications and documents submitted with his proposal.
 

This addendum consists of nine pages and revised Pages C-l, C-2, C-3,

D-18, and D-21.
 

1. Page A-l. In the third line of the fifth paragraph, change the last

word from "disqualification" to "rejection". 

2. Page A-l. 
 Add the words "and documentc" following the word "specifi
cations" in the first line of the last paragraph.
 

3. 
 Page A-2. Delete the first paragraph and insert in its place the
 
following revised paragraph:
 

"Copies of the specifications and documents obtained in the

United States require a deposit of $5.00; those obtained

in Indonesia require a deposit of Rp 2,000. 
 Deposits will
 
not be refunded."
 

4. Page A-2. 
 Add the words "and documents" following the word "specifi
cations" in the second paragraph.
 

Add the words "and documents" following the word "specifications"
in the second sentence of the fourth paragraph.
 

5. Page A-2. 
In the second line of the fifth paragraph, delete the word
"within" and substitute the phrase "for a period of".
 

(PLN - 6104 
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6. 	 Page A-2. 
 Revise the first sentence of the last paragraph to read:
 

"The Perusahaan Umum Listrik Negara reserves 
the right to accept the
proposal which, in its judgment, is the lowest responsive proposal
submitted by a qualified bidder."
 

7. 	 PajB-3, Article B.4.l 
 Revise the second paragraph to read as
 
follows:
 

"The 	bidder shall not alter any part of these specifications

and documents in any way."
 

B-4, 	Article B.4.3.
8. 	 P Change the spelling of the name of the
Owner'sDirector of Construction to read:
 

"Ir. 	Bagoes Moedijantoro"
 

9. 	 PageB-5, Article B.4.4. 
 Delete the second paragraph and insert
 
the following:
 

"Unless otherwise specified, proposals shall be for the
complete scope of the work specified in these specifications
and documents. 
Proposals for individual components of the
work will be considered only to the extent such partial
scope of supply is specifically stipulated in the INVITATION
TO BIDDERS and the PROPOSAL sections included as 
a part of
these specifications and documents."
 

10. 
Page 	B-5, Article B.4.5. 
 In the last line of this article, change
the phrase "within 150 days" readto "for 	a period of 100 days". 
11. 	 Page B-5, Article B.6. In the third paragraph, sixth line, change


-ys""150 read-"100 days". 

Page 	B-7, Article B.13.
12. 	 Revise the first sentence in the first

paragraph 
to read:
 

"The 	Owner reserves 
the right to accept the proposal which,
in its judgment, is the lowest responsive proposal sub
mitted by a qualified bidder."
 

13. 
 Page 	B-8, Article B.15. 
Delete this article in its entirety and insert

the fColowing: 

"B.15 EVALUATION. 
Proposals will be evaluated on the basis
of the fas lump 	sum price bid for each of the two categories
of equipment and materials independently as specified.
 

(PLN - 6104 
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The delivery date stipulated in Article 1A.6 must be met
 
by the successful bidder and must be acknowledged in the
 
proposal submitted."
 

14. Pae C-i. 
 Delete entire page and replace with revised Page C-i nttached
 
to this addendum.
 

15. PageC-2. 
Delete entire page and replace with revised Page C-2 attached
 
to this addendum.
 

16. P_.e C-3. 
 Delete entire page and replace with revised Page C-3 attached
 
to this addendum.
 

17. Pae D-5, Article D.4. 
Add the following paragraph at the end of the
 
article:
 

"The bidder shall submit a list of recommended spare parts

needed for a three year period of operation and estimated
 
total FAS cost, plus estimated freight charges. The success
ful bidder only will be required to submit a complete listing

with individual prices."
 

18. Pages D-18 and D-21. 
Delete these pages in their entirety and replace

with revised Pages D-18 and D-21 attached to this addendum.
 

19. 
 Page.GC-3, Article GC.2. Delete Subarticle 15 at top of page in its
 
entirety.
 

20. Page GC-4, Article GC.7. 
 Delete entire article and replace with the
 
following revised article:
 

"GC.7 ASSIGNMENT AND SUBCONTRACTING. The Contractor shall not
 
assign or subcontract the work, or any part thereof, without
 
the previous written consent of the Owner, Engineer, and AID,
 
nor shall he assign, by power of attorney or otherwise, any

of the money payable under this Contract unless written
 
consent of the Owner has been obtained. No right under this
 
Contract, nor claim for any money due 
or to become due here
under shall be asserted against the Owner, or persons acting

for the Owner, by reason of any so-called assignment of this
 
Contract or any part thereof, unless such assignment has been
 
authorized by the written consent of the Owner and AID. 

case the Contractor is permitted to assign moneys due 

In
 
or to
 

become due under this Contract, the instrument of assignment

shall contain a clause subordinating the claim of the assignee

to all prior liens for services rendered or materials supplied
 
for the performance of the work.
 

(PLN - 6104 )
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Should any subcontractor fail 
to perform in a satisfactory
 
manner the work undertaken by him, his subcontract shall be
immediately terminated by the Contractor upon notice from the

Owner. 
 The Contractor shall be as fully responsible and
 
accountable to the Owner for the 
acts and omissions of his
subcontractors, and of persons either directly or indirectly

employed by them, as he is for the acts 
and omissions of
 persons directly employed by him. 
Nothing contained in this

Contract shall create any contractual relation between any

subcontractor and the Owner."
 

21. Page CC-5, Article GC.8. 
Delete this article in its entirety and
 
substitute the following:
 

"GC.8 
ORAL AND WRITTEN STATEMENTS. It is understood and agreed

that the written terms and provisions of this Contract shall
supersede all oral and written statements made by either party

to this Contract prior to entering iito contract. Written
 
statements made by either party prior to entering into contract
and oral statements shall not be effective or be construed as

being a part of this Contract."
 

22. Page GC-6, Article GC.li. 
 Delete the first paragraph at the top

of this page.
 

23. Page GC-6, Article GC.12. 
 In the third paragraph, second line, delete

the word "perfor" and substitute the word "perform".
 

24. Page GC-6, Article GC.13. 
Revise the sixth and seventh lines of this
 
article to read:
 

"Contractor or any of his property; 
or if at any time th..
 
work under this Contract"
 

25. Page GC-7, Article GC.16. 
Delete this article in its entirety and
 
substitute the following revised article:
 

"GC.16 FORCE MAJEURE. 
The term force majeure, as used in

these contract documents shall mean any cause beyond the
 
control of the Contractor, and which the Contractor could
 
not foresee and/or reasonably provide against and which
 
prevents the Contractor from wholly or partly performing
 
any duties under the contract.
 

(PLN - 6104 ) 
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Force majeure chall include, but is nrt limited to, any
 
of the following:
 

a. 	 War, revolution, insurrection or hostilities
 
(whether declared or not)
 

b. 	 Riot, civil commotion or civil uprising (other
 
than among the Contractor's employees)
 

c. 	 Earthquake, flood, tempest, hurricane, lightning
 
or other natural disaster
 

d. 	 Any fire of major proportions, or explosion
 

e. 	 Epidemic
 

f. 	 Strike, lockout or ither industrial
 
disturbance
 

If there occurs an event constituting force majeure, the
 
Contractor shall give written notice of the 
occurrence to the
 
Owner within 15 days of the occurrence or as soon thereafter
 
as is practicable, including a statement describing the
 
effect of such occurrencc upon the performance of this
 
agreement.
 

In the event of a force majeure, the Contractor unless other
wise 	directed by the Owner in writing shall continue to under
take 	and perform the duties included in this Contract as far
 
as is reasonably practicable. If pr,vented from so performing

by such cause, the performance may be suspended during the
 
continuance of such inability but for no longer period and
 
such 	inability shall be removed if practicable with all
 
reasonable dispatch.
 

In the event of a force majeure resulting in a suspension
 
of work this Contract shall be extended by a period equal
 
to that for which the Contractor was prevented from performing.
 

If such event lasts for more than 45 days after notice has
 
been given to the Owner in writing, either party to this
 
Contract may terminate this Contract and the Contractor shall
 
thereupon be entitled to any sums which would be payable
 
pursuant to the termination provision of this Contract."
 

(PLN - 6104 ) 
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26. Pg GC-8, Article GC.17. 
 In the sixth line of this article, delete the
 
phrase "interest on investment".
 

27. fRe GC-9, Article GC.19.1. 
In the third line of the second paragraph,

delete the word "either".
 

In the fourth line of the second paragraph, delete the words "an action
 
in court".
 

In the second and third paragraphs, wherever the phrase "Owner or
Engineer" appears, change the phrase to "Owner and Engineer". (5 places)
 

28. Page GC-12, Article GC.23. 
Delete the last sentence of the first
 
paragraph.
 

29. Page GC-13, Article GC.25. 
Add the following sentence to the first
 
paragraph:.
 

"Labor costs involved in carrying out 
such work shall be
 
borne by the Contractor."
 

30. 
 Page GC-22, Article GC.32.3. In the first paragraph, delete the phrase
"except as provided for under the AID Capital Projects Guidelines M.O.
 
1442.2 and M.O. 1442.3".
 

Delete the third paragraph in this article.
 

31. Page GC-24, Article GC.33. 
Revise the first sentence in this art.cle
 
to read:
 

"Unless otherwise specified the Contractor shall begin the work
under this Contract within 10 days after receipt of a notice
 
to proceed from the Owner to be followed by the establishment

of an irrevocable Letter of Credit in a mutually acceptable

USA bank for the USA Dollar value of this Contract."
 

32. Page GC-30, Article GC.44. 
 In the next to last paragraph on this page,
insert the words "Contractor and the" between the words "The expatriate"

in the first line.
 

in the ninth line of the next to last paragraph on this page, insert
the words "Contractor and its" between the words "The expatriate".
 

33. 
 Prage GC-31, Article GC.49.1. Revise "South Yemen" to read "Yemen
 
(Adan).--

(PLN - 6104 )
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34. P.age A-3, Article lA.6. Change the second line of the first paragraph
to read:
 

"of the equipment and materials to assure delivery at the end
of ships tackle at the Port of Semarang,"
 

35. Page 1B-5, Article 1B.15. 
 Revise the last line of this article to read
as follows: 

-

"paragraphs and at a range of ambient temperatures up to 50 C."
 
36. 
 Pag IB-8, Article 1B.25. 
 Delete the second paragraph on this page and
insert the o 
 wing revised paragraph:
 

"Unless otherwise specified, all pressure and temperature
instruments shall have metric scales. 
 Scales shall be in
kilograms per square centimeter for pressure instruments
and in degrees centigrade for temperature instruments."
 
37. Page lDl-3, Article lDl.5.8. 
 Change the last sentence to read:
 

"The ground lug size shall be in accordance with the

following tabulation:
 

Full Load 
 Minimum Ground
Motor Amperes 
 Lug Range - AWG
 

0 thru 21 
 12 thru 10
22 thru 40 
 10 thru 8
dI thru 65 
 8 thru 6
66 thru 156 
 6 thru 4
157 thru 240 
 4 thru 2
241 thru 400 
 2 thru 1/0

38. Page 2A-10. Under DESIGN REQUIREMENTS, change the tube side design
pressure from "1800" psi to read "2400" psi and changetest pressure from "2700" psi to read "3600" psi. 

the tube side 

39. Page 2A-11. Under DESIGN REQUIREMENTS, change the tube side design
pressure from "1800' psi to read "2400" psi and change the tube side
test pressure from "2700" psi to read "3600" psi.
 
40. Page 2D-4, Article 2D.8.1. 
After the second item in the design pressure listing, add the following:
 

"Brine heater shell side 
 135 psi"
 

(PLN - 6104 
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41. 	Page 2D-5, Article 2D.8.2. 


the page to read:
 

"Deaerator
 

If tray type 


If packed type 


Change the second item from the top of
 

Type 304 stainless steel
 

Polypropylene or
 
acceptable equal" 

42. 	 Page 2D-6, Article 2D.9. 
 Change the last line of the last paragraph
 
to read:
 

'"evaporator 
 shell, but will be required for all tube bundles."
 

43. 	Page 2D-6, Article 2D.12. 
 In the last line of the second paragraph,

change the word "alloy" to read "material".
 

44. 	 Page 2D-7, Article 2D.13.2. In the last line of this article, change
the word "butt" to read "socket". 

45. 	ZAge 2D-8, Article 2D.14. Change the first sentence of the first
 
paragraph to read:
 

"All interior carbon steel surfaces, including baffles and
 
supports shall be blast cleaned using steel grit."
 

46. 	 Page 2E1-2, Article 2E1.2. Delete the first indented item at the top

of the page wh.ch reads "Inlet feedwater.......
 

Change the second line of the first paragraph after the listing
 
to read "Subsection 2E4" instead of "Subsection 2G4".
 

In the second line of the next to the last paragraph, change the
 
words "battery and 240 volt" to read "battery or 240 volt".
 

47. 	 Pages 2E2-3 and 2E2-4, Article 2E2.8. Delete both paragraphs under
 
this article and substitute the following:
 

"All interior carbor steel surfaces, including the baffles
 
and supports shall be blast cleaned using steel grit. 
The
 
blast cleaning shall be done prior to any interior drilling
 
or fabrication. The protective coating shall be continually
 
touched up during fabrication to provide the required pro
tection. The protective coating shall be a water soluble rust
 
preventive material that is acceptable to the Engineer.
 

(PLN - 6104 )
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After fabrication is completed and before shipment, the
interior shall be cleaned and thoroughly dried, after which
all connections and openings shall be adequately covered
and sealed to prevent the entrance of dirt or moisture
during ocean shipment and prior to erection."
 

BLACK & VEATCH INTERNATIONAL
 
Consulting Engineers
 

ACKNOWLEDGMENT
 
The undersigned bidder hereby certifies that the revisions set forth in
 
this addendum have been incorporated in his bid and are a part of the
specifications and documents.
 

Signed
 

Date
 

(PLN - 6104 
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PROPOSAL
 

To: 	 Ir. Bagoes Moedijantoro, Director of Construction
 
PERUSAHAAN UMUM LISTRIK NEGARA
 
Jalan Sunan Ngampel 1
 
Kebajoran Baru, Jakarta, Indonesia
 

PROPOSAL FOR HEAT EXCHANGERS
 

Gentlemen:
 

The undersigned bidder having read and examined the specifications and
associated contract documents for the above designated equipment which
will be incorporated in the new Semarang Steam Power Plant does hereby
propose to furnish the equipment and provide the services set forth in
 
this Proposal.
 

All prices stated herein are firm and shall not be subject to escalation
provided this Proposal is accepted within 100 days after the date of

opening of the proposals.
 

The prices stated in USA Dollars incltide all USA taxes which might lawfully be assessed against the undersigned. All Indonesian taxes which
might lawfully be assessed against the undersigned shall be for the account of the Owner in accordance with the provisions of Article GC.22.2
 
of the GENERAL CONDITIONS.
 

LUMP 	SUM PRICES
 

The undersigned bidder hereby proposes to furnish the feedwater heaters,
deaerating heaters, and auxiliary cooling water heaters; and/or the flash
evaporator, desalination plant, and package steam generator in accordance
with the specifications and associated contract documents as defined in
Article GC.l of the GENERAL CONDITIONS for the following firm lump sum
 
prices.
 

C.1 	EQUIPMENT AND MATERIALS
 

Item 1. 	Lump sum price for furnishing eight feedwater heaters,
 
two deaerating heaters, and four auxiliary cooling water

heat exchangers fas USA port of shipment complete as
 
specified:
 

Dollars ($ USA)
(Price in 	 Words) 

(PLN - 6104 ) 
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item_2. 
 Lump sum price for furnishing one flash evaporator, one
desalination plant, and one package steam generator fas
USA port of shipment complete as specified:
 

Dollars ($ 
 USA)
 
(Price in Words)
 

C.2 FREIGHT
 

Item 1. 
Estimated lump sum price of ocean freight including port
charges for handling, loading, and unloading onto barge;
insurance; and port surcharge for shipping all equipment
and materials furnished under C.1, Item 1 above from
USA port to Port of Remarang, Indonesia:
 

Dollars ($ 
 USA)
(Price in Words)

Item 2. 
 Estimated lump sum price of ocean freight including port
charges for handling, loading, and unloading onto barge;
insurance; and port surcharge for shipping all equipment
and materials furnished under C.1, Item 2, above from
USA port to Port of Semarang, Indonesia:
 

Dollars ($ 
 USA)
 
(Price in Words)
 

C.3 MANUFACTURER'S FIELD SERVICES
 

If required by the Owner, manufacturer's technical field
services specified in Section 1A will be furnished at
the following rates.
 

C.3.1 Representative's Daily Service Rate
 

Service rate for each technical field representative exclusive
of living costs, expenses and transportation, and on the basis
of six 8-hour days per week on the site:
 

Dollars ($ USA)
(Price in Words)
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C.3.2 Overtim Rate
 

Service representative's time in excess of 48 hours per

week will 
be provided at the following hourly rate:
 

Dollars ($ USA)
(Price in Words)
 

C.3.3 Expenses
 

Living costs and other expenses incurred in Indonesia will
 
be invoiced at cost but will not exceed the following per diem:
 

Rupiahs (Rp 
 IND)
 
(Price in Words)
 

C.3.4 Transportation
 

Estimated cost per round trip from the bidder's office to
Semarang, Central Java, Indonesia and return, including
living costs and other expenses incidental to travel, but
excluding per diem salary cost:
 

Dollars ($ 
 USA)
(Price in Words)
 

and
 

Rupiahs (Rp IND)

(Price in Words)
 

The rupiahs to dollar conversion rate is 415 Rupiahs per USA Dollar.
 
The undersigned hereby declares that only the persons or firms interested
in the Proposal as principal or principals are named herein, and that no
other persons or 
firms than herein mentioned have any interest in this Proposal or in the contract to be entered into; that this Proposal is made
without connection with any other person, company, or parties likewise
submitting a proposal; and that it is in all respects for and in good
faith, without collusion or fraud.
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Section 2D - FLASH EVAPORATOR 
(Bidder's Name) 

Manufacturer and model number 

Brine Heater Vapor Condenser 
Effective tube surface, sq ft 

Ineffective tube sv-face, sq ft 

Total tube surface, sq ft 

Tubes 

Material 

Gage 

Active length, ft 

Number of tube passes 

Number of tubes 

Design heat transfer coefficient 
Btu/hr/sq ft/F 

Shell 

Material, ASTM number 

Thickness, in. 

Degasifier material 

Mist eliminator material, 
ASTM number 

Brine pump requirements (pump fur
nished under separate specifications)-. 

Flow, gpm "4 

TDH, excluding friction inOwner's brine piping, ft 
"4. 
E-1 

Available NPSH above Owner'ssupporting steel, ft 

(PLN - 6104 
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* (Bidder's Name)
 

* Brine Vapor Brine

' Heater Condenser Heater 
* Tubes Tubes Shell 

Model number 

Field assembly 

Describe the amount of field
 
assembly welding, bolting,
 
accessory installation,
 
piping, wiring and other
 
field work to be done
 

.1-" 
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INVITATION TO BIDDERS 

CONTROL AND INSTRMW EQUIPMENT 
POR
 

SEMARANG STEAM POWER PLANT 
PERUSAHAAN UMUM LISTRIK NEGARA 

Sealed proposals will be received by Perusahaan Umum Listrik Negara (an 
agency of the Ministry of Public Works and Power of the Government of the
Republic of Indonesia), 
at the office of the Director of Construction,

Perusahaan Umum Listrik Negara, Jalan Sunan Ngampel 1, Ktbajoran Baru,


X Jakarta, Indonesia until 11:00 a.m. Western Indonesia Tife on Dm ebrv*xx9"
 
and then publicly opened for furniahing: 	 January 5, 1974 

CONTROL AND INSTRUMENT EQUIPMENT
 

to be incorporated in the new 100 MW (2-50 MW units) Smarang Steam Power
 
Plant, located in the port area of the City of Semarang, Java, Indonesia.
 

United States funds for the project will be furnished under United States
 
Agency for International Development (AID) Loan 497-H-024.
 

It will be a condition of the proposal that all proposed equipment and

materials shall have their source and origin in countries designated as
 
eligible in United States AID Geographic Code 941.
 

Proposals will be considered only from qualified manufacturers, or
 
authorized representatives of qualified manufacturers, who regularly

manufacture equipment and materials of the type specified and who have

built three or more units with similar design requirements, each with 
not 	less than three years of successful operating experience.
 

Bidders must submit data with their proposals to establish their qualifi
cations for performing the work. Proposals not accompanied by this data
 

xxmay be classified as nonresponsive and subject to diua1V9 x= rejection. 

XXxProspective bidders examinemay and obtain copies of the specifications and documents 
at the following offices: 

1. 	Black & Veatch International
 
Jalan Sunan Ngampel 1
 
Kebajoran Baru
 
Jakarta, Indonesia
 

X Revised in accordance with Addendum 3.
 
XX 	Revised in accordance with Item I of Addendum 1. 

XXX Revised in accordance with Item 2 of Addendum 1.
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2. 	Black & Veatch International
 
1500 Meadow Lake Parkway
 
Kansas City, Missouri 64114 USA
 

All 	proposals must be made on the printed forms inc1pded in the specification.
 
XXand documents.
 

Seven duplicate copies of each proposal will be required, each copy beir%;

bound with a copy of the specifications 4nd documents.
 

Each bidder will be required to furnish a bid bond in the amount of not
 
less than 10 per cent of the total value of tke bid. The bid bond shall
 
be as Stipulated in the Instructions te Bidders included with the speci

xxfications/ and documents.
 

All proposals shall be firm and cannot be altored, withdrawn, or resubmitted
 
XXXwithin 100 days after the date set for opening of bids. 
All proposals shall
 

be on a lump sum basis, and for all work specified. Bids on individual
 
portions of the work will not be considered,
 

xxxXThe Perusahaan Umum Listrik Negara reserves the ieight 
to accept the proposal

which, in its judgment, is the lowest responsive proposal by a qualified

bidder; to reject any and all proposals; and o waive minor irregularities

in any proposal that is submitted. Any award, waiver of irregularities, or
 
rejection of proposals shall be subject to AID approval. Proposals received
 
after the specified time of closing will be returned unopened.
 

MINISTRY OF PUBLIC WORKS AND POWER
 
represented by
 

PERUSAHAAN UMUM LISTRIK NEGARA
 
Ir. 	Daoes Moedijautoro,
 

Director of Cobhtruction
 

X Refer to Item 3 of Addendum 1.
 

XX 	Revised in accordance with Item 4 of Adcendum 1.
 

XXX Refer to Item 5 of Addendum 1.
 

XXXX Refer to Item 6 of Addendum 1.
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INSTRUCTIONS TO BIDDERS
 

B.1 GENERAL. 
Proposals are requested by the Perusahaan Umuu Listrik Negara,
 
an agency of the Ministry of Public Works and Power of the Government of the

Republic of Indonesia, hereinafter referred to as the 
"Owner" for equipment,

materials, and related work set forth in. the attached specifications. All
 
proposals shall be prepared and submitted in accordance with these instruc
tions.
 

3.2 GENERAL PROJECT DESCRIPTION. The specified equipment and materials
 
will be incorporated in the Owner's new Semarang Steam Power Plant. 
The
 
plant will be located in the port area of the city of Semarang, Central
 
Java, Indonesia. Initial plant construction will consist of two 50 MW
 
oil fired steam electric generating units.
 

The 
dollar portion of the project will be financed by the United States Agency

for International Development (AID) under Loan 497-H-024. 
 The rupiah portion

of the project will be financed by the Government of Indonesia.
 

B.3 BIDDER QUALIFICATIONS. 
 In order for his proposal to be considered,
 
the bidder must submit written evidence, satisfactory to the Owner, of his
 
qualifications to satisfactorily perform the specified work. 
Qualification
 
data shall be submitted with the proposal in a separate envelope clearly
 
marked as follows:
 

QUALIFYING DATA
 

For
 

(Title of Work Proposed)
 

By
 

(Bidder's Name)
 

For
 

PERUSAHAAN UMUM LISTRIK NEGARA BID OPENING
 
FOR SEMARANG STEAM POWER PLANT
 

(Date of Bid Opening)
 

The envelope of qualifying data shall be placed inaide the envelope contain
ing the proposal.
 

'he bidder snall certify his qualifications by submitting evidence that he:
 

Is a qualified manufacturer, or authorized representative of
 
a qualified manufacturer, who regularly manufactures equipment
 
and materials of the type specified
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Sno ant-cipate change in ownership or major policy4Lring t':.- ?eriod of the proposed work. If sucharcicipazed change isthe scope and effect thereof shall be defined. 

has adequate plant and manufacturing capacity availableto do che work properly and expeditiously within the timeperiod specified
 

Has, or can arrange for, adequate field service organizationto provide technical services in Indonesiaadvisors or such as erectionservicemen if such services are required by thespecifications and associated documents 

Has adequate financial status to meet the financial obligations incident to the "ork
 

Has no claims pending against him regarding the quality
of performance of his work
 

Is 
a well established manufacturer having adequate technical
knowledge and practical experience
 

Has designed and manufactured three or more units having
similar design requirements, each of which has been in successful commercial operation for a period of not less than
three years. 
 The evidence shall consist of a selected listing
of the units, indicating for each unit the owner's name, location, date of initial operation, and rating. 
The listing shall
be specially prepared for this particular bidding and shall list
only those units falling under the above requirements.
 

Has designed and manufactured equipment of the type proposed
during the preceding two years
 

The bidder is advised that the above stated requirements are a minimum and
that the Owner reserves the right to request the submittal of additional

information.
 

The Owner reserves 
the right to 
reject the proposal of any bidder if, 
in
the opinion of the Owner, the qualification data is 
incomplete or the
bidder is not qualified to satisfactorily perform the work.
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B.4 PROPOSALS. 
 Seven copies of each proposal shall be prepared and submitted, each copy containing a complete bound copy of these contract documents. 
 Proposals which are not prepared and submitted in accordance with
 
these instructions may be rejected.
 

B.4.1 Preparation. 
Each proposal shall be carefully prepared using the
proposal and data forms bound herewith. 
Entries on the proposal and data
forms shall be typed, using dark black ribbon, or legibly written in black
ink. 
 All prices shall be stated in words and figures except where the
forms provide for figures only. All proposals shall be in English.
 

X The bidder shall not alter any part of these specifications in any way.
 

The bidder shall staple or otherwise bind, with each bound copy of contract
documents submitted, a signed copy of each addendum issued for these specifications during the bidding period. 
The bidder shall assemble all drawings,
catalog data, and other supplementary information necessary to thoroughly
describe materials and equipment covered by the proposal, and shall attach
such supplemental information to the bound copy of these specifications

submitted with the proposal. No such descriptive data will in any-way be
construed to be a part of or to modify in any way the bidder's proposal.
 

B.4.2 Signatures. 
 Each bidder shall sign the proposal with his usual
signature aid shall 
give his full business address. The names of all
 persons signing should also be typed or printed below the signature.
 

Bids by partnerships shall be signed with the partnership name followed

by the signature and designation of one of the partners or other authorized
representative. 
A complete list of the partners shall be included with the
 
proposal.
 

Bids by a corporation shall be signed in the official corporate name of the
corporation, followed by the signature and designation of the president,
secretary, or other person authorized to bind the corporation.
 

A bid by a person who affixes to his signature the word "president", "secretary", "agent", or other designation, without disclosing his principal,
will be rejected. Satisfactory evidence of the authority of the officer
signing in behalf of the corporation shall be furnished. 
Bidding corporations shall designate the state in which they are incorporated and the
 
address of their principal office.
 

The bidder's name stated on the proposal shall be the 
exact legal name of
 
the firm.
 

X Refer to Item 7 of Addendum 1. 
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B.4.3 StM&a. Proposa s shall be sdmuitted la sealedon the otsde with envelopes endorsedthe bidder's nm and address ad marked an the outs/d 
as follmo : 

PROPOSAL POR 
 (Nam of eeSuI.--)
SKDUmLg STEMN P(NiIR PLANT 
TO BE OPENED 11:00 A.M. WOTMU lNDOWUILA 
TIME 'N JAKARTA, tNDOSISIA on 

197. 
(Date of Opening) 

The proposal along with supplementary information and qualification data shallbe transmitted to the folloving: 

The original and four copies to:
 

Perusahaan Umum Listrik Negara
 
Jalan Suman Ngampel 1
 
Kebajoran Baru
 
Jakarta, Indonesia
 

x Attention: 
 Ir. Bayoes Moedijantordo
 
Director of Construction
 

Two copies to:
 

Black & Veatch International
 
1500 Meadow Lake Parkway

Kansas City, Missouri USA 64114
 

Attention: 
 Mr. L. J. Svoboda
 

Proposals may be submitted either by authorized local representatives or
directly by qualified manufacturers. 
A single proprietary interest shall
not submit multiple proposals for the same work even though the individual
proposals are submitted under different names. 
The Owner reserves the

right to 
reject proposals so submitted.
 

Proposals will be received up to 
the date and time specified in the
INVITATION TO BIDDERS. 
 Proposals received after that time will be returned
to the sender unopened. It is the responsibility of the bidder to assure
that his proposal is received by Perusahaan Unum Liatrik Negara at their
office prior to 
the time set for opening. 
Bidders shall send a cablegram
to 
the Owner at the time their proposal is dispatched indicating that the
proposal has been dispatched. 
 The cablegram should be addressed to Ir. BagoesMoedijantoro, Director of Construction, PLNPST, Jakarta, Indonesia.
 

X Revised in accordance with Item 8 of Addendum 1.
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B.4.4 Firm and Complete Proposals. All prices stated in the Proposal
 
of the successful bidder shall be firm throughout the duration of the
 
contract without escalation.
 
. . .. . . ' . . .......... ". .... . .. . .. 	 . ... .. ... . . . .
 

X .. 	 *..*V.. 

..... ": . . .. '"• 	 V'. X.. . ..... :.. 

+..... .. . ... ... W M..E......_ E.	 .. 

B.4.5 Withdrawal. Proposals may be withdrawn, %altered, and resubmitted
 
at any time before the time set for opening the bids. Proposals may not be 

XX withdrawn, altered, or resubmitted within ift days thereafter. 

B. 5 INFORMATION TO BE SUBMITTED WITH PROPOSAL. Each bidder shall submit 
with his proposal the name of manufacturer and the type or model of each 
principal item of equipment or material he proposes to furnish. He shall 
also submit drawings and descriptive matter indicating general dimensions, 
principle of operation, and the materials from which the parts are made. 
Any bid not having sufficient descriptive matter to describe accurately 
the equipment or materials bid upon may be rejected as irregular. The 
drawings and descriptive matter submitted by the successful bidder will 
be retained by the Owner. Any material departure from these drawings and
 
descriptive matter as submitted will not be permitted without written per
mission from the Owner.
 

Verbal statements made by the bidder at any time regarding quality, quantity
 
or arrangement of equipment will not be considered.
 

If alternate equipment or materials are indicated in these specifications,
 
the Bidder shall have the option of selecting any one of the alternates
 
so indicated.
 

B.6 PROPOSAL GUARANTEE. Each proposal shall be accompanied by a proposal
 
guarantee in an amount not less than 10 per cent of the total bid.
 

The proposal guarantee shall be made payable without condition, in USA
 
Dollars to Perusahaan Umum Listrik Negara, and the amount thereof may be
 
retained by said Perusahaan Umum Listrik Negara as liquidated damages if 
the bidder's proposal is accepted and the bidder fails to enter into con
tract in the form prescribed, with legally responsible surety, within 45
 
calendar days after the date he is awarded the contract.
 

The proposal guarantee of each unsuccessful bidder will be returned after
 
award of contract or when his proposal is rejected. The proposal guarantee
 
of the bidder to whom the contract is awarded will be returned when said
 
bidder executes the contract and files a satisfactory Performance Bond.
 
The proposal guarantee of the second lowest responsive bidder may be re

xxx 	 taned for a period not to exceed 150 days pending the execution of the 
contract and Performance Bond by the successful bidder. 
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'e 
proposal guarantee shall be in the form of a bank draft, an irrevocable
bank guarantee or an acceptable bidder's bond in the form included herein.
The surety must be approved by the Owner and AID. 
Bank drafts or guarantees
must be issued by a solvent USA bank meeting the criteria established by
the 
JSA Controller of Currency for guarantees issued by USA national banks.
Bidder's bonds must be issued by companies authorized to do business in
the bidder's state of incorporation and must meet the criteria established
by the USA Treasury Department for acceptable sureties on U.S. Government
 
bonds.
 

TAXES, PERMITS, AND LICENSES.
B.7 
The bidder's attention is directed to
the provisions set forth in the GENERAL CONDITIONS under the article TAXES,
PEM\IITS, AND LICENSES. 
 Each bidder shall be responsible for determining
the applicable taxes, permits, and licenses.
 

B.8 TIME SCHEDULE. 
The time schedule for performing the specified work
will be a basic consideration of the Contract. 
The proposal shall be based
upon submittal of drawings and engineering data in accordance with the requirements of Section 1C and performance of the work in accordance with
the schedule specified in Section 1A. 
It will be necessary that the bidder satisfy the Owner of his ability to complete the work within the stipulated time. 
 In this connection, attention is called to the provisions of
the attached GENERAL CONDITIONS relative to delays and extensions of time.
 

B.9 LOCAL CONDITIONS. 
 Each bidder is urged to thoroughly inform himself
of all conditions and factors which would affect the prosecution and com
pletion of the work.
 

It must be understood and agreed that such factors have been properly
investigated and considered in the preparation of the proposal submitted.
No claims for financial adjustment to any contract awarded for the work
under these specifications and documents will be permitted by the Owner
which are based 
on the lack of such prior information or its effect on the
 
cost of the work.
 

B.1O 
 INTERPRETATION OF SPECIFICATIONS. 
 If any prospective bidder is in
doubt as 
'o .he true meaning of any part of the proposed contract documents,
he may submit to the Engineer 
a written request for an interpretation. The
person subitting the request will be responsible for its piompt delivery.
Any interpretation of the proposed documents will be made only by addendum
mailed or 
delivered to each person receiving a set of such documents. The
Owner will not be responsible for any other explanations or interpretations

of the proposed documents.
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B.11 BONI). The Contractgr to %mq the work is awarded will be required 
to furnish a performance bond to th eimar prior to signing of the contract. 
The bond shall be equal to 30 per cent of the dollar value of the contract 
and shall be payable in USA Dollars. 

The bond shall cover the performmce of the work included in these speci
fications. The bond shall be executed on the form provided a copy of which 
is attached hereto. 
The bond shall be signed bp a surety authorized to do
 
business in the state in which the Contractor is incorporated or has his
 
principal office; acceptable as surety to the Owner and AID; 
and acceptable
 
as 
surety under the criteria established by the USA Treasury Department for
 
acceptable sureties on U.S. Government bonds.
 

B.12 INELIGIBILITY. 
 No firm included by AID on its list of suspended,
 
debarred, or 
ineligible bidders will be permitted to bid either individually
 
or in a joint venture, nor shall any firm so listed qualify for performing
 
the work as a subcontractor or otherwise.
 

No USA firm, or any firm owned more than 70 per cent by a USA firm 
shall be eligible for bidding or financii if the USA firm is not in 
compliance with Executive Order 11246, es amended, and regulations and
 
orders issued thereunder.
 

X B.13 ACCEPTANCE AND REJECTION OF PROPOSALS. The Owner reserves the right
 
to accept the proposal which, in its judgment, is the lowest responsive
 
proposal by a qualified bidder and to reject any and all proposals and to
 
waive minor irregularities in any proposal that is submitted. 
Any award,
 
waiver of irregularities, or rejection of proposals shall be subject to
 
AID approval.
 

A responsive proposal is one which accepts all of the terms and conditions 
of these specifications and documents without material modification. 
A
 
material modification is 
one which affects in any way the price, quantity,
 
quality, or delivery or installation date of equipment or materials; or the
 
price, quality, scope, delivery dr.te, or completion date of equipment and
 
materials, 
or other services to be supplied or performed; or, which limits
 
in any way any responsibilities, duties, or liabilities of the bidder or
 
any rights of the Owner or of AID, as 
any of the foregoing have been
 
specified or defined in these specifications and documents.
 

B.14 CURRENCIES. Proposal pricing shall be stated in USA Dollars and
 
Indonesian Rupiahs as shown in the Proposal. It is intended that 
the
 
Contractor be paid in the currencies expended by him. 
Costs incurred out
side Indonesia shall be shown as USA Dollars. 
Pricing shall be in Indonesian
 
Rupiahs for 
that portion of the work performed in Indonesia, except wage
 
payment to expatriate employees and other allowable dollar costs.
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PROPOSAL
 

To: 
 Ir. Bagoes Moedijantoro, Director of Construction
 
PERUSAHAAN fIhI1 LISTRIK NEGARA 
Jalan Sunan Ngampel 1
 
Kebajoran Baru, Jakarta, indonesia
 

PROPOSAL FOR CONTROL AND INSTRUMENT EQUIPMENe
 

Gentlemen:
 

The undersigned bidder having read and examined the specifications and
associated contract documents for the above designated equipment which will
be incorporated in the new Semarang Steam Power Plant does hereby propose
to furnish the equipment and provide the services set forth in this Proposal.
 
All prices stat-3 herein are firm and shall not be subject to escalation
provided this Proposal is accepted within 100 days after the date of
opening of 
the proposals.
 

The prices stated in USA Dollars include all USA taxes which might lawfully
be assessed against the undersigned. All Indonesian 
 taxes which might lawfully be assessed against the undersigned shall be for the account of the
Owner in accordance with the provisions of Article GC.22.2 of the GENERAL

CONDITIONS.
 

LUMP SUM PRICES
 
The undersigned bidder hereby proposes to furnish control and instrument
equipment complete in accordance with the specifications and associated
contract documents as 
defined In Article GC.l of the GENERAL CONDITIONS for
the following firm lump sum 
prices.
 

C.1 EQUIPMENT AND MATERIALS
 

Lump sum price for furnishing fas USA port of shipment complete
 
as specified:
 

Four Hundred ninety-five thousand nine hundred forty
 

Dollars($ -195.940.00 USA) 
(Price in Words) 
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Estimated 3ump sum price of ocean freight including port charges
for handling, loading, and unloading onto barge; insurance; and 
port surcharge for shipping all equipment and materials furnished
 
under C.1 above from USA port to Port of Semarang, Indonesia:
 

Forty-four thousand nine hundred 

Do,llars($ 44,900.00 USA)
 
(Price in Words) 

C.3 MANUFACTURER'S FIELD SERVICES 

If required by the Owner, manufacturer's technical field
 
services specified in Section 1A will be furnished at
 
the following rates.
 

C.3.1 Representative's Daily Service Rate
 

Service rate for each technical field representative exclusive 
of living costs, expenses and transportation, and on the basis
 
of six 8-hour days per week on the site:
 

One hundred ninety-five 

Dollars($ 195.00 
 USA)
 
(Price in Words) 

C.3.2 Overtime Rate 

Service representative's time in excess of 48 hours per

week will be provided at the following hour'y rate:
 

Thirty-nine 

Dollars($ 39.00 USA)
 
(Price in Words) 

C. 3.3 Expenses 

Living costs and other expenses incurred in Indonesia will
 
be invoiced at cost but will not exceed the following per diem:
 

Ten thousand four hundred 

Ru,,ahs(Rp 10,400. IND) 
(Price in Words)
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C.3.4 	 Transportntion 

bidder's office to Semarang,Istimated cost per round trip from the 
and other
 

Central Java, Indonesia and return, includJng living costs 
cost:
 

expenses incidental to travel, but excluding per diem salary 


One thousand eight hundred fifty
 

Dollars($ 1,850.00 USA)
 

(Price in Words)
 

and
 

Seven hundred sixty-seven thousand
 

Rupiahs(Rp 767,750 IND)
seven hundred fifty 

(Price in Words)
 

The rupiah to dollars conversion rate is 415 Indonesian 
Rupiahs per USA Dollar.
 

firms interested in
 
The undersigned hereby declares that only the persons 

or 


the Proposal as principal or principals are named herein, and that no other
 

firms than herein mentioned have any interest in 
this Proposal or
 

person or 

in the contract to be entered into; that this Proposal is made without con

nection with any other person, company, or parties 
likewise submitting a
 

proposal; and that it is in all respects for and in good faith, 
without
 

collusion or fraud.
 

If this Proposal is accepted, the undersigned bidder agrees to submit engi

neering data, provide services, and complete delivery 
of the equipment and
 

materials in accordance with the schedules stipulated in 
the specifications.
 

The undersigned fully understands that adherence to 
the schedules stipulated
 

is of the essence of the contract.
 

If this Proposal is accepted, the undersigned hereby 
agrees to enter into a
 

the attached forms within 45 calendar days from the date of notice
 contract on 

by the Owner of award of contract and to furnish a Performance Bond 

satisfac

tor, to the Ownqer. 

this 7th day of December , 1973. 
Dated at Wickliffe, Ohio 


Comjany
Bidder Bailey Meter 


By__
 

Sales Manager
Title 


29801 Euclid Avenue
Business Address of Bidder 


Wickiffe. Ohio 44092
 

Delaware
State of Incorporation 


Address of Principal Office 29801 Euclid Avenue
 

Wickliffe, Ohio 44092
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PRPSL DATA
 

D.1 GENERAL. 
Each bidder shall submit complete and definitive information
on his offering in sufficiet detail to permit a complete analysis of the
bid. 
 The requirements stated in the INSTRUCTIONS TO BIDDERS relative to
information submittal shall be followed.
 

The requirements for information contained in this section are basic requirements. Additional information shall be provided as requested by the
 
Engineer.
 

D.2 DRAWINGS. 
Outline drawings shall be submitted indicating the following

information:
 

Control panel layout drawings indicating proposed arrangement

of the bidders particular hardware
 

All drawings shall be in sufficient detail to permit preliminary plant

arrangement studies to be made.
 

D.3 SUPPLEMENTARY INFORMATION. 
The following supplementary information
 
shall be submitted:
 

A complete description of all proposed equipment
 

Functional one-line schematic drawings and description of all
 
proposed control systems
 

A list of process control installations comparable to the one
specified herein which the bidder has supplied to other power

generation customers
 

Information, if available, on system maintenance and service
 
contracts
 

List of recommended spare parts needed for a three year period
of operation and estimated total cost, CIF. 
The successful
bidder only will be required to submit a complete listing

with individual prices.
 

D.4 
 EQUIPMENT DATA. The information required on the following pages is
to assist the Engineer in analyzing the Proposal and in making an accurate
estimate of the work required to install and erect the equipment and mate
rials.
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The data listed herein is stated for definitlv p"llees ad for the con
venience of the Owner. 

The data listed herein shall not relieve the Casrtetor of his resposi
bility for meeting the requirments of the detailed specificetioms. 

Note: 	 Write ent i-es boldly with black ink or type emr1es usLug carbon
black ribbon. Do not use ball point pens. The cawpleted pages
will be reproduced by blue line printing. 
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.
 Baalcy IMeter Compnmy 
ConLrol S ms 

Manufacturer and model number 

Selector stations 

Controller devices 

Pneumatic control drives 

Pane] mounted selector stations 
required in addition to thosespecified in Instrument List 

' 

' 

BMJCo 

BMCo 

BfCo 

None 

- Type AJ and Al, 

- Type AD and All 

- Type AC 

Inst ruments 

Manufacturer and model number 

Multipoint recorders 

Strip chart recorders 

Flow transmitters 

Area type flow transmitters 

Level transmitters 

Level switches 

Pressure transmitters 

Differential pressure
transmitters 

Vertica] indicators 

Conductivity indicator 

O" 

N - Speedomax W and 

BMCo - Type hL 

BI4Co - Type BK, CE 

BMCo - Type JR 
Fisher - Type 2500T-2BMCo - Type BK 

Barton - Type 289 

BMCo- TypeKP 

Type"+ BMCo - TyeBK 

1314C o TypePYandPG 

None 

11 

B -

(PLN(CONTROL- 6104AND INSTRUMmN' EQUIPME.NT - K-2A) 
D-3 063073 
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Drum lovel indicator 

transmitter 

* 

Drum level controltransmitter S 

Flue gas analyzer 

Flue gas .sample system 

Thermocouples 

* 

. 

Thermowelis 

Flow nozzles and orifices 

Indicating lights 

Pressure switches 

Control switcies 

. 

. 

Push-buttons 

Toggle switches 
' 

Solenoid valves 

Annunciators 

Ammeters 

Voltmeters 
e 

Wattmeters 

Var meters 

Watthour meters 

Frequency meters 

Totalizer 

Printing demand meter 

Totalizing relay 

(PLN  6104(CONTROL AND INSTRUIENT EQUIPMENT 
063073 -

.) 

K-2A) 

Bailoy motor Company 
(ibiddur' 11n~ 

Clark-Reliance Type Eye-lye
 

BJ1Co - Type LH
 

BI.C0 - Type OC1530A
 

BMC0
 

BI4Co 

BIMCo 
BMCO
 

H
Honeywell 
 PTW 

Dwyer
 

GE Type SB-I and SB-10
 

Honeywell PT 

Honeywell TL 

ASCo 

Scam - Panastat Series 70
 

GE Typ'e AB40 

GE Type PB40
 

GE Type AB1o
 

GE Type A140
 

GETypeDS63
 

GE Type AB O
 

GE Type SST-3 

GE Type PD-57F 
TypeS-3 -GE 

D-4
 



Maximum depth behind face of 
control panel for any instrument 

. Bailey Meter Company 

Front face 18" 

Rear face ' 18" 

Panels 

Name of panel fabricator BMCo 

Length, weight, & height 
of panels 

Control Panel I 

Pneumatic Systems Rack 1 

Control Panel 2 

Pneumatic Systems Rack 2 

* 

15'2" 1' 8# H; 11,170 lbs. 

86 L; 50 H; 2,100 lbs. 

15' 2" L; 8' H; 11,170 lbs. 

8' L; 5' H; 2,100 lbs. 

Thermocouple averaging 
enclosures 

Synchonizing panel 

Flash Evaporator Panel 1. 

Flue Gas Analyzer Cabinet 1 

3' L: 1' 3"; 100 1bs. 

1' 11" LL 7' 6" H; 1,640 lbs. 
2' 6" L1 " H;1,100 lbs. 

Flue Gas Analyzer Cabinet 2 2' 6" L; 7' H; 1,100 lbs. 

Accessory Equipment 

Manufacturer and model number 

Filter regulator units Fisher 67FR 

Instrument valves Edward 2952 

Shutoff and blowdown valves Edward 2952 

(PLN - 6104 .)(CONTROL AND INSTRUMENT EQUIPMENT - K-2A) .. ,
063073 D-5
 



Bdiley Meter Company 
* (ii .. '&a. , *Jiu,.,-) 

Purge sets Fither Porter Type 10A3135N 

Terminal blocks *GE Type EB-5 

Hiic bus Bailey Meter Company 

Fuse blocks 
 U.S.D.'Co. 

Tools
 

List of tools which shall be
 
furnished with the equipment None 

Air Requirements 
S.-. 

Total air required, scfm k. Est. 60 

Power Requirements 

Total 240 volt ac power required, VA " Est. 2500
 

(PLN - 6104

(CONTROL AND INSTRIJMENT EQurP NT - K-2A) 
090473 
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Control Valves
 

Valve tap, ntnber 


Manufacturer's name 


Manufacturer's model number 


Body size, in.
 

End-to-vnd dimension, in. 


Port area, % of maximum 


Travel, % predicted at design flow 


Inner valve type 


Valve sizing coefficient
 

Maximum 

Design requirement 

Stem thrust at may. 

Operator thrust at 

press., lb 

Stem diameter, in. 

dlff 

min 

press., lb 

supply 

Guide diameter, in. 

Materials 

Trm 

Trim facing 

Body 

Stem 

a ~L..
• (b1 dd :.iIl: )-


CRV-O01 CRV-003 
 CRV-004 
. -..a.e._ -ia.er.. 

.1160R- 4667 -R)6o 

,-- . _L.2 .. . 

. 5 6). 

. 88 83 80
.M4i cro 


.Form 
-

Equal % Equal 

13.8 116 
 695 

. I.9 72 550
 

.LJatr_ Later Later 

1380 1680 1200
 

1/2 1/2 311
 

:Later 
 Later 
 Later
 

Alloy#6 Trim #1 Trim #1 

.:Alloy#6 Trim #1 Trim #1 

H.WCB Stl. WCB Stl. WCB Stl.
 

ll:A11oy#6 Trim #1 Trim #1
 

(PLN - 6104(CONTROL AND INSTRIMENT EQUIPMENT  K-24) D-7
0904 7:3 



Bailey I1eter Companv 
* 
 (biddor's Uwie)
 

CSatrol YA Ing * 
CRV-201Valve tag nber .- CV-013 CRV-014 CRV-2I 

Manufacturer's a 
. Fisher Fisher Fisher Fisher
 

Manufacturer's model number 8Hu1 667ES 667ES 667DEQ 
Body size, in. '1 11/2 1 1 
End-to-end dtmenalca, in. 
 ._Later 9.88 8.25 10 
Port area, I of matbi . Later 46 4iO 58 
Travel, I predicted at design flow 
 * Later 67 62 72 
Inner valve type • Qelcl E ckBa1 Form 
Valve sizin8 coefficient
 

Maximum 
 Later 33,L 11.4 13L.8 
Design requirement Later 8.0 

Stem thrust at max diff press., lb Later 800 4i8o 1000 
Operator thrust at min supply
 
press., lb .Later 1100 740 1710Stem diameter, in. ._Later 3/8 3/8 1/2
Guide diameter, in. •Later Later Later Later 

Materials,
 

Trim 
 Std. Trim #I Trim #1 Alloy #6Trim facing 

- Std. Trim #1 Trim #1 Alloy #6 

Body 

,
WCB Stl WCB Sti WCB Stl WCB Stl. 

ate 
jiStd. 

#1Trim #1 Trim #1 Trim 

-6104 

(CONTROL AND Nm8TRm5 squrPmrr - K-24)
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Control Valves
 

Valve tag number 


Manufactucer's name 


Manufacturer's model number 


Body size, in. 


End-to-end dimension, in. 


Port area, % of maximum 


Travel, % predicted at design flow 


Inner valve type 


Valve sizing coefficient
 

Maximum 

Design requirement 


Stem thrust at diffmax press., lb 

Operator thrust at min supply 
press., lb 

Stem diameter, in. 

Guide diameter, in. 

Materials
 

Trim 


Trim facing 

Body 

Stem 


*Bailey Meter Conpany 

ValvRt03 
 -QA&
CRV-203 number QCRV-204 CRV-205 
 CRV-206
-0
 

* Fisher. Fisher Fisher Fisher 

. 667ED 667ES 6.67ES 667ES 

4 1 1/2 1 1/2 2 

15.50 9.88 9.88 11.25 

.g 75 75 ,65 

. 92 48 48Micro- 85icro
* Equal % Form ,orm Equal Z 

20.8 
•3*5 _ 55 _ 5 I3.7
 

.Later 1415 
 45 650 

1200 1100 1100 1100
 
.12 3/8 3/8 12 

Later Later Later Later 

Trim#1 
Trim #1 Trim#i 
 Trim #1
 

Trim#1 Trim #1 Trim /1 Tri,: #l 

. .WCB Stl.C5 C5 
 C5 
Trim #1 Trim #1 Trim #1 Trim //l
 

(PLN - 6104 

(CONTROL AND INSTRUMENT EQUIPMENT - K-2A) 
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.Bailey Meter Company
 

coatrel valves 
V CX-207 CRV-208 CRV-2M CRV-210 

Volvo tag nMmr " CRV-107 CtY-10 CRV-109 CaV-iio 
Hanufacturergs na -Fisher Fisher Fisher Fisher 
Manufacturer'a mod i nmber • 667ES 667Fs 6CTFS 67ES 
Body size, in. 2 12 112 1 1/2 4 

End-to-end dimension, in. '12.25 9.88 9.88 15.50 
Port area, I of maximum 12 51 44__ 69 

Travel, 2 predicted at design flow 70 70 65 79 

Inner valve type -Equal % Equal Equal % Equal % 

Valve sizing coefficient 

Maximum "40.3 33.4 33.4 203 

Design requirement 17.2 17.1 14.8 fIll 
Stem thrust at max d-ff press., lb 910 710 680 Later 

Operator thrust at min supply 
press., lb 1380 1100 1100 )200 

Stem diameter, in. 1/2 3/8 3/8 1/2 
Guide diameter, in. Later Later Later Later 

Materials 

Trim Trim#l Trim #1 TrimI] Trim #1 

Trim facing " Trim(1
V4 

Trim #1 Trim 1 Trim #1 

Body 0. C5 C5 C5 C5 

Stem 
.'Trim #1 Trim #1 Trim 11 Trm i#1 

(PLN - 6104
 
(CONTROL AND INSTRUMENT EQUIPMENT - K-2) 0-10 
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• Bn1)cy I*eteLr Compbm,: 

Control Valves 
* CRV-213 

CRV-212 

Valve tag nunber 
. CRV-211 

. -lII 
CRV-113 
CRV-1]2 

CRV-216 
CRV-116 

CRV-217 
CRV-1]7 

Manufacturer's name Fisr Fisher .LL~j. Ejni,.j.. 

Manufacturer's model number 667 ES 667}T 657YD 6671n-n, 

Body size, in. . 3 11 2 8 

End-to-end dimension, in. .. 13.25 J5.50 11.25 24I.00 

Port area, Z of maximum . 54 97 82 91 
Travel, % predicted at design flow . 78 75 Later 90 

Inner va]ve type . Equal Equal % Linear Cavitrol 

Valve sizing coefficient 

Maximum 1115 145 74 . 2 386 

Design requirement . 63 1112 61 355 
Stem thrust at max diff press., lb . Later Later Later Later 

Operator thrust at mina supply 
press. , lb 570 3760 Later 3760 
Stem diameter, An. . 1/2 3/ 1l 1/2 3/l 

Guide diameter, in. Later Later Later Later 

Materials 

Trim Trim #1 Trim /3 Std. Std. 

Trim facing .. Trim #1 Trim #3 Std. Std. 

Body , 5C5 WCB Stl 14CB Stl WCB Stl 
Stem Trim #11Trim 3 Std. Std. 

(PLN - 6100
 
(CONTROL AND INSTRIJ1*NT rQUIPMENT - K-2A) 
 D-l11
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Control Valves 

Valve tag number 


Manufacturer's name 

Manufacturer's model 

Body size, in. 


End-ro-end dimension, 

number 


in. 

Port area, %of maximum 

Travel, %predicted at design flow 

Inner valve type 

Valve sizing coefficient
 

Maximun 

Design requirement 

Stem thrust at max diff press., lb 

Operator thrust at min supply
 
press., lb 

Stem diameter, in. 

Guide diameter, in. 

Materials
 

Trim 

Trii facing 

Body 


Stem 

. Baile-y 
* 

. CRV-218 

. CRV-118 

. Fisher 

. 657ET 

.2 


. 12.25 

.79 

• 95 

.Cavitrol 

28 


• 22 

, Later 

• 1380 

. 1/2 

. Later 

. Std. 

- .Std. 

394 


215 

Later 

1200 

3li 

Later 

Std. 


Std. 

.Eter Comr-nny 
(bidder's Janie) 

CRV-219 

CltV-119 


l" s her 

667E T 

6 

20.00 

68 

71 


CRV-220 CRV-222
 
CRV-120 CIHV-122
 

Fisher FA.sher 

667ES 6711,s 

2 1 1/2 

i.25 9.fi8 

71 53
 

83 71
 

I Equal% Equal EquaLi 

56.2 33-11 

_0 18 

Later Later 

1117 1380 

1/2 3/8 

Later Later 

Trim #1 Trim #i 

Trim #1 Trim #1 

'. WCB Stl WCB Stl WCB Stl WCB Stl 

Std Std Trim #1 Trim #2. 

(PLN - 6104
(CONTROL AND INSTRUMENT EQUIPMENT - K-2A) D-12 
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S(A"ley , 

CRV-227
 
Control Vnlve.! . CRV-226
 

* CRV-223 CRV-224 CRV-225 CRV-127 
Valve tag number . CRV-123 CRV-124 CRV-125 CRV-126 

Manufacturer's nae . Fisher lFisher Fisher FI shcr 

Manufacturer's model number . 667EC 7611 7611 667EC 

Body size, in. . 1 11 6 1 

End-to-end dimcnsion, In. . 8.25 2.50 2.50 8.25 

Port area, % of maximum . 41 79 58 67 

Travel, % predicted at design flow • 75 55 50 82 
*I.Micro- Micro-

Inner valve type . Flute Disc Disc Flute 

Valve sizing coefficient 

Maximum . 3.13 261 768 5.63 

Design requirement . 1.5 207 )150 3.8 

Stem thrust at max diff press., lb . Later Later Later Later 

Operator thrust at min supply 
press., lb . 895 Later Later 895 

Stem diameter, in.. 3/8 Later Later 3/8 

Guide diameter, in. . Later Later Later Later 

Materials 

Trim . Trim#37 316,SS 316., 9'lim #37 

Trim facing Trim/37 316SS 3162S Trim #37 

Body 4. WCB Sti Sti Sti. WCB Stl 

Ste. Trim #37 316SS 316SS Trim #37 

(PLN - 6104
 
(CONTROL AND INSTRUMENT EQUIPMENT - K-2A) 
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* Bailey Meter Compan,' 
* (Bidder's Nae) 

Control Value 
C CRV-230 SSV-202 SSV-201 

Valve tag number CRV-130 SSV-102 SSY-101 

Manufacturer's name Pisher Fisher Pisher 

Manufecturer's model number 667E3 667EB 667ES 

Body size, in. 1 1i 1 1/2 1 

End-to-end dimension, in. ' 9.88 9.88 8.25, 

Port area, %of maximu" 54 91 " 97 

Travel, % predicted at design flow 72 90 50 
* Quick 

Inner valve type Equal % Equal % Open 

Valve sizing coefficient 

Maximum 33.4 32.8 21.4_ 

Design requirement 18.2 30 20.8 _ 

Stem thrust at max diff press., lb * Later Later Later 

Operator thrust 
press., lb 

at min supply 
1380 895 3750 

Stem diameter, in. 3/8 3/I1 3/8 

Guide diameter, in. . Later Later Later 

Materials 

Trim • Trim #1 Trim B Trim 11 

Trim facing . Trim #i Trim B Trim #1 

Body "wr .. eIin St 'ca1_1.13st] 

Stem E-"4 m..Trim 1 In Tim _'r_ _ 

(PLN - 6104 a) 

(CONTROL A14D INSTRUMENT EQUIPMENT - K-2A) D-14 
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CONTROL SYSTEMS DESCRIPTION
 

COMBUSTION CONTROLS
 

Refer to Drawing No. D560061
 

The combustion control system is a two-element, flow tie-back,

cross-limited type which utilizes a feedforward signal from
 
steam flow (first stage pressure) with correction from turbine

throttle pressure error to establish the required Btu input to

the furnace and the required air flow for good combustion.
 

The required Btu input signal, is cross.-limited by the actual

metered air flow in a low select auctioneer to insure that the
Btu demand does 
not exceed that permitted by the available air.

This signal is then compared to the actual Btu input, which

is derived from the total net oil flow. 
The resulting error
 
signal is acted by a two mode controller to establish the position

demand of the 
fuel oil return values.
 

The air flow demand signal will be the output of a high select 
comparison of the master load signal, 
the total net oil flow, and
 
a preset minimum air flow demand. 
 The air flow demand will be
compared to 
the actual metered air flow and the resulting error
 
signal used in a two-mode controller to modulate the forced draft
 
fan inlet vane and forced driaft fan discharge damper control
 
drives.
 

STEAM TEMPERATURE CONTROL
 

Refer to Drawing No. C560063
 

The steam temperature control system is designed to 
utilize the
 
correcting ability of spray injection to 
maintian the steam
temperature 
at set point. A two-mode controller acting on the main
 
steam temperature error will develop 
 the desuperheater outlet
 
temperature set point necessary to make main steam temperature

equal to its set point. 
 Since the value of this set point will
 
vary with load, an anticipation signal that is a function of the
total air flow is summed with the desuperheater outlet temperature

set 
point developed by the two-mode controller. To prevcnt

unwanted spray action from taking place due to the anticipation

signal at 
low loads and prior to making desired main steam
 
temperature, a sliding limiter is used to null out the anticipation

signal until the two--mode controller acting on main steam
 
temperature 
error begins to respond.
 

The desuperheater outlet temperature set point is compared with
 
the measured temperature to produce an 
error. A two-mode

controller will provide the necessary spray flow to maintain the
desuperheater inlet temperature at 
set point. Rapid and accurate
 
control of spray injection is obtained by using the desuperheater

outlet temperature as a feedback because of the short response

time of this temperature to 
changes in spray injection.
 

SYSTEMS DESCRIPTION
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CONTROL SYSTEMS DESCRI.'ION (CONTD)
 

FEEDWATER CONTROL
 

Refer to Drawing No. C560062
 

The feedwater control system is of the three-element type

utilizing measurements of steam flow (first stage pressure),

total feedwater flow, and drum level to Position the feedwater
 
regulating valves.
 

Steam flow is an inferrential !purement using first stage
 
pressure as an index of boiler 10 
 , Fpedwater flow and
 
desuperheater spray water flow are 
totalized and the result
 
becomes total feedwater fLow.
 

Drum level (mechanically pressuive compensated) is 
compared to its
 
operated adjustable set point. The resultant errol2 signal is used
 
to bias the steam flow, the combinatioll of Whieh becomes the
 
demand for feedwater flow. This demand is 
compared to the total
 
feedwater flow, A two-mode controller acts on the resultant
 
error 
signal to poition the feedwater regulating valves and
 
rmaintains drum level at Its pt point.
 

CONDENSATE CONTROL
 

Refer to Drawing No. C560062
 

This control system is a three-element type 41.lizing masurements
 
cf feedwater flow, condensate flQw, a deVAetor level to control

condensate flow and deaerator level. 
 DeOAatlollevel is measured
 
and compared to its set point. The resultant error signal is used
 
to correct the total feeduater flow signal in order to arrive at the
demand for condensate flow. This demand is compared to the actual
 
measured flow. The resultant error signal is acted upon by a
 
two-mode controller to position the condensate control valve.
 

AIR PREHEAT TEMPERATURE CONTROL
 

Refer to Drawing No. C560063
 

This control system is design"d to InaIltaLn the average cold end
 
temperature of the air heater by modulating th3 air preheat water
 
control valve. Measurements of air heater air inlet and gas

outlet temperature are averaged to deteiwine 
oQd end average

temperature. This signal is compared aZainst set point and any

resultant error signal is acted upon by a two-mode controller to
 
positlon the air preheat water control valve.
 

SYSThkL aESCRIPTION
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CONTROL SYSTEMS DESCRIPTION (CONT'D)
 

FLASH EVAPORATOR CONTROL
 

Refer to Drawing No. C560063
 

This control system utilizes the measurements of blowdown flow
 
and make-up flow to control the ratio of blowdown flow to make-up

flow by positioning t.he control valve in the blowdown line. The
 
value of the ratio is determined by the operator by a seperate

adjustable control knob on the panel selector station. 
Blowdown
 
flow is subtracted from make-up flow for recording net distillate
 
flow.
 

SYSTEM DESCRIPTION
 

Proposal No. F54199 
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!Li@W Babcock &Wilcox 
Rev. No. F54199PROPOSAL 0

EQUIPMENT LIST DatePa 2 . 1 Dec. 7,Of 2.24 1973 

Item No. Quan. Type and Description 
Service Reference 

ECORDERS 
12 INI-LINE 500 Type KL5210A
Model RI0 Class 888 3-Pen Strip
 

P12-3
 
Chart Recorder each to Inc.:
3 Yr. Supply Charts & Izik
 

Item No. 
ICP & 2CP 
- i uel Oil Flow
 
Air Flow
 
Throttle Press
 

- 2 eedwater Flow
 
Steam Flow
 
Drum Level
 

- 3 Steam Temp 
Desup Out Temp
Desup Spray Flow- 4 
 otwel1 Level
 
Cond Abs 
Press
 
Cond Flow
 - 5 ir In Temp
 
Gas Out Temp

Cold End Av Temp
- 6 Fuel Oil Hdr Pres
 
Fuel Oil Temp

Fuel Oil Vis
2 MINI-LINE 500 Type KL5210A 


!12-3
Model R10 
Class 880 2-Pen Strip
Chart Recorder each to 
Inc.:
3 Yr. Supply Charts & Ink
 
Item No. lCP & 2CP 
- 7 
 Oxygen Comb
 

21L&N Speedomax H 12-Point, 6-1/2"
 
Strip Chart Recorder
 
Item No. lCP & 2CP 
- 10 urb I & 2 Temp
 

L&N Speedomax W, 12 Point, 9-7/8"

Strip Chart Recorder
 

Item No, 
lCP & 2CP 
- 11 
 Gen 1 & 2 Stat
 
Wind Temp


2 L&N Speedomax W and Programmer

12 Point, Multi-bank Recorder
 
Item No. ICP & 2CP 
- 12 
 emp Monitor 1 &
 

2
 

Bailey Meter Company - asubsidiary of Babcock &Wilcox, U.S.A.Wickliffe, Ohio 44092 - Telephone: (216) 943-5500 - Telex 980621 - Cable: Balbmiqr,. 



[B~afe3 Babcock& Wilcox 
PROPOSAL 	 EQUIPMENT LIST 

Item No. Que. Type and Descuiption 

2 &N Speedomax H, 3-Point, 6-1/2"

Strip Chart Recorder
 

Item No. 1CP & 2CP - 13 


1&N Speedomax H, 2-Point, 6-1/2"
Strip Chart Recorder 

Item No. 1CP - 14 

1INI-LINE 500 Type KL5210A 

Model RIO Class 800 1-Pen Strip

Chart Recorder each to inc.:
 
3 Yr. Supply Charts & Ink
 

Item No. EP-l 


1 L&N Speedomax H, 3--Point 6-1/2"
 
Strip Chart Recorder
 

Item No. EP-2 


INDICATORS
 

2 Clark-Reliance Eye-Hye Miniature
 
10-Light Indicator 

Item No. 1CP & 2CP  21 


34 Type PY110 Pneumatic Edgewise 

Indicator
 

Item No. 1CP & 2CP 
- 22 


- 24 

- 26 


Bailey Meter Company -a subsidiary of Babcock &Wilcox, U.S.A.
W .kllffe. Ohio 4AOq2 - Telephone: ( iA O44rlfl ._ TI'.v nl5P11giI,..,-, _ '.hI.* 

o . 7,4197Re. No. 0 

Pae 2	 . 2 7 

Seivice Refei~ce 

jonductivity
 

Dissolvpd Oxygen
 

P12-3
 

Net Distill Flow
 

Conductivity:
 
1. Distillate
 
2. Brine
 
3. Cycle Makeup
 

Blr Drum Level
 

P12-6
 

FW Press
 
Econ In Press
 
BIr Drum Press
 
Sup Out Press
 

Cond Pump Disch
 
Press
 
Hotwell Level
 
Makeup Level
 
Service Wtr Lvl
 

Ign Oil Press
 
Fuel Oil Hdr
 
Press
 
Fuel- Oil Burner
 
Press
 



Babcock&Wilcox RcnNo. P54199
0Rev. No. 

PROPOSAL EQUIPMENT LIST 

Item No. Quan. Type and Descriptin 

- 27 

2 Type PG Edgewise Multi-Pointer 
Gage each to inc.:
 

1 PG200FA Case 
2 Model BI Receiver 

Item No. ICP & 2CP - 23 

2 Type PG Edgewise Multi-Pointer 

Gage each to Inc.:


3 PG200FA Case 
2 Model DB Receiver
 
4 Model DA Receiver
 
6 4-Way Blowdown Valve
 
6 Purge Meter
 

Item No. lCP & 2CP - 28 

1 Type 14A Pneumatic Integrator 

Item No. EF-li 

6 Type 14A Pneumatic Integrators 

Item No. lCP & 2CP  29 

- 30 
- 31 

2 Meriam Model 31EGIOFF Barometer 

Item No. ICP & 2CP  32 


2 Meriam Model 30EG25FF Condenser
 
Vacuum Gage
 

Item No. ICP & 2CP - 33 


Date Dec. 7,Pae2o3 of 

Svice 

LP Htr 1A Level 
LP Htr lB Level 
HP Htr IC Level 
HP Htr iD Level 
Deaer IE Level 
Deaer Press 

1973 

Refrmce 

M42-2 

Control Air Press 
Plant Air Press 

M142-i 

Boiler Draft 

Net Distill Flow 

Fuel Oil 
Feedwater 
Desup Spray 

Barometer 

Condenser Vacuum 

Bailey Meter Company - asubsidlary of Babcock &Wilcox, U.S.A..
Wickliffe, Ohio 44092 - Telephone: (216) 943-5500- Telex 9O1 -Cable: BWywe

Fom 9"e-aan 



Pa e Babcock& Wilcox Ropua. F54199 
Rev. No. 0 

PROPOSAL EQUJIPMENT LIST 

Item No. Quan. T)pe and Description 

LECTRIC METERS
 

35 
 .E. Type AB40 Ammeter
 

Item No. 1CP & 2CP -4 

- 42 
- 43 
- ,44 

icP - 45 
- 46
 

- 47
lCP & 2CP - 48
 
- 49
 
- 50
-61
 
- 64 
- 65 
- 66 
- 67 
- 69 
- 70 
- 73 
- 74 

4 G.E. Type DB40 Voltmeter
 

Item No. lCP & 2CP 
- 54 

- 62 


2 G.E. Type AB-40 Frequency Meter
 

Item No. lCP & 2CP 
- 57 

2 G.E. Type AB-40 VARS Meter 


Item No. 1CP & 2CP 
- 58
 

4 G.E. Type AB-40 Watts Meter
 

Item No. 1CP & 2CP 
- 75 

- 76 

6 G.E. Type DS-63 Watthour Meter
 

Item No. 1CP & 2CP  60 
- 63 
- 77 

ate Dec. 7, 1973
 
Pape2.4 ot
 

Sevice Ref.ence 

Per Spec.
 
610I-K-2A
 

Gen Volts
 
4160 Volt Swgr
 
Volts
 

Gen Freq
 

en VARS
 

4160 V Swgr Watts (Main)
 
4160 V Swgr Watts (Res)
 

Gen Watt Hours
 
4160 V Swgr Watthc urs 
4160 V Swgr Watt
 
Hours (Main)
 

Bailey Meter Company - asubsidiary of Babcock &Wilcox, U.S.A.Wickliffe, Ohio 44092 - Telephone: (216) 943.5500'CIbe s&.-ga,a - Telex 0 .ei-Cable: Bailymeter .. 



Babcock&Wilcox
PPROPAL 

PROPOSAL 1ST 

Item No. Quan. 	 Type and Description 

I GE, Type PG-57F Printing Demand 
Meter 

Item No. 1CP - 72 

1 G.E. Type SST-3 Totalizer with 
G.E. Type S-3, Cat, #?31X2GI
 
Relay 

Item No. lCP - 72
 

PANEL STATIONS
 

MINI-LINE 500 H/A Stations to ine.:
 

10 Type AJ51A'0 Sntpolnt Station 

Item No. 1CP & 2CP - 81 
- 87 
- 89 
- 90 
- 92 

4 Type AJ51C10 Bias Station 

Iteam No, ICP & 2CP 	-\82 
- 84 

6 Type AJ51B50 Transfer Station 


Item No. lCP & 2CP - 83 


- 85 
- 86 

2 Type AL5lA50 Setpoint Manual 
Staticn 

Item No. 1CP & 2CP - 88 

1 Type AJ51A50 Setpoint Station 

Item No. EP-31 


0FrlNo.P54199;v. No.Date Dec. 7, 1973 
Page 2,5 of 

Service 	 Rforms 

P91-2 

FW Vlv 1A & 2A 
Air Prehtr Temp 
Strn Temp 
Cond Valve 
Blr Master 

P91-2 

FW Vlv lB & 2B 
Fuel Oil Vlv1B & 2B 

P91-2 

Fuel Oil Vlv 
1A & 2A 

FD Fan In Vanes 
FD Fan Disch 
Dampers 

P91-i 

Fuel Air Ratio 

P91-2 

Makeup-Blowdown 

Ratio 

Bailey Meter Company - asulbsidiary of Babcock &Wilcox, U.S.A. 
Wickliffe, Ohio 44092 - Telephone: (216) 943-5500 - Telex 980621 - Cable: Ballymeter

FORM ,aiebaI 



Babcock&Wilcox P o 
0 99Rev. No.

N Dec. 7,ate 1973. 
PROPOSAL 
 EQUIPMENT LIST PaP 2.6 of 

Item No. Qun. Type and Description Service R r 

SWITCHES AND LIGHTS
 

92 G.E. Type SB-I, 5-Stage Control
 
Switches
 

Item No. 1CP & 2CP 
- 101
 
- 103 
- 104
 
- 107 
- 108 
- 111 
- 1).2 
- 113 
- 114 
- 115 
- 116 
- 117 
- 118 
- 119 
- 120
 
- 121
 
- 122
 
- 123 
- 125 
- 126 
- 127 
- 128 
- 129 
- 130 
- 134 
- 135 

10P - 1.42 
lCP & 2CP - 143 

- 144 
- 149 
- 150 
- 151 
- 152 
- 153 
- 154
 
- 156
 
- 157
 
- 158 
- 159 
- 161 
- 162 
- 163 
- 164 
- 174 
- 176 

EP-26
 

Bailey Meter Company - asubsidiary of Babcock &Wilcox, U.S.A.'
Wicildiffs, Ohio 44092 - Telephone: (216) 943.5500 - Telex 980621 - Coble:BSa1yvi 



Babcock& Wilcox 	 FRqsiNo.F54199

Rev. No. 0 

PROPOSAL EQUIPMENT LIST 

Item No. Quan. 	 Type and Description 

6 G.E. Type SB-10, 5-Stage Control
 
Switch
 

Item No. lCP - 136 
- 138 
- 140 
- 180 

EP - 21
 
- 22
 

2 Honeywell Type PT Selector Switch
 

Item No. lCP & 2CP 
- 110 

16 Honeywell Type PT Pushbutton
 

Item No. ICP & 2CP 
- 145 
- 146 
- 147 
- 148 

- 177 
- 178 
- 179 

EP 23 
- 24 

17 Honeywell Type PTW Indicating
 
Lights
 

Item No. 1CP & 2CP 
- 101-105 
- 107-128 
- 130 
- 133-142 
- 150-154 
- 156 
- 157 
- 159 
- 163 
- 164 
- 173-176 
- 180 

EP 	- 21
 
- 22
 
- 26
 

Date Dec. 7. 1973 
Page 2.7 of 

Service Rug 

Air Htr 1 & 2
 
Air Motor
 

Ann Ackn
 
Ann Reset
 
Ann Test
 
Ann First-Out
 
Reset
 

Ann Ackn
 
Ann Reset
 
Ann Test
 
Ann Ackn
 
Ann Test
 

Bailey Meter Company - asubsidiary of Babcock &Wilcox, U.S.A.Wickliffe, Ohio 44092 - Telephone: (216) 943.5500 - Telex 980621 - Cable: BallymeterFORM SM- 1872 



NJ fji Babcock &Wilcox ProposalNo. P54199Rev. No. 0Date Dec:. 7, 1973
PROPOSAL EQUIPMENT LIST Page 2.8 of 

Item No. Quan. Type and Description 	 Service Referms 

SUBPANELS
 

4 5 High by 10 Wide Panastat Solid 
 Bullet 1 ,State Series 70 Annunciator 
 A-868
 
System each to inc.:
 

1 
 Model 75510 Cabinet
 
50 Model 70-AM1 Plug-in Modules
 
1 Model 70-FP1 Flasher
 
I Model 70-PCS-101 Power Supply

I1 Model 70-Xl Auxiliary Relay
 

with WB-2 Wire Box
 

Item No. 1CP & 2CP 	 - 2',l Boiler
 
- 203 Turb-Gen
 

2 21lgh by 10 Wide 	Panastat Solid 
 Bulletin
State Series 70 Annunciator 
 A-868

System each to inc.:
 

1 Model 7554 Cabinet
 
20 Model 70-TFSI Plug-in Modules
 
1 Model 70-FP2 Flasher
 
1 Modei 70-PCD-101 Power Supply
I Model 70-XI Auxiliary Relay


with WB--2 Wire Box 

Item No. lCP & 2CP 202
-	 Boiler Trip 

2 21Hilgh by 10 Wide 	 Panastat Solid Bulletin
State Series 70 Annrnciator A-868

System each to Inc.:
 

1 Model 7554 Cabinet
 
20 Model 70-AM1 Plug.-.in Modules
 

1 Model 70-FPI Flasher
 
1 Model 70-PCD-101 Power Supply

1 Model 70-XI Auxiliary Relay
 

with WB-2 Wire Box
 

Item No. 1CP & 2CP 204- Switchgear
 

2 Turbine Protection Subpanels per

Dwg. K1003 & K10011 

Item No. 1CP & 2CP 	 - 207 

Bailey Meter Company - asubsidiary of Babcock &Wilcox, U.S.A. 
* M II-372 Wickliffe, Ohio 44092 - Telephone: (216) 943-5500 - Telex 980621 - Cable: Ballymeter 
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o 54199Babcock&Wilcox.,.
Dab Dec. 7,1973 
PROPOSAL EQUIPUENT LIST Pap 2.9 d 

Item No. Qumr. Type and Description Service Retunce 

1 4 	High by 6 Wide Panastat Solid Bulletin
 
State Series 70 Annunciator A-868
 
Systen to inc.:
 

1 	 Model 7555 Cabinet
 
24 Model 70-A7 Plug-in Modules
 
1 Model 70-FP1 Flasher
 
1 Model 70-PCD-101 Power Supply

1 Model 70-Xl Auxiliary Relay


with WB-2 Wire Box
 
1 Model 70-X9 Auxiliary Relay
 

with WB-2 Wire Box
 
1 	 Time Delay Device
 

Item No. EP-41 	 Flash Evap Annun
 

2 Boiler Emergency Trip Subpanel per
 
Dwg. K1005 & K1006
 

Item No. 1CP & 2 CP - 208
 

2 Turbine Emergency Trip Subpanel
 
per Dwg. K1005 & K1006
 

Item No. 1CP & 2CP - 209
 

INTERNAL ITEMS
 

1 Annunciator Horn, 250 Volt DC
 

Item No. ICP & 2CP - 231
 

1 Temperature Monitor Multi-Bank
 
Inputs
 

Item No. lCP & 2CP - 232
 

48 Moore Series TCA Dual Alarm Trip
 
Module
 

Item No. 1CP & 2CP - 233
 

1 G.E. Type S-#, Cat. #731X2G1
 
Totalizer Relay
 

Item No. CP. 234
 

Bailey Meter Company - asubsidiary of Babcock &Wilcox, U.S.A. 
Wickliffe, Ohio 44092 - Telephone: (216) 943.5500 - Telex 990621 - Cable: Dailymeter 

FORmM seue-8 



A~ib,7eWv Babcock &Wilcox PuNo F54199
 

PROPOSAL EQUIPMENT LIST 
Rev. No. 
Date
Page2. lOd 

0 
Dec. 7, 1973 

Item No. Quan. Type and Descriplio Service Refrm$ 

2 Clark-Reliance Relay Control Unit 

Item No. 1CP & 2CP - 235 

2 Transformers in Parallel Alarm 
Buzzer 

Item No. 1CP & 2CP - 236 

1 West. CVE-1 Synchronism Check Relay 

Item No. ICP - 237 

PNEUMATIC CONTROL DRIVES 

2 

1 
2 
1 
1 

1 

Type AC1016PB Model 304N-S2 
Pneumatic Control Drive each 
to inc.: 
Heater 
Limit Switches 
67FR-38 PRV w/Filter & Gage
Set Conn. Linkage 
Linkage Drawing 

FD Fan In Vanes P81-1 

G81-5 

Item No. IPCD 
2PCD 

- 1 
- 1 

2 Type AC1016PB Model 304N-S2 
Pneumatic Control Drive each 
to inc.: 

1 Heater 
2 Limit Switches 
1 67FR-38 PRV w/Filter & Gage
1 Set Conn. Linkage 
1 Linkage Drawing 

Item No. 1 PCD - 2 

FD Fan Disch 
Damper 

G81-5 

2 PCD - 2 

TRANSMITTER EQUIPMENT 

2 Dynatrol Type CL-10DV Viscosity 
Detector each to inc.: 

1 Flushing Flo-Guard 
I Signal Converter 

Fuel Oil Vis 

Item No. lAT 
2AT 

- 1 
- 1 

Bailey Meter Company - asubsidiary of Babcock &Wilcox, U.S.A.
OW SMI-872 Wickliffe, Ohio 44092 - Telephone: (216) 943.5500 - Telex 980621 - Cable: Ballymeter 



Babcock &Wilcox Rv. 1.9 
PROPOSAL Dab De. 7. 1973EQUIPMENT LIST PaP 2.11o 
Item No. Quan. Type and Description Savice Relgnco 

2leGas Analysis Systems each 
 lu as Oxygen ---
to inc.: 


1 Type OC1530A & CombustiblesModel B57 Analyzer 
E65-1
 

to Inc.:
 
Sample Filter w/Heater

Air Supply Filter w/Regulator

Sample and/or Air
 
Supply Failure Alarm
 

1 Mtg. Bracket
#669570Al Water Aspirated Gas 

D65-8


Sample System
1 #662166J6X 6 ft. SS Dry Sample
 
Tube


1 #195756A1 Hydrogen Regulator
 
1 Type WM53A Model N101 Indicator 


El2-3
Transmitter to Inc.: 
Model NI01 Case
Class GE210 Receiver 
 % OxygenClass GE310 Receiver 
 % CombustiblesClass PIAD Pneumatic Transmitter % OxygenClass PBlBC Pneumatic Transmitter % Combustibles 

2 Cylinders of Calibrating Gases 

Item No. 1AT 
- 2 
2AT - 2 

2 Type BK8110S Differential Pressure Feedwater Flow 
 P21-19
Transmitter each to Inc.:

1 3-Valve Manifold
 
2 Valves
1 
 Type KC1610A Square Root 


P22-5

Converter
 

2 67FR Air Sets
 

Item No. 
IFT - 1 
2FT - 1 

2 Type BK8110S Differential Pressure 
Desup Spray Water
Transmitter each to inc.: 
P21-19
 

Flow
1 3-Valve Manifold
 
2 Valves
1 Type KC1610A Square Root 


P22-5
Converter
 
21 67FR Air Sets
 

Item No. lFT  2 
2FT - 2 

Bailey Meter Company - asubsidiaryof Babcock &Wilcox. U.S.A.Wkidiffe, Ohio 44092- Telephone: (216) 943.5500- TelexN02l - Cable: SallymrOEm IMI-57a er 



ieBabcock&Wilcox
 
Dol Dee. 7, 1973 

PROPOSAL EQUIPMENT LIST P* 2.12 

Io No. QUA. Type and Deswiplion so Rkh 

2 

1 
2 
1 

2 

Type BK8110S Differential Pressure 
Transmitter each to Inc.: 
3-Valve Manifold 
Valves 
Type KC1610A Square Root 

Converter' 
67FR Air Sets 

Condonsate Plow 

P22-5 

Item No. IFT 
2FT 

- 3 
- 3 

2 

1 

Type JR1342A Style FS46 Area. 
Meter Transmitter each to inc.: 
67PR Air Set 

,14 Oil 
Flow 

Supply P22-8 
G22-4 

2 

Item No. IFT - 4 
2FT - 4 

Type JR1342A Style FS46 Area 
Meter Transmitter each to inc.: 

Fuel Oil Return 
Flow 

P22-8 
G22-4 

1 67PR Air Set 

it em No.,FT 
2FT 

- 5 
- 5 

2 

1 
2 

Type KPl320 Model B Pressure 
Transmitter each to inc.: 
67FR Air Set 
Valves 

Steam Flow P41-4 

2 Type CE3331 Model NI00 Class P11 
I Flow Meter each to inc.: 

1 Mc.de! N10 Case 
I. Class P11 Pneumatic Transmitter 
1 67FR Air Set 

Air Flow M22-2 

Item No. lFT 
2FT 

- 7 
- 7 

1 Type BK8110S Differential Pressure 
Transmitter to Inc.: 

1 3-Valve Manifold 
2 Valves 
1 Type KC1610A Square Root 

Converter 
2 67FR Air Sets 

Flash Evap 
Makeup Plo 

P21-19 

P22-5 

Item No. lFT - 8 

F egUUS.SP 

Bailey Meter Company - asubsidiary of Babcock &Wilcox, U.S.A. 
Wk:idiffe, Ohio 44092 - Telephone: (216) 943-5500 - Telex 980621 - CaWe: SUA Wilr 



Babcock &Wilcox
IFPW 
PROPOSAL EQUIPMENT LIST 

Item No. Quan. Type and Description 

Type BK81I0S DIfferential Pressure 

Transmitter to inc.: 


1 3-Valve Manifold
Valves 

Type KC1610A Square Root
Converter 

2 67PR Air Sets
 

Item No. 1FT - 9
 
1 Type BX81!0S Differential Pressure 

Transmitter to Inc.: 
1 6" Receiver Gage
1 67FR Air Set
 
2 Valves
 
1 3-Valve Manifold
 

Item No. lFT - 10 
I Type BK81IOS Differential Pressure 


Transmitter to Inc.: 

1 6" Receiver Gage
1 67FR Air Set
 
2 Valves
 
1 3-Valve Manifold
 

Item No. 1FT 
- 11
 

2 Fisher 2500T.,-249B Level-Trol 

with 2516 Controller
 

Item No. ILT  1
 
2LT - 1
 

2 Fisher 2500T-249B Level-Trol 


with 2516 Controller
 

Item No. ILT 2
-

2LT - 2
 

2 Fisher 2500T-249b Level-Trol 

with 2516 Controller
 

Item No. lLT 
- 3
 
2LT  3
 

,omi No. 54199
Datev.No. 0Dec. y, 1973 
Pap 2.13 o 

Service 

Flash Evap P21-19
Blowdown Fl.
 

P22-5
 

lash Evap Clg 
 P21-19
 
Water Flow
 

Desalination 
 P21-19
 
FW Flow
 

HP Htr 1E Level
 

HP Htr 1D Level
 

LP Htr lB Level
 

Bailey Meter Company - asubsidiary of Babcock &Wilcox, U.S.A.Wickliffe, Ohio 44092 - Telephone: (216) 943.5500 - Telex 9062Pof-eg -- - Cable: Bailmatr ' 



/-iiley Babcock &WilcoxL_.,._ E I I1Rev. Re.No.No. 0 99 
PROPOSAL 	 Date Dec. 7, 1973EQUIPMENT LIST Page 2 .14 of 

Item No. Quan. Type and Description Service Reference 

2 Fisher 	2500T-249B Level-Trol 
 LP Htr 1A Level
with 2516 Controller
 
S
 

Item No. 	ILT  4 
2LT - 4
 

2 Fisher 	2500T-249B Level-Trol Deaer IC Level
 
with 2516 Controller
 

Item No. 	 ILT - 5
 
2LT - 5
 

2 Fishei, 	2500T-2 4 9B I.evel-Trol 
 Hotwell Level 
with 2516 Controller 

Item No. 	 1LT- 6 
2 LT - 6 

1 Type BK8113 Level Transmitter 
 Makeup Water 
 P31-19
to inc.e Storage Level
 
J.Reservoir
 

I 3-Valve Manifold
 
2 Valves
 
1 67FR Air Set
 

item No, 	 ILT - 7 
IType BK81"IS Level Transmitter 
 Service Water 
 P31-19
to Inc.: 
 Storage Level
1 Reservoir
 

1 3-Valve Manifold
 
2 Valves
 
1 67FR Air Set
 

Item No. 	ILT 
- 8
 

2 Type BK8111S Level Transmitter 
 Condensate 
 P31-19
each to inc.: 
 Tank Level

1. Reservoir
 
1 3-Valve 'Manifold
 
2 Valves
 
1 67FR Air Set
 

Item No. 	2LT 
- 7
 
2LT - 8
 

Bailey Meter Company - asubsidiary of Babcock &Wilcox, U.S.A. 
_nM IMI-87T Wickliffe, Ohio 44092 - Telephone: (216) 943.5500 - Telex 980621 - Cable: Ballymetor 



Aa-ijy Babcock &Wilcox 	 10011. F54199 
Ie.No. 0

PROPOSA 	 Dec. 7l 1973PROPOSAL 	 EQUIPMENT LIST Pag2.15 of 

Item No. Quan. 	 Typ and Description Svice 	 Refl-n-e 

2 ype LH3385 Model NI00W Class M-P holier Drum Level 
 M31-2
 
Differential Level Indicator
 
Transmitter each to ine.:
 

1. Model N10OW Case
 
1 Class M Press. Comp.
 
1 
 Class P Pneumatic Transmitter
 
1 Reservoir
 
5 Valves
 

Item No. ILT - 9
 
2LT - 9
 

2 Clark-Reliance Electro Eye-Hye 
 Boiler Drum Level 
Level Indicator Transmitter 
each to inc.: 

1 Model EL-1800 Electro Level 
10-Probe Chamber 

1 Control Unit 

Item No. 	1LT - 10
 
2LT - 10
 

2 Type KP1320A Model B Pressure 
 H Out Press P41-4
 
Transmitter each to inc.:
 

1 67FR Air Set
 
2 Valves
 

Item No. 	1PT - 1
 
2PT - 1
 

2 Type KP1320A Model B Pressure rhrottle Steam 
 P41-4

Transmitter each to inc.: 
 Press
 

1 67FR Air Set
 
2 Valves
 

Item No. 1PT - 2
 
2PT - 2
 

2 Type KPI320A Model B Pressure Deaerator Press 
 P41-4
 
Transmitter each to inc.:
 

I 67FR Air Set
 
2 Valves
 

Item NTo. 	 IPT - 3
 
2PT - 3
 

2 Type KP1320A Model B Pressure Feedwater Press P41-4 
Transmitter each to inc.: 

1 67FR Air Set 
2 Valves 

Item No. 	1PT - 4
 
2PT - 4
 

Bailey Meter Company - asubsidiary of Babcock &Wilcox. U.SA.
Wickliffe, Ohio 44092 - Telephone: (216) 943-5500 - Telex80621 - Cable: ayw~ 



Babcock &Wilcox 	 P101IIN. P54199
 

PROPOSAL 	 EQUIPMENT LIST 

is No. Qu n. 	 Type and Description 

2 Type KP1320A Model B Pressure 

Transmitter each to Inc.: 


1 67PR Air Set
 
2 Valves
 

Item No. 	IPT - 5
 
2PT - 5
 

2 Type KP1320A Model B Pressure 

Transmitter each to inc.: 


1 
2 

67FR Air Set 
Valves 

Item No. 11rT 
2PT 

6 
- 6 

2 Type KP1320A Model B Pressure 

Transmitter each to inc.:
 

1 67FR Air Set
 
2 Valves
 

Item No. 	IPT - 7
 
2PT - 7
 

2 Type KP1320A Model B Pressure 

Transmitter each to Inc.:
 

1 67FR Air Set
 
2 Valves
 

Item No. 	IPT - 8
 
2PT - 8
 

2 Type KPI32OA Model B Pressure 

Transmitter each to inc.:
1 67FR 	Air Set
2 Valves
 

Item No. 	IPT - 9
 
2PT - 9
 

2 Type KP1320A Model B Pressure 

Transmitter each to inc.: 


1 67FR Air Set
 
2 Valves
 

Item No. 	lPT - 10 
2PT - 10 

Bailey Meter Company - asubsidiary of Babcock &Wilcox. U.SA. 

Rev. No. 0 
Dole Dec. 7,
Pae 2.16 Of 

Savice 

Fuel Oil Hdr 

Press
 

Fuel Oil Bnr 

Press
 

i1r Drum Press 


Cond Abs 	Press 


Econ Inlet Press 


Cond Pump Disch 

Press
 

1973
 

Rohme 

P41-4
 

P41-4
 

P41-4
 

P41-4
 

P41-4
 

P41-4
 

ro ft,, Wicidkif., Ohio 44092 - Telephone: (216) 943.5500 - Telex 9062 - Coft.BaNymewu' 



Babcock& Wilcox 	 ' 
Sa-ile! 	 P54199-awN.-	 Rev. No. " 0 
Date Dec. 7. 1973 

PROPOSAL EQUIPMENT LIST Pape2.17 of 

Item No. Quan. 	 Type and Description Swvice 	 Refergae 

2 Type KP1320A Model B Pressure Ign Oil Press P41-4

1ransmitter each to inc.:
 

1 67FR Air Set
 
2 Valves
 

Item No. 	iPT - 11
 
2PT - 11
 

2 Type WM53A Model N100 Class E-PB tin Temp 	 E12-3 
Indicator Transmitter each to
 
inc.:
 
Model NI00 Case
 
Class E Receiver
 
Class PB Pneumatic Transmitter
 
Mtg. Bracket
 
67FR Air Set
 

1 Type K 	Thermocouple Assembly 
 E51-7
 
P/N 66209416A18 with Protecting

Wel.l P/N 6618038A4
 

Item No. 	1TT - 1
 
2TT - 1
 

2 Type 1WM53A Model N100 Class E-PB Air Htr Air In E12-3
Indicator Transmitter each to Temp
 
inc.:
 
Model N100 Case
 
Class E Receiver
 
Class PD Pneumatic Transmitter
 
Mtg. Bracket
 
67FR Air Set
 

3 Type K 	Thermocouple Assembly 
 E51-7
 
P/N 669399J13 with Protecting
 
Well P/N 6616567A1
 

1 L&N Swamping Box 

Item No. 	ITT - 2
 
2TT - 2
 

2 Type WM53A Model NI00 Class E-PB 
 Air Htr Gas Out E12-3
Indicator Transmitter each to Temp

inc.: 
Model NlO0 Case
 
Class E Receiver
 
Class PB Pneumatic Transmitter
 
Mtg6 Bracket
 
67FR Air 	Set 

Bailey Meter Company - asubsidiary of Babcock &Wilcox. U.S.A.Wicdiffe, Ohio 44092 - Telephone: (216) 943.5500 - Telex 980621 - Cable: Buylyeter 
room 5ma4U 



Babcock& Wilcox Rev.No.opomI. P5499 
0PROPOSAL 
 EQUIPMENT LIST DatPage 2.18o Dec. 7, 1973 

Item No. Quan. Type and Description Sevic Retwnce 
3ype K Thermocouple Aesembly 


E51-7
P.N 669399Jl3 with Protecting

Well P/Nt 66 16567A1
 

1 L&N Swamping Box
NTT-


Item No. ITT 3 

- 3 

2 Type WM53A Model N100 Class E-PB 
 Fuel Oil Temp 
 E12-3
Indicator Transmitter each
 
to Inc.:
 
Model N100 Case
 
Class E Receiver
 
Class PB Pneumatic Transmitter
 
Mtg. Bracket
 
67FR Air Set
 

1 Type K Thermocouple Assembly

P/N 669832A211 with Protecting

Well P/N 669808A1
 

Item No. ITT
2TT - 4
 
-4
 

Type WM53A Model N100 Class E-PB 
 Desup Out Temp 
 E12-3
Indicator Transmitter each to
 
inc.:
 
Model N100 Case
 
Class E Receiver
 
Class 
PB Pneumatic Transmitter
 
Mtg. Bracket
 
67FR Air Set
 

1 Type K Thermocouple Assembly
 
P/N 6 6 20946A18
 

Item No. ITT 
- 5 
2TT - 5 

2 Type 316 SS Weld-in Flow
Nozzle each to Inc.: 
Feedwater Flow
 

Set Pri. 
Element Auxiliary 

018-1
 

Item No. IPE 
- I
 
2PE - 1
 

2 2" Type 316 SS Weld-in Flow 
 Desup Spray
Nozzle Pipe Assy. each to Inc.: 
 Water Flow
1 Set Pri. Element Auxiliary 

018-1
 

Item No. IPE - 2 
2PE - 2 

L)a ,e Bailey Meter Company - asubsidiary of Babcock &Wilcox, U.S.A.8 ,3 Wic"dWe Ohio44092 - Telephone: (216) 943-5500 - Telex 980621 - Cable: BallyrnetW 



ie Babcock &Wilcox R5.No9 
PROPOSAL 
 EQUIP14ENT LIST 

Item No. Quan. Type and Description 

2 6" Tvne 116 SS Orifice Plate 

Each to include:
1 Set er.i. riement Auxiliary 


Item No. lPE  3
 
2PE - 3
 

1 2" Type 316 SS Weld-in Flow Nozzle 
Pipe Assy to inc.:

1 Set Pri. Element Auxiliary 

Item No. 1PE  8
 

1 2" Type 316 SS Weld-in Flow Nozzle 
Pipe Assy to Inc.: 

1 Set Pri. Element Auxiliary 

Item No, IPE - 9
 

1 6" Type 752 Annubar Flow Element 

Model Material, with 1/2" Weld 

Coupling and 1/2" NPT Fittings 


Item No. 1PE - 10 

1 6" Type 752 Annubar Flow Element 
Monel Material, with 1/211 Weld 
Coupling and NPT Fittings 

Item No. 1PE - 11 

PNEUMATIC CONTRlOL COMPONENTS
 

1 Set MINI-LINE 500 Controllers 

to inc.: 


20 Type AD51001 Prop.

21 Type AD51002 P & I 

11 Type AN55002 P & I 

5 Type AF51001 Prop.

6 Select 

2 Volume Chamber
 

10 PRV & Gage
 

Date Dec. 7, 1973Page 2.19 of 

Svice Rolew._
 

Condensate Flow
 

G18-1
 

Flash Evap

Makeup Flow
 

G18-1 

Flash Evap
 
Blowdown Flow
 

G18-1
 

Flash Evap Clg
 
Water Flow 
 Bulletin
 

E-100
 

Deslination FW 
 Bulletin
 
Flow 
 E-100
 

Control Systems:
 
Combustion
 
Stm Tp P92-2
 
Feedwater 
 P92-1
 
Condensate 
 P92-7
 
Air Preheat Temp
 
Flash Evap
 

Bailey Meter Company - asubsidlary of Babcocfd &Wilcox, U.S.A.Wickliffe, Ohio 44092 - Telephone: (216) 943.5500- Telex 980621 - Cable: Ballymeter
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Babcock& Wilcox PaatNo. F54199Rev. No. 0
PROPOSAL EQUIPMENT LIST Date Dec. 7, t973Page 2.20 Of 

Item No. Quan. Type and Description Savice R.,.m.,
 

PANELS AND ENCLOSURES
 

Control Panels 1 & 2 per B&W
 
Dwg. No. KI001 & K1002, each
 
fabricated in two sections,
 
complete factory wired & tubed
 

2 Pneumatic Systems Racks I & 2 
Open Type, Free Standtng, 
complete factory tubed R wired 

2 Flue Gas Analyzer Cabinets 1 & 2 
Type OS32-Xli-10, complete 
factory wired & tubed 

I Synchroiizocl Pane]. per B&W Dwg.

No. K100'j, complete factory
 
wired
 

1 Flafh Evaporator Panel peiy B&W
Dwg. lo K(1008, complete 
factory wired and tubed 

CONTROL VALVES
 

1 1" Type 667DBQ Control Valve
 
with 4160R Controller
 

Item No. CRV-001
 

1 3" Type 667DBQ Control Valve
 
with 4160R Controller
 

Item No. CRV-003
 

1 6" Type 667ED Control Valve
 
with 416OR Controller
 

Item Nco. CRV-0041
 

1 1" Type 981fH Control Valve with

Self-Contained Regulator
 

Item No. CRV-008
 

1 1-1/2" Type 667ES Control Valve
 

Item No. CRV-013
 

Bailey Meter Company - asu'bsidiary of Babcock&Wilcox, U.S.A.Wickliffe, Ohio 44092 - Telephone: (216) 943.5500 - Telex 98062 - Cable: BallymeterION U4472 



ailiyJ Babcock &Wilcox 	 pol H.. 15499
 
___ ___ __Rev. 	 No. 0

Date Dec. 7. 1973
 
PROPOSAL , EQUIPMENT LIST Page 2.230
 

Item No. Quan. Type ane Description 	 Service Returne 

1 ." Type 667ES Control Valve
 

Item No. CRV-014
 

2 1" Type 667DBQ Control Valve
 
with 4160R Controller
 

Item No. CRV-101
 
CRV-201
 

2 41" Type 667ED Contron Valve with
 
4160R Controller
 

Item No. 	 CRV-103 
CRV-203
 

2 1-1/2" Type 667ES Control Valve
 

Item No. CRV-104
 
CRV-204
 

2 1-1/2" Type 667ES Control Valve
 

Item No. CRV-105
 
CRV- 205
 

2 2" Type 667ES Control Valve
 

Item No. CRV-106
 
CRV-206
 

2 2-1/2" Type 667ES Control Valve
 

Item No. CRV-107
 
CRV-207
 

2 1-1/2" Type 667ES Control Valve
 

Item No. 	 CIV-108
 
CRV-208
 

2 1-1/2" Type 667ES Control Valve
 

Item No. CRV-109
 
CRV-209
 

2 41" Type 667ES Control Valve
 

Item No. CRV-110
 
CRV-210
 

Bailey Meter Company - asubsidiary of Babcock &Wilcox, U.S.A.
 
Wickliffe, Ohio 44092 - Telephone: (216) 943-5500- Tilex 980621 -Cable: Baflyrntarw
 



,aijll y Babcock &Wilcox 	 No. 54199 
"t , 	 Dec. s 1973PROPOSAL EQUIPMENT LIST Pige2.2[2I
 

Item No. Quan. Type and Description Sevice 
 Rl rum 

2 3" Type 667ES Control Valve
 

Item No. CRV-111
 
CRV-211
 

4 4" Type 667ET Control Valve
 

Item No. 	CRV-112
 
CRV-212
 
CRV-113
 
CRV-213
 

2 2" Type 657YD Control Valve
 

Item No. CRV-116
 
CRV-216
 

2 8" Type 667EWT Control Valve
 

Item No. CRV-117
 
CRV-217
 

2 2" Type 657ET Control Valve
 

Item No. CRV-118
 
CRV-218
 

2 6" Type 667ET Control Valve
 

Item No. CRV-119
 
CRV-219
 

2 2" Type 667ES Control Valve
 

Item No. CRV-120
 
CRV-220
 

2 1-1/2" Type 667ES Control Valve
 

Item No. CRV-122
 
CRV-222
 

2 1" Type 667EC Control Valve
 

Item No. CRV-123
 
CRV-223
 

2 14"Type 7611 Control Valve
 

Item No. 	 CRV-124
 
CRV-224
 

dailey Meter Company - asubsidiaryof Babcock &Wilcox, U.S.A.
 
Wlcldiffe, Ohio 44092 - Telephone: (216) 943.5500 - Telex 980621 
- Cable:. Bailymeter 



Babcock& Wilcox, PmI.No. P54199 
Rev. No. 0 

PROPOSAL EQIPMENT LIST 
DeW 
Pop 2. 23o 

Dec. 7, 1973 

lirm No. Qw,. Type and Descripton Service Rfeu 

2 6" Type 7611 Control Valve 

Item No. CRV-125 
CRV-223 

4 1" Type 667EC Control Valve 

Item No. CRV-126 
CRV-226 
CRV-127 
CRV-227 

2 1-1/2" Type 667ES Control Valve 

Item No. CRV-130 
CRV-230 

2 1" Type 667ES Control Valve 

Item No, SSV-101 
SSV-201 

2 1-1/2" Type 667EB Control Valve 

Item No. SSV-102 
SSV-202 

LEVEL CONTROLLERS 

1 Type 2500-249B Level Controller 

Item No. 1,C-CRV-013 

2 Type 2502-249B Level Controller 

Item No. LC-CRV-105 
LC-CRV-205 

2 Type 2502-249B Level Controller 

Item No. LC-CRI-107 
LC-CRV-207 

2 Type 2502-249B Level Controller 

Item No. LC-CRV-109 
LC-CRV-209 

IOEk4.I*T 

Bailey Meter Compmn, - a -sbsidlaryof Babcock & Wilcox, U.SA. 
Wickliffe, Ohio 44092 - Talephone: (216) 943.5500 - Telex 980621 - Cable: Ballymemr 



Babcock&Wilcox N..,o.P54,199
Babcock& Wilcox Revo. 0a 

PROPOSAL EQUIPMENT LISt 
Dabe Dee. 7, 
Pae 2.24ot 2.24 

1973 

ie No. Quan. Type and Description Service Referenc 

2 Type 2502-249B Level Controller 

Item No. LC-CRV-111 
LC-CRV-211 

2 Type 2502-249B Level Controller 

Item No. LC-CRV-117 
LC-CRV-217 

2 Type 2502-2149B Level Controller 

Item No. LC-CRV-119 
LC-CRV-219 

2 Type 2 502-2 4 9 B Level Controller 

Item No. LC-CRV-120 
LC-CRV-220 

2 Type 2503-249B Level Controller 

Item No. LC-CRV-123 
LC-CRV-223 

2 Type 2500-249B Level Controller 

Item No. LC-CRV-130 
LC-CRV-230 

MISCELLANEOUS 

10 Instruction Manuals per each unit 

2 Barton Model 289A Ind. Diff. 
Press Switches each to inc.: 

1 Reservoir 

Drum Level Trip 

78 Pressure Switches Alarm Contacts 

Bailey Meter Company - asubsidiary of Babcock &Wilcox, U.S.A.
Wickliffe., Ohio 44092 - Telephone: (216) 943-5500- Telex 90621 -Cable: bNV* i 
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Bailey Meter Company 
P.O. Box 8009 
Prairie Village, Kansas 66206 

Telephone: (913) 362-6093 
a subsidiary of

Babcock &Wilcox, U.S.A. 

January 17, 1974
 

Perusahaan Umum Listrik Negara
 
Jalan Sunan Ngampel 1
 
Kebajoran Baru
 
Jakarta, Indonesia
 

Attention: Ir. Bajoes Moedijantors
 
Director of Construction
 

Subject: Control and Instrument Equipment 
Semarang Steam Power Plant 
Black and Veatch Specification 6104-K-2A 

Gent lemen: 

Please refer to transportation section of the subject bid.
 
It has been brought to our attention that the intent of
 
this section was to have estimates given in USA Dollars
 
for air travel costs and estimates of Rupiahs for miscel
laneous expense, such as entrance fees and local costs.
 

The figures for this would then be Seventeen hundred
 
dollars ($1700.00 USA), and Sixty-two thousand two hundred
 
and fifty Rupiahs (Rp 62,250 IND).
 

Very truly yours,
BAILEY METER COMPANY 

E. H. Blackwell 
Manager 
Kansas City District 

C:(2) Black and Veatch International
 
1500 Meadow Lake Parkway
 
Kansas City, Missouri 64114
 
Attention: Mr. L. J. Svoboda
 



Dmiy me~w Company
WickIoft,Ohio45f 

U~bcr:~ .jcO. U.S.A. April'19,
To"0S-Ce ailymgg/. 

April 19, 1974 

Black & Veatch International 
P.O. Box 8405
Kansas City, Missouri 64114 

Attn: L. J. Svoboda, Project Manager 

Ref: 	 Perusahaan Unum Listirk Negara

Semarang Steam Plant
 
BVI Project 6104
 

Subject: Letter Of Intent 

Gentlemen: 
We accept the PLN Letter of Intent attached to your 15 April 1974 letter.A signed copy of the letter is enclosed.


We will enter the order as of 15 April 1974, 
 but no processing will takeplace until a contract is consummated. 
We thank you for favoring us with this business, and are looking forwardto Working with you. 

Very 	truly yours,
BAILEy METER COMPANY
 

R. D. Ragle
Manager, International Marketing

RDR:gs 



0 

11.mh10YMI.I.r Cntnpjriv 
i !Prailrie Village,0Kansas 66MPO.BeA
Ba iley 

Telohhone: (913) 362.609
a ' 

'Ic,".YoxU.S.A. 

May 6, 1974
 

Black anu %,=kuCh Tnvrn-tiond; 

]30'0 Meadow Lake Parkway 
P. 0. Box 8405
 
Kansas City, Missouri 0.!14
 

Attention tr. L. v. o 
Project Manajger 

Subject: Perusahaan Umunm Listrik Negara
 
,u,,,..rL,,j ''te~Id r'OW-I PIZiAIr UiiLs 1 & 2
 

USAID Loan 497-H-I)24
 

Reference; DVI UL ;.PDL-.JI 1'.
 

FVai pr'f%yyl 3.4o. F541.99 

G,!n tlertn: 

'The purpose of this letter is to restace anid iu&.erseae L'age No. C-4
"Contract Document Variations" included in our 1'xoosai F54199. 

To the GENEPAL CONDITIONS add th £ollowig claus,: 

GC.50 L14IT,.'I'ICN W' LIA13ILIY 

Seller shall not f e liable for consequential 
damages, such aa, but not limited to, 
losses
 
of profits or losses by roason of plant shut
dfry. 'rhis provision shall not alter nor 
relieve the seller trom his obliqations under 
this contract. 

Trust thce b,:]os clarify our ,Joi.-3:l1.
 

Very tzuly yours, 
ItLZlb' CO14PJ Ty 

BEST AVAILABLE Copy

anager

JJSsk Kansas City District 



Ixecuted in 7 (seven) counterperts Federal wsi noe Cau" -Aad 0 M9 45 82-1 

BID BOND ... b.. . ... ...... .. ... ,, Decm r 20 , 19 7 3 
GIa1.,- ,... , . , t J . . II t,' ° *: 5,** . . 

Baley Mter Colqemy I.- W A .J29801 &clid Avenue ' A' 

Wickliffe, Ohio "4092 A I it . ,,,
Delaware 

Federal Insurance Compny 
100 William Street
NwYork, N. Y. 10038 

-~~ ".C iT '11CMF SADDAlIIH"AY 
l cs s 12-20-73
%60 O0 ,..- l11 000 -Kw a y C nl oI & Z -- r ~ t g u p...... 60...... _" ment, per Black &Veatch, Int'l.....

K N0 A. %Ii Y i. I1 ',LitF't.N'-. That we, the Prin.ipal and Suretvr(ei- hereto. are firmly rund :j

Iet t;,. -. t . I .,li.k NNg:l lieli tilled ,un
t erc , I'l N) in the above penli :.ir the payment of which i'e
 
bllod ''UI-, . ,', • . hears, ckt. ut srs. itnaiitraior1, and successors. ointh Arid so- raliv P.,., ided That. v hir.
the %ur.., j,..rpor:aass Akttug a, ,o-uite%, we, the Suretics, 
 bind ou.%ea'e. ! %urh sum "'ointlv A t! %tver"ills , t ,. , ,.rallv" only tor the Purp se Of allowing A joint action oft acton' Agdllist any or ail of s. .-n 'I
!or All otlt r p,;apo,, s ts, n Surer% bi,'s itself, jointly and 
 scveral]., with the Prurca~al. for the pA'ment of such su-i
unh .:- i %cc lori'.. ppou~r tihe anie o| tu-th Surety. bur if no limit of lIr',it% s , ndicared. the limi ut iia.ilii I
 
sha . the full ain,,ijit of tliv #icnc A sum
 

TH ')\ I. 'O (f- TllS ()hLGAI*I().N IS SUCH. that whereas the PrmncmpaL has submitted the hid idtmonci 

NO\%. THFREFrc~hb, ii the Principal, up,)n ai elp,,'e by PLN of 1-i I. identihrd abose. u f:nMtnr
 
pert i-U .e',neU therm for Accrpran-.C siSul (66: ,. d ni, period spcCfied,, St.aIl CeCs
rs Ite su(h turr:,t .on.
 
t al dt,, imr-''. f i-,s. and giie such hod('. .sj) be required bl tht r,'rns ,t the bid as Accepted within
the iai e Specihed ten ( 10) days if no perotir is spt,uchd) after receipt o: the furms by hum, or in the event f
faIure s, I,, C\eCu'(. %uthfiirther .,,ntract'tal documenis And give such bonds. t the Iri-,.pal shall pa- I*Ll.
.,ir &i,, to, .t procuring 
 the vork which exceeds the amount of his bit. re, the ibose obligation shal; b 

a(.i A' noi) -'v i 

Fin s u't s i,'xv ntll 0iis itISirrnna lcieb) egree thAt its oblgatoru shall ri be knipsared e,. any ratenslt-n sI
fit the ci tiar .,,cp:an~sv of the hid thai the Princtpal iny grant Io PLN 0,t115 of -xhich t'\tension, z

k,er'u ,AivC4d; such wAiver uf notice, sihl JpPi Lnt', 'Aih resp.-c t. ete n. io the . I% being herei' provided thait 
stons . grt,.ating nit more (haws st)" (6') (alendar days in addition to tie period origir.,It; allowed Ir Ati -Fx 
Ante .I tht l 

IN W''F'\.S 1W'HR.()F. the Principal ind Sureyiates) have executed this bid bond acd h.ve atiied their seals 
On( thht idu, t *.rih .sh ,ic. 

PRINCIPA 

12 
' 

. . .. . . ... °'*' " 
",,,, Tv ' J .. i S. G. Oukelow l 

S .,. Controller National Sales Manager ,I
 

_________INDIVIDUAL SURETIES 

r ORPORATE SUREIYIES;
 
-- -rfrrz 
 w n iSTAi Of INC 

1 
11AIIOT WDaIT 

ad , 1O0/ iU1am St., Now York, K. Y. .. .New Jerpey 

'
len Ho liinn I.
 

Attorney-in-fa
 

' EST AVAILABLE COP'Y

I 



I CO'iPOiATE SUPTIES: !Coninuvvd) 

STATE IABILITYOf INC LIMIT 

I $ . 2 ( nps'l 

I-" ' ... &"C
4+' STATE OfIC LIAITY LIMIT r r~ 

"- 2................
 

%'. &,,+ 

U2 

I,,,, .. L 
 ~ ~STATEIN LOf I Tll 

I' | .ll e , 
 Ca '' 

,:A, 

No-. & STATEOF INC LIABILITYLiMIT 
I 

.I',,I
, 


2('oiporite 
I +.e (STATE OF INC. LIABILITYLIMIT 

&dd,Lsj_ 
f, 4.11/ 

N,..., &STA~T 
OF INC. LIASILITryLIMIT 

. Add,,~ 2 

tI'1,1 2
 

I Thifo, rm i(.orpionure 

% n o.l, o m tThis fo m OR LIMIT TI C OR SURET 

SI *['+,I 

INSTrRUCTIONS 

I. This form is authorized for wheneveruse a hid 4. (n) Where more than a single corporation sure.guaranty is r,-quireJ in c'onnectlion with construction ty is Involved, their andnames addresses (city andwork or Ihe furnishing of supplies or services. There State) shall be inserted in the spaces (Surety A, Surety,.hall he no deviation from this form wvithout approv- B, etc.) headed "CORPORATE SURETY (IES)", and 
al by Pt N. In the space designated "SURETY (IES)" theon face 

of this form only the letter identificationI. lie foll legal of the 
Principal shall 

na nic a nd h u~incss address of the Sureties shall be Inserted.he mscried in the space designated
"PrincipAl" on the face of this form. rhe bond shall (b) Where individual suretie, xecute the bond,he %ined h) an auth,ori.-ed person. Where such per- they shall be two or more responsible persons. Ason is signing in a represenlative capacity (e.g., an completed Affidavit of Individual Surety, for eachatlorney.in.fct), hut is n,)! a member of firm,the Individual surety, shall accompany the bond. Suchpartnership, or joint venture, or an officer of the sureties may be required to furnish additional substan.corporation involved. evidence hisof authority must tiating information con-erning their assets and financialhe furnished. 

capacity as PLN may require. 

.. The penal sun of the hood may he expressed S. Corporations executing the bond shall affix theiras a per. eri; ge of lite hid price if di'sired. In such corporate seals. Individuals shall execute the bondeases. a maxinum dllair limititin may he stipulated opposite the word "Seal".(c i., 20% of the hid prie hut the amount not to 6. The name of each person signing this bid bondexceed 
 dollars). should be typed In the space provided. 



GCztifled Vopy.21f 

POWER OF ATTORNEY 
X10Ww RUt MrUt hb titleit frtstnts. That the FEDERAL INSURANCE COMPANY, 90 John Street, NewYork, New York, a New Jersey Corporation, has constituted and appointed, and does hereby constitute and appoint 

T. V. Lenthan
 
R. E. !McErlean
 

A. R. Dreyer
 
W:. "'. Gorton 
:!alen Holzmann 

of
 
each its true and lawful Attorney-in-Fact
seal to and deliver for and on 

e engdehiai designation in its name and to affix its corporate 
1. 	

its behalf as surety thereon or otherwise, bonds of any of the following classes, to-wit:Bonds and Undertakings (other than Fiduciary Bonds) filed in any suit, matter or proceeding in any Court,or filed with any Sheriff or Magstrate for the doing orUndertaking, in which the penalty of 	
not doing of anything specified in such Bond orthe bond or undertaking does not exceed the sum of One HundredThousand Dollars ($100,000.00). 

2. Surety Bonds to the United States of America or any agency thereof, including those required or permittedunder the laws or regulations relating to Customs or Internal Revenue; License and Permit Bonds or otherindemnity bonds under the laws, ordinances or regulationsbody or organizi;tion, public 	
of any State, City, Town, Village, Board or otheror private; bonds to Transportation Companies, Lost Instrument bonds, Leasebonds, Workmen's Compensation bonds, Miscellaneous Surety bonds and bonds on behalf of Notaries Public,Sheriffs, Deputy Sheriffs and similar public officials.

3. Bonds on behalf of contractors in connection with bids, proposals or contracts. 

itllr.r41hI t . Mfgd, n the said FEDERAL INSURANCE COMPANY has, pursuant to its By-Laws, causedthese P, r1,.1,tato be signed by its Assistant Vice President and Assistant Secretary and its corporate seal to behereto :iflixed this 1st day of January 19 73. 

FEDERAL INSURANCE COMPANY 

By 

~ George McClellan 
Assistant Vice-President 

John MacGregor 
Assistant SecretarySTATE OF NEW YORK 

County of New York ss.:
 
On this lEt day of January
known ai d by 	 1973, before me personally came John MacGregor, to meire known to be Assistant Secretary of the FEDERAL INSURANCEdesccV,1 in a.,J wh:ch executed 	 COMPANY, the Corporationthe foregoing Power of Attorney and the said John MacGregor being byswoi'n, did depo';, me dulyund say that he resides in the City of Short Hills, in the State of New Jersey; that he is AssistantSecretary of the FEDERAL INSURANCE COMPANY and knows the corporate seal thereof; that the seal affixedto the forcgo!ng Pawer of Attorney is such corporate seal and was thereto affixed by authority of the By-Laws of saidCompany and that he sigo.d said Power of Attorney as Assistant Secretary of said Company by like authority; thatheis acquainted with George McClellan and knows him to be Assistant Vice-President of said Company, and that thesignature of said George McClellan subscribed to said Power of Attorney is in the genuine handwriting of said GeorgeMcClellan and was thereto subscribed by authority of said By-Laws and in deponent's presence. 

-.. . Acknowledged andSworn to before me 
. on the date above written 

NotaryPublie 

A r" A'' MARY K. BENDICKNotary Public, State of New York* 	 _. - 'No. 
24-0287960 , 4 Qualified in Kings County,s,,k,,,: ,. - Certificate filed in New York County

Commission Expires March 80, 1978 

http:100,000.00


CITY AND COUNTY OF NEW YORK: m 

1. the undersigned, Assistant Secretary of the FEDEIRAL INSURANCE COMPANY, do hereby certify thatthe following il atrua emxrpt from tho By-Laws of the maid COrlanw as adopted by Its Board o Directors onMarch 11, 13M and amended May 27, 191 and that this By-Law Is in full forl and effect. 

"ARTICLE XVIII.
 
Section 2. All bonds, undertakings contracts and other instruments other than 
as above forand on behalf of the Company which it is authorized by law or its charter to execute, may andshall be executed in the name and on behalf of the Company either by the Chairman or the ViceChairman or the President or a Vle-Preddent, Jointly with the Secretary or an AssistantSecretary, under their respective designations, except that any one or more officers or attorneysin-fact designated In any resolution of the Board of Directors or the Executive Committee, orin any power of attorney executed as provided for in Section 3 below, may execute any suchbond, undertaking or other obligation as provided in such resolution or power of attorney. 
Section & All powers of attorney for and on behalf of the Company may and shall be executedin the name and on behalf of the Company, either by the Chairman or the Vice-Chairman or thePresident or a Vice-President or an assistant Vice-President, jointly with the Secretary or an
Assistant Secretary, under their respective designations." 

And I further certify that I have compared the foregoing copy of the POWER OF ATTORNEY with theoriginal thereof and the same is a correct and true copy of the whole of said original Power of Attorney and that 
said Power of Attorney has not been revoked. 

And I further certify that said FEDERAL INSURANCE COMPANY is duly licensed to transact fidelity and
surety business in each of the States of the United States of America, District of Columbia, Puerto Rico, and each ofthe Provinces of Canada with the exception of Prince Edward Island; and Is also duly licensed to become sole surety 
on bonds, undertakings, etc., permitted or required by law. 

Given under my hand and the seal of said Company at New York, N. Y., this .............. 20..h ................... day of
 

. ... N ;........... ..
 

........ ....................................
 
Ass"'tant Secretaryi 
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BASIS OF CONTRACT AWARD
 

10 May 1974
 

The Basis of Contract Award shall be in accordance with the Specifications
 
and Documents for Control and Instrument Equipment 6104-K-2A Issued 24 October
 
1973; Addendum 1 dated 14 November 1973; Addendum 2 dated 26 November 1973;
 
Addendum 3 dated 18 December 1973; Bailey Meter Company Proposal F54199 dated
 
7 December 1973; Bailey Meter Company Telex dated 21 December 1973; Bailey
 
Meter Company supplemental letters dated 17 January 1974, 19 April 1974, and
 
6 May 1974; and PLN Letter of Intent M.1752/DIR/74 dated 13 April 1974.
 

The total contract price shall be established as follows:
 

C.1 	Equipment and Materials (Refer to
 

Bailey Meter Company Proposal F54199) $495,940
 

Spare Parts, add 20,000
 

Subtotal $515,940
 

Ocean freight, handling and insurance 34,500
 

Service Representative 35,000 Rp 1,560,000
 

Contractor Administrative expense - 244,762
 

TOTAL CONTRACT PRICE 	 $585,440 Rp 1,804,762
 

(PUN 6104 	 ) 
(CONTROL AND INSTRUMENTS K-2A)
 
051074-1
 

BA-1
 



CONTRACT AGRE .L.EN1r 

THIS CONTRACT AGREEMENT, made and entered into this 1,2.jof i 1974,by and between the PERUSAHAAN UHUM LISTRIK NEGARA, Party of the First Part
and hereinafter called "Owner", and BAILEY METER COMPANY, a Delaware corporation with its principal office in Wickliffe, Ohio, Party of the Second Part
 
and hereinafter called "Contractor".
 

W4ITNESSETH:
 

THAT WIEREAS, the Owner has caused to be prepared specifications, plans and
other contract documents for the work as herein specified; and
 

WHEREAS, the said Contractor has submitted 
to the Owner a tender in accordance
with the terms of 
this Contract Agreement; and
 

WHEREAS, the Owner has determined and declared the aforesaid Contractor has
submitted the lowest evaluated proposal for the said work and has duly awarded
to the said Contractor a contract therefor, for the 
sum or sums named in the
Contractor's Proposal, 
a copy thereof being attached 
to and made a part of
this Contract Agreement;
 

NOW, T:.EREFORE, in consideration of the compensation 
to be paid to the Coltractor and of the mutual agreements herein contained, the partiespresents have agreed and to theseherLby agree, the Owner for itself and its successors,and the Contractor for itself, himsilf, qr themselves, or its, hissuccessors and assigns, or its, his or 
or their
 

their executors and administrators, 
 as
follows: 

'ARTICLE I. That the Contractor shall furnish fas U.S.A. port of shipment; furnish.ocean freight (including port charges for handling, loading and unloading)insurance and surcharges; and deliver 
control 

to the Port of Semarang, Indonesia,and instrument equipment all in accordance with the provisions of thecontract documents as defined in Article GC.l of the General Conditions, whichare attached and made a part hereof, and shall execute and complete all work
included in and covered by the Owner's official award of this Contract Agree
ment to 
the said Contractor.
 

ARTICLE ii. 
That the Owner shall pay to the Contractor for furnishing fasU.SoA0 port of shipment equipment and materials designated in the foregoing
Article I as embraced in this Contract Agreement, and the Contractor will
accept as full compensation therefor, the 
sum (subject to adjustments as
provided by the contract) of FIVE HUNDRED FIFTEEN THOUSAND NINE HUNDRED FORTY
DOLLARS ($515,940.00); payment to be made in United States currency in the
manner provided in the contract documents attached hereto.
 

That the Owner shoil pay to 
the Contractor for Administrative expenses the
sum of TWO HUNDRED FORTY-FOUR THOUSAND SEVEN HUNDRED SIXTY-TWO RUPIAIIS(Rp 244,762 IND). Administrative expenses shall be paid by the Owner tothe Contractor from 
the budget of Proyek Survey dan Perencanaan Umum
Kelistrikan 
(S.P.UK.) immediately upon signing of the Contract.

(PLN 6104 
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ARI LEIII. That the Owner shall pay to L:he Contractor for furnishing theactual cost of ocean freight (including port charges for handling, loading,
and unloading), insurance and surcharge on equipment and materials designated
In the foregoing Article I from the U.S.A. port of shipment to
Semarang, Indonesia, and the Port of
the Contractor will accept as full 
compensation
therefor the estimated sum of THIRTY-FOUR TIHOUSANI) FIVE HUNDRED DOll..' ';($34,500.00); subject to 
final adjustment to 
actual cost at 
the conclusion of

the shipment of all required materials and equipment; payment to be made in
United States currency in the manner provided in the 
contract documents

attached hereto.
 

ARTICLE IV. 
 That the Contractor shall

rques!- by the Owner 

furnish technical field services uponand that the OwnerIfurnishing such services, and 
shall pay to the Contractor forthe Contractor will accept as 
full. compensation
therefor, payment in accordance with the following schedule:
 

Per diem rate for each technical field rqrenentative: 

ONE HUNDRED NINETY-FIVE DOLLARS ($J95.00 USA) 

Living costs and other expenses in Indonesia for
each technical field representaLive at actual
cost but not 
to exceed the following per diem:
 

TEN THOUSAND FOUR HUNDRED RUPIA1iS (Rp 10,400 IND)
 

Round trip economy transportation includilng living
expenses, and expenses incidental 
to travel, to
and from Semarang, Indonesia, at 
actual 
cost.
 

The total costs for the service representative is
 
estimated to be
 

THIRTY-FIVE THOUSAND DOLLARS 

and ONE MIiLLION ($35,000.00 USA)
FIVE HUNDRED SIXTY THOUSAND RUPIAHS (Rp 1,560,000 I'I))


:.RTICLE V. 
That time of delivery is of the

a1d that 

essence of this Contract Agreement,
the Contractor shall proceed with the specified work and shall confotm to 
the schedule specified in Section LA of 
the specifications.
 

AR-ICLE 
VI. That in the event the Contractor shall fail tospecified equipment and materials within the 
deliver the


time period stipulated 
in the
foregoing Article V, the Contractor shall he liable to
amoLnt the Owner for theoif TWO HIUNDREB TIIIRTY-FIVIE DOLIARSnot ($235.00),
as as liquidated damages and
a penalty, for each calendar day of delay in delivery of the equipment
which causes a delay in achieving commercial operation of said unit or
the Construction Contractor 
 causes
to mobilize in addition to his normal construction
to achieve commercial operation of said unit in accordance with the provisions
.of Article GC.34 of 
the General Conditions; 
that said liquidated damages shall
 

(PLN 6104 )
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apply individually to the equipment and materials Units 1 and 2; provided

however, that the total amount of said liquidated damages shall not exceed
 
ten per cent of that portion of the contract price for equipment and materials
 
stated in Article II of this Contract Agreement which comprises the contract
 
price for all of the equipment and materials for that Unit.
 

IN WITNESS IaqERFOF, the parties heretoa executed this Contract Agreement
 
as of the day and year first above
 

' OWNER 

i,*RESCST k. 
PERUSA LISTRIK NEGARA
 

(Seal)
 

Attest-1j . , By:. " 
Director for Construction. 

CONTRACTOR 

BAILEY METER COMPA 
t (Seal)
 

Attest By: 

(PLN 6104 ) 
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ZCUTED I (7).. COUTERPATS BOan 110: 8064 81 84 

PERFORMANCE BOND
(Sf /,,,.c..o,,,o,ftr erg) 

.I h.f,PANC ,*A. mL..' a, ddr, I (Contractor) TYPEOF OGANIZATION ("X ,fJ 

BAILEY MIETER COMPANY
 
29801 Euclid Avenue P INDIVIDUAL PARTNINI4P
 

Wickliffe, Ohio 44092 EJOINt
 
VL NTURE CORPONATION 

STATEOF INCORPORATION 

_Delaware
 
SUgTY,:E) (%'.areJ .Jbu-wji ,.ddrri(,a PENAL SUM Or SONDFEDERAL INSURANCE COMPANY MILLJoWls) I THOUSAND(S) I MUNnRIDISI JCIN:Sl 

100 William Street 
 165 0OI0 I00
 
New York, N. Y. 10038 CONTRACT DATE CONTRACT NO 

If Known
 

KNOW ALL MEN BY TIIESE PRESENTS. That we, the Principal and'Surery(ies) hereto, are firmly bound to 
PertIsahadinimura kistrik Negara (flt-reimftr calledourselves, heirs, executors, administrators, PLN) in the above penal for the pati rind our and successors, sum nent of whichjointly and severally: Prwdrdt 'Ila, where the 
Sureties are corporations acting as cO-sureties, we, the Sureties. bind ourseves in such sum "jointly and severally" as
wCll AS -severally" only for the purpose of allowing a joint action or actions against any or all of us, and for allother purposes each Surety binds itself, jointly and severally with the Principal, for the payment of such sum only asis set furth uppo~ice the name of suth Surety, but if no limit of liability is indicated, the limit of liability shall be the 
fill amount of the penal sum. 

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the Principal entered into the contract identiied 
above; 

_NOW, THEREFORE, if the Principal hall: 

Pert''rzn and fulfill aflthe underlakrngR, covenants, terms, conditions, and agreements of said contract lurink, the orginalterm 01"s;ild contractl and any ,\tC.ion Iheieol that may be granted by PLN, with or without notice t .flth andSurety lici),
durin, the li:,: iuarantyof any requined under the contract, and shall also perform and fulfill all the tindertakins, covenants, 
terms. conJi..i, aiid a eeroents of any and all duly authorized modifications of said contract that ma) hereafter be made,
notic of which imodjiic.atons tu the Surely (ics) being hereby waived. 

IN IINI:SS WIIFREOFr, the Principal and Surety (ics) have executed this performance bond and have affixed theirseals on the 
date set forth above. 

.. PRIN4CIPAL
 

ILEY MElTER iOHPANY 2. 

BY: / ". (/'7 (.',.pa,' 
&. T.=,*,:J. Weign, A.1  '
 

(I",,'J I Controller 

. 
INDIVIDUAL SU'RETYIES) 

2. 

CORPORATE SURETY IESI 
N..£ F."era Inuac oTATE OF INC. LA ILIlY LIMIT 

... 100 in. Street, New York, N. Y . Jersey 

"T. R. Dreyer 2. 

LW 'L, ,[Attorney-in-Fact 
2,$-105 

P B. I 



COiPORATI SURETY(ES) (Crniuctj 

STATI[Of iNC. LIABILITYLIMIT 

.. I 

2. 

TIsa
 

STATE OF INC. LIABILITYLIMITAdJI.:,.,
q
 

2. w oii 

*1IAJI 2. "es 


STATEOF INC. LIABILITYLIMIT 

C.I ,,, / I 

t N., g JSTATE OP IC LIABILITYLIMIT 

sel 

S2. Cr,rpo,',ar
 

.. *,.j I 2 STATEOF INC. LIABILITY LIMIT 

I I:I 

S...- or ' orporale 

2. stal 

H 
LOND - P R T OISAPJD TOTAL 

PREmi,j A > 1.25 06.00 

INS' 1,UCTIONS 

I. Th: s form is authorized for use in connection (Surety A, Surety B, etc.) headed "CORPORATE 

with contracts for construction work or the furnishiog SURETY (IES)", and in the space designated "SIJR.. 

of supplies or services. There shall he no deviation TY (IES)" on the face of this form only the letter 

from this form without approval by IPLN. identification of the Sureties shall be inserted. 

2. The full legal name and husincss address of the (h) Where individual sureties execute the hond, 

Principal sho.ll he inserted in the space derignated they shall be two or more responsible persons. A 

l'ri*Icipal."un the face of this ;'orn. I he bond .hall lIe completed Affidavit of Individual Surety, for each 

signed by an authorized person. Where such persoii ut individual surety, shall accompany the bond. Such 

signing io a representative capacity (e.g., an attorney. sureties may be required to furnish additional bubstan

in-fact), but is not a member of the firm, partnt,ship, iating information concerning their assets and financial 

or joint venture, or an officer of the corporation Capacility as PLN may require. 

involved, evidence of his authority must be furnished. 

4. Corporations executing the bond shall affix their 
3. (a) Corporations executing the bond as sureties corporate seals. Individuals shall execute the bond 

must he autl-rized to .ct as sureties. Where more than opposite the word "Seal".
 

a single corporate surety is involved, their names and S. The name of each person signing this peffol.
 

addte,%s (city and state) shall be inserted in the paces manee bond should be typed in the space provided.
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C#.r.flo0 Copy of 

PEOWI,'A OF ATTOIRNEY 
.,i -r 'iint tMe FEDERAL INSURANCE COMPANY, 90 Jro1L St rppt, NewYcr, N.: York, 

.. 

a \'w Jersey Corporation, hen constituted and appointed, and does hereby constitute and ag1holnt 

V c. r.. 

AI . , Lor nr 

Ir f. "i. r d i C 
of
 

C(,:", Id 1, , nhi i,c 
each itj trun -nd lawfil At'orney-'n-Fact to cvnmote under ouch designation in its name and to affix iIN nrporateiceal 	 tu a.ii fror ad on its bI.:aif as wimrel.y thereon or otherwise, bonds of any of the following clasors, tn-wit:

.1. ad L ..:i4.s (o- than "lI'wil.iy Bonds) filcd in any suit, .a:,tter or proceeding in kils Court,or with L.-.y Sl. or faoLra(,Cur the doing or not doing of anything sp-cified in such Pond or ...... in wh:dh i 	 bondths 	 penalty o( 1 or ualrtaking does not exceed -dh sum of On Ilumdred 
2, t.ty Lol., . i States of Aimeria or any ai,;ency tlier.:f, thi-s re 

.	 
ag tcluJ "'red or Ir'mmitted 

L .1 .. ,r Or r t.'ol:S ieJaiu. h' Cw(tonis or In'rnal R\o vruo; Li.a!n:' and Permi: BoJlr fir other.',i,-ity ILnt. rd;r the laws, ordinnm'es or regulations of any Stat-, City, Town, Village, Board or othertic)., pnulic or. priv;it hi ,ki to Traniportation Coilparik', Lost Instrument loid,. LeaseC:.c::aton 1d, tLoeous bonds and Londs1i. Surety 	 on behalf of Notari'1 Public,Sh i'.ii" De;uty Siioruii's and sinilar piblie oilicials. 
S. oi cin buv If of coctraztors in cowiection with bids, J)ro ,zaisor contracts. 

' _ the zaid FE1)F;IZAL INSURANCE CO'MPA"XY, has, pursuant to its 2y-Laiwi. caused 
th,11 :',...:, to be -.!'nd by its Assistant Vice-President and Assistant Secretary and its corporate -zeal to hp hereto 

1st day of January 19 73. 

FEDERAL INSURANCE COMPANY 

By 

.V".2 .. . /cr/a 

Aosista21t T'iep h esident 

V~I1\'-; :" y L, '2(' ' 

Co =."f y, ..... ..Yorgrk~e . 

d o " 'acGre. or 
is.-istant So(-rotary 

,. ," U' . d.., g ,.' 

.i1tC- :i.. •P\ Vu1 t '.:!.a adt,..x5 o 
C t.,ilk Ow ii', i J~3~51the iA.Jr~hi' .L a ;' ox that he i IA ~Anntv.i' 

.x .. is.. i ii 	 f By-Inw of said 
a .ti.. -~ ~,. w r of A tioecuy ,,., -L 4 't ry cfa: d Coinpnny by lika aoulwiiity; thatS, 	 )Gi~orf'e M"cCllark and Iaoiis iiiiii to W A- istaut Xkce-Pr1 rt of said Coii-pany, andi hUlit thecI. Cecil Mlc'lalr,_ subscribed( to srid Pow-cr of Attorney is in the genuine handwriting of Finirl (Georgex!d-to sub.:cribed Ly authority of said By-laws and in eponu.''s przsence. 

Ackniwa-c.dtgcd cnd S-.'orn to b-fre 711 
on th date above written 

-~ Nfotayt u~ 	ec 

MAP17 X. BENDICK 
*uyNOTARY PLe, Stata of NYr York

No. 24-0237960 
Qualiled in Kings County%

CortificatcfIed in New York CounmtyCom.. mission Expires2March UJ, lt173 

M01N 1204F (Rr. i 73) 
L.A074 (IOU) 
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CITY AND COUNTY OF NEW YORK: s 
I, the unders1-ned, Assistant Secretary of the FEDERAL INSURANCEthe following is a true excerpt from the By-Laws of the said 

COMPANTY, do hereby ce.lltiy thatCompany as adopted by its BoardMarch 11, 1953 and amended May 27, 1971 ani that this By-Law is in full force and effect. 
of Directors on 

Section 2. "ARTICLE XVIII.All bonds, undertakings, contractsand on b-half of and other instruments other than, the Company whiclh it in authorized by as above for
zhall be executed in the namo and 

aw oruits charter to execute, may andChairman or t" o Preside-t or a Vke-Prosidenton lui'oif of tha Company either by the Chairmanjointly with the Secretary or or the Vicoan AssistantSecretary, under their respective deeignations, exce)t that any one or more ctlcers or attorne-q
nJ-fact designated in any reho;utionn of U. Board of Dractciyin any power of attorney executed on provided for in Section 

or the Executive Committee, orbond, undertaking 3 below, may execute any suchor other obligation an provided in such resolutionSection 3. or power of attorney.All -poweriof attorney for and on behalf of the Company may and shall be executed
in the name and on behalf of the Company, either by the Chairman or the Vice-ChairmanPrc ident or a Vice-President or an nsiitant Vice-President, jointly with 

or tho 
the Secretary.or anAssistant Secretary, under their reppective dsignations."And I further certify thiat I have comparedoriginal thereof and the the foregoingearae is a correct copy of tho POWER OF ATTORNEY Yvithand true copy of the whole theof said oriL.nal Power of Attorney snrdsaid Power of Attorney habs not been revoked. that 

And I further certify that said FEDERAL INSURANCE COMPANY Is duly licensed to transact fidelity and 
surety busi.-cs 
the P_. 

in each of the States of the Uniled, States of America, DLtrict of Columbia, Puerto Rico, and"nces of CanLa'a with the exception of P'rince Edward Island; and is also duly licensed to become sole 
Pach 

surety 
of 

on bonds, undertakin,:;, etc., permitted or required by law.
Given under my '-.nd and the seal of said Company at New York, N. Y., this 14th day of 

June... 
June 74 

........... .... ..................... d y o 

Assistant Secretary... 

http:Secretary.or


MIIFORM/VANCll Io ION INICUTIn (Mal, be a.., ofII D JrrAge " a/esa-,, 
(See 1411trNtliasaovavroar) 

.4C*AL I L.rgJ -~e, 's.* e- #--jl (Cofleao) Typo OF 00AMIATON (.\"N ,) 

.- #l~l Jll. JOD4 

0 00DIVDUAI 0 PARTNESHIP 

wwnA 0VII0,1CORPORAT1100 
STATEOF INCON4ORATION 

sitiermin) (Nave a) d ad Ad. aidow()j 
FINAL SUMOF E014 

MftIO~S) THOA "UNDfD1) IPItS 

CONTUCT DATE CONTRACT NO. 

KNOW ALL MEN BY THESE PRESENTS,
Pei usahaan imum 

That we, the Principal and Surery(ies) hereto,Lislrik Negara (hereinafter called are firmly bound tobind ourselves, our PLN) in the above penal sumheirs, executors, administrators, and successors, for the payment of which weSureties are corporations acting as -sureties, 
jointly and severally: Provided, That, where thewell as "severally" 

c we, the Sureties, bind ourselves in such sumonly for the purpose of allowing a "jointly and severally" asother parposes joint action or actions against any or all of us, and for allis 
each Surety binds itself, jointly and severally with the Principal, for the pyment of suchset forth opposite the name of such Surety, but if sum only asno limit of liability is indicated, the limit of liability shall be thefull amount of the penal sum. 

THE CONDITION OF THIS OBLIGATION IS SUCH, tbit whereas the Principal entered into the contrac identifiedabove; 

NOW, THEREFORE, if the Principal shall: 

Perform and fulfill all the undertakings, covenants, terms, conditions,term of said contract and any extensions thereof that may 
ana agreements of said contract during the orfgnalduring the be granted by PLN, with or without notice to the Surety (lei), andlife of any guaranty required under the contract, and sh~lterms, conditions, and also perform and fulfill all the undertakings, covenants,agreements of any and all duly authorized modifications of said contract that may hereafter be made,notice of which modifications to the Surety (ies) being hereby waived. 

IN WITNESS WHEREOF, the Principal and Surety (les) have executed this performance bond and have affixed their scals on thedate set forth above. 

-----.----.-- RINCIPAL 

(--(Seal) Cw"*.rdtf.) $2. 

( Typvd ) 

WDVIDUAL _511 (ES) 

(T(Sad) 

Y4lg)J. a auOMTEA' , 
2 Or INC. C1-"...
LtA5JI-,1 ($dC. 

P l~y~vd 

N.,g(,)l I 2. 

tdph(.l 



CORPORATE 5tTYIIES) (Comived) 
STATE e4£ uIaAIMUTOf LM 

2 Cerpwas'e 

o __ _ . .. 
Lfl 

... 

4 .2. 
. 

I STATEOF I14C. LIAIUTY tALMIT 

i t I ,' jt-
I iI~p 

N, iAdd.... 

2. 

STATEOf INC. MIM UMIT 

Coiperai
sell/ 

D I 
. (orporate 

Seal 

SI ;i"dJ 

SN.a,.e & STATEOFI WC IUAMITY LLMT 

.i2.Corrate 

2. 

D 

" 

Nane & 
Add,-, 

iNoI & 

S~go~v<,. 

I J 

Ir 

2. 

STATEOF *IC. UAILTY 
USJT 

LIMIT 

Corporate 

sea/ 

...r. & STATEOF WKC. liABLITY LIMIT 

-

f 
___ 

Tt.,,/ 

____________________ISeal 

+0I 

2 

I 

:I,/I 

Corporate 

INSTRUCTIONS 

i. TtyIS form is authorized for use in connection (Surety A, Surety B, etc.) headed "CORPORATE 
with contracts for Construction work or the furniahins SURETY (IES)", and in the apace dealgasted "SURE
of supplies or services. There shall be no deviation TY tIS)" on the fae of this form only the letter 
from this form without approval by PLN. identification of the Sureties shall be inserted. 

2. The full legal name and business, address of the (b) Where ndividual sureties execute the bond, 
Principal shall he inserted in the space designated they shall be two or more responsible persons. A 
"'Principal"on the face of this form. The bond .shall be completed Affidavit of Individual Surety, for each 
slined by an authorized person. Where such person is individual surety, shell accompany the bond. Such 
signing in a representative capacity (e.g., an attorney- sureties may be required to furnish additional substan
in-fact), bul is not a member of the firm, partnership, titing Information concerunn their assets and financMIl 
or joint venture, or an officer of the corporation capseility s PLN may require. 
involved, evidence of his authority must be furnished. 

4. Corporations executing the bond IhilI affix their 
.3. (a) Corporations executing the bond as sureties coposite the wordiviSeal hl xcuetebn 

must be authorized so act as sureties. Where more than opsiehewr el.!
 
a single corporate surety is involved, their names and S. The name of each person siuing tis psefor
addresses (city and state) shalt be inserted in the spaes inance bond should be typed in the space provlded.
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GENERAL CONDITIONS
 

"Basis of Contract Award 
x	GC.l CONTRACT DOCUMENTS. It is understood and agreed that the Invitation
 

for Bids, Instructions to Bidders, Proposal, Proposal Data, Co 
 Iract Agree-

XX ment, Performance Bond, 
*A)yXMUs, General Conditions, Specifications,


Drawings, Addenda, and Change Orders issued bythe Owner or the Engineer,

and specifications and engineering data furnished by the Contractor and
 
accepted by the Owner, are each included in this Contract and the work
 
shall be done in accordance therewith.
 

GC.2 DEFINITIONS. 
Words, phrases, or other expresnions used in these
 
cuntract diocuments shall have meanings as follows:
 

1. 	 "Contract" or "contract documents" shall include the items 
enumerated above under CONTRACT DOCUMENTS. 

2. 	 "Owner" or "PLN" shall mean the Perusahaan Umum Listrik Negara, 
an Agency of the Ministry of Public Works and Power of the 
Government of the Republic of Indonesia named and designated
in the Contract Agreement as "Party of the First Part", acting
through its duly authorized agents. All notices, letters, and
 
other communication directed to the Owner shall be addressed
 
and delivered to:
 

Director of Construction 
Perusahaan Umum Listrik Negara 
Jalan Sunan Ngampel 1 
Kebajoran Baru 
Jakarta, Indonesia
 
Cable address: PLNPST Jakarta Indonesia 

3. 	 "Contractor", "Manufacturer", or "Supplier" shall mean the corpo
ration, company, partnership, firm, or individual named and desig
nated in the Contract Agreement as the "Party of the Second Part",
who has entered into this Contract for the performance of the 
work covered thereby, and its, his, or their duly authorized
 
representatives.
 

4. 	 "Subcontractor" shall mean and refer only to a corporation,

partnership, or individual having a direct contract with the
 
Contractor for performing work covered by these contract docu
ments. 

5. 	 "Engineer" shall mean the firm of Black & Veatch International, 
Consulting Engineers, 1500 Meadow Lake Parkway, (mailing address
 
P.O. Box 8405), Kansas City, Missouri 64114, (or P.O. Box 3149
 
Jakarta, Indonesia) or its duly authorized agents.


X Added for Contract
 

XX Not included in contract
 

(PLN - 6104 )

(EQUIPMENT & RATERIALS) 
 GC-l 
061573 



"SA" shall mean tne United States of America. 

"AID" shall mean the United States Government, Department of State,
.gcn-v for international Development or any 
successor agency of
 
Z.;e UnI-ea States Government. 

a. 
"Date of contract", or equivalent words, shall mean the date

written in 
the first paragraph of the Contract Agreement; that is,

the date of final signature by PLN. $
 

9. "Contract effective date" shall mean the date when an irre
vocable ietter of credit is established in a United States
 
of America bank.
 

lu. ".ay" or "days", unlss herein otherwise expressly defined,

saall mean a calendar day or days of 24 hours each.
 

Ii. "Tlhe 
work" shall mean the equipment, supplies, materials, labor,
and services to be furnished under the contract and the carrying

out of all obligations imposed by the contract documents.
 

12. "Drawings" or "plans" shall mean all (a) drawings furnished bythe Owner as 
a basis for proposals, (b) supplementary drawings
furnished by the Owner to clarify and to define in greater detail

the intent of the contract drawings and specifications, (c) drawings submitted by the successful bidder with his proposal, provided such drawings are acceptable to the Owner, (d) drawings
furnished by the Owner to the Contractor during the progress ofthe work, and (e) engineering data and drawings submitted by the
Contractor during the progress of the work, provided such draw
ings are acceptable to the Engineer.
 

13. WlhNenever in these contract documents the words "as ordered",
"as directed", "as required", "as permitted", "as allowed", orwords or phrases of like import are used, it 
shall be under
stood that the order, direction, requirement, permission, or
allowance of the Owner or Engineer is intended only to the 
extent of judging compliance with the terms of the contract; 
none of these terms shall imply the Owner or the Engineer has any authority or responsibility for supervision of the Contractor's forces, such supervision and the sole responsibility therefor
 
being strictly reserved for the Contractor.
 

14. Similarly the words "approved", "reasonable", "suitable",
"acceptable", "proper", "satisfactory", or words of like
effect and import, unless otherwise particularly specified

hereir., 
shall mean approved, reasonable, suitable, accepta
ble, proper, or satisfactory in the judgment of the Owner
 
or Engineer, to the extent provided in "12" above.
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16. "Startup" shall mean the time period required to bring the
steam-electric generating unit from an inactive condition,
when construction is essentially complete, to the state ready
for commercial operation. 
 The startup period shall include
preli&inary inspection and ch-ck-out of equipment and supporting subsystems; criaj operation of cupporting equipment and
subsystems; Initial operation of the c%-izlete steam-electric
 
generating unit; operation of the complete twit 
to obtain
data, perform calibralion and corrective work; ebutdown, inspection and adjustment prior to obtaining commercial oper
ating status.
 

17. "Initial operation" shall mean the first 
integral operation
of 
the complete steam-electric generating unit with subsystems and supporting eqoipment in service or available for
 
service.
 

18. "Commercial operation" shall mean the condition of operation

in which the complete steam-electric generating unit is
officially declared by the Owner to be available for continuous operation at variable loads up to 
and including rated
 
capacity.
 

19. 
 "Official acceptance" shall mean the Owner's written accep
tance of all work performed under this Contract.
 

GC.3 EXECUTION OF CONTRACT. 
After appropriate AID arproval, copies of the
contract documents will be prepared by the Engineer. 
All copies will be
submitted to 
the Contractor and the Contractor shall execute the Contract
Agreement, insert executed copies of the required bonds and power of attorney,
and submit all copies 
to the Owner. 
 The date of contract 
on the contract
forms shall be left blank for filling in by the Owner. 
The certification
date on the power of attorney shall also be 
left blank for filling in by

the Owner.
 

Copies of engineering data, special forms, or other documents furnished
by the Contractor, which are 
required to be incorporated in the contract
 
shall be supplied to the Engineer.
 

The Owner will execute all copies, and make distribution of one copy each
to 
the Owner, Engineer, Contractor, and Surety.
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After receipt of the executed contract documents, the Engineer will prepare
17 additional copies of the documents for distribution to the Owner, Engi
neer, Contractor and AID.
 

GC.4 LEGAL ADDRESSES. 
The business address of the Contractor given in the
Proposal is hereby designated as 
-he place to wihich all notices, letters,
and other communictions to the Contractor may be mailed or delivered. 
 The
address of the Owner appearing in Article GC.2 is hereby designated as 
the
place to which all notices, letters, and other communications to the Owner
may be mailed or delivered. The delivery by one party to the other party
at 
an address so designated, or the depositing in any mail box regularly
maintained by the post office, of any notice, letter, or other communication
addressed to such address, postage prepaid, registered or certified mail,
with 
return receipt requested, shall be deemed sufficient service thereof,
and 
the date of said service shall be the date of such delivery or mailing.
Either party may change the said address or addresses at any time by an
instrument in writing delivered to the Engineer and to the other party.
Nothing herein contained shall be deemed to preclude or render inoperative
the service of any notice, letter, or communication upon either party

personally.
 

GC.5 
 SCOPE AND INTENT OF CONTRACT DOCUMENTS. The specifications and
drawings are 
intended to supplement but not necessarily duplicate each
other. 
Any work exhibited in the one and not in the other shall be executed as if it had been set forth in both, 
so that the work will be constructed according to the complete design 
as determined by the Engineer.
 

Should anything necessary for a clear understanding of the work be omitted
from the specifications ind drawings, ot should the requirements appear
to be in conflict, the Contractor shall secure written instructions from
the Eng ieer before proceeding with the work affected thereby. 
It is
understood and agreed that the work shall be performed according to the
 
contrazt documents.
 

GC.6 INDEPENDENT CONTRACTOR. 
The relationship of the Contractor to the
Owner shall be that of an independent contractor.
 

X ............ 

.......... 
 . . 
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GC.9 REFERENCE STANDARDS. Reference to the standards of any technical
 
society, organization, or association, or to codes of local or state

authorities, shall mean the latest standard, cpde, specification, or
 
tentative standard adopted and published at the date of taking bids,
 
unless specifically stated otherwise.
 

GC.10 
NO WAIVER OF RIGHTS. Neither the inspection by the Owner or Engineer

or any of their officials, employees, or agents, nor any order by the Owner
 
or Engineer for payment of money, cr any payment for, or acceptance of, the

whole or any part of the work by the Owner or Engineer, nor any extension of
 
time, nor any possession taken by the Owner or its employees shall operate

as 
a waiver of any provision of this Contract, or of any power herein re
served to the Owner, or any right to damages herein provided, nor shall any

waiver of any breach in this Contract be held to be a waiver of any other or
 
subsequent breach.
 

GC.II AUTHORITY OF THE ENGINEER. 
To prevent delays and disputes, and
 
to discourage litigation, it is agreed by the parties to this Contract

that the Engineer shall determine all questions in relation to the work.
 

Duties of the Engineer with respect to the work performed under this Contract

include, but are not necessarily limited to, the following: interpretation

of the specifications and documents; review of engineering data submitted

by the Contractor; witnessing tests of equipment and material prior to ship
ment as required; certification of the delivery of equipment and materials
 
to the plant site; inspection and acceptance or rejection of equipment and

materials delivered to the plant site; inspection and acceptance or rejec
tion of equipment and materials during and upon completion of construction
 
at the plant site; assisting the Owner in preparation and issuance of change

orders; review of acceptance test procedures, schedules, and results; and
 
final inspection of the completely installed equipment and materials.
 

If in the opinion of the Contractor a decision made by the Engineer is not

in accordance with the meaning and intent of the contract, the Contractor
 
may file with the Engineer, within 30 days after receipt of the decision,
 
a written objection to the decision. 
Failure to file an objection within
 
the allotted time will be considered acceptance of the Engineer's decision
 
and the decision shall become final and conclusive.
 

The Engineer's decision and the filing of the written objection thereto
 
shall be a condition precedent to the right to request arbitration or
 
to start action in court.
 

Refer to Item 18 of Addendum 1.
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GC.12 ENGINEERING INSPECTION. 
The Owner may appoint such inspectors 
as
the Owner deems proper to 
inspect the materials furnished and the work
performed for compliance with the drawings and specifications. 
The Contractor shall furnish all reasonable assistance required by the Engineer,
or inspectors, for the proper inspection of the work.
 

The Contractor shall obey the directions and instructions of the Engineer
or inspector when they are 
consistent with the obligations of this Contract. 
 Should the Contractor object to any order given by any inspector,
the Contractor may make written appeal to the Engineer for a decision.
 
inspectors and other authorized representatives of the Owner or Engineer
xx 
shall be free at all times 
to perfor their duties. Any attempted interference of one of them by the Contractor or his employees shall be sufficient
reason, if the Owner so decides, to terminate the contract.
 

Inspection of 
the work by the Engineer, or inspectors, w11 be performed at
the 
factory of the manufacturer prior to shipment of the equipment and materials and at 
the Owner's plant site following delivery thereto. 
Procedures
whereby the Contractor shall notify the Engineer a reasonable time in advance
that the work or any part thereof is ready for inspection shall be established by agreement between the Engineer and the Contractor.
 

Inspection shall not 
relieve the Contractor from any obligation to perform
the work strictly in accordance with the drawings and specifications.
not Work
so performed shall be removed and replacee by the Contractor at his own
 expense.
 

GC.13 
 RIGHT OF OWNER TO TERMINATE CONTRACT FOR CAUSE.
done unTder If the work to be
thls Contract is abandoned by the Contractor; or if this Contract
is assigned by him without the written consent of the Owner; 
or if the Contractor is adjudged bankrupt; or if 
a general assignment of his assets is
made for the benefit of his creditors;

XXXContractor or if a receiver is appointed for the
or 
any of his property; 
or if at any time the
work under this Contract
is being unnecessarily delayed, that the Contractor is violating any of the
conditions of this Contract, 
or 
that he is executing the same in bad faith
or otherwise not in accordance with the terms of said contract; or if the
work is not substantially completed within the time named for its completion
or within the 
time to which such completion date may be extended; 
then the
Owner may serve written notice upon the Contractor and his surety of the
Owner's 
intention to terminate this Contract. 
Unless within 30 days after
the serving of such notice, a satisfactory arrangement is made for continuance, 
this Contract shall terminate. 
In the event 
of such termination,
the surety shall have the right to take over and complece the work, provided
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that if the surety does not comence performance within 60 days, the Ownermay take over and prosecute the work to completion, by contract or otherise.The Contractor and his surety shall be liable to the Owner for all excessCost sustained by the Owner by reason of such prosecution and completion. 

GC.14 HINDRANCES AND DELAYS. 
 The Contractor expressly agrees that the
period of time named in the Contract Agreement to complete all work includes

allowance for all hindrances and delays incident to the work. 
No claim
shall be made by the Contractor for hindrancesor delays from any cause

during the progress of the work, except as provided under SUSPENSION OF
 
WORK and FORCE MAJEURE.
 

GC.15 SUSPENSION OF WORK. 
The Owner reserves the right to suspend and
reinstate execution of the whole or any part of the work without invalidating
the provisions of the contract. 
Orders for suspension or reinstatement of

work will be issued by the Owner to the Contractor in writing. The time for
completion of the work will be extended for a period equal to the time lost
 
by reason of the suspensioD.
 

Changes in Contractor's price 
or delivery schedules which occur during a
period of suspension ordered by the Owner shall not affect this Contract
 except as 
agreed by the Owner and the Contractor. If the Contractor proposes to apply such changes to this Contract, he shall present his proposal
to the Owner in writing. During the 60 day period from and after the receipt
by the Owner of such written proposal, the Owner shall be permitted to 
re
instate the work without change. 
 If the work is not reinstated during this
60 day period, 
the Owner and the Contractor shall agree upon reasonable and
proper changes or 
the Owner may cancel the unshipped portion of the work.
 

Changes in delivery schedule shall mean extension of the scheduled time of

delivery beyond the number of days of the suspension period.
 

Any necessary and demonstrable costs incurred by the Contractor as a result
of suspension of work will be paid by the Owner, provided such costs are
 
substantiated to the satisfaction of the Owner.
 

...............
 
..... 
 .......... 


It 
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GC.17 DELAYED SHIPMENT. The Owner reserves the right to order (by writtennotice) the Contractor to delay shipment of equipment and materials herein
contracted. 
 In the event such a delay is ordered by the Owner thewill pay Ownerte Contractor reasonable and proper extra charges incurred by
the Contractor as a result of the delay. 
 Such extra charges shall includex storage charges, handling charges, insurance, $wa*9UoW K,transportation charges to the storage facility, and preservation during
storage. 
 In the event storage is necessary, the Contractor shall be guided
by 
the Owner's instructions in respect to the removal from storage and the
arrangements for export shipment in accordance with the terms of the Con
tract.
 

GC.18 TERMINATION FOR THE CONVENIENCE OF THE OWNER. 
The Owner reserves
the right to terminate and cancel this Contract in whole or in part at any
time by written notice to the Contractor. 

the Contractor agrees 

In the event of such termination,

to waive any claims for damages including loss of
anticipated profits on account thereof. 
 The Owner will pay to the Contractor
reasonable and proper cancellation charges which are demonstrable to the
satisfaction of tile Owner. 
 In the event of such termination, provisions
of 
these contract documents relating to specific warranties and guarantees
and to agreements to hold harmless or indemnify the other party to the Contract shall remain in full force and effect to the extent provided therein.
 

upon receipt of notice of termination, the Contractor shall discontinue the
worl on 
the date and to the extent specified in the notice, make every
reasonable effort to procure cancellation of all orders and subcontracts to
the 
extent of their relationship to the work terminated and upon terms
satisfactory to the Owner; halt all further purchasing or subcontracting
activity applicable to the work terminated; and assist the Owner in maintenance, protection, and disposition of work already acquired by the Owner

under this Contract.
 

GC.19 MODIFICATIONS. The Contractor shall modify the work whenever so
ordered by the Owner and such modifications shall not affect the validity
of tie contract. Modifications may involve increases or decreases in the
amount of the work for which appropriate contract price adjustment will

be made.
 

Revised in accor'ance with Item 23 of Addendem 1.
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All modifications shall be made under the authority of duly executed change

orders issued and signed by the Owner, approved by AID, and accepted and
 
signed by the Contractor.
 

If 	modifications affect the delivery and completion schedule of the work,

appropriate adjustments to the schedules will be made as provided for in
 
the article FORCE MAJEURE and this article in these GENERAL CONDITIONS.
 

GC.19.1 Extra Work. Modifications which increase the amount of the work
 
shall be paid for according to the amount actually done.
 

x 
Claims for extra work will not be paid unless the work covered by such

claims was authorized in writing by the Owner or Engineer. 
The Contractor
 
shall not 
have the right to prosecute or maintain either an arbitration
 
proceeding or an action in court to recover for extra work unless the claim
 
is based upon a written order from the Owner or Engineer. Payments for
 
extra work will be based on lump sums plus a percentage allowance as agreed

to by the Owner or Engineer and the Contractor before the extra work is
 
started. 
The percentage allowance shall include the Contractor's extra
 
profit and extra overhead and, unless otherwise agreed by the Contractor
 
and the Owner or Engineer, the percentage allowance shall be 15 per cent
 
of the total direct cost.
 

x 	For the purpose of determining whether proposed extra work will be authorized,

the Contractor shall submit to the Engineer, for approval, a detailed fixed
 
cost proposal for proposed extra work. 
The proposal shall show itemized
 
quantities and charges for all elements of direct cost and a percentage

allowance to cover extra profit and extra overhead. 
Unless otherwise agreed
 
upon by the Contractor and the Owner or Engineer, the percentage allowance
 
shall be 15 
per cent of the total direct cost.
 

GC.19.2 Decreased Work. If a modification decreases the amount of work
 
to be done, such decrease shall not constitute the basis for a claim
 
for damages or anticipated profits on work affected by such decrease.
 
The Engineer shall determine on an equitable basis the amount of (a)

credit due the Owner for contract work not done as a result of an authorized
 
change, (b) allowance to the Contractor for any actual loss incurred in con
nection with the purchase, delivery, and subsequent disposal of materials
 
or equipment required for use on the work aF planned and which could not
 
be used in any part of the work as actually built, and (c) any other ad
justment of the contract amount where the method to be used in making such
 
adjustment is not 
clearly defined in the contract documents.
 

GC.20 ARBITRATION. Except as may otherwise be provided in this Contract,
 
any dispute or difference arising under this Contract which cannot be
 
settled by agreement between the parties to the dispute shall be submitted
 
to arbitration in the manner specified herein.
 

X Refer to Item 24 of Addendum 1.
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Witnin 30 days from the date of failure to reach agreement as established
by written notice by either party to the dispute to the other, each party
to the dispute shall appoint an arbitrator. 
If the two arbitrators thus
appointed fail to agree upon a decision and award within 30 days of the date
of appointment of the second arbitrator, they shall select a third arbitrator
by agreement. 
If either party to the dispute fails to appoint an arbitrator
within the allotted time, 
or if the two arbitrators cannot agree upon a
third arbitrator within 10 days, then the parties to the dispute, or either
of them, shall apply to the Court of Arbitrationtof the International
Chamber of Commerce, 38 Cour Albert ler, Paris VIII for the appointments
which have not been made as stated.
 

The arbitration proceedings shall be conducted in accordance with the Rules
of Conciliation and Arbitration of the International Chamber of Commerce.
The decision shall be by majority vote of the arbitrators and shall be
final, conclusive, and binding upon the parties thereto. 
 Each party shall
bear the cost of its appointed arbitrator. 
The cost of the third arbitrator if 
one be appointed, shall be borne by the parties as the arbitrators
 
may determine.
 

All arbitration proceedings shall be conducted in a location acceptable to
both parties to the dispute.
 

Decision of the arbitrators shall be final and binding on the parties and
an action to enforce the decision of the arbitrators may be instituted in
any court of competent jurisdiction.
 

The Contractor shall not cause a delay of the work during any arbitration
proceedings, except by agreement with the Owner. 
It is understood and
agreed by the parties to the contract that no requirement or statement
herein shall be interpreted as curtailing the power of the Engineer to
determine the amount, quality, and acceptability of work and materials.
 

GC.21 
 LAWS AND REGULATIONS.
 

GC.21.1 Non-Indonesian Laws and Regulations. 
The Contractor shall observe
and comply with all applicable ordinances, laws, and regulations in the
locality where equipment may be manufactured. The Contractor shall protect
and indemnify the Owner and the Owner's officers and agents against any
claim or liability arising from or based on violation of such ordinances,

regulations, or laws.
 

GC.21.2 
Indonesian Laws and Regulations. If Contractor's personnel are
required in Indonesia, the following stipulations shall apply.
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The Contractor shall observe, comply with and respect Indonesian laws,
rules and regulations and 
jr 

1hall not interfere with Indonesian politicalreligious affairs either directly or indirectly. The Contractor shallcowply with uch other rules and regulations as the Owner and Engineermay establiLsi Iron time to time with respect to the construction work
and personnel employed by the Contractor. 

The Contractor shall, in all dealings with labor in his employ, have dueregard to all recognized festival days of rest Ind religious or other cus
toms. 

The Contractor shall not orgive barter, or. otherwise dispose of, to anyperson or persons, any arms or ammunition of any kind, or permit or suffer 
the same as aforesaid. 

In the event of any outbreak of I-llness of an epidemic nature, the Contractor shall comply with and carry out such regulations, orders and requirements as may be made by the Government of Indonesia or the local
medical or sanitary authorities, for the purpose of dealing with and over
coming the same.
 

GC.22 
TAXES, PERMITS AND LICENSES.
 

GC.22.1 Non-Indonesian Taxes, Permits, and Licenses. 
The Contractor shall
pay all sales, use, income and other taxes and duties, tariffs, and imports
lawfully assessed against the Owner or the Contractor (excluding the Republic
of 
Indonesia or any political subdivision thereof) in connection with the
work included in this Contract. The Contractor shall obtain and forpay allUSA or other non-Indonesian licenses, permits, and inspections required for
the work including the cost of securing all export licenses and permits for
materials, equipment, supplies and personnel exported from orthe USA other 
country to Indonesia.
 

GC.22.2 Indonesian Taxes, Permits, and Licenses. 
The Contractor will be
exempt from any import duties and charges levied by Indonesian law on the
equipment and materials by virtue of the Owner's relevant exemption
privileges. The exemption shall also include stamp duties imposed on the
Contract. 
Any Indonesian taxes which the Contractor pays in order to perform the work under this Contract will be for the account of the Owner;
however the Contractor shall not pay such taxes without the prior written
 
approval of the Owner.
 

The Contractor and his non-Indonesian field personnel will be exempt fromthe payment of Indonesian income taxes on payments received under thisContract and from custom duties, harbor dues and other charges for impor
tation of personal effects.
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Lnstruments, tools, machinery, and vehicles required for the performance ofthe work in Indonesia and imported the conditionon that they will be exported at the completion of the work will be exempted from customs duties 
and other such charges.
 

GC.23 PATENTS. Royalties and fees for patents covering materials,
articles, apparatus, devices, equipment, or processes used in the work,
shall be includ( I in the contract amount. The Contractor shall satisfy
all demands that may be made at any time for such royalties or fees and
he shall be liable for any damages or claims for patent infringements.
The Contractor shall, at his own cost and expense, defend all suits or
proceedings that may be instituted against the Owner for alleged infringement of any patents involved in the work and, in case of an award
of damages, the Contractor shall pay such award. 
Final payment to the
Contractor by the Owner will not be made while cny such suit or claim

X remains unsettled. 

In the event any apparatus or equipment, or any part thereof furnished
by the Contractor, is in such suit or proceedings held to constitute

infringement, and its 
use is enjoined, the Contractor shall, at his
option, and at his own expense, either: procure for the Owner the right
to continue use of said apparatus, equipment, or part thereof; replace it
with noninfringing apparatus or equipment; or modify it 
so it becomes non
infringing.
 

GC.24 
 MATERIALS AND EQUIPMENT. Unless specifically provided otherwise in each case, all materials and equipment furnished for permanent
installation in the work shall conform to applicable standard specifications and shall be new, unused, and undamaged when installed or otherwise incorporated in the work. 
No such material or equipment shall be
used by the Contractor for any purpose other than that intended or
specified, unless such use is specifically authorized by the Owner in
 
each case.
 

GC.24.1 Equivalent Materials and Equipment. 
Whenever a material or article
is specified or described by using the name of a proprietary product or
the name of a particular manufacturer or vendor, the specific item mentioned
shall be understood as establishing the type, function, and quality desired.
Other manufacturers' products will be considered provided sufficient information is submitted to allow the Engineer to determine that the products

proposed are equivalent to those named.
 

GC.25 GUARANTEE. The Contractor guarantees that the work herein contracted
will be as specified and will be free from defects in design, workmanship,
and materials. If within the guarantee period the work fails to meet the
 

Deleted in accordance with Item 25 of Addendum 1.
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provisions of tis guarantee, the Contractor shall promptly correct any
defects, 
including nonconformance with the specifications, by adjustment,
X repair, or replacement of all defective parts or materials. 
The j;uaraI ett'tperiod shall begin on the date of official acceptance, andsihall ond 12 months later. 

If manufacturer's field representatives are included in the Contract, such
supervision shall be furnished by the Contractor without cost for the correction of any defects.
 

cost of all materials,The parts, labor, transportation, supervision,special tools, and supplies required for replac-ent or repair of partsand for correction of defects shall be paid by th Contractor or bythe surety. 

This guarantee shall be extended to cover all repairs and replacements
furnished under the guarantee and the period of the guarantee for eachsuch repair or replacement shall be one year from the date of installation
 
thereof.
 

If within 20 days after the Owner gives the Contractor notice of a defect,
the Contractor neglects to make or undertake with due diligence to make
the necessary corrections, the Owner is hereby authorizedcorrections himself or to make theorder the work to be done by a third party, andthe cost of the corrections shall be paid by the Contractor. 
The Owner
will be permitted to make repairs or replacements on equipment without
affecting the guarantee or without prior notice to the Contractor so long
as 
the repairs or replacements involve the correct installation of replacement parts. 
 The Owner shall also be permitted to adjust or 
test equipment
as outlined in instruction manuals provided by the Contractor or as directed
by the Contractor's erection or operating superintendent.
 
In the event of an emergency where, in the judgment of the Owner, delay
would cause serious loss or damage, repairs or adjustments may be made by
the Owner or a third party chosen by the Owner without advance notice to
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the Contractor and the cost of the work shall be paid by the Contractor,
 
or by the surety.
Contractor will be notified promptly and shall assist wherever possible
 

In the event such action is taken by the Owner, the
 
in making the necessary corrections.
 
GC.26 
 INSURANCE. 
The Contractor shall secure and maintain insurance of
 
such types and in such amounts as may be necessary to protect himself 
the interests of the Owner against all hazards andafter specified. or Asks of loss as hereinunderwriter thereof in each case, shall be acceptable to the Owner but
 

The form and limits of such insurance, together with the
regardless of such acceptance it shall be the responsibility
tractor to maintain adequate insurance of the Concoverage at
the Contractor to maintain adequate coverage shall not relieve him of any
 

all times. 
 Failure of
 
contractual responsibility 
or obligation.

In the event of loss 

this 


or damage to equipment and materials furnished under

Contract, the Contractor shall file all damage claims and shall be
 

responsible for the replacement 
or repair of the work insured hereunder.

Passage of title shall not relieve the Contractor of responsibility
loss or damage to the work. for
 

11e 
Contractor shall file with the Owner satisfactory certificates, 
or
 
copies, of the policies providing the specified insurance. 
Certificates
 
of insurance covering physical loss or damage to equipment and materials
 
shall be submitted at leastequipment 60 days beforeand materials. the first ship-ent of theA certificate for each of the other insurance
 
Policies shall be submitted at least 60 days prior to the arrival of the
 
Contractor's personnel in Indonesia. Each certificate shall state that 
the Owner will be given 60 days written notice before the change, cancellation, or expiration of the included policies.

The workmen's compensation, automobile liability, and general liability
 
insurance specified shall apply only to field services such as manufac
turer's technical direction, field testing, and similar work not included
as part of the normal manufacturing 
process.


GC.26.1 Workmen's Compensation andsl-h aol 
 u aCo_= . Eployer's Liability.ontractor
s p t o+ ^ _ T
- "s,T h=i- 
compensation laws. 
insurance
clais_ under applicable workmen's
The Contractor shall also be protected against claims
 

for injury, disease, or death of employees which, for any reason, may not
covering workmen within the USA shall include an 

The policy


"all states" endorsement.
 

fall within the provisions of a workmen'q compensation law. 
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The liability limits shall not be less than the following:
 

Workmen's Compensation
 

Employees within the USA 
 Statutory
 

Personnel outside the USA 
 Payments comparable to
who are US citizens, resi-
 thbse provided by the
dents of the USA, or hired 
 Longshoremen's and Harbor
in the USA 
 Worker's Act (33 USC 901
 
et seq)
 

Other employees 
 Payments meeting at least
 
the minimum legal require
ments applicable by reason
 
of the point of hiring and
 
the site of the work
 

Employer's Liability (for all 
 $100,000 each person

employees)
 

GC.26.2 Comprehensive Automobile Liability. 
 This insurance shall be
written in comprehensive form and shall protect the Contractor against
all claims for injuries to members of the public and damage to property
of others arising from the use of motor vehicles, and shall cover operation on 
or off the site of all motor vehicles licensed for highway use,
whether they are owned, nonowned, or hired.
 

The liability limits per vehicle shall not be less than:
 

Bodily injury 
 $50,000 each person
 
$100,000 each occurrence
 

Property damage 
 $100,000 each occurrence
 

GC.26.3 Comprehensive General Liability. 
This insurance shall be
written in comprehensive form and shall protect the Contractor against
all claims arising from injuries to members of the public or damage to
property of others arising out of any act or omission of the Contractor
or his agents, employees, or subcontractors or from strikes, riots, and
civil commotions. 
 In addition, this policy shall specifically insure the
contractual liability assumed by the Contractor under the article entitled
DEFENSE OF SUITS. 
 The Contractor shall notify the Owner of any contractual
liability assumed hereunder that is not insurable.
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The policy shall insure all of the hazards incident to the work including,
but not limited to, the hazards enumerated below whenever such hazards are
involved in the Contractor's work:
 

(1) 	Premises 
- Operations 

(2) 	Elevators and hoists
 

(3) 	Independent contractors (Contractor's protective liability
insurance for protection against suits arising out of negligence of subcontractors.)
 

(4) 
Products including completed operations to be in force for
one year after official acceptance of the work.
 

(5) 	Contractual liability
 

To the extent that any contractor's work calls for blasting, explosive or
underground work, his comprehensive general liability insurance shall be
written to eliminate explosion, collapse, and underground damage (XCU)
exclusions.
 

The liability limits shall not be less than:
 

Bodily injury 

$250,000 each person
 

$500,000 each occurrence
 
Property damage 
 $500,000 each occurrence
 

$500,000 aggregate

GC.26.4 Installation Floater. 
This 	insurance shall protect the Contractor, the Owner, and the Engineer from all insurable risks of physical
loss 	or damage to materials and equipment while the materials and equipment
are 
in transit from the Contractor's factory to the USA port of shipment;
during storage and loading for ocean shipment; during unloading and storage
at 
the receiving port; during loading and transit from the receiving port to
the construction site; and until the equipment and materials are unloaded at
the plant site, inspected, and received into custody of the Owner or his
designated installation contractor or until 60 days from unloading at the
port of Semarang, whichever shall first occur. 
 It shall be of the "all
risks" type, with coverages designed for the circumstances which may occur
in the particular work included in this Contract.
for an amount not less The coverage shall be
than the insurable value of the equipment and materials CI&F at 
the site.
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lnstailaiton floater insurance shall provide for losses to be payable
to t.e Contractor, the Owner, and the Engineer as 
their interests may
appear and shall contain a waiver of subrogation rights against the
 
insured parties.
 

Installation floater insurance shall be coordinated with the ocean cargo
insurance specified hereinafter to provide complete coverage of equipment
and materials at all times until termination of the 
coverage as specified

above.
 

Certificates of insurance covering installation floater insurance shall
quote the insurin6 igreement and all exclusions as they appear in the
policy; 
or in lieu c. certificates, copies of the complete policy may

be submitted.
 

GC.26.5 
 Ocean Cargo Insurance. This insurance shall insure and protect
the 
insurable interests of the Contractor and the Owner against all insurable
risks of physical loss 
or damage to equipment and materials while aboard an
ocean going vessel in transit to .the Owner. 
 This insurance shall be written
for all 
risks including but not limited to war, riot, strike, and civil commotion. Coverage shall be for an amount not 
less than the cost, insurance,
and freight (CI&F) value of the equipment and materials.
 

In the event the Contractor elects, or is directed by the Owner, to 
ship
equipment and materials by aircraft, insurance providing coverage equivalent
to that specified above for ocean 
cargo shall be provided.
 

GC.26.6 
 Other Insurance. The Contractor shall secure and maintain such
other insurance coverage 
as may be required to protect against perils and
legal liabilities not covered under the foregoing coverages.
 

GC.27 TRANSFER OF TITLE. 
The title of ownership for equipment and material
furnished fob port of shipment under this Contract shall be passed to
Owner at the
the time the equipment and material are actually loaded free on
board cargo vessels at the port of shipment. This transfer of title shall
not 
be construed to mean an acceptance of the equipment and materials; the
Contractor shall continue to be responsible for tjie quality and performance
of such equipment and materials, and for their compliance with the specifications, until final acceptance of the work and the fulfillment of the
guarantee provisions of this Contract.
 

Transfer of title shall not relieve the Contractor from responsibility for
all 
risk of loss or damage to the equipment and materials as specified under
the article INSURANCE in these GENERAL CONDITIONS.
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GC.28 DEPENSE OF SUITS. 
 In 

t.;e Owner or Zngi 	

case any action in court is btought against-r,or any officer or apt of either of them, for the
failure, omission, or neglect of the Contractor to perform my of the covenants, acts, matters, or things by this Contract undertaken; o.
or 	 for .injury
damage caused by the alleged negligence of the Goatractor or his suocontractors 
or his or their agents, or in connection with any claim based onlawfui demands of subcontractors, workmen, material men, or suppliers; the
Con:ractor shall indemnify and save harmless the Omifer and the Engineer andt;eir officers and agents, from all losses, damgs, costs, expenses, judgments, or decrees arising out of such action.
 

GC.29 
 RELEASE OF LIABILITY. Acceptance by the ( itractr of the last
payment snail be 
a release 
to the Owner and every officer and agent thereof,
"rom all claims and liability hereunder for anything done or furnished for,
or relating to the work, or for any act or neglect of the Owner or of anyperson relating to or affecting the work. 

The 
last payment by the Owner to the Contractor shall constitute final acceptance of 
all work performed under this Contract and shall be a release to
the 
Contractor and his surety from all contractual liabilities and responsibilities to 
the Owner except those liabilities and responsibilities asuned
under the 
article entitled GUARANTEE in these GENERAL CONDITIONS.
 

GC.30 
 CLAIMS FOR LABOR AND MATERIALS. 
The Contractor shall indemnify
save harmless the Owner from all claims 
for labor and materials furnished under this Contract. 
 When requested by the Owner, the Contractor
shall 
submit satisfactory evi.ence that all persons, firms,
tions who have done work or 
or corpora

furnished materials under this Contract, for
wh ich thie 
Owner may become legally liable, have been fully paid or satisfactor4lv secured. 
 In 
case such evidence is 
not furnished or is not
 
which in 

amount will be retained from money due the Contractor
 
satisfactory, an 


addition to any other sums 
that may be retained will be sufficient, in the opinion of the Owner, 
to liquidate all such claims. 
 Such
sum will be retained until the claims as 
aforesaid are fully settled or
satisfactorily secured.
 

GC.31 CONTRACTOR'S PRICE BREAKDOWN. 
The Contractor shall prepare and
submit 
to the Engineerfor approval a breakdown of the contract price
according to 
the system of 
accounts provided by the Owner. 
The Contractor's price breakdown shall be submitted to and approved by the Engineer
before any payments are made under this 
Contract.
for payment 	 Each invoice submitted
shall be prepared in accordance with the price breakdown approveo tv toe Engineer. 

s
sum oi 
tae -rems listed in the Contractor's price breakdown shallequal :.t contract lump sum price or prices. 
 Overhead and profit shall
not oe ".sted as separate items.
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An unbalanced breakdown estimate providing for overpayment of the Contractor on items of work which would be performed first will not be ac
cepted.
 

GC.32 PAYKENTS. 
Payment fot the work included in this Contract will be
-made in accordance with the requirements stated herein and the payment
rules in Section 6.3 of AID Capital Projects Guidelines "Borrower Procurement of Equipment and Materials" M.O. 1442.3.
 

GC.32.1 
 Dollar Payments. 
 The Owner will establish, in favor of 
the Contractor, an irrevocable Letter of Credit in a USA bank covering the total
dollar price of the equipment and materials plus export shipping expenses
plus the dollar portion of the services provided by the Contractor in
Indonesia if such services 
are required by this Contract.
 

In accordance with AID regulations, the Contractor may designate the USA
bank to issue the Letter of Credit in his favor, provided that this designation is made prior to approval of the Contract by AID and provided that
the contract amount is $25,000 or more. 
If the Contractor desJ&-nates a
bank other than the bank which the Owner has selected to receive Lhe AID
Letter of 
Commitment, the Contractor shall pay the additional bank Lharges

incurred.
 

GC.32.1.l 
 Dollar Payments for Equipment, Materials, Freight, and Insurance.
All requests for dollar payment for equipment, materials, freight and insurance, excepting final payment, shall be submitted to the bank holding
the Letter of 
Credit and shall include the following documentation:
 

a. 
 Completed General Accounting Office Standard Form 1034,
"Public Voucher for Purchase and Services Other Than
 
Personal".
 

b. The Contractor's commercial invoice. 
 Each invoice shall
be marked "paid" by the Contractor except for equipment
and materials of USA source and origin in which case the
bank will certify by endorsement on or attached to the
 
invoice that payment has been made.
 

c. 
 AID Form 1440-3, Contractor's Certificate and Agreement

with te Agency for International Development, Contractor's
Invoice and Contract Abstract, executed in accordance with
the instructions thereon. 
The insurer or carrier is not

required to execute 
a copy of this form.
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d. 7he following certification, signed and dated by the Con
tractor:
 

The undersigned certifies that (1) the sales
value of the equipment covered by this invoice;

plus the value of equipment already delivered;plus the sales value of engineering services,
labor, and purchased material for whch expenditures have been made; plus the amount expeded
on 
account of comitments for equipment remain
ing to be supplied under the subject contract,

are not less than the total payment already
received or claimed against this Contract, including payments claimed under this invoice;
and (2) it is ecmplying with the terms and conditions of the subject contract. 

e. 
 Shipping documentation consisting of:
 

Bill of lading or substitute commercially acceptable
document such as copy of ocean or charter party bill
of lading, arriving bill, 
or parcel post receipt. The
bill of lading must indicate the carrier's statement
 
of charges.
 

If shipment is from free port 
or bonded warehouse in
Indonesia, a copy of the bill of lading covering
shipment from the source to the free port or bonded
warehouse and a delivery receipt evidencing release
from the free po 't 
or bonded warehouse shall be submitted. 
 The date of the delivery receipt will be

considered as the shipment date.
 

If the equipment and materials 
are procured from
 sources within AID Geographic Code 941, excluding
the USA, and shipment is made on a liner vessel bearing
the flag of 
a country within AID Geographic Code 941,
excluding the USA, the bill of lading submitted must
contain a certification signed by the carrier that
 a copy of the carriers applicable freight rate 
tariff
has been filed with the Resources Transportation

Division, AID.
 

The number of copies required of the above documentation will be determined
later. 
The AID Loan Number 497-H-024 shall appear on all documents.
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GC.32s!.2 Dollar Paysents for Field Services. All requests for payment of
 
the dollar portion of the Contractor's field services in Indonesia shall be
 
sub itted to the bank holding the Letter of Credit and shall include the
 
following documentation:
 

a. 	 Contractor's invoice describing the services performed,
 
identifying the covering contract and the sections thereof
 
which provide for such payment and tie terms of payment. 
The invoice must be accompanied by written approval of the 
Engineer and Owner consenting to the payment of the invoice.
 

b. 	 The following certification attached to, or endorsed on,
 
the Contractor's invoice:
 

"The undersigned certifies that the costs reitbursable
 
to the Contractor and the amount payable to the Con
tractor in accordance with the terms of the contract, 
up to the date of this certificate, are not less than
 
the total payments received or claimed by the Contrac
tor under the contract (including the payment claimed
 
under this invoice), and that the Contractor has
 
fully complied with the terms and conditions of the
 
contract, including the plans and specifications." 

c. AID Form 1440-3, Contractor's Certificate and Agreement with 
the Agency for International Development, Contractor's Invoice 
and Contract Abstract, eecuted in accordance with the 
instructions thereon.
 

The number of copies required of the above documentation will be deterwined 
later. The AID Loan Number 497-H-024 shall appear on all documents.
 

GC.32.2 Rupiah Payments. If payments in rupiahs for a portion of the work 
is included in this Contract, requests for payments under the rupiah portion 
of this Contract shall include the following documentation;
 

a. 	 The Contractor's invoice. The invoice shall show the
 
X value of the rupiah portion of the work. Thl Contractor shall submit 

an 
invoice showing the rupiah cost for administrative expenseA

b. The following certification, signed and dated by the Contractor: 

I (we) hereby certify that the equipment and materials
 
invoiced herein or covered by the attached invoice were
 
mined, grown, or produced in (eligible
 
source country) and that any produced equipment and mate
rials 	were manufactured, processed, or assembled into
 

Added for contract.
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equipment and materials substantially different in basic
 
characteristics or in purpose or utility from any imported
 
components.
 

I (we) further certify that to the best of my (our) infor
mation and belief none of such equipment and materials contain
 
components imported from other than free world (A.I.D.
 
Geographic Code 935) countries.
 

The 	number of copies required of the above documentation will be determined
 
later. 
 The AID Loan Number 497-H-024 shall appear on all documents.
 

X 
GC.32.3 Local Currency Needs. It is a requirement of AID that all local

rupiah costs of the contract be paid in Indonesian Rupiahs. Dollar payments

will not be made from the AID loan for that portion of the contract xxept


XX Xas r r A a z )MpxPx i Zvqjarczu xQm.,a d xbtX x kx&u€xaud 

Whenever it is necessary for the Contractor, or personnel employed by him,

to convert USA Dollars to Indonesian Rupiahs arrangements for such conversion

shall be made through the US Disbursing Officer or the AID Jakarta Mission
 
Controller as appropriate or as otherwise directed by the US Disbursing
 
Officer.
 

GC.32.4 Equipment and Materials Payment Schedule. 
Payment for the equipment

and materials portion of this Contract will be made in accordance with the
 
following schedule:
 

75% 	pro rata per shipment due fob ocean vessel. If shipment
 
cannot be made due to force majeure conditions, payment

will be made against Contractor's invoice and warehouse
 
receipt.
 

15% 	Pro rata per shipment due upon Engineer's and Owner's certi
fication of receipt of shipment at the Owner's plant site,

but in no event later than six months after shipment from
 
the factory or storage of the equipment
 

10% 	as provided hereinafter under Final Payment
 

100% of expenses incidental to export of the equipment

including insurance, freight, and storage charges

will be paid against Contractor's invoice and evidence
 
of export or storage.
 

XX 	Deleted in accordance with Item 27 of Addendum 1.
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GC.32.2.1 Administrative Expenses . One hundred per cent (100%) of
administrative expenses shall be paid immediately upon signing of the 
Contract.
 



GC.32.5 
 Field Services Payment Schedule. The Contractor skall prepare
 
an submit requests for payment for the dollar and rupiah portions of the
Contract relhting to the Contractor's field technical advisers, service and

training personnel in Indonesia each month to the Fgineer. 
Upon approval

of the request for payment by the Engineer and Lae Owner, the Owner will
 
pay the 
rupiah value of the work performed during the preceding month not
later than 60 days after receipt of the approved invoice; the invoices for

the dollar portion of the work will 
be returne6 to the Contractor with the
Engineer's and Owner's approval for presentation by the Contractor to the
 
Dank holding the Letter of Credit.
 

Separate requests for payment shall be submitted for the dollar and rupiah

Iortions of the erection work. Payment 
 in dollars will be made against the

Letter of Credit. 
 Payment in rupiahs will be made in Indonesia by the
 
OwLner. 

GC.32.6 Final Payment. 
 Upon official approval and acceptance of the work
by the Owner, the Contractor shall prepare and submit to 
the Engineer, final
 
invoices.
 

Tlhe invoices shall include the 10 per cent retainage of the contract prices

for equipment adjusted
and materials according to the provisions of this
Contract. Subject 
to the Engineer's approval and certification, such final

invoices will be submitted to the Owner within 60 days of the 
Engineer's

receipt tinereof; 
and the Owner will within 60 
days after said final invoices
 
are 
certified forward the final invoices and all other required documenta
tion to the bank holding the Letter of Credit for payment to 
the Contractor.
 

OfficialIacceptance will not be made until all work specified in the contract
document-
 hias been completed, all required inspections have been made, an
ac'epLabiu performance test has been completed and the unit has attained 
commercial operation; however, at the option of the Owner, official acceptance
may be made upon the satisfactory completion of an acceptance test performed

after initial operation. 
Final payment will not be made until official ac
ceptance is made by the Owner and all required certifications have been re
ceived, and 
a release of all claims against the Owner has been submitted.
 

In the event the Owner does not give official approval and acceptance of

the work within 36 months after the date the shipment of equipment and
 
materials from the factory was complete because of any cause which is
beyond the Contractor's contrql, the final payment will be made in the
 
manner as stipulated above providing the equipment and materials are in

accordance with the specifications as far as 
can be determined.
 

(PLN - 6104 )
(LQUIP-,E.T & MATERIALS) GC-23 
062873
 



ZGA- *3 iM-LNG~ PAC . AND m ce.^ .. cif-d the O-tzactor M~ oF JE. Vale&a otnerthanl taqa 'Ork 0"er tMe Coetract within*. 44ys a, ter reeipt of a Letter of Intent fM te aer to bgCy the eazablisiment of followsdan irrevocable Letter of Credit in a mutually acceptable USA bank for the USA Dollar vlue of this Cntmct. Tbe rate of2rogress shall be tuch that the wrk vill bethe schedule named ow.latsd In aceordam" Vithin the Contract Agreement. The Contractor shalthe Engineer a detailed schedule furnish 
follow and giving 

setting forth the Vocedure he proposes tothe dates he expects to start and to complete separateportions of the work. Lf in the opinion of the Engineer proper progress isnot oeing maintained, changes shall be made in the Contractor's operations
to assure proper progress.
 

GC.34 Llk !DATED DAMAGES. The term "Unit" used hereinaf ter and in theContract Agreement shall be understood to either Unit 1mean or 2 including the specified accessories of either unit of the Serearang Steam PowerPlant as applicable; it shall not be construed to mean the individualitems of equipment which are furnished under this Contract.
 

Liquidated 
 damages as specified herein and inapply to each unit 
the Contract Agreement shallindividually, not collectively to both units. The termcontract price used in the limitation of the maximum amount of liquidateddamages shall be understood to mean the contract price of the equipment for
the designated unit, not the aggregate contract price of equipment for both
Units 1 and 2, except if an item of equipment is common to both units. 

Liquidated damages to certain categories of equipment and mterialsspecified are nortin the Contract Agreement on a generating unit basis in which casethe liquidated damages will be assessed on the basis specified in the Contract

Agreement.
 

it is understood and agreed that time is of the essence of the contract.Should the Contractor fail to 
complete delivery of the equipment and materials included in this Contract 
lated in 

within the time period or periods stiputhe Contract Agreement after due allowance for any extensionsof time which may be granted under the provisions of these contract documents, the Contractor shall pay to 
the Owner, as stipulated liquidated
damages and not as a penalty, the amount of liquidated damages stated inthe Contract Agreement for each day of default. The total amount ofliquidated damages assessed for failure to complydelivery schedule shall with the specifiednot exceed 10 perfor cent of the contract pricethe equipment and materials excluding ocean freight, insurance, andport surcharges.
 

The Owner shall have 
 the right to deduct the liquidated damages from any-rneys in its hands or otherwise due, or to become due, toor co sue for and the Contractor,recover compensation for such liquidated damages. 

Refer 
to Item 28 of Addendum 1.
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If the Engineer cert$ies that the failure to complete the deliveryin the withtime herein agreed upon is directly due, in wholeinability of or in part, tothe Contractor to clear equipment and ma.zerialscustoms as through Indonesian 
GC.22.2 not 

a resnlt of decision of the Owner in accordance with Articleto permit the Contractor to pay Indonesian taxes,will the Contractornot be liable for liquidated damages to the extent that such damagesdue to such inability toare clear customs. 

GC.35 AID PROCUREMENT SOURCE AND ORIGIN REQUIRLFqTS. The Contractorshall comply with the folllow ngAID requirements. 

GC.35.1 Geographic Source Provisions. All equipment, materials, and othercommodities furnished under this Contract shall have their source and origin
from countries designated as eligible in AID Geographic Code 941. 
"Origin" shall mean the country in which such equipment or material wasmined, grown, or produced through manufacturing, processing, or assembly.
"Source" shall mean the country or 
territory from which such equipment
or material is shipped to Indonesia; except
materials are shipped to 

that when the equipment okIndonesia from a free port or bonded warehouse
in the form in which received therein, "source" shall mean
or the country
territory from which the equipment or material was 
shipped to such
free port or bonded warehouse.
 

A produced commodity shall be deemed of country origin if as a result of
manufacturing, processing, or assembly in such country, a commercially
recognized new commodity is produced that is 
substantially different in
basic characteristics or in purpose or utility from any of its imported

components.
 

Equipment and materials which are normally imported into Indonesia and
stocked therein in the form in which imported to meet a general demand in
Indonesia for the item, shall be deemed as being of Indonesian source and

origin. 

No produced commodity shall be eligible for AID financing if it containscomponents from a Communist Bloc country. 
 (A country not specified in
AID Geographic Code 935).
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.c ' r;.uc9 CO Ity shall be eltibl.e fot AM Ctla S il gwuc cm....cwtoaina my cspoate.wkich 
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counc-.: ana sucL componets wore acquired by the producer in the form
In wtic. --w7 were 1avorted; and the total cost of such compeats (do
,ivert. a: the point of production) iounts to ware than 50 per cent of 

Ao, es r price (eclud g the cost of ocean tMasportation md uarine .surance 
 at which the supplier makes the cmmodity available for exportsale, wether or not finaneed by AID. Indenan sburce 'oods shd ser
vices are ineligible for AID financing with the exception of insurance
 
and certain comissions as set forth in the AID Guidelines. 

:No 
zroduced commodity shall be eligible for AID financing if such cmmod
; been transported to Indonesia by: 
a transportation medium owned,


oXerate,, 
or under the control of any Communist Bloc country; a vessel

w.* z.'. G, by written notice to 
the Owner, has designated as ineligible;
 
or under any ocean or air charter which has not received prior approval
 
ay AID.
 

GC. 36 BOOKS AND RECORDS. The Contractor shall maintain adequate books
 
and records covering all transactions under or in connections with this

Contract. 
The books and records shall be maintained for a period of not
less than 3 years after the date of final payment under this Contract.
 
The books and records shall be available for inspection and audit by the

Owner and/or AID to insure compliance with the requirements of this

Contract. If the Contract is for a fixed price, an audit as to 
cost will
 
not be performed except for cost reimbursable items; however, they will

be subject to audit for compliance with source and origin, transportation,
 
and comparable requirements.
 

GC.37 
 LEGAL EFFECT OF CERTAIN AID APPROVALS AND DECISIONS. The parties

hereto understand that AID has reserved certain approval rights including

but not limited to, the right to approve the 
terms of this Contract, the

Contractor, and any or 
all plans, reports, specifications, subcontracts,

bid documents, drawings, or 
other documents related to this Contract and
 
the project of which it is part. 
 The parties hereto further understand
 
ana agree that AID, tin reserving any or all of the foregoing approval

rights, has acted solely as a lender to assure the proper use of United

States Government funds, and that any decision by AID to exercise or
 
refrain from exercising these approval rights shall be made as a lender

in the course of financing the project and shall not be construed as making

AID a party to the contract. The parties hereto understand and agree that
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AID may, from time to time, exercise the foregoing approval rights, 
or discuss matters related to these rights and the project of which this 
Contract is part, with the parties jointly or separately, without thereby
 
incurring any responsibility or liability to the parties jointly or to 
any of them.
 

Any approval or failure to disapprove by AID of any plan, report, speci
fication, contract, bid document, drawing or other documents shall not bar
 
the Owner or AID from asserting any right or relieve Contractor of any
 
liability which Contractor might otherwise have to the Owner or AID, be
cause of such plan, specification, contract, bid document, drawing or
 
other document, or any performance or failure of performance thereunder,
 
or under any AID Contractor's or supplier's certificate.
 

GC.38 INELIGIBLE FIRMS. No equipment, material, or service shall be 
furnished under this Contract by any firm on the list of suspended, 
debarred, or ineligible firzs maintained by AID. No USA firm or any 
other firm which is more than 50 per cent beneficially owned by a USA 
firm shall furnish equipment, materials, or services under this Contract 
if the USA firm is not In compliance with its equal employment opportunity 
obligations under Executive Order 11246, as amended and orders issued there
under. 

GC.39 COMMUNIST BLOC MATERIALS. No equipment, materials, or services,
 
except ocean freight in connection with equipment and materials which
 
are not AID financed, shall be furnished under this Contract if the
 
source and origin thereof is a Communist Bloc country. A Communist Bloc
 
country is defined as a country excluded from the Free World as specified
 
in AID Geographic Code 935.
 

GC.40 SHIPPING. Not less than 50 per cent of the gross tonnage of equip
ment and materials furnished under this Contract shall be transported by
 
privately owned USA flag commercial vessels to the extent that such vessels
 
are available at fair and reasonable rates for USA flag vessels. The Con
tractor shall furnish documentation regarding the nationality of the vessels
 
used to transport the equipment and materials.
 

The costs of ocean transportation and related delivery services will not
 
be eligible for AID financing if the shipment is made:
 

a. 	 On a carrier under the flag of a country not included
 
in AID Geographic Code 941, unless shipment on such
 
carrier has been approved by AID prior to shipment.
 

b. 	 On a carrier under the flag of the Republic of Indonesia
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c. On any carrier desigpated by written notice to the Owneras ineligible by AID 
ca. -.
nder any charter covering lull or part cargo 'Aichhas
not received prior approval by AID.
 
e. 
 On any carrier owned, operated, or under the control
 ot any Communist Bloc country. 
 %
 

GC.41 JVERSION RIGHTS. 

to 

AID reserves certain diversion and vesting rightsthe extent and as provided under the Loan Agreement, Letters of Implementation, and ocher related documents.
the optiion of AID in the 
These rights may be exercised at
event of defaultAID by the Owner of agreements with 

.naces 
which are not remedied, if an extraordinary situation shall arise whichIt improbable that the purposes of the loan will be attained or that
the Owner will be able or willing to performagreements, its obligations under AIDor if disbursement by AID would be unlawful.
and vesting rights include, among others, The diverai.on


the provision that AID may directthe transfer of title to AID of goods financed by AID, provided the goods
are from a source outside Indonesia, are in deliverable condition, and
nave not been off-loaded in Indonesia. 
In the event of exercise of these
rights, the Contractor shall abide by the instructions of AID relative
thereto.
 

GC.42 
GOVEMENTAL ArTHORIZATIONS. 
The Owner will assist the Contractor
in obtaining any required authorizations for re-exporting tools, equipment,
test equipment, unused materials, and the like, all of which are and remain
the property of the Contractor, from Indonesia at the conclusion of the
work. 
 The Contractor will be required to re-export all of his equipment
from Indonesia at the conclusion of his technical services. 
Any such materials which are to be retained or sold in Indonesia shall be disposed of
in accordance with the regulations of the Government of Indonesia.
 
The Contractor, pursuant to its agreement to arrange for the USA export
shipment on behalf of the Owner, will apply for any required export license.
T1hoever is the proper party under the applicable regulations shall make
prompt application for any preference rating or other USA governmental
authorizations which may be required to permit the manufacture of the
equipment. The parties shall assist each other in every manner reasonablypossible in securing such authorizations as may be required.
 
GC.43 
 CUSIMS CLEARANCE. The Owner will be responsiblecustoms clearance for Indonesianof all equipment and materialstract. furnished under this Con-Customs clearance will take place at the Port of Semarang, at the 
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;aternational airport at Jakarta, or other appropriate port. 
All customs
duties, taxes, and license fees necessary for such clearance will be for

the account of the Owner.
 

It is contemplated that large amounts of equipment, materials, supplies,
tools, etc. will be loaded overside ship directly onto barges.
Contractor shall furnish to 
The
 

the Owner and Engineer, necessary documentation so 
that prior arrangements can be made with customs officials for
expeditious off loading from ocean going vessels into bargeq. 
 Where
necessary the Owner will arrange for unloading under customs bond to
barges in order to facilitate ocean vessel unloading.
 

Documentation for 
customs clearance shall be submitted at least three weeks
prior to the anticipated arrival of equipment and materials in Indonesia.
Ten copies of the following documents shall be submitted to 
the Owner and
two copies shall be submitted to the Engineer:
 

Bill of Lading
 
Packing List
 
Insurance Certificate
 
Invoice
 

The above documents shall be prepared in accordance with the applicable

requirements of Article GC.32.1.I.
 

After customs clearance by the Owner and release of the goods by customs
officia'g, the Owner will be responsible for transport from Semarang Harbor

by barge, rail or truck to the site.
 

Tools and equipment for use 
during construction supervision but which are
to remain the property of the Contractor and which are to be re-exported
by the Contractor from Indonesia at 
the conclusion of the work shall be
carefully documented and specially listed to facilitate both import and
export. The Contractor shall determine prior to shipment the customs regulations applicable to 
this special case as well as 
normal import rules

and regulations applicable.
 

GC.44 
 IMPORTED PERSONNEL. The Contractor shall submit to the Owner data
on 
all personnel he intends to bring into Indonesia for the performance
of the work. 
These data shall include the name and present address of each
person, his intended assignment and responsibility in connection with the
work, and 
a concise resume of his experience in the type of work to which
he will be assigned. 
These data shall be submitted not later than 60 days
prior to 
their expected arrival in Indonesia.
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The Owner will review the information submitted and advise the Contractor
of tMe suitability of the personnel listed. Any personnel found to be
unsatisfactory to the Owner ohall be replaced with personnel satisfactory

to the Owner. 
 The Owner's approval must be secured prior to withdrawal

of any non-Indonesian personnel assigned to the work. 
Requests for withdrawal shall include the reasons for withdrawal, the duration of the with
drawal, or alternatively, data on the replacementpersonnel to be imported
by the Contractor. 
 If at any time after arrival of non-Indonesian personnel,

the Owner shall notify the Contractor that any of them are in the Owner's
opinion unsatisfactory, such persons shall be withdrawn and replacements

satisfactory to 
the Owner shall be provided at the Contractor's expense.
 

Any expenses associated with illness of the Contractor's personnel, in
cluding replacement thereof, shall be at the Contractor's expense.
 

Costs of passports, visas, travel documents, iaoculations and other
incidental expenses incurred by the Contractoc s non-Indonesian employees

and their dependents occasioied 
,iytravel to and from Indonesia shall be
 
borne by the Contractor.
 

The Owner will not 
furnish living quarters for the Contractor's personnel

and families. The Contractor's employees may import for their personal

use a reasonable quantity of household goods and personal effects. 
 These
goods will be exempt from import duties and taxes provided those not 
consumed are re-exported. 
The Owner will be the sole judge as to what constitutes 
a reasonable quantity based upon the rules and regulations o
the Government of Indonesia. The non-Indonesian employees may import one
automobile per family for their personal use exempt from import duties and
 
taxes provided it is re-exported.
 

X The expatriate personnel of the Contractor shall respect all Indonesian laws,
rules, and regulations and shall not interfere with Indonesian political or
religious affairs either directly or indirectly and shall comply with such
other rules and regulations as the Contractor, Owner or Engineer may establish from time to time with respect to the expatriate personnel employed by
the Contractor. 
The expatriate personnel of the Contractor shall work and
live in harmony with their co-workers (both expatriate and Indonesian)

employed on the work and at 
all times conduct themselves in an orderly

manner. 
The expatriate personnel shall not engage, directly or indirectly,
in Emy other employment, service, or business whatever, including dealings

in real estate, nor shall they take part in local politics.
 

All expatriate personnel of the 
Contractor under this 
Contract shall be
citizens or residents of a non-Indonesian Code 941 country, shall remain
em)loyees of rne Contractor, and shall receive toeir salaries and allowances
 

X Refer to Item 29 
of Addendum 1. 
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cirectly from the Contractor. With regard to citizens or residents of the
 
uSA, the Contractor agrees not to discriminat against any,employee or
 
applicant for employment by reason of race, color, creed, sex or national
 
origin in carrying out this Contract.
 

GC.45 REPORTING, SHIPPING, AND CLEARING DOCUMENTS. 
The Contractor shall
 
provide all official forms and documentary information as shall be needed
 
to satisfy the AID Loan.
 

GC.46 AID APPROVAL. This Cantract and any amendment, modification, or
 
assignment thereof shall not be effective unless and until approved by

AID. odifications not approved by AID will not be financed by AID.
 

GC.47 TERIINATION. Unless otherwise terminated under the provisions of
 
the articles entitled RIGHT OF OWNER TO TERMINATE CONTRACT and TERMINATION
 
FOR THE CONVENIENCE OF THE OWNER, Lhis Contract shall be deemed terminated
 
at the expiration of the guarantee period as provided for under the article
 
entitled GUARANTEE. 

GC.48 RELEASE OF INFORMATION. The Contractor shall not communiate or use
 
in advertising, publicity, or sales releases, photographs or other repro
ductions of the work under this Contract, or descriptions of the size,
 
dimensions, quantity, quality, or other information concerning the work
 
unless prior written permission has been obtained from the Owner.
 

GC.49 AID GEOGRAPHIC CODES.
 

GC.49.1 AID Geographic Code 941 - Selected Free World. 
The United States 
(001 and 002), and any other independent country in the Free World*, exclud
ing the cooperating country itself and the following: 

Algeria Greece 
 Netherlands
 
Andorra 
 Hong Kong New Zealand
 
Australia Iceland Norway
 
Austria Iraq 
 Portugal
 
Belgium Irelard Qatar
 
West 3erlin Israel 
 San Marino
 
Canada 
 Italy Somali Republic
 
Cyprus Japan 
 South Africa, Rep. of 
Denmark Kuwait XX BmouxYemen (Adan)
United Arab Republic Libya Southern Rhodesia 

(formerly Egypt) Liechtenstein Spain 
Finland Luxembourg Syria 
France Malta Sweden
 
Germany, Fed. Rep. 
 Monaco Switzerland
 

"Free World" excludes communist countries or countries under communist
 
domination, i.e., Union of Soviet Socialist Republics, Eastern Europe,

Poland, North Viet Nam, North Korea, Mainland China, and other Chinese
 
Comunist-controlled areas, Outer Mongolia and Cuba.
 

XX Revised in accordance with Item 30 of Addendum 1.
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LA~zed Arab Emirates Vatican City
 
Cnited Kingdom Yugoslavia
 

G 92 AID Ceographic Code 935 Special Free World. 
Any area or country
 

in the Free World, including the cooperating country itself.
 

Countries excluded from the Free World are 
as follows:
 

Cuba
 
China (Mainland) and Other Chinese Communist-Controlled Areas, including
 

Manchuria
 
Inner Mongolia
 
Tsinghai Province
 
Sikang ?rovince
 
Sinkiang
 
Tibet 
The former Kwantung Leased Territory

The present Port Arthur Naval Base area
 
Liaoning Province
 

Eastern Europe
 
Albania
 
Bulgaria
 
Czechoslovakia
 
East Germany (Soviet Zone of Germany and Soviet Sector of Berlin)
 
Estonia
 
Hungary
 
Latvia
 
Lithuania
 
Romania
 

Korea, North
 
Outer Mongolia
 
Poland
 
Union of Soviet Socialist Republics (USSR)
 
Viet-Nam (North)
 

X GC-50 LIMITATION OF LIABILITY. Seller shall not be liable for con
sequential damages, such as, but not limited to, losses of profits
 
or losses by reason of plant shut down. 
 This provision shall not
 
alter nor 
relieve the seller from his obligations under this 
contract.
 

X Added for Contract.
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Section IA 
-
GENERAL DESCRIPTION AND SCOPE OF THE WORK
 

1A.1 GENERAL. 
This section covers the general description, scope of
work, and supplementary requirements for equipment, materials, and services included under these specifications.
 

The equipment furnished under these specifications will be incorporated
into a new steam power plant to be constructed on a site near the harbor
at Semarang, Indonesia.
generating units of approximately 50 megawatts capacity each.
 

The plat will have two oil fired steam electric
 

1A.2 
WORK INCLUDED UNDER THESE SPECIFICATIONS 
 The work under these
specifications shall include-iurnishing control and instrument equipment
delivery of same 
to Port of Semarang, Indonesia and unloading from transport; providing services and miscellaneous materials; all complete as specified herein and in accordance with the contract documents defined in Article
GC.l of the GENERAL CONDITIONS.
 

The equipment and materials furnished under these specifications for each
of the new generating units shall include the following major items:
 

Control systems as 
described in Section 2B
 

Instruments as described in Section 2C
 

Electrical instruments as 
described in Section 2D
 
Panels and enclosures as described in Section 2E
 

Control valves as described in Section 2F
 
Equipment, materials, and accessories furnished shall be delivered to
the Port of Semarang, Indonesia and unloaded from the transport, under
these specifications. 
They will be received, transported to the plant
site, unloaded, stored, and erected under separate specifications. 
 Unloading from ships and storing at the site will not constitute acceptance.

The Contractor shall provide drawings and engineering data, manufacturer's
field services, tools, instruction manuals, miscellaneous matfrials and
services, and shall participate in design conferences, all as:specified

herein.
 

1A.3 
PERFORMANCE GUARANTEES. 
The equipment furnished under these specifications will be tested by the Owner after installation to demonstrate
its ability to operate satisfactorily under the conditions specified and
to fulfill the warranties and guarantees set forth herein.
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Specific performance guarantees are specified in the detailed specifications. 
 Should the tests indicate that the equipment fails to meet
guaranteed performance, the Contractor shall take inmediate steps to
correct the deficiencies in accordance with the requirements specified
wnder *UARANTEE in the GENERAL CONDITIONS. 

1A.4 MISCELLANEOUS MATERIALS 
services not 

AND SERVICES. Miscellaneous materials andotherwise specifically called for shall be furnished by theContractor in accordance with the following:
 

All nuts, bolts, and gaskets between components and equipment furnished under these specifications
 

All piping integral to or between any equipment furnished
under these specifications, except as 
othe-rwise specified
 
All necessary instrument and power and control wiringraceways integral to any equipment furnished under 

and 
thesespecifications. 
This shall include terminal blocks and
internal wiring to these terminal blocks for equipment


requiring external connection.
 

Erection drawings, prints, information, instructions,
and other data for use by the erection contractor
 
1A.5 WORK NOT 
 INCLUDED UNDER THESE SPECIFICATIONS. 
 The following items
of work w ll-be furnished by Cthevner: 

Transporting from the Port of Semarang, unloading and
storing at the plant site, and field erecting all equipment
 

Foundations, foundation bolts, and sleeves
 

Field office furnishings, supplies, telephone service, and
equipment for the manufacturer's field representatives
 

Grouting materials and placing thereof
 

Permanent electric wiring to connect equipment terminal
 
boxes to the plant electrical'system
 
Operating personnel for startup and tests
 

X IA.6 SCHEDULE. 
 The Contractor shall schedule production and shipment
of the equipment and materials to assure delivery at the Port of Semarang,
Indonesia during September 1975.
 

Refer to Item 31 
of Addendum 1. 
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Within 30 days after the 
contract award, a shipping schedule for major
components shall be submitted by the Contractor for Joint acceptance of
the Owner and the Engineer.
 

1A.7 CONTRACTOR'S SERVICES. 
The services called for in WORK INCLUDED
UNDER THESE SPECIFICATIONS shall be in accordance with the following.
 
1A.7.1 
Submittal of Engineering Data.data for the specified equipment and 

Drawings and other engineering
materials are essential to thedesign and subsequent construction of the entire generating unit.
is of 
the essence in completing each phase of the work so 

Time
 
can be in commercial operation on 

that both units
 
the scheduled dates.
 

The Contractor will be required to submit drawings and engineering data
in accordance with the schedule and requirements specified under Section
IC - ENGINEERING DATA, to 
assure compliance with the overall construction
and operating schedule.
1A.7.2 Manufacturer's Technical Field Services. 
 Upon request by the
 
Owner, the Contractor shall provide the services of one or more technical
field representatives 
to advise and assist the Owner in the erection of
the equipment and materials furnished under these specifications,
inspect the to
equipment after erection, and to advise the Owner's personnel
on 
proper operation of the equipment.
 

The Contractor shall state in his Proposal the 
costs to
viding such services. the Owner for pro-
A per diem service cost 
for each representative, 
exclusive of living and travel expenses shall be stated based on an 8 hour
per day 6 day work week. 
The hourly rate for overtime work in excess 

The per diem rate 

of
48 hours per week shall also be stated. 

for service shall
apply only during working days at the site and not during the seventh day of
the week unless actually engaged in work at the site. 
 The per diem rate
will apply while the person is in transit to Indonesia.
 

The number of days of transportation time for which the per diem service
rate will be paid shall be as

based agreed upon by the Contractor and the Owner
on actual travel time, but shall not exceed three days each way for
travel 
to and from the United States.
 
Living and transportation 
expenses within Indonesia will be reimbursed
by the Owner in rupiahs at actual cost, but 
not to exceed the per diem
expense rate stated in the Proposal.
 

Transportation costs to and from Indonesia will be reimbursed at actual
cost. Transportation fare shall not exceed economy jet fare by the
shortest practical route. 
 Transportation costs shall include passport
and visa costs, inoculations 
 required, and living expenses incidental
to travel.
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IA.7.3 Design Conference. Within 30 days after award of contract the
 
Contractor's design engineer shall attend a design conference at a time
 
and place in the USA mutually agreed upon to discuss matters relative
 
to the execution of this Contract. Additional design conferences shall
 
be held as required thereafter to expedite the work.
 

1A.7.4 Tools. The Contractor shall furnish and ship with the equipment
 
one set of all special tools required for the erection, dismantling, or
 
maintenance of the equipment as specified in Section 1B of these speci
fications.
 

IA.7.5 Instruction Manuals. Instruction manuals shall be furnished in
 
accordance with the requirements stated in Section 1C of these specifi
cations.
 

1A.8 TRAINING PROGRAM. The Engineer will conduct a training program in
 
the United States for training Owner's supervisory operating personncl
 
for the Semarang Steam Power Plant. If requested by the Engineer, the
 
Contractor, and his manufacturers, shall make their manufacturing facili
ties available for inspection trips by the Owner's trainees and shall
 
assist in discussing the equipment and its design, operation, and main
tenance.
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Section 18 
-
GENERAL EQUIPHENT SPECIFICATIONS
 

1B.1 CENERAL. 
 These General Equipment Specifications apply in general to
all equpmenTC and materials. 
Certain requirements specified herein will
obviously not apply to 
the particular equipment and materials furnished
under these specifications; however, where applicable to a particular item
of equipment or material, these requirements shall apply.
 
These General Equipment Specifications 
are supplementary to the detailed
specifications; 
if requirements in conflict with the requirements specified
herein 
are specified in the detailed specifications, the detailed specifications shall govern to the extent of such conflict.
 

1B.2 REFERENCED SPECIFICATIONS AND STANDARDS. 
The specifications, codes,
and standards referenced in thes-sSpecifications (including addenda, amendments, and errata) shall govern in all cases where references thereto are
made. In 

or 


case of conflict between the referenced specifications, codes,
standards and these specifications, the latter shall govern to 
the extent
of such difference.
 

The specification, code or standard applied in each case shall be the
latest revision adopted and published at the date of Any
taking bids.
conflict between standards shall be referred to the Engineer who will
determine which standard shall govern.
 

1B.3 
 QUALITY ASSURANCE. 
The Contractor shall maintain a quality program
that provides that equipment, materials, and services under these specifications whether manufactured or performed within the Contractor's plant or
at 
any other source shall be controlled at all points necessary to
conformance assure
to contractual requirements. 
 The program shall provide for
the prevention and ready detection of discrepancies and for timely and
positive corrective action. 
 The Contractor shall make objective evidence
of quality conformance readily available to 
the Owner and the Engineer.
Instructions and records for quality assurance shall be controlled.
 
1B.4 
 iACTORY ASSEMIBLY. 
 Equipment shall be shipped completely factory
assembkd, except when the physical size, arrangement or configuration of
the equipment, or shipping and handling limitations make the shipment of
completely assembled equipment impracticable, in which case 
the equipment
shall be assembled and shipped as stated in the Contractor's proposal.
 
When proposals are submitted without statements describing sectional shipments, it will be 
understood that no 
field assembly of the equipment will
be required and the Contractor shall be responsible for all cost encountered
in the field 
for assembly of sections, accessories or appurtenances not
listed in 
tne Proposal as requiring field assembly.
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1B.5 PACKAGING. All equipment and materials shall
wrapped, be suitably coated,
or covered and boxed or crated for export shipment anddamage or deterioration during handling and atorage at the site. 
to prevent 

All accessory items shall be shipped with the equipment.
containing accessory items shall he marked so 
Boxes and crates
 

that they are identified with
the main equipment. 
The contents of each box and crate shall be indicated
by markings on the exterior.
 

An itemized list of contents shall be attached to the outside of each box
or crate in a weather-resistant envelope.
included inside each box or crate. 
An identical list shall be
The lists shall be plainly marked and
placed in an accessible location to facilitate receipt and inspection.
 

Each package or shipping unit shall be clearly marked as indicated on the
sheet entitled "SHIPPING CONTAINER IDENTIFICATION" included at the end of
this section.
 

Packaging or shipping units shall be designed within the limitations of
the unloading facilities of the receiving ports and the ship which will be
used for transport. 
 Ships with special heavy capacity unloading rigging
may be required for large units of equipment. 
It shall be the Contractor's
responsibility to investigate these limitations and to provide suitable
packaging and shipping to permit unloading at Jakarta orSemarang. the Port of"On deck" shipment will not be permitted unless prior .approvalhas been obtained from the Engineer. 

Electrical equipment, controls and insulations shall be protected against
moisture and water damage. 
 All external gasket surfaces and flange faces,
couplings, motor pump shafts, bearings and like items shall be thoroughly
cleaned, and coated with rust preventive compound as specified above, and
protected with suitable wood, metal or other subFtantial type covering to
insure their full protection.
 

1B.6 PROTECTION. 
Coated surfaces shall be protected against impact,
abrasion, discoloration, and other damage. 
Surfaces which are damaged shall
be repaired.
 

All exposed threaded parts shall be gze.d and protected with metallic
or other substantial type protectors. All female threaded openings shallbe closed with forged steel plugs. 
All piping, tubing, and conduit equipment
connections shall be sealed with metallic or other rough usage covers and
taped to seal the interior of the equipment piping, tubing, or conduit.
 
Provisions shall be made to ensure that water does not enter any equipment
during shipment or in storage at the plant site.
 

Returnable containers and special shipping devices shall be returned by
the manufacturer's field representative at the Contractor's expense.
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lB.7 
AID EMBLEM. 
All shipping containers shall carry the official AID
clasped hands emblem. 

be affixed 

The emblem affixed to each shipping container shall
in such a manner which assures 
that the emblem will remain
legible until the shipment reaches the consignee. 
Size of the emblem in
every case shall be large enough to be clearly visible at a reasonable
distance. 
A list of emblem suppliers is available from AID.
 
The official AID clasped hands emblem shall be prominently displayed
on 
all ships during loading and unloading when their cargo consists entirely of AID financed goods. 
 Ship charterers shall include instructions
relative to display of the emblem in the charter party agreements.
 
1B.8 WEATHERPROOFING. 
All outdoor equipment and all appurtenances shall
be designed for satisfactory operation duting 60 mile per hour wind and
driving rain. 

resisting metal. 

All exposed unpainted parts shall be fabricated of corrosion
All ventilating openings shall be louvered
equipment on outdoor
 
above. 

to prevent entrance of rain under weather conditions described
All ventilating openings on outdoor equipment shall be equipped
with fine mesh monel filters and stainless steel bug screens.
 
1B.9 
 SOURCE OF MATERIALS AND REPAIR PARTS. 
 Equipment and accessories
furnished shall be from a reputable manufacturer currently engaged in production of such materials.
 

Individual parts shall be manufactured to standard sizes and gages so that
repair parts, furnished at any time, can be installed in the field.
 
1B.10 
 DESIGN COORDINATION. 
The Contractor shall be responsible for the
selection and design of equipment and materials which will provide the best
coordinated performance of the entire system. 
Components of rotating
equipment shall be selected so that the natural frequency of 
the complete
unit is not at or critically near the operating range of the unit.
 
IB.11 
 CORRECTION OF MANUFACTURING ERRORS. 
Equipment and materials shall
be complete in all-respects within the.-Imits herein outlined. 
All manufacturing errors or omissions required to be corrected in the field shall
be done by the manufacturer or his duly authorized representative at the
Contractor's expense.
 

1B.12 EQUIVALENT 
fATERIALS AND EQUIPMENT. 
Whenever a material or article
is specified or described by using the name of a proprietary product or
the name of a particular manufacturer or vendor, the specific item mentioned
shall be understood as establishing the type, function, and quality desired.
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Other amufacturersO products will beotaidered Provided'sufficigntNation is submitted to allow'the to deterns,that the P 
Waor

propose 
are equivalt tto thoe n d,
.L13 TOOLS. he Contractor shall f'wm1one set a sh Lp vith th . ....
of all special tools required for- theAintenance of the equipment. 

erction, diemantling. or
heavily constructed wooden boxes provided with hinged covers and padlock
 

The tools shall be shipped in separate
 
hasps.

Maintenance tools shall be boxed separately and the boxes shall be marked
as 
indicated on the sheet entitled "SHIPPING CONTAINER IDENTIFICATION".

Whenever possible, boxes containing tools shall be packed into larger containers with the equipment.

A weatherproofed itemized list of the contents shall also be indicated on
the outside of each box.
 
The maintenance tools shall include all special handling rigs, bars, slings,
and cable. 
All tools shall be in new and unused condition.
1B.14 COMPRESSED AIR. 
Filtered, dried, oil-free 
compressed air will be

supplied for operaiiTn of pneumatic instruments and control valves. 
 Normal

The compressed air will be supplied at receiver pressure varying from 70
 

house service air will be supplied for operation of other pneumatic, devices.
 
to 100 psi.
 
Pressure regulators shall be provided for pneumatic devices which operate
at pressure levels other than receiver pressure. 
Pressure regulators shall

be Fisher Controls Co. Model 67 FR with pressure gage, or acceptable equal.
1B.15 CON.ROL POWER. 
Electrical power for control and instrumentation
will be a nominal 240 volt, singlc phase, 50 hertz, alternating current,
or a nominal 250 volt direct current. The Contractor shall provide any
 devices required for proper opertion and protection of the equipment during
electrical power supply fluctuations described in the following paragraphs.
All dc electrical control and instrumentation devices shall be designed for

continuous operation on an ungrounded sdation battery which will float on
trickle charge at 258 volts. 
The Contractor shall guarantee satisfactory
operation when the equipment is continuously energized at any voltage from

200 to 280 volts dc, with ambient temperatures as specified. 
Electrical
devices served from this supply shall not impose any ground connections on it.
All alternating current control and instrumentation devices shall, unless
otherwise specified, be designed for operation on a nominal 240 volt, 50 hertz,

single phase, alternating current system. 
The Contractor shall guarantee
satisfactory operation when the equipment is continuously energized at any
voltage from 190 to 250 volts alternating current. 
Equipment required for

operation at other nominal voltages shall be guaranteed to operate satisfactorily over proportional voltage variations. 
The dropout voltage shall be

less than 140 volts for relays and 175 volts for contactors and starters.
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All alternating current and direct current devices shall beoperate satisfactorily 	 guaranteed tounder voltage conditions 	 specifiedX paragraphs 	 in the aboveand at a range of ambient temperaturea from 50 C to -30 C. 
1B.16 AUXILIARY POWER. Auxiliary equipment, such as motors, transformers,and rectifiers, requiring electrical power shall be designed to operate
from one of the nominal electrical power sources as follows:
 

Volts 
 Phase 
 Hertz
 

4160 

3 
 50
416 

3 
 50
240 
 1 
 50
250 

DC 


Preferred ac motor ratings shall be in accordance with the following

schedule:
 

Horsepower 
 Volts 
 Phase
 

Below 3/4 

3/4 to 250 	

220 1
 
380 
 3
250 and above 
 4000 
 3
 

Emergency motors shall be designed to operate on nominal 250 volts dc with
voltage variations as described for dc control power.
 
Variations from preferred motor design voltages must be acceptable to 
the
Engineer.
 

1B.17 WELDING. 
 If 
the manufacturer has special requirements relating to
the welding procedures for welds at the terminals of the equipment 
to be
performed under separate apecifications, the requirements shall be submitted
to the Engineer in advance of all erection work.
 
1B.18 
 SHOP COATING. 
All metallic surfaces subject to corrosion shall be
protected by suitable coatings applied in the shop. 
Surfaces which will
be inaccessible after assembly shall be protected for the life of the
equipment. 
 The surfaces shall be cleaned and prepared in the sop. All
mill scale, oxides, and other coatings shall be removed. Sand or grit
blasting of internal areas which will be exposed to steam or treated feedwater will not be allowed. 
Exposed surfaces shall be finished smooth,
thoroughly cleaned, and filled as.necessary to provide a smooth uniform
base for painting. Surfaces to be finish 
painted after installavion, or
requiring paint for corrosicn protection until installation, shall be
shop painted with one or more coats of primer as hereinafter specified.
 
1B.18.1 Painting. 
Transformers, switchgear, and other electrical eqtupment shall be shop finished with one or more coats of primer-and two cobts
of high grade oil resistant enamel. 
 The finish colors shall be manufac
(PLN - 6104)
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curarls standards, to be selected specifically by the Owner at a later Oate.
'&"he interior of all panels and svitchgear shall be finished with gloss whiteenamel. A sufficient quantity of paint in each color shall be furnished
provide one complete coat for touchup. 

to 

Shop primier for steel and iron surfaces shall be Koppers "622 Rust Penetrating Primer", Mobil "13-R-50 Chromox QD Primer", Tnemecor "77 Chem-Prime" unless otherwise specified.
 

1B.18.2 Preservative Coatw,6ss. 
 Ferrous surfaces which should not be
painted shall be coated with rust preventive compound, Houghton "Rust Veto
334" or Rust-Oleum "R-9". 

1B.18.3 Galvanizing. 
When so specified in the detailed specifications,
structural iteel members and bolts shall be galvanized. After all cutting,
punching, reaming, drilling, and capping have been complhced, structural
steel members shall be "pickled" in accordance with the latest acceptedpractice, to remove all scale, rust, grease, and other impurities and then
hot-dip galvanized in accordance with ASTM A123.
 

When specified to be galvanized in the detailed specifications, erection
and structural bolts shall be galvanized in accordance with ASTM A394 for
galvanized steel transmission tower bolts.
 

1B.19 ALIGNMENT AND BALANCE. 
All rotating parts shall be true and dynamically balanced. 
Excessive noise or vibration will be sufficient cause
for rejection of the equipment. 
All rotatinp equipment shall be balanced
 
at the factor:-. 

1B.20 LUBRICATION. 
Equipment shall be lubricated by systems designed for
continuous operation. Lubrication systems shall not waste lubricants and
shall not require attention during startup and shutdown, or more frequently
than once weekly. 
If pressure greasing of the equipment is required, the
Contractor shall furnish grease guns for the Owner's use in maintenance.
 

Oil lubricant level indicators shall be furnished and marked to indicate
proper levels under both standstill and operating conditions.
 

1B.21 DRIVE UNITS. 
 Speed changing equipment furnished as a part of the
equipment specified shall conform to the requirements herein.
 

The nominal horsepower rating of each drive unit shall be at least equal
to the theoretical brake horsepower required to drive the equipment under
full load, including all losses in speed reducers and power transmission.
 

The nominal input horsepower rating of each gear or speed reducer shall
be at least equal to the nominal output horsepower of the drive motor or
to the maximum power requirement for the driven equipment under the design
conditions specified, whichever is greater.
 

Drive units shall be designed for continou- service and shall include
provisions which will prevent oil leakage around shafts.
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1B.22 SHAFT COWLINGS. ShAft couplings shall he used between all drives
and drivm equipment. CoupLings shall b attached to driver and driven 
shafts by press fits and keys. 

Shaft couplings shall be sized to transmit the maximum brake horsepower
roquirments of the driven equipment wit& a aervice factor of not less
 
than 2.
 

Couplings shall be of the all metal lubricated gear flexible type, Koppers
"Fast" or acceptable equal. 

On applications where the motor is furnished under separate specifications,

the motor half coupling shall be machined to the motor shaft dimensions onthe motor drawin& reviewed by the Engineer, and shipped tj the motor supplier for shop mounting. The responsibility for proper fit of the coupling

halves shall rest with the Contractor.
 

1B.23 SAFETY GUARDS. 
Guards shall be provided for protection of personnel

from all exposed moving and/or rotating machine elements.
 

Each guard shall be fabricated from ASTM A36 steel plate having a minimum

thickness of 3/16 inch and designed for easy installation and removal.
Necessary supports and accessories shall be furnished with each guard.
 

Guards for outdoor installation shall be galvanized.
 

1B.23.1 Horizontal Shaft Equipment. 
Safety guards for horizontal shafts,

shaft couplings, belt sheaves, etc. shall be of the inverted "U" design

with sides extending to the equipment base or base plate.
 

IB.23.2 Vertical Shaft Equipment. 
Safety guards for vertical shafts,

shaft couplings, etc. shall be of 360 degree construction with bolted
 
vertical joints. 
 Hinged sections shall be provided for inspection of
 
couplings and glands.
 

1B.24 EQUIPMENT BASES. 
 A cast iron or welded steel base plate shall be
providedfoirall rotating equipment which is 
to be installed on a concrete

base. 
Each base plate shall support the unit and its drive assembly, shall
 
be of 
a neat design with pads for anchoring the units, shall have a raised
 
lip all around, and shall have a threaded drain connection.
 

IB.25 INSTRUMENTATION. Accessory instrumentation components furnished
with the equipment shall be in accordance with the requirements stated

herein unless otherwise specified in the detail specifications. The devices

specified shall be of the manufacture and model number herein specified, or
 
an acceptable equal.
 

These devices shall be constructed in accordance with the latest applicable

requirements of ANSI, ISA, and NEHA.
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Permanently affixed, stainless, steel
number and 	

tags atamped with the Engineer's taga description of ita us& shall beL furniAhed onswitches, 	 all pressurelevel switches, temperature switches, temperature elements, andsolenoid valves.
 
• .* 	 ......-.. . **,;" 

1B.25.1 
Limit Switches. 
 Limit switches, except those integrally mounted
on motor operated valves, shall be selected from the following alternates:
 

(a) 	Natinal Acme Company "Snaplock" Series SL. 
Switches
shalL ha<,e not less than two dpdt switch elements.
 

(b) Horeywell "Microswitch" DTF2-2RN, or variation thereof,

with two dpdt switch elements
 

Limit switches shall be constructed to withstand the temperatures encountered In the actual service. Explosionproof construction shall be furnished where required by applicable code or the detailed specifications.
 

.L.25.2 Pressure Switches. Pressure switches shall be selected as follows: 

(a) 	Static switches shall be Static "0" Ring.
 

(b) 	Differential pressure switches for low range application

shall be manufactured by FW Dwyer.
 

(c) Differential pressure applications requiring both indication
and pressure switch contacts shall be implemented with equipment 	manufactured by Barton Instrument Corporation regardless

of the range.
 

Pressure switches shall be furnished in explosionproof construction where
required by applicable code or the detailed specifications.
switch shall be 	 Each pressurespecifically selected for the service in whichThe acceptability 	 it is used.of each switch with respect to range, overpressure capability, capability, repeatability, and deadband shall be demonstrated to
the Engineer.
 

1B.25.3 Temperature Switches. 
Temperature switches shall each consist
of a 	 thermocouple as described under "Temperature Detectors"Lronic instrmnent. 	 and an elec.-Electronic instruments shall be Rochester Instrument
Systems, Inc., Series ZT-203, complete with dual, double-pole, doublethrow relays wired to terminals. Each of the two electronic instrument 

Refer to Item 33 of Addendum 1. (PLN 	 - 6104)
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relays in a temperaLure switch shall operate from an independent, cali
brated set point. Electronic instruments shall be suitable for use with 
ISA Type K thermocouples.
 

1B.25.4 Leval Switches. Level switdies shall be Magetrol having float
and body construction appropriate to the service conditions of the systems 
to which they are con iected. Switch elements shall be of the mercury

bottle type magnetically coupled to the float. Two switch elements shall
 
be available at each level point monitored. Switches shall be reversible
 
for NC or NO operation or shall be double throw construction. Switch ele
ment leads shall be of high temperature construction and terminated on
 
terminal blocks within the switch housing. Switch housings shall be 
splashproof construction, unless otherwise specified.
 

1B.25.5 Solenoid Valves. Solenoid valves shall be manufactured by Auto
matic Switch Company. Valves shall be selected to incorporate body con
struction, trim materials, and internal arrangements suitable to the ap
plicatiun and shall be acceptable to the Engineer. Solenoid enclosures
 
shall be NEMA 4 unless otherwise specified. Solenoid coils shall be
 
Class H high temperature construction and shall be suitable for continuous
 
duty.
 

1B.25.6 Pressure Gages. Gages for control air Pupply and signal pres
sures integral to the instrument shall be in accerdance with the control
 
manufacturer's standards. 
All other gages shall be 4-1/2 inch Ashcroft
 
"Duragauge". Dials shall be engraved with service legends, or separate
 
nameplates of engraved laminated phenolic shall be actached to the gage

faces to identify the service. Legends shall be as directed by the Engi
neer. All gages, except on control air service, shail have stainless
 
steel movements and nylon bearings. Gages for panel mounting shall be
 
Type 1377. Gages for separate mountings shall be Type 1379 with 1/2 inch
 
NPT bottom connections. Pulsation dampeners shall be furnished with all
 
gages except control air gages.
 

1B.25.7 'nermometers. Thermometers for local mounting shall be Ashcroft
 
5 inch dial AHT 6060 "Every Angle" bimetallic thermometers. Thermometers 
for panel mounting shall be Ashcroft 4-1/2 inch dial 6135 mercury actuated 
with Type 1377 case and stainless steel armored capillary tubing of length 
required for the installation. The dials shall be engraved with service 
legends, or separate nameplates of engraved laminated phenolic shall be
 
furnished attached to 
the dia. faces to identify the service. Legends

shall be as directed by the Engineer. Thermowells shall be furnished for
 
all thermometers and shall be extra heavy solid bored Type 316 stainless
 
steel construction. They shall be threaded and designed to allow seal
 
welding.
 

1B.25.8 Temperature Detectors. All detectors shall be of the dual element 
type. DeLectors shall be ISA Type K (chromel-alumel) thermocouples with 
Type KX extension wire. Temperature detectors shall be of the stainless 
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stcel sheathed, compacted magnesium oxide insulated type, and shall be
ungrounded unless otherwise specified. Thermocouples and extension wire

shall comply to the special limits 
of error contained in ANSI C96.1-1964. 

'Thermocouple assemblies shall be complete with cast iron weatherproof con
nection heads and nipples. Extension nipples, insulating bushings, and
compression fittings shall be furnished if required for the application.

heads shall be designed for positive connection and for a terminal tem
perature differential of not more than 0.1 F. The thermocouple shall be
 
spring loaded for positive contact with the wall. 
The lead wire for all
 
related detectors shall be bro-ht to common junction boxes.
 

Fluid system temperature detectors shall be equipped with extra heavy solid
bored Type 316 stainless steel thermowells and extension nipples. 
The
 
thermocouple, extension nipple, and head sihall be arranged to permit re
moval and replacement of the thermocouple with the equipment in operation.
 

1B.26 ELECTRICAL ACCESSORY DEVICES. Electrical accessory devices shall
 
be furnished in accordance vith the requirements stated herein unless other
wise specified in the detailed specification sections.
 

1B.26.1 Electrical Instruments. 
 All electrical indicating instruments shall
be of the switchboard type with one per cent accuracy classification, shall
 
be designed for semiflush mounting and, unless otherwise specified, shall be

approximately 4 inches square. All instrument scales shall consist of

black markings on a white background. Any instrument which is checked in

the field and found to be inaccurate in excess of 2 per cent shall be

returned to the Contractor for calibration or replacement without cost
 
to the Owner. All ac instruments shall be designed for operation through

5 ampere current transformers secondaries and 120 volt potential trans
former secondaries. Instruments shall be General Electric Type AB-40,
 
Westinghouse Type 241, or acceptable equal.
 

1B.-26.2 ConLrol Relays. 
 General service auxiliary relays shall be I-T-E

Type Jl,)A, JIIA, J12A, JI3P, or acceptable equal. Where current carrying

requiremeits exceed the capacity of the J1OA, auxiliary relays shall be

Genejral Electric Types HFA or HGA, Westinghouse Type MG-6 or acceptable 
equal. 

fiming relays where the delay period may exceed 3 minutes shall be Agastat

Series 7000 or acceptable equal.
 

1B.26.3 Control Switches. Control switches shall be 600 volt, 20 ampere,
multistage, rotary type with a minimum of ten contacts. Switches shall 
have black, fixed, modern, pistol grip type handles and engraved black
 
plastic escutcheon plates. Switches shall be Westinghouse Type W, General
 
Electric Type SB-l, or acceptable equal.
 

IB.26.4 Push-buttons and Selector Switches. 
Push-buttons and selector 
switenes shall be Square D, Class 9001, Type T or TS oiltight, Honeywell-

Microswitci, Type PT, or acceptable equal. 

(PLN - 6104)
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IU.26.5 1nlicaL.L Lights. Indicating lightra shall he Iioneywel..Micro Switch Type PTW with 387 lamps, transparent glass lenses, and appropriately sized resistors. 
Alternate equal indicating lights must be
acceptable to tzie Engineer.
 

1B.26.6 
Alarm Contacts. 
Alarm contacts for remote annunciation shall be
suitable for operation at 250 volts dc. 

IB.26.7 
 Iolded Lase Circuit Breakers. 

in Molded case circuit breakers used
equipment covered under these specifications shall have 5000 amperes
interrupting capacity at 
250 volts dc and 10,000 amperes symmetrical interrupting capacity at 240 volts ac.
 

1B.26.8 Terminal Blocks. 
 Terminal blocks shall be provided with white
marking strips and, where permitted by the safety codes and standards,
shall be without covers. 
 Extra terminals in a quantity of not
25 per less than
cent of the intraconnected terminals shall be provided on each
terminal block for circuit modifications and for termination of all conductors in a multiconductor cable.
 

Fuses shall not be mounted on terminal blocks. 
Neither step type terminal
blocks nor 
angle mounting of terminal blocks will be acceptable.
 
All 
terminal blocks, except internal terminal blocks in factory prewired
electronic systems cabinets, shall be rated 600 volts andscrew terminals. shall have strapStandard terminal blocks for 10 AWG and smaller conductors shall be General Electric Company Type EB-5 or acceptable equal.
Terminal blocks shall be appropriately sized for larger incoming,conductors.
Shorting type terminal blocks shall be six point General Electric Company
Type EB-5 or acceptable equal.
 

IB.26.9 i'tse Blocks. 

required by 

Where fuse blocks rated 30 amperes, 250 volts arethe specifications or the manufacturer's design, they shall
be modular type with bakelite frame and reinforced retaining clips.
shall be Class BlocksiL,Model No. 15530-R screw terminal fusetured by Underwriters' Safety Device Co., 
blocks and manufac-


Illinois 60618. 
4332 North Kedzie Avenue, Chicago,
Blocks for other current and voltage ratings shall be
similar in construction and by the same manufacturer.
 

Article 1B.27 for Electrical equipment:
 

1B.27 NAMEPLATES. 
The nameplates for the power transformers shall be lettered
in both English and Indonesian. Nameplates for other equipment shall be in
English.
 

Nameplates shall be provided for switches and other devices and shall be
lettered in English with legends and nameplates acceptable to the Engineer.
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Panel mounted instruments shall have nameplates made of laminated black phenolic engraving stock with white core. The lettering shall be not less than1/4 inch square, bold engraved through the black outside layers 
so that the
letters appear white.
 

,;ameplates for locally mounted instruments shall be attached to 
the faces of
the instruments in a manner acceptable to the Engineer.
 

IB.28 
 FACTORY PREWIRED ELECTRONIC SYSTEMS CABINETS. 
Internal wiring in
factory prewired electronic systems cabinets may be installed according
to the Contractor's standard as 
to 
wire size insulation and method of termination on internal equipment. Identification of conductors may be done
by insulation color coding identified on drawings or 
by printed wiring
lists. 
 Terminal blocks for connection of external circuits into factory
prewired electronic systems cabinets shall meet all the requirements

specified above under Terminal Blocks.
 

1B.29 
AC MOTOR STARTERS. 
The Motor Control Center Specification and Data
Sheet, following this section, shows the wiring of the ac motor starters
which will be furnished by the Owner. 
 The Contractor shall assure that
the control wiring, including terminal designations, is compatible with
the starter wiring as 
shown.
 

1B.30 RACEWAY. 
Unless specified otherwise, all raceway interconnections
between devices, panels, boxes, and fittings shall conform to ANSI C80.1
and UL 6. 
All conduit connections shall be of the threaded type. 
Unless
specified otherwise, all conduit shall be hot-dip galvanized rigid steel.
All conduit entering outdoor enclosures shall enter through "Meyers
Scru-Tite" hubs or 
threaded openings.
 

Double locknuts and bushings shall be provided at 
the termination of all
conduit not terminated in hubs. 
 Locknuts shall be designed to securely
bond the conduit to 
the box or cabinet when tightened.
 

Insulating bushings with insulating inserts in metal housings shall be
provided on conduit 1-1/4 inches and larger. 
 Insulating bushings shall
be grounding type. 
 Standard bushings shall be galvanized.
 

Conduit fittings used on outdoor equipment shall be of heavy cast construction and shall be sealed and gasketed.
 

All conduit shall be installed in exposed runs parallel or perpendicular
to 
dominant surfaces with right angle turns made of symmetrical bends or
fittings. 
A run of conduit shall not contain more than the equivalent of
four quarter bends, including those immediately at outlets and fittings.
Bends in conduit shall be made without reducing the internal diameter of
the conduit.
 

Conduit shall be supported at intervals not to 
exceed 5 feet by means of
conduit clamps and clamp-backs.
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.loiscure pocketa shall he. sllilJjted ftama consuL ingtaled on outdoorequipMent. If vater cannot drai'n to the natural openingsystem, a in the conduithole shall be drilled in the bottomConduit fitting provided in 
of a Pull box or a "C-type"the low point of the conduit run.
 

Conduit 
 shall be securely fastened to all boxes and cabinets.metallic Threads onconduit shall project through the wallbushing to of the box to allow thebutt against the 
and 

end of the conduit. The locknutsoutside shall then be both insidetightened sufficiently to bond the conduit securely to 
the box.
 

1he raceway 
 system provided for all interconnecting wiring shall be acceptable to the Engineer.
 

1B.31 WIRING. 
 In general, all devices furnished under these specifications and requiring electrical connnections shall be designed for wiring
into junction boxes or cubicles with terminal blocks.
shall Terminal blocksbe provided for conductors requiring connection to circuits external
to the specified equipment, for internal circuits crossing shipping splits,and where equipment parts replacement and maintenance will be facilitated.
 
All spare contacts on relays, control switches,devices shall limit switches or similarbe wired to accessible terminal blocks for the Owner's futureconnections. All wiring leaving an enclosure 
blocks and 

shall leave from terminalnot from other devices In the enclosure.
 
Auxiliary equipment 
 such as terminal blocks, auxiliary relaysshall be or contactorsreadily accessible. Aux=iary equipmentpartments, cubicles, shall be arranged inor junction boxes comthat a serviceman will have directaccess to the equipment without removal of barriers, coverGrouped terminal plates, or wiring.blocks for all external connections shall be provided.

Terminal 
blocks shall be grouped in instrument and control compartmentsfor easy accessiblity unrestricted by interference form structural members
and instruments. Sufficient space shall be providedterminal block to allow an on each side of eachorderly arrangement of all leads to be terminated on the block.
 

A shorting type terminal block shall be installed at an accessible location
for each current transformer. 
The shorting terminal block shall beone nearest the thecurrent transformer.
 

Terminal blocks 
shall not be mounted in compartments containing cables orbuses operating at voltages above 600 volts. 
All wiring shall be conservatively
mental conditions 

selected for the electrical and enviroaof the installations. 
quired otherwise 

Unless otherwise specified or reto perform satisfactorily in a particular service, all 
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electrical conductor shall be Class B, stranded copper, 14 AWG or larger.
Oil resistant and proper temperature application wiring shall be
throughout. 
MI cable is not acceptable. 
used
 

Control panel and cabinet',ring
shall be stranded copper conductor with NEC Type SIS, cross-linked polyethylene insulation rated at 600 volts, designed for a maximum conductor
temperature of 90 C, and shall meet the vertical flame test requirements per
IPCEA S-19-81, Faragraph 6.19.6. 
 Conductor insulation for other general
service wiring shall be flame retardant polyethylene according to IPCEA
S-19-81, Part 3.18. 
NEC Type SF-2 silicone rubber, insulated cable with
braided glass jacket shall be used where ambient conditions cause conductor operating temperatures to exceed 90 C.
 

Preinsulated ring-type terminals with crimp guides or preinsulated slotted
spring spade terminals shall be provided on all control conductor terminals,
except, noninsulated terminals shall be provided on devices equiped with
individual fitted covers. 
Typical devices upon which control conductors
shall be terminated with noninsulated terminals are General Electric Type SB-l
and Westinghouse Type W control switches and General Electric HEA and
Westinghouse Type WL lockout relays.
 

Each terminal block, conductor, relay, breaker, fuse block, other auxiliary
device, and terminal shall be permanently labeled to coincide with identification indicated on the drawings. 
All terminals provided for termination of
external circuits shall be identified by inscribing circuit designations
acceptable to the Engineer on the terminal block marking strips with black
paint. All other wiring terminations shall be identified either by legible
markings on the device terminals or by printing on wire sleeves. 
 Terminal
and conductor identification shall be by a permanent method unaffected by
heat, solvents, or steam, and not easily dislodged, preferably by means of
printing on plastic s3.eeves. Identification of conductors shall be by the
method described hereafter or acceptable equal. 
Conductor identification
shall be with slip-on sleeves not less than 1/2 inch long. 
The sleeves
shall be as manufactured by the Dura Mark Company, Port Washington, New
York. 
Conductor identification shall be printed on the sleeve with a Thomas
and Betts Company Catalog No. WTl63M-l marking pen, Panduit Corp. Part No.
PX marking pen, or acceptable equal. After inscription of the conductor
identification, the marking sleeve shall be coated with clear acrylic spray
coating, Krylon No. 1303 as manufactured by Borden, Inc., 
or acceptable
equal. 
 Adhesive labels are not acceptable.
 

The arrangement of connections on terminal blocks shall be acceptable to
 
the Engineer.
 

All connections requiring disconnect plug type devices shall be provided
with factory terminated conductors on both sides of each plug. 
Suffici.ent
multiconductor cable shall be provided to connect the plugs into junction
boxes containing terminal blocks for the Owner's e:ternal connections.
conductors on the disconnect portion of 
All

plugs shall be in a common jacket. 
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All temporary wiring installed in t!aa factory for equipment testing shall
 
be removed prior to shipment of the equipment.
 

1B.32 
 CABLE TERMINATION PROVISIONS. Electrical conductors supplying the
equipment provided under these specifications will be sized for installation
 
in covered electrical cable tray to 
a 4 inch loading depth and with 40 per
cent random fill. 
 Sizing will be in accordance with the requirements of the
 
following standards:
 

IPCEA - NEMA Standard of Ampacitiea of Cables
 
in Trays, 1972
 

AIEE - IPCEA Power Cable Ampacities Handbook,

1962 (IPCEA P-46-426 & IEEE Publication No. S-135)
 

IPCEA Short Circuit Characteristics of Insulated Cable,
 
Publication P-32-382, 1969
 

Capacity of conduit entrances, terminal enclosures, and conductor terminals

shall be as required to accommodate either copper or aluminum conductors which
 
are sized as described in the previous paragraph.
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Section IC - ENGINEERING DATA 

lC.1 GENERAL. 
This section covers engineering data, instruction manmls,
and manufacturer's drawings which the Contractor shall submit to the Engineer for design information or review. 
As stipulated in Section 1A, compliance with the specified schedule for drawing and data submittal isessential to 
the scheduled progress and completion of Units 1 and 2 and
is of the essence of this Contract. 

1C.2 CORRESPONDENCE. Correspondence forwarding drawings, instructionmanuals, and other engineering data shall be addressed as follows:
 

Black & Veatch International
 
P.O. Box 8405
 
Kansas City, Missouri 64114
 

Attention: 
Mr. L. J. Svoboda
 

1C.3 DESIGN DATA. 
Within 60 days after award of contract 12 copies of
 
the following design data shall be submitted:
 

Outline dimensions and weights of all freestanding panels

and cabinets
 

Data sheets for all panel mounted instruments, local transmitters, control drives, analyzers, flow elements, temperature

detectors, and control valves
 

Electric power requirements for system and panel ventilation
 

Revised drawings, if required, of the functional one-line
 
schematic diagrams included in the Proposal
 

1C.4 DRAWINGS. 
Drawings shall be submitted for the Engineer's review in
accordance with the following procedures and schedules.
 

1C.4.1 Procedures. 
 Drawings shall be in sufficient detail to indicate the
kind, size, arrangement, weights of each component, breakdown for shijtment,
and operation of component matr--i.als and devices; the external connections,
ancho-ages and supports requir 
 , the dimensions needed for installation
and correlation with other materials and equipment; and the information
specifically requested in this sectioi under "Schedules".
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Six copies of each drawing, preliminary or certified, shall be subitted to
the Engineer. 
Each drawing submitted, shall be clearly marked with the name
of the project, the specification number, the Engineer's assigned number,the Contractor's •name, and references to applicable specification paragraphs.
When catalog pages are submitted, the applicable items shall be Indicated.
 
"Preliminary" drawings shall be reasonably complete and suitable for the
Engineer's use in establishing basic plant arrangement and design requirements. Preliminary drawings will not be reviewed by the Engineer; however,
the Engineer will refer to the Contractor conflicts or discrepancies which
he may discover in his reference to the drawings.
 
"Certified" drawings will be reviewed by the Engineer and returned to 
the
Contractor marked RETURNED FOR CORRECTION, EXCEPTIONS NOTED, NO EXCEPTIONS
NOTED, or RECEIVED FOR DISTRIBUTION.
 

When the drawings are returned 	marked NO EXCEPTIONS NOTED or RECEIVED FOR
DISTRIBUTION, additional copies shall be submitted to the Engineer for
distribution. 
The number of additional copies will be determined by the
Engineer, but will not exceed six.
 

When the drawings are returned marked EXCEPTIONS NOTED the changes shall be
made as noted thereon and corrected copies shall be submitted to the Engineer for final review and distribution. 
The number of corrected copies 	will
be determined by the Engineer, 	but will not exceed twelve.
 
When the drawings and data are returned marked RETURNED FOR CORRECTION the
corrections shall be made as noted thereon and as instructed by the Engineer
and six corrected copies shall 	be resubmitted for review.
 
The Engineer's review of drawings and data will cover only general conformity to the specifications and the external connections and dimensions which
affect the plant arrangement. The Engineexts review of drawings returned
marked NO EXCEPTIONS NOTED, or EXCEPTIONS NOTED does not indicate a thorough
review of all dimensions, quantities, and details of the material, equipment, device, or item indicated and does not relieve the Contractor from any
responsibility for errors or deviations from the specification requirements.
 
No wo:k shall be performed in connection with the fabrication or manufacture
of equipment and materials until the drawrJngs and data therefor have been
reviewed by the Engineer. 
Work may proceed on equipment aDd materials when
the drawings and data therefor have been roturned marked NO EXCEPTIONS NOTED
or RECEIVED FOR DISTRIBUTION and when drawings have been marked EXCEPTIONS
NOTED provided the work is performed in accordance with the Engineer's

notations.
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All 	drawings, after final processing by the Engineer, shall become a part
 
u :he specification documents and the work indicated or described thereby 
shall be 	performed in conformity therewith unless otherwise required by.
 
the 	Owner or the Engineer.
 

When changes in the wiring and equipment are made in the field to correct
 
shop construction errors or to adapt the requirements to the Owner's require
ments, the Contractor shall prepare and submit 12 copies of record drawings
 
to the Engineer to indicate the equipment as finally installed.
 

Upon receipt from the Engineer of drawings marked NO EXCEPTIONS NOTED or
 
RECEIVED FOR DISTRIBUTION, the Contractor shall transmit two full size
 
reproducible prints of each drawing to the Engineer. The reproducible shall
 
be right reading, on 0.003 inch thick Du Pont wash-off mylar and shall not
 
exceed 34 inches by 44 inches in size. Diazo sepias, black line mylar, or
 
auto-positive reproducibles will not be acceptable.
 

Three microfilm aperture cards of each final drawing shall be submitted.
 
Microfilming and aperture card mounting shall be in accordance with the
 
applicable requirements of Military Specifications MIL-M-9868, and
 
MIL-M-38761.
 

1C.4.2 Schedules. Drawings shall be submitted in accordance with the 
following schedules. The number of days specified shall be from and after 
the date of contract award. 

x a. 	Preliminary issue within 60 days and certified issue within 
120 days: 

Panel and enclosure layout drawings and dimensional
 
drawings indicating the location of terminations for
 
field wiring and piping
 

Outline dimensions of transmitter equipment
 

Outline dimensions of temperature detector wells
 

Outline dimensions of control valves
 

Flow element fabrication drawings
 

Typical system component schematic drawings
 

b. 	Preliminary issue within 90 days and certified issue
 
within 180 days:
 

System detailed cabling wiring diagram
 

Schematic wiring diagrams for all field mounted devices
 

X 	Refer to Item 34 of Addendum 1. 
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c. Certified drawings 10 days following receipt of ltails' 
i6formation:
 

Panel and enclosure wiring diagrams
 

Panel and enclosure piping diagrams
 

Wiring termination drawings
 

Piping termination drawings
 

d. With instruction manuals:
 

'Special tools list
 

Equipment reference drawings
 

Instrumentation data sheets
 

Calibration data
 

Installation and maintenance instructions
 

Narrative description of the operation of each control system
 
1C.5 
 WIRING DIAGRAMS. Connection and interconnection wiring diagrams furnished by the Contractor shall meet the requirements of ANSI Y 14.15a-1971,
Section 15-11, Article 15-11.3.2.1, BRANCHED HIGHWAY. 
The wiring drawings
shall be drawn with all devices indicated in their relative physical locations. Wiring diagrams shall be rear view. 
Each device connection shall
have near each termination, indicated in separate breaks, the opposite end

destination.
 

Wiring diagrams shall be prepared on sheets approximately 34 inches by 44
inches. 
 Where interconnecting wiring from different items of equipment or
sectional wiring diagrams of the same item of equipment appear on different
wiring diagram sheets, all interconnections shall be clearly identified.
Where sectional wiring diagrams are required for a single item of equipment
such as relsy panel or control panel, that section of the panel which is
represented by each individual wiring diagram sheet shall be keyed on that
sheet in a manner acceptable to the Engineer.
 

Information indicated on the Contractor's drawings shall include wiring of
the individual panel items as 
they actually will appear in the panel, contact arrangements of switches, and internal wiring of relays and instruments.
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Elementary diagrams shall be cross-referenced to terminal markings on th.
connection and interconnection diagrams, but need not indicate complete
details of circuits external to the panels.
equipment indicated Each item of panel mounted
on the diagrams shall be identified by item number and
 name.
 

Sufficient space shall be left on the Owner's side of outgoing terminal
blocks for adding cable color codes and circuit numbers.
 
1C.6 INSTRUCTION MANUALS. 
The Contractor shall furnish ten complete and
final copies of instruction manuals for the equipment not later than 30
days prior to the shipment of the equipment.
 

Nine final copies of the instruction manuals shall be sent to the Owner and
one final copy shall be sent to the Engineer.
 

Manuals shall be assembled and bound in Buchan Type ORL (old style) binders
covered with pyroxylin impregnated black buckram covers, manufactured by
Buchan Loose Leaf Records Co. 
 Clifton Heights, Pennsylvania. 
Binders shall
not be greater than 3-1/2 inches thick and shall be adjustable to permit
secure compact binding.

identification as 

Each binder shall be stamped with the proper
indicated on Drawing A6104-030273 bound at the end of this
section. 
Binders shall be black with gold lettering.
 

A complete proofed copy of the proposed manual, including cover lettering,
shall be submitted to 
the Engineer for acceptance. 
 After acceptance, the
remaining copies shall be submitted as 
directed by the Engineer.
 

The manuals shall include the following:
 

Table of Contents and index tabs
 

Specifications, test 
data, and curves
 

Description of the equipment
 

Operating instructions
 

Instructions in methods of receiving, inspection,
 
storage, and handling
 

Complete installation and maintenance instructions
 

Assembly drawings
 

Parts lists
 

Schedule of required lubricants
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Nmeplate information and shop order nhmbe:s for each
 

item of equipment and component part thereof 

List of recomoended spare parts and prices 

List of maintenance tools furnished with the equipment 
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Section 2A - TECHNICAL REQUIREiENTS APPLYING TO
 
ALL SYSTEM EQUIPMENT
 

2A.1 GENERAL. These technical requirements apply to the control and

instrwment equipment furnished under these specifications.
 

Except 
as specifically specified otherwise in these specifications, the

equipment and materials for both Units 1 and 2 shall be duplicates.
 

2A.2 
GENERATING UNIT DESCRIPTION. 
The major items of plant equipment to
be controlled by systems furnished under these specifications are described
 
in this article.
 

2A.2.1 Turbine Generator. The turbine generator is 
a 50,000 kW, 3000 rpm
single flow nonreheat steam turbine direct connected to a hydrogen cooled

synchronous generator. 
The turbine generator is rated for a throttle steam
flow of approximately 452,000 pounds per hour at 
1250 psig, 950 F. The

maximum expected steam flow is approximately 500,000 pounds per hour at

1313 psig, 950 F, giving a generator output of approximately 56,000 kW.
 

2A.2.2 Steam Generator. 
The steam generator is a natural circulation

drum type unit with a pressurized furnace. 
The unit is fired with No. 6
 
fuel oil.
 

Light oil (No. 2) is available for firing during warmup operations.
 

Fuel is introduced into the furnace by six wide range return-flow mechanical

atomizing fuel oil burners equipped with light oil igniters. 
The burners
 
are operated by 
a burner control and supervisory system. The burners are

equipped with air registers, and retract mechanisms.
 

Combustion air flow is delivered to the burners by one constant speed

forced draft fan.
 

Steam temperature is maintained by a superheat desuperheater. Flow of
 spray water to the desuperheater is controlled by duplicate full capacity
 
spray water control valves.
 

Feedwater is delivered to the steam generator by either of two full capa
city boiler feed pumps and is regulated by duplicate full capacity throttl
ing valves in a common line at the discharge of the pumps.
 

Condensate is delivered to the deaerator by either of two full capacity

condensate-pumps and is regulated by a throttling valve in a common line
 
at the discharge of the pumps.
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2A.3 AMBIENT CONDITIONS. The control panel am 
the pami tic systems
rack will be installed in 
a space which is normally heated or cooled for
personnel comfort. 
 All equipment on and in these enclosures shall operate
satisfactorily under conditions imposed by an air conditioning system failure, for which ambient temperature may be as high as 120 F. Except as
otherwise specified, equipment not on or in these enclosures will be installed either out-of-doors or in building spaces which are neither heated
 nor cooled. Temperature ranges expected are as follows:
 

Boiler areas 
- indoors 
 25 to 60 C
 
Other indoor areas 
 25 to 50 C
 
Outdoor areas 
 25 to 40 C
 

2A.4 NOMENCLATURE. 
The equipment item numbers used in these specifications shall be utilized by the Contractor in designating equipment. 
The
Contractor may assign a temporary number where one has not previously been
assigned. Numbers 
so assigned by the Contractor may be reassigned at the
option of the Engineer. All electrical and tubing drawings shall utilize
terminal designations as directed by the Engineer. 
Terminology in these
specifications conforms to the definitions as given in applicable standards of the ASME, IEEE, ISA, and SAMA.
 

2A.5 EQUIPMENT IDENTIFICATION. 
 Each item of equipment shall be equipped
with a laminated phenolic plastic tag, permanently affixed, giving the
identifying number and description assigned in these specifications. 
 Items
furnished under these specifications but not identified herein shall have
tags inscribed as directed by the Engineer.
 

Except as otherwise specified, all tags shall be engraved in English and

Indonesian as accepted by the Engineer.
 

2A.6 INSTRUMENT SCALES. 
 Except as otherwise specified, all pressure
instruments shall have metric and English scales and all temperature
instruments shall have metric scales. 
 Pressure instruments shall have
scales in kilograms per square centimeter and in pounds per square inch.
Temperature instruments shall have scales in degrees centigrade. 
Level
instruments shall have scales in millimeters.
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Section 2B 
- CONTROL SYSTEMS
 

2B.1 GENERAL. 
 System requirements are established on a functional basis
 
and the Contractor shall be responsible for selection and connection of
components to form systems whose performance is in accord with specification requirements. 
The control systems shall include all necessary primary
measuring equipment, panel selector stations, control relays, and control
drives as 
described. 
System designs shall be submitted to the appropriate
major equipment contractors and their recommendations considered in the
design of control systems. 
Control systems shall be pneumatic unless
specifically stated otherwise.
 

2B.2 FACTORY TESTS. 
All control systems shall be factory tested for
continuity and direction of response. 
The components to be tested shall
include selector stations, control relays and alarm contactors.
 
2B.3 COMPONENTS. 
 Except as otherwise specified, control system components
shall be of the pneumatic type.
 
All primary measuring and controlling devices shall conform to the applicable requirements given under INSTRUMENTS. 
Additional features shall be
provided as needed to meet the functional requirements or descriptive requirements set out in the individual specifications.
 

2B.3.1 
 Pneumatic Control Components, Pneumatic logic modules shall be
installed on a separate rack, except for those modules which may be attached
to and installed with panel mounted selector stations. 
Control logic
modules installed with selector stations shall not consume panel front
space in addition to the requirements of the selector stations alone.
 
Control logic shall be of modular construction of standard interchangeable assemblies. 
 Sufficient ventilation shall be provided to assure ambient
temperatures around equipment which will assure long life and reliable
operation. 
Control system constants such as gain, reset, and rate shall
be adjustable without removing modules from service and shall have calibrated scales,
 

2B.3.2 
 Panel Mounted Selector Stations.

shall be furnished as 

Panel mounted selector stations
required by the detailed description of the control
x tsyalas tem and by the In s trumen t L ist . Liz~ ffw~ k x z za bx C Ttx W f d -P41VI t x~idQ;f r -y n u U mm hx rFM ril 4Xmv)o1uz~x a= L-erxbuv a mIm dx 

A transfer levervided to shift between manual and automatic control. shall be pro-

Selector stations which include logic modules shall have the 
same front
panel dimensions and the same design and general appearance as selector
 

X 
 Deleted in accordance with Item 35 of Addendum 1.
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stations which do not include logic modules. 
Each selector station also.bly shall be designed for single hole mounting in the control panel. Each
selector station shall be provided with a service legend plate engraved as

accepted by the Engineer.
 

Selector stations which include auxiliary set point or bias functions shall
be equipped with appropriate adjustment knobs and with indicating scales
graduated directly in the measured units. 
The adjustment knobs shall be
identified by separate service legends.
 

Manual control from selector stations shall be independent of the operation
of control system logic modules including signal followers.
 

The bidder's proposal shall specifically list any selector stations or
manual loaders additional to those described in the Instrument List.
 

2B.3.3 Pneumatic Control Drives. 
Pneumatic control drives shall be furnished in accordance with the information given in the Instrument List.
Operating torques shall be not less than those tabulated. Signal range

shall be 3-15 psi.
 

Drives of the modulating type shall be equipped with Bailey Meter Company
or 
acceptable equal positioners having cams which can be field cut to suit
the equipment characteristics. 
Drive speeds shall be field adjustable.
 

ich drive shall be provided with a dust-tight enclosure which shall be
dc slgned for convenient removal of covers to permit access 
to equipment.

Each drive shall be equipped with an internal heater.
 

Solenoid valve and limit switches shall conform to the applicable requirerents of Articles 1B.25.1 and 1B.25.5. 
Wiring for all electrical equip.nmnt sliall terminate at 
a single terminal block conveniently located for
connection of the field wiring. 
All limit switch contacts and solenoid
 
valve leads shall be wired to the terminal block.
 

Position transmitters shall produce signals which are linear with respect
to 
control drive position and shall be of the slide wire, MCT, or pneumatic
 
type as tabulated.
 

Manual operators shall consist of handwheels and hand operated brakes for
drives of over 400 lb-ft torque capacity. Manual operators for smaller
drives shall consist of levers on the output shafts with hand operated

locking devices.
 

Linkage for control drives shall be furnished and shall consist of driving
and driven levers and ball-and-socket type connecting links. 
 Simple linkage shall be furnished unless otherwise tabulated.
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Control drive installations shall be such that pleasing appearance and
satisfactory access 
to equipment are maintained. Control drives shall be
complete with all required accessory equipment including air supply filter
regulators, signal conversion equipment, and other devices.
 
2B.4 PERFORMANCE REQUIRFENTS. 
The boiler control systems shall provide
a unit operating turndown of not less than ten-to-one when firing No. 6
fuel oil. 
 This requirement is based upon the unit maximum load resulting
in readings for steam flow, feedwater flow, air flow, and fuel flow that
are at a minimum of 90 per cent of the range span. 
If the readings are
less than 90 per cent, the turndown requirement will be adjusted for each
system affected.
 

The boiler control systems shall be capable of performing the following
dynamic load changes while maintaining safe furnace conditions and without endangering other equipment:
 

Instantaneously drop 50 per cent of the maximum load capability
from approximately full load.
 

Instantaneously pick up 50 per cent of the maximum load capability
from approximately 50 per cent load.
 

Instantaneously drop the load from approximately 50 per cent of
load to 10 per cent load with all burners in service.
 
Instantaneously drop the load from approximately full load to plant
auxiliary load.
 

2B.5 COMBUSTION CONTROL. 
The combustion control system shall utilize a
feedforward signal derived from steam flow with a corrective signal from
turbine throttle pressure to establish the required Btu input to the furnace
and the required air flow for good combustion. The required Btu signal
shall be compared to the actual metered air flow through a low selector
so 
that the resulting output is the Btu input permitted by the available
air. 
 This signal shall then be compared to the actual Btu input, which
is derived from the total net oil flow. 
The resulting signal shall be
used to establish the position of the fuel oil return valves. 
 Two pneumatic diaphragm operated full capacity regulating valves shall be furnished.
 

The air flow demand signal shall be the output of a high select comparison
of the master load signal; the total metered fuel flow; and a preset minimum air flow demand. 
 The air flow demand shall be compared to the actual
metered air flow, and the resulting error signal shall be used in a two-mode
flow controller to modulate the forced draft fan inlet vane and forced draft
fan discharge damper control drives.
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2B.6 STRAM T04PEATURE CONtROL. 
The steam generating unit viii be provided with one superheat spray system. 
The steam temperature control
system shall maintain temperatures within 10 degrees of set point under
all conditions of swinging load which are normally experienced. The
temperature control system shall utilize a measurement of final steam
temperature, desuperheater outlet temperature, boiler air flow, and such
additional anticipating measurements as are required to achieve sensitive
and stable control. Two pneumatic diaphragm operated full capacity valves

will be furnished by the Owner.
 

2B.7 FEEDWATER CONTROL. Feedwater will be supplied to the boiler by two
full capacity motor driven centrifugal feed-dater pumps operating at constant speed. Control of the feedwater supply shall be by means of regulating valves in the feedwater line to the boiler. 
The control system
shall operate by measurement cf steam flow, desuperheater spray water flow,
feedwater flow, and drum level. 
Two full capacity regulating valves shall

be furnished.
 

2B.8 CONDENSATE CONTROL. 
A control system shall be furnished to maintain
the deaerator storage tank level at an operator set value. 
The system
shall utilize measurements of feedwater flow, condensate flow, and deaerator
storage tank level. 
The system shall modulate a pneumatic control valve

in the condensate line.
 

The condensate control system shall establish a minimum flow rate of 
condensate through the condensate pumps and air ejector. 
The system shall
modulate a pneumatic control valve in the condensate recirculation line
to the condenser hotwell.
 

2B.9 
HOTWELL LEVEL CONTROL. A local pneumatic system shall be furnished
to control hotwell level by modulating control valves in the condensate
makeup line and the condensate drain line. 
 The system shall establish a
deadband of hotwell levels in which neither valve is open. 
If the hotwell level falls below the deadband, the makeup valve shall open proportionally. 
 If the hotwell level rises above the deadband, the discharge
valve shall open proportionally. 
The system shall include a displacer
type pneumatic level transmitter, and all required pneumatic control componenets to allow adjustment of the deadband and the proportional response

of both valves.
 

2B.10 
HEATER LEVEL CONTROL. 
A system of heater level controls shall be
furnished in accordance with the control valve specification sheets in
cluded with these specifications.
 

2B.11 
AIR PREHEAT TEMPERATURE CONTROL. A control system shall be provided to regulate the average cold end temperature of the air heater by
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modulating a three-way valve at 
the preheat coil discharge. The air is
preheated by water pumped from the deaerator through the preheat coils.
The discharge of the coil can be either returned to the deaerator or passed
directly to the pump suction for recirculation through the coils. 
 The
system shall calculate the average cold end air heater temperature as 
an
average of the air heater air inlet and gas outlet temperatures. 
Each temperature measurement shall be the average of three temperature elements
installed in the respective duct. 
 The system shall include a panel mounted
manual-automatic station with a set point adjuster.
shall be Two E/P converters
furnished to convert the thermocouple millivolt output to a pneu
matic signal.
 

2B.12 
 FUEL OIL TEMPERATURE CONTROL. 
A local control system will be furnished by the Owner to regulate the fuel oil header temperature. 
The Contractor shall furnish a thermocouple and E/P converter for measuring the
fuel oil temperature for the control system. 
The output signal range shall

be 3-15 psi.
 

2B.13 FLASH EVAPORATOR CONTROL. 
One control system shall be furnished for
the flash evapcrator serving both units.
 

The 
ratio of blowdown flow to makeup flow shall be measured and controlled
by positioning the control valve in the blowdown line. 
 The value of the
ratio shall be adjustable by the operator by a separate knob on
automatic selector station. a manual-

The system shall subtract the blowdown flow
from the makeup flow for recording net distillate flow.
 

2B.14 MISCELLANEOUS SYSTEMS. 
Miscellaneous pressure and level transmitters, indicators, and recorders shall be furnished as 
specified elsewhere herein and in the Instrument List.
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$ection 2C 
- INSTRU ETS 

2C.1 GENERAL INSTRUMENTATION REQUIREMENTS. 
Instruments shall be furnished
in accordance %ith the Instrument List included with these specifications
and as specified herein. 
Electronic or pneumatic transmission type instruments shall be used for all measurements, except where specifically
noted to be direct connected. All instruments listed for purchase under
Specification K-2A shall be furnished.
 

All instruments shall be constructed to perform normally and meet all
guarantees when subjected to the vibration and the range of ambient temperatures normally experienced in power plant building structures.
 
Instrument cases located on the control panel shall be in colors selected by
the Engineer.
 

All required auxiliary equipment for instruments including thermocouples
and wells, resistance elements and wells, flow nozzles, orifices, transmitters, special wiring and piping materials, air filters and pressure
regulators, and all special devices required for installation in the instrument piping or wiring system shall be furnished complete as required
for each individual element or instrument, unless specifically stated
otherwise. 
Each pneumatic device requiring air supply and intended for
field mounting shall include an air set with gage, Fisher Type 67 FR.
 
2C.2 ACCURACY. Flowmeter primary elements of the head class shall be so
constructed that their performance will be in accordance with the requirements of Section 9, "Tolerances", of ASME PTC 19.5; 4-1959.
 
Flowmeter secondary devices shall produce transmitted signals which are
linear with respect to flow within plus or minus one per cent of the full
scale flow value when operating between 25 and 100 per cent of full scale
value. 
 The accuracy guarantee shall include the effect of errors in the
differential head measuring device, square root converter, and signal generator, but not 
the primary device.
 

Transmitters for pressure shall transmit a signal which is linear with
respect to the measured pressure within plus or minus one-half of one per
cent of the measured range span.
 

Transmitters for level shall transmit a signal which is linear with respect
to the measured level within plus or minus one per cent of the metered.
level range span, based on a specific gravity of 1.00.
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Filled system temperature transmitters shall transmit a signal which is
linear with respect to the measured temperature within plus or minus one
per cent of the scale range at a reference ambient temperature of 60 F.
 
Electronic receivers for thermocouples, resistance temperature detectors,
recorders, and other similar primary elements shall have an accuracy of
plus or minus three-tenths of one per cent of the scale span. 
Elec.onic
receivers for movable core transformer systems shall have an accuracy of
plus or minus one-half of one per cent of the scale span.
 
All transmitters shall have less than one-half of one per cent shift in
output with a 100 F change in ambient temperature.
 

Receiver-indicators and direct connected pressure instruments shall indicate the measured value within one per cent of the maximum scale value.
 

Receiver-recorders shall provide a chart record which is linear with
respect to the transmitted signal within plus or minus one-half of one
 per cent of the scale span.
 

2C.3 TRANSMITTERS. 
Transmitters of the pneumatic or electronic type
shall be furnished as required by the Instrument List and as required by
the design of the control and instrument systems furnished. 
Transmitters
noted to be locally mounted shall be equippbd with mounting brackets suitable for attachment to faces of walls or columns by bolting or welding.
Transmitters of the motion balance type shall be provided with indicating
scales. 
 Enclosures shall be suitable for indoor or outdoor installation.
Transmitters to be located in hazardous atmospheres will be identified in
the Instrument List. 
 They shall be equipped with explosionproof enclosures suitable for the hazardous atmosphere as described in National
Electric Code Article 500. 
 Transmitters shall be designed for system
maximum condition as 
indicated in the Instrument List.
 
All transmitters will be connected to their systems by use of piping, and
any flexible connectors required by the transmitter design shall be furnished. 
All connections for primary piping and pneumatic tubing shall
be provided with NPT female threaded connections not smaller than 1/4
inch. All connections for electric wiring shall be provided with holes
or knockouts for electrical conduit connections not smaller than 1/2 inch
nominal size. 
Electrical connections to locally mounted transmitters will
normally use a short length of flexible conduit. 
Electronic transmitters
shall transmit a 4 to 20 mAdc signal, linear with the measured variable.
 

Pneumatic transmitters shall transmit a signal linear with the measured
 
variable.
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ZC.3.1 Flowmeters. 
 Unless otherwise specified, all flowmeters shall be
rate meters of 
the head or area 
class.
shall Square root extracting mechanism
be provided, preferably as a part of the flowmeter secondary device,
and the movement of all final indicating and recording mechansims shall
be linear with respect 
to flow rate.
 

Primary devices for flowmeters shall be furnished in accordance with the
primary element data sheets included with these specifications.
 

Primary devices for flowmeters shall be provided with all required accessories, including reservoirs, meter connections and reheat nipples.
reservoirs shall have one 
 All
inch socket weld inlet and one inch socket weld
outlet 
connections. 
All i.ipples and welding adapters shall be one inch
and for socket weld connection. 
Primary element beta ratio shall be not
greater than 0.70.
 

All flow nozzles shall be constructed of Type 304 or Type 316 stainless
steel. 
 Flow nozzles shall be designed in accordance with the ASME standards for long radius flow nozzles. 
Flow nozzles shall be of the weld-in
type, and shall have the essential data stamped on 
the nozzle so
can be read and transferred to that it
the exterior of the pipe in which it
mounted by the is
piping fabricator. 
As an alternative to
the serial number only of this procedure,
the nozzle may be stamped on
tial data relating to its 
it, and all esseninstallation given on a 
supplementary data sheet
for transfer by 
the fabricator to 
the pipe exterior.
shall inspect The Contractor
this installation work at 
the piping fabricator's plant.
This work will be in addition to 
the startup service. 
A report on each
nozzle inspected shall be submitted to the Engineer.
 

Orifice plates shall be constructed of Type 316 
stainless steel.
plates shall he not Orifice
 
up 

less than 1/8 inch thick for nominal pipe diameters
to and including 12 inches and not less than 1/4 inch thick above this
value. 
 Plates shall be constructed in accordance with ASME-AGA standards.
Each orifice plate shall be provided wILh a handle 
on which the orifice
diameter, pipe diameter, arid pressure tap distances are stamped.
information shall be so located tbt it 

This
 

can be read without removing the
ifice plate from the pipeline.
 

nular primary flow elements shall be constructed of Monel.
elements shall be of 
 Annular
the self-averaging insert type, and shall have the
essential data stamped on a permanent rustproof stainless steel tags
chaine1 to 
the element. 
Annular elements shall be Annular Type 752 as
manufactured by 
the Ellison Instrument Division of Dieterich Standard
Corporation. 
A flow calculation report shall be furnished for each annular

element.
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Combustion air flow shall be measured using either a flat duct venturi or an
airfoil which will be 'rovided by :he Owner in 
.he air heater air outlet
duct. 
 It is expected that the differential across the venturi or airfoil
at full load will be approximately 2.0 inches of water. 
Mechanisms shall
be of the diaphragm type with integral square root extracting devices. 
 The
meter shall be provided with an indicating scale and transmitter mechanism.
 

Flowmeter secondary devices may be of the d/p cell or motion balance mercury U-tube, Ledoux bell, or radial torque type. 
Indicating scales, if
furnished, shall be graduated in terms of flow rate of the fluid measured.
All secondary devices shall be provided with pneumatic transmitter devices
unless specifically noted in the Instrument List as not requiring them.
 

The term "d/p cell" refers to those secondary devices which impose the
differential pressure generated by the primary device on the opposite sides
of a diaphragm or bellows device and measure the resulting force or elec
trical quantity change.
 

Measurement of main steam flow shall be by inferential means, using temperature compensated turbine first stage pressure as a flow index. 
The
meter secondary element shall be a pressure transmitter, designed for
field adjustment for acceptable readings. 
 Data on anticipated pressures
at 
different steam temperatures will be supplied by the Engineer.
 

The flow nozzle for the superheater spray shall be furnished completely
installed in a section of piping. 
Each piping section shall have ends
beveled for welding in accordance with details to be furnished by theEngineer, and the nozzle and pressure taps shall be mounted in it.
 

The oil flowmeters shall be inliinc Bailey Meter Company Type JR12 area
 
meters.
 

The following measurements shall be compensated over the minimum ranges

indicated below.
 

Measurement 
Temperature 
Range-C 

Fuel oil 0 to 150 

Air flow 0 to 425 

Steam flow (1st itage press.). 100 to 550 
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2C.3.2 
 Pressure Transmitters. 
Pressure transmitters shall utilize bourdon
tubes, bellows, or force balance diaphragms as measuring device.
 
Transmitters sensing combustion product pressures shall be furnished complete with purge rotameters and flow regulators. When the transmitter is
enclosure mounted, the associated purge equipment shall be furnished mounted
and tubed as a complete installation.
 

2C.3.3 
Level Transmitters. 
 Level transmitters shall be furnished as described in the Instrument List and in the following paragraphs.
 
Level transmitters of the displacement float type shall be complete with
float chambers of cast or fabricated steel construction, with upper side
and lower side socket weld connections unless otherwise specified in the
Instrument List. Displacement float chambers shall be designed for internal
access without breaking the level connection primary piping. 
A gage glass
shall be provided on each transmitter float chamber.
 
Differential pressure instruments utilized for level measurement shall be
furnished with constant level reservoirs.
 

The boiler drum level indicator transmitter shall be a Clark-Reliance
Electro Eye-Hye electric transmitter.
"Electrolev" chamber, Model EL-1800 with one inch socket weld connections
 
It shall consist of a 10-probe
 

and a control unit with plug-in relays and variable voltage transformer
with voltmeter. 
Each relay shall have two electrically isolated spdt
contacts for the Owner's use. 
 Fifteen feet' of high temperature interconnecting cable between the Electrolev column and the Owner's junction box
shall be furnished. 
Two alarm contacts shall be wired to terminal blocks
in the control unit, in addition to the contacts wired to terminal blocks
for 
remote light actuation. 
The control unit shall be mounted and wired
inside the control panel.
 

Two indicating type drum level trip switches shall be furnished. 
The
switches shall be Barton Model 289 or Bailey Meter Type LH differential
pressure switches each containing two single pole double throw contacts
for high and low drum level. 
The switches shall be suitable for a drum
pressure design of 1670 psi and designed for a maximum differential head
of 30 inches. 
 The switches shall be furnished complete with reservoirs
constructed of carbon steel with one inch socket weld connections. 
The
drum level trip switches will be locally mounted.
 

A dxum level transmitter complete with constant level reservoir shall be
furnished. 
The equipment will also be used as part of the feedwater regulating equipment. 
Level range shall be 24 inch total. The instrument
shall be designed for a drum design pressure of 1500 psi. 
 The reservoir
shall be constructed of carbon steel with socket weld connections. 
The
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tra smitter shall be mechanically compensated for variations in drum pres
4ure.
 

2C.3.4 
 Tejpgrature Transmitters. 
Temperature transmitters shall employ
chermocouples or resistance elements as 
the temperature sensing devices,
whichever ia specified.
 

rhormocouples shall be ISA Type K standard accuracy class.
4hall be ungrounded, spring loaded for 
Thermocouples
 

a minimum response time and shall
-
magnesium oxide packed with stainless steel sheathing.
 
'esistance temperature detectors shall be aluminum oxide packed, stainless
iteel sheathed, spring loaded, and designed for insertion in wells.
 
[hermocouples or resistance elements installed in boiler pressure parts
within the boiler casing shall be provided with stainless steel sheathed
extension leads of the required length to 
terminate in a cast iron weatherproof head located outside the casing. 
Exact length of leads will be
supplied later.
 

Five thermocouple Junction boxes with three thermocouples each shall be
furnished for averaging boiler air and gas temperatures. Each thermocouple
assembly shall have a 24" immersion length and shall be furnished with 1/2"
stainless steel pipe protection tube. 
 The junction boxes shall be NEMA 4
construction with all averaging devices mounted and prewired to terminals.
A minimum of three sets of input terminals and one set of output terminals
shall be provided. Terminals and terminal screws shall be copper. 
 The
junction boxes shall be suitable for wall mounting. The following temperatures shall be averaged:
 

FD fan air outlet temperature
 

Air heater air inlet temperature
 

Air heater air outlet temperature
 

Air heater gas inlet temperature
 

Air heater gas outlet temperature
 

hermowells shall be provided for all thermocouples, resistance detectors,
nd filled system bulbs intended to measure fluid system temperatures.
,ells shall be one-piece construction, made from stainless steel, and
-quipped with stainless steel extension nipples and cast iron connection
lcads. 
 Wells shall be designed for screwed connections
'quipment, and shall be suitable for seal welding. 
to the piping or
 

;'ain Wells installed in the
steam and high pressure feedwater lines shall have a thread diameter
of 1-1/4 inches. Wells furnished for installation in boiler air,or 
gas
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ducts shall have a thread diameter of one inch.have All other wellsa thread diameter shallof 3/4 inch. Lengths ofnipples will be wells and extensionfurnished later by the Engineer.
 
2C.4 RECEIVER INSTRUKENTS. 
 Receiver instruments of the pneumatic or electronic type shall be furnished as required by the Instrument List and as
required by the design of the control and instrument systems furnished.
Receiver instruments shall be panel mounted and arranged as indicated on
the panel drawings included with these specifications, except as otherwise
specified under Section 2E of this specification.
 
2C.4.1 Indicators. 
Vertical strip scale receiver instruments shall be
used where specified, and shall be designed for the range of control
signals used. 
The vertical indicators shall be Republic V5A or Bailey
Type PY, as 
indicated in the Instrument List, or acceptable equal.
Indicators shall be furnished with internal illumination.
 
A precision mercury column gage shall be furnished for indication of condenser vacuum. The gage shall be a Meriam Model 30EG25FF, complete withadjustable vernier scale, overrange protection, and designed for flush
panel mounting. 
The overrange protection shall be a return well mounted
inside the panel. 
The scale shall read in centimeters and millimeters of
mercury.
 

A precision mercury barometer shall be furnished. The barometer shall be
a Meriam Model 31EGlOFF, complete with adjustable vernier scale and designed
for flush panel mounting.

of mercury. 

The scale shall read in centimeters and millimeters
The barometer shall be furnished with an internal thermometer.
The thermometers shall be -18 to 105 C.
 
2C.4.2 Recording Meters. Recorders for mounting on the control panel
shall be furnished as indicated in the Instrument List. Miniature strip
chart recorders shall be Foxboro Series 120 4 inch strip chart recorders.
Bailey Mini-Line 500, or acceptable equal.
roll type charts, The miniature recorders shall use
 
& Northrup 

and shall be provided with internal illumination.
Speedomax H or Speedomax W recorders shall be 
Leeds
 

indicated furnished
in the Instrument List. asIndicating scales, graduated in terms
of the measured variable, shall be furnished.
be furnished. Chart tear-off devices shall
Chart speed shall be one inch per hour unless otherwise
specified, and the charts shall be driven by ac synchronous clock motors.
Each recorder shall be provided with a phenolic nameplate mounted in the
window, which states the quantities measured, color of records, ranges of
measured values, and chart multipliers.
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Chart and scale ranges for all recorders shall be as selected by the
Engineer, and any extra charges for special ranges shall be included in
the lump sum contract price.

which are essentially linear. 

All 	recorder charts shall have graduations

The use of square root charts for 	flow
measurements will not be accepted. 
 Each recorder shall be provided with
three years supply of charts and ink.
 

No recorder shall extend more than 23 inches behind the control panel face.
 
2C.4.3 
Signal Converters. The Contractor shall furnish all signal converters required to condition signals for the recorders furnished.
signal converters shall be mounted in the pneumatic systems rack. 

The
 

2C.4.4 Integrators. Integrators 	for mounting on 
the control panel shall
be furnished as 
indicated in the Instrument List. 
 Integrators shall be
X 
Foxboro dAA, or acceptable equal.
 

2C.5 TEMPERATURE MONITOR. 
A temperature monitoring system shall be furnished. 
 The system shall be designed for a maximum of 66 inputs, which
will be 
ISA Type K (chromel alumel) thermocouples.
 

The system shall consist of the following equipment, which shall be furnished and installed in the control panel by the Contractor:
 

1 - Leeds & Northrup Speedomax W 12 point multipoint multibank
recorder equipped with six banks of 11 points each. 
The
recorder shall be furnished with fluorescent internal
illumination, and nonglare glass. 
 The recorder shall
have dual speed chart drive with 2 inches per hour slow
speed and 120 inches per hour fast speed. Scan speed
shall be approximately 3 seconds per point. 
 The recorder shall have one alarm switch and lock in relay per
bank, and manual alarm reset buttons on the recorder door.
The recorder shall be equipped to utilize the following
modes of operation, which shall be operator selectable:
 

Continuous log (slow or fast speed)
 

Log on alarms only
 

Log on demand
 

Scan, indicate, and monitor
 

Pulse log by banks
 

X 
Revised in accordance with Item 36 of Addendum 1.
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X The recorder shall be provided with all required plug-in
type cables. 
 A total length of twenty-five feet of cable
shall be furnished for the monitor and its associated
 
input banks.
 

The recorder shall provide capability to delete points by
banks or to select any point for contijous display if
 
required.
 

The recorder shall be furnished with an engraved nameplate
which shall identify inputs by number and bank. 
Engraving

shall be in the Indonesian language.
 

xx 24 - Alarm modules for continuous monitoring and alarm of
preselected temperatures. 
 The modules shall be Moore
Series TCA dual alarm trips 
as manufactured by Moore
Industries, Van Nuys, California, or acceptable equal.
Alarm modules shall be equipped with downscale open
input drive. 
The modules shall be-located adjacent to
the temperature monitors input racks.
 

The inputs shall be wired in parallel to the recorder and the alarm modules
 
where applicable.
 

2C.5.1 Thermocouples. 
 A total of 27 thermocouple assemblies shall be
provided for inputs 
to each temperature monitor. 
The thermocouples and
thermowells shall comply with Paragraph 1B.25.8. 
 The remaining thermocouples for inputs to the temperature monitor will be provided by the
Owner. 
The following tabulation of the lengths and sizes of the thermocouple assemblies is for bidding purposes. 
 The exact lengths will be
furnished later by the Engineer.
 

Quantity ConnectionDescription Extension
Size 
 lImersion 
 Nipple
 

1 FD fan air out 1" NPT 24" 5" 
1 Air heater air out 1" NPT 24" 5" 
1 Air heater gas in 1" NPT 
 24" 
 5"
 

NOTE: 
 The above are three element averaging assemblies and 
are the same

elements described in Paragraph 2C.3.4.
 

2 
 Main steam lines 
 1-1/4" NPT 
 6" 
 5" 

5 Extraction steam lines 1-1/4" NPT 6" 5" 
4 Heater drain lines 3/4" NPT 6"X Refer to Item 37 of Addendum 1. 

5" 

XX Refer to 
Item 38 of Addendum 1.
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3 
Description 

Feedwater lines 

Connection 
Size 

1-1/4" NPT 

Imersion 

6" 

Extension 
Nipple 

5" 
4 Condensate lines 3/4" NPT 61" 511 

I 

2 Condenser hotwell 1-1/4" NPT 12" 51 
2 Circulating water lines 1-1/4" NPT 12" 1" 

2 Auxiliary cool water 
lines 3/4" NPT 6" l" 

2C.6 ANALYTICAL INSTRUMENTS. Complete analysis systems shall be provided
as specified in the following articles.
 

2C.6.1 
 Flue Gas Analysis. Two complete Bailey Meter Company systems for
analysis of flue gas oxygen and combustibles ahallibe furnished. 
Each
system shall consist of a continuous sampling type analyzer of the hydrogen
burning type, gas sampling system, and enclosure mounted indicator-transmitter.
The sampling system shall be of the recirculating water jet aspirated type
complete with stainless steel dry type sample tube not 
less than 5 feet
long with suitable supports and fitted with special 2 inch pipe cap suitable
for mounting on 2 inch NPT nipples on a pressurized furnace. 
The water jet
systems shall be complete with inductor, gas pump, regulating valves, filters, separators, traps, and all required accessories. 
Hydrogen regulating
equipment shall be furnished. 
Each system shall be provided with an enclosure for the sampling equipment, analyzer and transmitters. 
Enclosure
shall be freestanding and fully enclosed with hinged access doors. 
 All interconnecting piping required between equipment mounted in the cabinet shall
be furnished. 
 Each enclosure shall be equipped with two hydrogen bottle
racks and all required hydrogen piping, regulating equipment and all required special fittings. 
 The hydrogen bottles will be provided by the Owner.
One bottle each of span and zero calibrating gases, and calibrating gas
regulators shall be furnished for both systems. 
 Each enclosure mounted
indicator-transmitter shall indicate oxygen and combustibles and shall be
equipped with alarm contacts for low oxygen, high combustibles, and sample
failure. 
 The oxygen and combustibles measurements shall be t'ansmitted by
pneumatic signals 
to a recorder on the main control panel. 
The flue gas
analyzer with its secondary instruments and accessories shall be suitable
for 240 volt, 50 hertz operation.
 

2C.6.2 
Water Chemistry Instruments. 
Recorders shall be furnished mounted
on 
the Control Panel 1, Control Panel 2, and Flash Evaporator Panel 1 for
conductivity and dissolved oxygen measurements.
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Nine conductivity cells will be furnished by the Owner for direct connection to the conductivity recorders. 
 The cells will be Leeds & Northrup
Type 4804 flow-through temperature compensated electrolytic conductivity

cell assemblies. 

The range of conductivity will be furnished later by the Engineer, and the
temperature compensation range shall be zero to 
3400 C.
 

The points to be monitored shall be as thelisted in Instrument List. 

The recorder for dissolved oxygen shall be compatible with the signal provided from the Owner's dissolved oxygen analyzer. Sample points and rangesshall be as 
listed in the Instrument List. 
The signal transmission range

will be a linear 4 to 20 mA dc.
 

Each water chemistry recorder shall be furnished with six independently
adjustable alarm switches.
 

2C.7 ALARM CONTACTS. 
Alarm units operating on pneumatic or electronic
signals generated by the Contractor's instrumentation shall be furnished
in accordance with the following table. 
The contacts specified below are
in addition to 
those required by the Contractor's systems. Receiver contacts in lieu of alarm units will not be acceptable for the al4ns listed
in the table. All alarm contacts shall have spdt contacts rated at 0.5
amperes, 250 volts dc. 
 Alarm units shall be mounted in the pneumatic

systems rack. 

Function 

Application
 

Boiler air flow greater than
 
25% (2 contacts) 
 Boiler Protection System
 
Boiler air flow greater than 25% 
 Burner Control System
 

Boiler air flow less 
than 30% 
 Annunciation
 

Boiler air flow greater than 50% 
 Burner Control System
 

Low flue gas oxygen 
 Annunciation
 

High flue gas combustibles 
 Annunciation
 

High heater level
 
(25 contacts) 
 Turbine Protection System
 

10 additional contacts 
- function to 
be determined at a later date
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2C.8 FUEL OIL VISCOSITY TRANSMITTER 
 A .uel oil viscosity transmittershall be furnished as described in the Instrument List. 
The transmitter
shall be a Dynatrol Type CL-1ODV viscosity detector, as manufactured byAutomation Products Inc., 
Houston, Texas, or acceptable equal.
 

The viscosity tranami:ter shali transmit actual viscosity at processtemperature, and shall not be teoperature compensatfd. 
The transmitter
shall be complete with all required accessories including a Flushing
Flo-Gard and a signal converter. 
The signal converter shall be mounted
in 
the pneumatic systems rack, and shall produce a pneumatic output signal

suitable for recording.
 

The viscosity index shall be Saybolt Seconds Universal, and the transmission
 
range shall be 0-500 SSU. 

2C,9 DRAFT GAGES. 
 Boiler drafts shall be measured by means of slack diaphragm ',chanisms in 
cases designed for vertical scale multipointer panel
mounted instruments. 
 The indicators shall be internally illuminated and
shall be Republic VSA or acceptable equal. 
All draft lines sensing combustion products rihall be furnished with purge rotameters, fl?w regulators,4X and a -way back blowdown valvex all mounted and piped within the main 
control panel. 

X Revised in accordance with Stem 39 of Addendum 1.
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Section 2D -
ELECTRICAL INSTRUMENTS AND ACCESSORIES
 

2D.1 GENERAL. Electrical instruments shall be furnished in accordance
with the Instrument List, the applicable requirements of Articls 
1B.25
and 1B.26 and these additional requirements.
 

Instrument cases 
located on the control panel shall be in colors selected
by the Engineer.
 
2D.2 ANNUNCIATORS. 
The following annunciation equipment shall be fur
nished:
 

Annunciator 
 Location 
 No. of Points
 
Boiler 
 Control Panel 1 50
 

Boiler Trip 
 Control Panel 1 
 20
 

Turbine Generator 
 Control Panel 1 
 50
 

Switchgear 
 Control Panel 1 
 20
 

Boiler 
 Control Panel 2 
 50
 

Boiler Trip 
 Control Panel 2 
 20
 

Turbine Generator 
 Control Panel 2 
 50
 

Switchgear 
 Control Panel 2 
 20
 

Flash Evaporator 
 Flash Evaporator 
 24
 
Panel 1
 

The annunciation equipment shall be Scam Instrument Corporation Panastat
Series 70, 
Rochester Instrument Systems Model AN-lO0, or acceptable equal.
Annunciation equipment shall be installed on control panels as indicated
on Drawings K1001, K1002 and K1008 included with these specifications.
The annunciator units shall be the illuminated nameplate type, with the
illuminated plates measuring approximately 2 inches by 3 inches.
shall be Platesengraved in Indonesian with suitable legends as directed by the
 
Engineer.
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Annunciators shall employ solid state plug-in type input and alarm flasher
modules and shall be furnished complete with power supply. 
 Each annunciator
cabinet shall have a separately fused power supply. 
A separately fused 250
volt dc adjustable audible alarm horn and pushbuttons shall be provided for
each control panel. The adjustable alarm horns shall be located in their
 
respective panels.
 

The boiler trip annunciators shall be "first-out" sequence. 
The first
alarm in each group of ten shall actuate an intermittently fast flashing
light and the audible alarm. The annunciation ACKNOWLEDGE push-button will
permit silencing the audible alarm manually. After acknowledgment, the
intermittently flashing light shall flash at a slower rate. 
 Succeeding

annunciations in a group shall be by a steady light and audible alarm
operation. Acknowledging these succeeding annunciations shall result in
silencing the audible alarm and steady-burning lights. When conditions
for the "first-out" alarm have returned to normal, the slowly flashing
light shall go out when the FIRST-OUT RESET push-bLLron is operated. 
The
subsequent alarms, which burn steadily after acknowledgment, shall go out
automatically upon return to normal. 
 The FIRST-OUT RESET push-button shall
be utliized for the groups of "first-out" annunciators only. All sequence

lamps shall be furnished with red color boots.
 

The flash evaporator annunciator shall be of the following sequence. 
An

off normal condition shall actuate a flashing light and audible alarm.
After acknowledgment the audible alarm shall be silenced and the white
light shall burn steadily. Upon return to normal the white light shall
 go out, leaving the window ready to accept a new alarm.
 

The remaining annunciators shall be of the following sequence. 
An off
normal alarm shall actuate a fast flashing white light and audible alarm.
After acknowledgment the audible alarm shall be silenced and the white
light shall burn steadily. Upon return to normal the white light shall
remain on until manually reset. When the RESET push-button is operated,
the white light shall go out, leaving the window ready to accept a new
 
alarm.
 

Two sets of annunciator ACKNOWLEDGE, RESET, and TEST push-buttons and one
FIRST-OUT RESET push-button shall be furnished 
on Control Panels 1 and 2.

The FIRST-OUT RESET push-button shall be equipped with a transparent swingup cover to prevent inadvertent operation. 
Each annunciator shall be suitable for operation from a 250 volt dc power supply, with not less than 100
volts dc applied to trouble contacts. Each annunciator shall be equipped
with an 
isolating power supply unit which chops, transforms, and rectifies
the dc supply into ac and then back to dc. 
 The annunciator shall include
filters on input circuits to prevent false operation from induced or trans
ient voltages. 
 Alarm contacts will not be shared by other equipment.
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Each annunciator unit shall be mounted in a prewired cabinet. 
 Design of
the cabinets shall permit lamp and input module replacement without use
of tools. 
 If g seporate module cabinet is furnished, all connecting
wiring between the annunciator and module cabinet shall also be furnished.
 

Alarm contacts to actuate the annunciator will be~provided by the Owner
except as 
otherwise specifically required in these specifications. 
Alarm
contacts will be either open-to-alarm or closed-to-alarm. Selection of
open-to-alarm or closed-to-alarm shall be by selector switch or by use
of 
screw terminal Jumpers. Contact mechanisms employed will include control switch contacts, auxiliary switches in motor starters, microswitches,
and mercury switches. 
 Alarm contact wiring will be installed in raceways
which also are used for motor starter and circuit breaker control. Circuit lengths will range from 5 to 1200 feet. 
 Equipment furnished under
this Contract shall operate reliably and shall be free of false operations
due to proximity of input circuits to other wiring.
 

The flash evaporator annunciator shall be furnished with one auxiliary
output contact operated by any one of the annunciator windows to actuate
the control panel annunciator. 
The flash evaporator annunciator shall be
furnished with a time delay relay to silence the horn. 
Annunciator
ACKNOWLEDGE and TEST push-buttons shall be furnished on the flash evapora
tor panel.
 

2D.3 ELECTRICAL ACCESSORY DEVICES. 
All electrical accessory equipment
shall conform to the applicable re',iirements of Article 1B.26 and to

these additional requirements.
 

Rotary control switch construction features will be specifically described
in the electrical schematics which will be furnished by the Engineer later.
In general, spring return-to-normal s4itches will turn clockwise to "start",
which produces a red target, and cour.terclockwise to "stop" which produces
a green target. For proposal purposes, SB-I Switches shall have five stages
wired and SB-10 Switches shall have five rotary stages and four lateral
 
stages furnished and wired.
 

Indicating lights and subpanels shall be Dialco Datalight Series No. 250-7558
or Dialco Data Twin with colors as 
indicated on subpanel drawings, or acceptable equal. Lens colors shall be as 
indicated on the subpanel drawings in
cluded with these specifications.
 

2D.4 TOGGLE SWITCHES. 
 Toggle switches shall be furnished, mounted, and
wired as 
indicated in the Instrument List and on the subpanel drawings included with these specifications. 
Toggle switches shall be Honeywell Micro
Switch Catalog Series TL pull-to-unlock.
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X 

x2D.5 WATT'IOUR METERS. 
 Watthour meters shall be furnished 	and installed
 as 
indicated in the Instrument List. 
 Meters shall be 3 phase, 3 wire,
for use with current transformers and potential transformers. -Meters shall
be General Electric Company Type DS-63 or acceptable equal. Current transformers will have 5 ampere secondaries, current ratio will be furnished
 
later.
 

2D.6 PRINTING DE4AND METER. 
A printing demand meter shall be furnished
and installed as 
indicated in the Instrument List. 
 The meter shall have
a 60 minute interval with a self-contained interval timer. 
 A five year
supply of 60 minute time interval record rolls shall be furnished with
the meter. 
 The meter shall be General Electric Type PD-57F or acceptable

equal.
 

2D.7 TOTALIZER. 
A totalizer shall be furnished and installed as indicated
in the Instrument List. The totalizer shall be solid state with 16 input
channels. 
 The totalizer shall have 16 input counters, one output counter
and one 
Form C, 3-wire, isolated, mercury-wetted output relay. 
 The totalizer shall be General Electric Type SST-3 or acceptable equal.
 

One General Electric Type S-3, Catalog Number 731X2G1 relay shall be fur
nished with the totalizer.
 

2D.8 BUZZERS. 
 Two separately fused 250 volt dc adjustable audible buzzers
shall be furnished, mounted, and wired as indicated in the Instrument List.
 

Refer to 
Item 40 of Addendum 1.
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Section 2E 
- PANELS AND ENCLOSURES
 

2E.1 GENERAL. 
The Contractor shall furnish panels and enclopures for all
controls and instruments, pressure gages, temperature instrjmaeats, and other
devices as 
apecified herein, except where devices are spacified to be mounted
locally.
 

The requirements specified under CONSTRUCTION, WIRING, TUBING, CONTROL AIR,
and NAMEPLATES apply in general to all panels and enclosures. Specific
requirements for each panel and enclosure are included later in this section.
 

The following panels and enclosures shall be furnished:
 

Control Panels 1 and 2
 
Pneumatic Systems Racks 1 and 2

Flue Gas Analyzer Cabinets 1 and 2
 
Synchronizing Panel
 
Flash Evaporator Panel 1
 

2E.2 CONSTRUCTION. 
All panels and enclosures shall be constructed of steel
plate of thickness described in the individual panel specifications, and
reinforced as 
required to insure true surfaces and adequate support for the
instruments mounted thereon. 
Unless otherwise specified, the panels and
enclosures shall be of one-picu construction. 
All instrument cutouts,
mounting studs, and support brackets shall be located accurately. 
All
welds on the exposed surfaces shall be ground smooth. 
Finished surfaces
shall be free from waves, bellies, or other imperfecticns. !Inless specified otherwise, doors shall be hinged and 3hall have turned-back edges
and additional bracing where required to assure rigidity. 
Hinges shall
be of the piano or concealed type. 
Door latches shall be of the threepoint type to assure tight closing. 
 Exterior surfaces shall be sandblasted,
ground smooth, filled, primed, sanded, and finished.
 

2E.2.1 Painting. 
 Painting shall conform to the applicable requirements of
Article 1B.18 and to these additional requirements.
 

The exterior finish shall be lacquer.
 

Paint films which bhow sags, check, blisters, teardrops, or fat edges will
not be acceptable and if Pn5 
such defects appear, they shall be repaired
by and at the expense of the Contractor. %
 

2E.3 WIRING. 
Wiring for the panels shall conform to the applicable requirements of Article 1B.31 and to these additional requirements.
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All control and instrument wiring used within the panels shall be installed
and tested at the factory. Thermocouple and other special circuits will be
field wired direct to instrument terminal blocks without the use of panel

wiring.
 

Wiring to each subpanel and to each rotary control switch shall be individually bundled and shall be installed with a "drop loop" of sufficient
length to allow the item to be removed from the panel for maintenance
without disconnecting the wiring. 
Rotary switches will be removed to
the internal panel walk-way. Subpanels will be removed to the front of
 
the panel bench section. 

Wire sizes shall be as tabulated beplow: 

Service AWG 

Control switch wiring 16 

Ammeter circuits 12 

Honeywell PTW indicating lights 16 

Subpanel indicating lights 18 

Annunciation 16 

Boiler interlocking 16 

Power supplies As required 

Control systems As required 

All other 12
 

2E.3.1 Terminal Blocks. Terminal blocks for the panels shall conform to
 
the applicable requirements of Article 1B.26.8.
 

2E.3.2 Fuses. 
 Fuses shall conform to the applicable requirements of
Article 1B.26.10 and to these additional requirements.
 

Power supplies for miscellaneous devices shall be provided with fuses located within the panels and enclosures. Fuse ratings will be given on the
electrical schematic diagrams.
 

2E.3.3 Power Sources. A system of convenience 240 volt ac outlets shall
be provided in each panel and enclosure for use with power tools, portable
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lamps, and other similar equipment. Catalog numbers to be furnished later.
 
The Owner will furnish to each enclosure and the control panel a 240 volt ac
 
circuit to feed the interior lighting, the convenience outlets, and the
 
illuminated indicators.
 

The control power for circuit breaker and motor control will be provided
 
from supplies external to the panel.
 

A plug-in bus fed from a separate source shall be provided in the control
 
panel for use with the recorders and temperature monitor.
 

2E.3.4 Wiring Diagrams. Wiring diagrams shall conform to the applicable
 
requirements of Article 1C.5.
 

2E.4 TUBING. All pneumatic instrument and control tubing connections
 
between devices within the same panel or enclosure shall be provided, and
 
connections to devices not in the same panel shall be terminated on tubing
 
terminal plates. Tubing shall be installed neatly and mounted securely.
 
Tubing shall be 1/4 inch OD fully annealed copper. Tubing fittings shall
 
be Crawford "Swagelok", Parker "Intru-lok", or Imperial Eastman "Hi-Seal"
 
bite type brass fittings. Terminal plates shall be coded and individual
 
connections marked in accordance with the coding system established by
 
the Engineer. Arrangement of tubing connections on the terminal plates
 
shall facilitate use of multitube assemblies, and shall be acceptable to
 
the Engineer. All terminal plates shall be mounted and arranged for maxi
mum ease in connection of field and panel tubing. Special terminal draw
ings shall be furnished. The air supplied to the pneumatic devices shall
 
be individually valved.
 

2E.4.1 Tubing DiPagams. Schematic, connection, and interconnection dia
grams shall be furnished by the Ccntretor.
 

2E.5 CONTROL AIR. Control air shall conform to the applicable requirements
 
of Article 1B.14 and these additional requirements. A control air supply
 
header shall be furnished in each panel or enclosure, except the synchroniz
ing panel, regardless of the numbir of pneumatic devices. A dual filter
regulator shall be supplied in each con; :ol panel and each pneumatic systems
 

rack to serve all of the pneumatic devices mounted within.
 

A valve with tubing fittings shall ba installed in each hole. Not less
 
than 20 per cent spare connections shall be furnished. In any case not
 
less than ten connections shall be provided in each panel or enclosure.
 
The air header shall originate at a bulkhead fitting located in one of
 
the bulkhead plates.
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A 1/2 inch control air header shall be furnished in each panel or enclosure
housing draft instruments. 
The header shall be furnished coLplete with a
pressure regulating valve, pressure gage, and valved quick disconnect connections. 
A hose for connecting the header to the draft instrument line
4-way valves shall be furnished when required. The service air header
shall originate at 
a bulkhead fitting located in one of the bulkhead plates.
 
2E.6 NAMEPLATES. Nameplates for the panels shall conform to the applicable requirements of Article 1B.27 and these additional requirements.
Phenolic nameplates shall be attached to the panels with stainless steel
 pan head screws and shall be lettered in Indonesian.
 
Embossed plastic tape name tags of a design acceptable to the Fngineer shall
be provided inside panels or enclosures for all devices located there including on the rear of all devices projecting through the panel. Tags
shall be embossed with legends as directed by the Engineer.
 
2E.7 CONTROL PANELS I AND 2. 
Drawings K1001 and K1002 bound within these
specifications indicate the outline dimensions of the control panels and the
arrangement of controls and instruments on each panel.
 
The front of each bench shall have four removable sections. Each shall have
two chromium plated American Hardware Corporation Corbin flush catches,
Catalog No. 2562 or acceptable equal. The removable access panels shall be
fabricated from 1/8 inch thick plate, shall have turned-back edges, and
shall be designed to be flush with the panel surface. 
 Each control panel
shall be fabricated in two 
sections as indicated on the drawings.
 
The end and front of the control panels shall have a 10 gage stainless
steel kick plate and the benchboard edges shall have 16 gage stainless
steel wear strips as indicated on the drawings.
 

The front, bench, end and back of each panel shall be 3/16 inch plate.
The top of the panels shall be open. 
The right end of Control Panel 1
will be bolted to Control Panel 2. 
The left end of Control Panel 1 and
the right 
end of Control Panel 2 shall be fitted with industrial hollow
metal access doors with chrome latches, striker plates and handles.
 

The front face of each panel shall be of a graphic design illustrating
the plant cycle. 
Graphic elements shall be engraved 3/16 inch thick
brass 
or aluminum templates fastened to the face of each panel with
hidden studs. 
Symbols of all equipment shall conform to actual outline
rather than standard symbols. 
The symbols shall be painted in colors
 
selected by the Owner.
 

Mimic bus and symbols shaped, colored, and located as indicated on drawings
K1001 and K1002 included with these specifications shall be 1/8 inch thick
extruded aluminum with baked enamel finish, attached to the panels by a
method that is not apparent when viewed from the front of the panels.
 
The mimic bus shall be primed and finished with baked enamel after cutting
and forming is complete. 
Mimic bus shall be provided in 5/8 inch width
 

(PLN - 61042E-4 (CONTROL AND INSTRUMENT EQUIPMENT - K-2A) 
090473
 



for the 150 kV, 22 kV, 11.5 kV and 4160 volt main buses. The 416 volt
 

mimic bus shall be 3/J inch width. Mimic bus colors shall be as 
follows:
 

The paint color numbers below are Pittsburg Paint and Glass Company:
 

Voltage 
 Bus Color
 

150 kV 
 Sunset Orange No. 54-124
 
22 kV 
 Jade Green No. 54-130
 

11.5 kV 
 Royal Blue No. 54-120
 
4.16 kV 
 Autumn Brown No. 54-126
 
416 V 
 Fiesta Red No. 54-123
 
Generator neutral 
 Silver
 

All piping, tubing, and electrical connections will enter the panel bottom.
 
The panels shall be designed without bottom cross braces.
 

Equipment to be installed on or 
in the control panels is described in
Instrument List 
 included with this specification. The bidder's proposal

shall include all charges for mounting, tubing, and wiring of all listed
equipment, whether the equipment is 
furrished under these specifications

or not. 
 Equipment furnished under other specifications will be shipped

to the Contractor's factory. 
 The Contractor shall receive and 
store the
 
equipment.
 

Panel cutouts, mounting, wiring and wireways shall be provided to 
accommodate
the 
following equipment which will be furnished by the Owner for each con
trol panel:
 

Turbine speed, valve position, and eccentricity recorder
 

(lCP-8 and 2CP-8)
 

Turbine vibration recorder (lCP-9 and 2CP-9)
 

Three turbine power units (lCP-211, ICP-212, ICP-213, 2CP-211,
 
2CP-212, and 2CP-213)
 

Purge and Prelight subpanel (Prefabricated cable connected)
 
(lCP-205 and 2CP-205)
 

Burner control subpanel (Prefabricated cable connected)
 
(lCP-206 and 2CP-206)
 

Soot blower subpanel (ICP-214 and 2CP-214)
 

Turbogenerator tachometer (lCP-56 and 2CP-56)
 

Turbine control switches (lCP-129, ICP-131, ICP-132, 2CP-129,
 
2CP-131, and 2CP-132)
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.,irbogenerator load meter (lCP-59 and 2CP-59)
 

Hydrogen purity meter (lCP-25A and 2CP-25A)
 

Hydrogen pressvre meter (lCP-25B and 2CP-25B)
 

Generator contrcl and voltage switches (lCP-169, lCP-170, lCP-171,

lCP-172, 2CP-169, 2CP-170, 2CP-171, and 2CP-172)
 

Transfer voltmeters (lCP-53 and 2CP-53)
 

Generator field voltmeters (ICP-52 and 2CP-52)
 

Generator field ammeters (lCP-51 and 2CP-51)
 

The above listed equipment will be shipped to the Contractor complete. 
The
Contractor shall mount the equipment and provide wiring between the equipment and panel terminal strips or devices as required. Wiring of the equipment shall be as indicated on the schematics and wiring diagrams provided by

the Engineer.
 

2E.7.1 Subpanels. 
Subpanels shall be furnished as listed in the Instrument

List and indicated on subpanel drawings included in these specifications.

Subpanels shall be fabricated from 1/8 inch thick sheet steel with chamfered
edges. 
 They shall attach to the panel with hidden studs. Subpanels shall be
painted with the same paint as the panel. 
 Lights and switches shall be

wired to panel terminals with No. 20 teflon insulated wire which is bundled
with Thomas & Betts nylon tie wraps at intervals no greater than one foot.
The nylon tie wraps shall have sufficient surface area to prevent cold
flowing of the teflon insulation. A sufficient wiring loop shall be provided to permit removal of the subpanel to the front of the bench section for
maintenance. 
 Terminals as described in Article 2E.3 shall be provided for
 
the connection of field wiring.
 

Indicating lights and switches mounted on subpanels shall be as specified

in Section 2D. Nameplates shall be as specified in Article 2E.7.
 

2E.8 
 PNEUMATIC SYSTEMS RACKS 1 AND 2. Two open type pneumatic systems
racks suitabie for mounting pressure switches, solenoid operated valves, and
all pneumatic control relays shall be furnished. Each syutems rack will
be mounted in an air conditioned room beneath the control room. Each systems rack shall be furnished with all components completely mounted, wired,
and tubed. Wiring and tubing will enter at the top of each rack. 
Each
rack shall be constructed of structural angles or special punched rack
material, with bases suitable for floor mounting. 
All electrical devices,
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including all solenoid valve leads and all pressure switch contacts, shall
be wired to terminal blocks in a common NEMA 1 junction box on each pneumatic
systems rack. 
The Junction box shall be Hoffman Engineering Company furnished with locks and terminal blocks. 
 The terminal blocks shall be as described in Section 1B.26.8.
 

2E.9 
FLUE GAS ANALYZER CABINETS 1 AND 2. Flue gasI analyzer cabinets shallbe furnished as described in Article 2C.6.1. 

2E.10 SYNCHRONIZING PANEL. 
A synchronizing panel shall be furnished to
mount and house instrument equipment in accordance with the drawing bound
with these specifications and the following paragraphs.
 

The synchronizing panel shall be fabricated from 1/8 inch leveled sheet
steel and shall be approximately 36 inches wide, 15 inches high and 12
inches deep. 
The front face of the panel shall be sloped approximately
15 degrees from the vertical. 
The rear cover of the panel shall be removable for easy access to the instruments and wiring in the panel. 
The
panel shall be designed for ceiling mounting as indicated on Drawing K1007.
Mounting hardware shall be furnished with the panel.
 

The following material shall be furnished and mounted on the synchronizing
panel with arrangement as indicated on Drawing K1007:
 

I - Indicating voltmeter 0-150 volt scale, 150 volt coil, approximately 9 inch square face, Westinghouse Electric Corporation
Type KA-26. This voltmeter shall be switched to the running
bus potential and the face of the scale shall be marked "RUNNING".
 

1 - Indicating voltmeter 0-150 volt scale, 150 volt coil, approximately 9 inch square face, Westinghouse Electric Corporation
Type KA-26. This voltmeter shall be switched to the incoming
bus potential and the face of the scale shall be marked "INCOMING".
 
1 - Synchroscope. 
This instrument shall have an approximately 9
inch square face and shall be Westinghouse Electric Corpora

tion Type KI-26.
 

2 - Synchronizing 
lamps, Dialco No. 19901-537 with No. 6S6-125 lamp,
to be connected to indicate synchronism.
 

The following shall be furnished inside the panel:
 

One set of terminal blocks for termination of field wiring to the
 
panel and wiring to the above mentioned panel mounted devices.
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2E.11 FLASH EVAPORATOR PANEL 1. 
Drawing K1008 bound within these specifica
tions indicates the outline dimensions of the panel and the arrangement of
 
controls and instrument equipment on the panel.
 

The panel shall be a Bailey Meter Company Style QAD331, or acceptable equal,
90 inches high by 23 inches wide by 24 inches deep, totally enclosed with
 
access door on the back.
 

All piping, tubing, and electrical connections will enter the panel bottom.

The panel shall be designed without bottom cross bracing.
 

Equipment to be installed on the panel is described in the Instrument List
included with these specifications. 
The bidder's proposal shall include

all charges for mounting, tubing and wiring of all listed equipment.
 

All control relays required for the flash evaporator system and the annun
ciator horn shall be mounted inside the panel.
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Section 2F - CONTROL VALVES
 

2F.1 GENERAL. This section covers 
the design and construction require
ments for control valves. Unless otherwise specified all diaphragm con
trol valves shall be manufactured by Fisher Governor Company.
 

2F.2 CODE REQUIREMENTS. Except as otherwise specified herein, the 
con
trol valves and accessory equipment shall be designed and constructed in
accordance with the iatest applicable requirements of the ANSI 331.1 Code 
for Pressure Pipiu4% the ASME Boiler and Pressure Vessel Code, and other
 
standards referc-w :-erein. 

2F.3 CONTROL VALVE SPECIFICATION SHEETS. 
The Control Valve Specification

Sheets included in these specifications list the design and construction
 
parameters for each valve, and the accessory equipment to 
be provided.
 

2F.3.1 Valve Sizing. The flow capacity of each valve shall be as 
indi
cated on the Control Valve Specification Sheet when operating at 
the inlet
 
pressure, outlet pressure, and approximate valve travel specified for each
 
set of 
valve operating conditions. It shall be the Contractor's responsi
bility to furnish valve port and body sizes adequate to meet the design

conditions.
 

Special consideration shall be given to 
those valves passing flashing

condensate to assure adequate port and body flow area.
 

2F.3.2 Valve Characteristics. The number of ports on globe valve bodies
 
and the plug types shall be as specified on 
the Control Valve Specification
 
Sheets.
 

2F.4 VALVE CONSTRUCTION. Valve construction shall be in accordance with

the requirements specified herein and on the Control Valve Specification
 
Sheets.
 

The design of all valve bodies shall conform to the requirements of ANSI

for dimensions, material thickness, and material specifications, in their
 
respective pressure classes.
 

2F.4.1 Globe Valves. Globe valves shall be straightaway pattern either
 
single or double ported as specified. Double ported valves shall have
 
high lift top and bottom guided plugs unless otherwise specified. Single

ported valves shall have high lift top and bottom guided plugs, or top

and cylinder guided plugs where valve size does not permit top and bottom
 
guiding. Cage guided valves are 
acceptable in lieu of top and bottom
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guided valves. 
These valves shall not exceed the 
leakage rates specified
on 
the Control Valve Specification Sheets. 
 Restricted trim shall be used
if necessary to match valve capacity with the minimum preferred body size.
The direction of flow through single ported valves shall be flow opening

unless otherwise specified. 

Where specified on the Control Valve Specification Sheets, valves with
cage guided plugs and quick change trim shall be supplied. The quick
change trim shall consist of 
a cage and seat ring clamped in the valve
body by the valve bonnet and sealed with a spiral wound stainless steel
asbestos gasket.
 

The trim shall be removable through the top after bonnet removal without
any cutting or welding of the valve. 
Flow direction shall be flow opening

unless otherwise specified.
 

Direct acting and self-contained pilot type valves may have low lift plugs.
 

Bonnet joints for all control valves shall be of the flanged and bolted
type or other construction acceptable to the Engineer. 
Bonnet joints shall
be designed for easy disassembly and for assurance of correct valve stem
alignment. Bonnet joints of 
the internal threaded or union type will nut
 
be acceptable.
 

Plugs shall be of one-piece construction either cast, forged, or machined
from solid bar stock. 
Plugs shall be screwed and pinned to valve stems
 or shall be integral with the valve stems.
 

When teflon packing is used, the lower valve stem which passes through the
stuffing box shall be polished to at least 4 microinches rms.
 

All valves shall be arranged so 
that the plugs may be removed from the
valve bodies from the bonnet side.
 

2F.4.2 Butterfly Valves. Butterfly type control valves shall be of the
flanged or flangeless wafer type and shall have either Type 18-8 stainless steel discs or 
carbon steel discs with Type 18-8 stainless steel or
chrome edges, all as specified on 
the Control Valve Specification Sheets.
Butterfly valves shall have rubber seats in the valve body and Type 18-8
stainless steel shafts, and shall be equipped with position indicators.
Seating surfaces on the discs shall be polished. Rubber seats shall be
a synthetic rubber that does not contain polyisoprene. The body material
shall be as specified on the Control Valve Specification Sheets.
 

2F.4.3 
Ball Valves. Valves specified as "Vee Ball" on the Control Valve
Specification Sheets shall be ball valves hav:ing a characterized V-notch

ball as manufactured by Fisher Governor Company.
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2F.4.4 Materials. 
Valve materials shall be as specified on the Control
Valve Specification Sheets. 
The following table defines the abbreviations
 
used:
 

Abbreviation 

Description
 

CS 

Carbon steel 
Forged - ASTH A181 

Grade 1 or 
ASTM A105 

Cast - ASTM A216 
Grade WCB 

1-1/4 CR 
 1-1/4 per cent chromium alloy steel
 
Forged - ASTM A182
 

Grade Fll 
Cast - ASTM A217 

Grade WC6
 
2-1/4 CR 2-1/4 per cent chromium alloy steel 

Forged - ASTM A182
 
Grade F22
 

Cast - ASTM A217
 
Grade WC9
 

5 CR 	 5 per cent chromium alloy steel
 
Forged - ASTM A182
 

Grade F5 
Cast - ASTM A217 

Grade C5
 
SS 	 Stainless steel, AISI Type 316,
 

ASTM A351 Grade CF8M
 
Unless otherwise specified, all control valves 
shall have stems, guidebushings, plugs, seat rings, 	stem lock pins, stuffing box parts including
bolts and nuts, and other trim, all made of stainless steel. Valve guide
posts and bushings shall be stellite faced for valves where specified.
Stellite faced guide posts and bushings shall be differential hardened.
 
Where stellite facing is not specified, hardened stainless steel shall be
furnished for all surfaces subject to wear.
 

For cage guided valves, the manufacturer's recomnended materials may be
substituted for the materials specified provided the materials are suitable for the service conditions specified. The manufacturer shall guaranteethat the performance of any substituted materials will be equal to orexceed the performance of the specified materials. 
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2F.4.5 End Preparation. Valve body ends shall be flanged, screwed,

socket welding or butt welding 	type as specified on the Control Valve
 
Specification Sheets. 
 Butt welding ends shall be in accordance with
 
Butt Weld End Preparation Drawing 4-526.01 included as part of these
 
specifications.
 

Screwed, flanged, and socket welding ends shall be tn accordance with ANSI
 
standards. Flanged ends shall 	be of a pressure class equal or gioater in
 
pressure-temperature rating to 	the body design pressure and temperature

indicated on the Control Valve 	Specification Sheets. Unless otherwise
 
specified, steel flanges shall 	be raised face type and cast iron flanges

shall be the flat face type.
 

2F.5 VALVE OPERATORS. All control valves shall be furnished with pneu
matic spring opposed diaphragm, springless diaphragm, or piston operators
 
as 
specified on the Control Valve 	Specification Sheets.
 

Valve operators and stems shall be adequate to handle the unbalanced
 
forces occurring under the specified flow conditions or the maximum dif
ferential pressure specified. 	An adequate allowance of stem force, at
 
least 50 psi per lineal inch of seating surface, shall be provided in the
 
selection of the operator to assure tight seating unless otherwise speci
fied. The operators shall be designed to produce the required stem force
 
with supply air pressure of 60 	psi unless otherwise specified.
 

Diaphragms shall be molded rubber and diaphragm housings shall be of
 
pressed steel construction.
 

Piston operators may be substituted for diaphragm operators specified on
 
the Control Valve Specification Sheets where stem forces dictate their use.
 
Piston operators shall use cast pistons and cylinder6 with 0-ring seals.
 
0-ring material shall be Viton "A" in high temperature areas. Operators

shall be supplied with nameplates which indicate the diaphragm air pres
sures at full open and full closed positions. For single seated valves
 
the pressures shall be listed for maximum differential and for zero dif
ferential across the valve.
 

2F.6 CONTROL VALVE ACCESSORIES. The following accessory equipment shall
 
be provided as specified on the Control Valve Specification Sheets.
 

2F.6.1 Air Locks. 
 Air locks shall be designed to 	shut off the diaphragm

loading air line if the supply air pressure to the associated pilot or
 
positioner fails. 
 Air locks shall be of the automatic reset type and
 
shall be furnished with alarms when specified.
 

2F.6.2 Hand Jacks. 
Hand Jacks shall be provided when specified on the
 
Control Valve Specification Sheets. 
Hand Jacks shall be top mounted
 
unless specified to be side mounted.
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2F.6.3 
Positioners. 
Valve positioners shall be provided as specified on
the Control Valve Specification Sheets. 
 Valve positioners shall be equipped
with bypasses except where the diaphragm operating pressure range differs
from the controller loading pressure range. 
Pressure gages shall be provided for indicating the air supply and diaphragm pressures, and a pressure gage provided to indicate the value of the control signal. 
Positioners
shall be equipped with filter regulator air supply sets and shall be mounted
on the valve yokes.
 

2F.6.4 Corqin& Fins. 
 Cooling fin sections shall be used on all valves
when the maximum-temperature of the flowing fluid is 450 F or
when specifically indicated on greater, or
the Control Valve Specification Sheets.
Pneumatic level controllers connected to pressure vessels operating at
saturation temperatures higher than 400 F shall be equipped with cooling
fins and/or other means 
capable of reducing the temperature of all controller parts to less than 125 F. 
Electronic level controllers shall be
equipped with cooling fins if the saturation temperature exceeds 250 F.
 
2F.6.5 
Stem Travel Indicators. 
 Stem travel indicators shall be provided
on all valves . 

2F.6.6 
Limit Switches. 
 Limit switches shall conform to
requiremen s of Article 1B.25.1, unless otherwise indicated on Control
 

the applicable
 

Valve Specification Sheets.
 

2F.7 CONTROLLERS. 
 Valve controllers shall be provided as
the Control Valve Specification Sheets. 
indicated on


Controllers shall be mounted in
dust-tight and weatherproof cases having windows for observation of pressure gages. 
 Pneumatic controllers shall be equipped with gages to indicate
the values of 
the supply and control pressures. Controllers shall have
adjustable set point and proportional band. 
 Reset action shall be provided as called for on the Control Valve Specification Sheets, and all
required equipment shall be mounted inside the controller case.
action shall be adjustable. Reset
Ranges of controller adjustments shall be
not less 
than the following:
 

Set point 

0-100 per cent of range
 

Proportional band 
 10-100 per cent of range 
on controllers
 

with proportional band and reset
6-50 per cent of range on 
controllers
 
with proportional band only


Reset 

0.05-25 repeats per minute 
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In special circumstances other 	 ranges of adjustment may be required andwill be listed on the Control Valve Specification Sheets. 
All pneumatic
controllers shall be equipped with booster relays, mounted within thecontroller cases. 
 All pneumatic controllers shall be equipped with reducing valves and filters for their air supplies. If the controller is
yoke mounted on the valve, the 	air supply reducing valve and filter shall
also be mounted on the valve, and may be used to supply all of the control
air requiremints of the controller and valve positioner.
 

2F.7.1 
Liqid Level Controllers. 
 Each liquid level controller shall
consist of a pneumatic controller mechanism integrally mounted within an
external type float cage. The float shall be of the displacement typeapproximately 14 inches long and shall be constructed of stainiess steel.
The float movement shall be transmitted to the pilot mechanism by a torque
device incorporating a positive seal between the float cage interior and
the controller mechanism without the use of stuffing boxes.
 

All float cages shall be of fabricated steel construction, 150 psi design
pressure unless otherwise specified. 
Float cages shall have side mounted
connections unless otherwise specified. 
Orifices to prevent surging should
be provided in the lower float cage or for the lower float cage connection.
 

Gage glasses and gage shutoff valves shall be provided for installation
directly on the float cages of the level controllers of the control valves
as specified on the Control Valve Specification Sheets. Gage glasses and
 
gage valves shall be as follows:
 

Float Cage

Design Pressure 
 Gage Glasses 
 Gage Valves
 

150 psi 
 3/4 inch OD red backed 	 600 pound forged
 
pyrex tubular type 
 carbon steel ball
 

check type
 
300 -)r 
 Flat glass reflex type 
 600 pound forged
60 psi 
 with union end connections 	 carbon steel ball
 

check type

2F.7.2 
 Pressure Controllers. 
Each pressure controller shall consist of
 a pneumatic mechanism containing a bellows or bourdon tube type pressure
sensing element built as an integral part of the assembly. Unless otherwise specified, pressure sensing elements shall be as follows:
 

Maximum Controlled Pressure 
 Pressure Element Construction
 

30 inches Hg vac to 15 psi 
 Ni-Span C bellows
 

16 psi to 500 psi 
 Bronze bourdon tube
 

501 psi and greater Chromium alloy steel bourdon tube
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Overpressure protection for pressure regulating elements shall be provided
where the system maximum pressure listed on the Control Valve Specification

Sheets would damage the element.
 

2F.7.3 Temperature Controllers. Each temperature controller shall consijt
of a pneumatic controller mechanism containing a temperature sensing element
built as an 
integral part of the assembly. The temperature element shall be
of either the mercury actuated or gas filled type and provided with a temperature bulb and a stainless steel separable socket for installation in the
controlled temperature pipeline. 
A length of temperature compensated armored
capillary tubing shall be furnished interconnecting the temperature bulb and
the pilot. 
 Twelve feet of capillary tubing shall be furnished unless other
wise specified.
 

All temperature controllers shall include reset action and a temperature

indicator unless otherwise specified. Temperature indicators shall have

pointers indicating set 
temperature and controlled temperature.
 

2F.8 SOLENOID VALVES. Solenoid valves shall conform to 
the applicable

requirements of Article 1B.25.5.
 

2F.9 TUBING AND AIR SETS. 
 All pneumatic tubing required to interconnect
 
devices assembled together shall be furnished complete.
 

The tubing shall be fully annealed soft temper copper tubing conforming to
ASTM B68 or B75. Crawford "Swagelok", Parker "Intru-lok" or Imperial Eastman "Hi-Seal" flareless tubing fittings shall be used for tubing connections.
 

Each device requiring an air supply shall conform to the applicable requirements of Article 1B.14 and to these additional requirements. Devices mounted
together on a valve yoke may be served by a single regulator, providing the
single supply pressure is satisfactory and the regulator capacity is not

exceeded. Filter regulators shall be mounted on the device served.
 

2F.10 IDENTIFICATION. 
Each valve shall have a permanent stamped stainless
steel tag bearing a "Valve Number" securely riveted to the valve. 
"Valve

Numbers" shall be as 
listed in the Control Valve Specification Sheets.
Each accessory item furnished with the valve, but not securely attached to
the valve, shall be provided with an identical identification tag. Shop
drawings and all correspondence shall be identified by the "Valve Number".
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CONTROL AIR SUPPLY CONTROL AIR SUPPLY 
 CONTROL AIR SUPPLY CONTROL AIR SUPPLY
 

VENT
 

SOLENOID VALVES "A" AND "B" SOLENOID VALVE "A" SOLENOID VALVE "B" SOLENOID VALVES "A" AND "B" 
ENERGIZED 
 DE-ENERG IZED DE-ENERGI ZED DE-ENERGI ZED
 

VALVE DIAPHRAGM VALVE DIAPHRAGM 
 VALVE DIAPHRAGM 
 VALVE DIAPHRAGM
 
AIR LOADED AIR LOADED 
 AIR LOADED VENTED
 
VALVE OPEN VALVE OPEN 
 VALVE OPEN VALVE 
CLOSED
 
VALVE SSv-Oi SSV-102 SSV-201 SSV-202
 

- co A SV-1020 SV-1022 SV-2020 
 SV-2022
 

uJ _j
 

- B SV-1021 SV-1023 SV-2021 SV-2023
 

I-BLACK & VEATCH PERUSAHAAN UMUM LISTRIK NEGARA 
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERINTERNATIONAL GOVERNMENT PROJE C

OF REPUBLIC OF INDONESIA 6;04CONSUL TIN SEMARANG STEAM POWER PLANTE NSULTING 
_ _ 

100 (2X50) MW UNITS1& 2 _ SHEETSAT! EISIU10 
_ 

OR ISSUE 
_ 

II.IYKANSASCI'Y. MO. SAFETY SHUTOFF VALVE 2-r
 



NOM. WALL 
THICKNESS 

-12"--"-0 TO MAX. 
z ' 

PIE 2 2T 

NOMINAL SCH. NOMINAL SCH. NOMINAL SCH. NCINAL SCH. 

PIPE SiZE NO. PIPE SIZE NO. PIPE SIZE NO. PIPE SIZE NO. 

2L 1 40 10 20 18 10 28 10 
80 30 20 STD 
160 40 STD 20 

i xxs 60 30 30 
3 40 80 XS 30 10 

80 100 40 STD 
!60 12 20 60 20 

_ xxs 30 20 10 30 
4 40 STD 20 32 10 

80 40 30 STO 
120 XS '0 20 

160 60 22 10 30 
_ XXS 80 20 40 

40 14 10 30 34 10 
80 20 24 10 STD 
120 30 20 20 
160 40 XS 30 
XXs XS 30 40 

6 40 60 40 36 10 
80 80 26 10 STD 
120 16 10 STD 20 
160 20 20 30 

8 20 30 40 
30 40 

'40 60 

60 
80

100 

120 

BLACK &VEATCH BUTT WELD END*PREPARATION 
INTERNATIONALCONSLTINGNO INTERNAL MACHINING M-526.01 

CONSULTING 
ENGINEERS INERT-GAS TUNGSTEN-ARC FIRST PASS WELD REV. 
KANSAS CITY, MO. WALL THICKNESS 4" AND LESS SHEET I A 



lESTEm o1._IsT 

CONTROL PANEL I 

Recorders 
Indicators 
Electric Meters 
Panel Stations 
Switches and Lights 

IREC-I 

iDE-I 
lPN-i 
IS -1 

1fl0-J 

IDE 

1PNL-2 
Subpane isInternal Items 

iS-i 
ISN-iIINT-I 

1S-8 
1SP-2 

PNEUMATIC CONTROL DRIVES
TRANSMITTER EQUIPMENT 
PRIMARY ELEMENT DATA SHEETS 

1PCD-1 
I-I 
1PE-1 

ITR-6 
1PE-7 

CONTROL PANEL 2 

Recorders 
Indicators 2REC-1 2REC-16 
Electric Meters 
Panel Stations 
Switches and Lights 

2IND-1 
2D-I 
2EM--
2IW-i 

2RD-6
2IND-6 
2N-4 
2PNL-2 

Subp ane is 2SW-1 2SW-8 
Internal Items 2SP-1 2SP-2 

PNEI,'IT:C CUNTROL DRIVES 
TRANSMI1TTER EQUIPMENT 
PRIMARY ELEMENT DATA SHEETS 

21NT-1 

2PCD-l 
2TC-R 
2TR-12PE-1 2TR-62PE-3 

FLASH EVAPORATOR PANEL 1 

Recorders 
Indicators EP-l 
Switches and Lights 
Panel Stations 

EP-2 
EP-3 
EP-3 

Subpanes EP-4 
EP-5 
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ITMCHART TYPE TRANSMITITER 

IO. DESCRIPTION NAME 
PURCHASE 

DESRIPIONREMARKSPLATE~NUMBER CIRCULAR STRIP DIRECT PNEUMATIC ELECTRONIC RMKSER 
SPEC I 

1. BOILER 1 RECORDER YES 4" 
K-2A 

TF,1.. FUEL OIL FLOW 001FT-40TO 6000 GPH 1FT-5 

2. AIR FLOW 
0 TO 100% 1FT-7 

3. THROTTLE PRESSURE 
0 TO 2000 PSIG 1PT-2 

2. BOILER 1 RECORDER YES 4" 
K-2A 

1. FEEDWATER FLOW 
0 TO 750,000 
LBS/HR 1FT-I 

0 TO 750,000 

2. STEAM FLOW LBS/HR 1FT-6 

3. DRUM LEVEL -15 TO +15 
INCHES WC lLT-9 

A 

-lB 
-;, 

6W 

C &VEATCHEG ATG A PERUSAHAAm UMUM LISTRIK NEGARAAGENCY OF MINISTRY OF PUBLIC WORKS AND POWERGOVERNMENT OF REPUBLIC OF INDONESIA 
PROJECT 

61014 

DATE _REVISIN Oft ISJE 10. * 

- CONSULTING 
ENGINEERS 
KANSAS CITY. MO. 

(T 
SEMARANG 

101 
STEAM POWER 

Nw 
PLANT2 

UNITS 1 2 SHEET 

- -________________________ RCORDRS 1REC-1 



CHART TYPE 


DESCRIPTION 
 NAMENO. 
 PLATE CIRCULAR STRIP 


lCP

3. BOILER 1 RECORDER 
4"
 

1. STEAM TEMP 

DESUPERHEATER
 
2. OUTLET TEMP 

DESUPERHEATER 

3. SPRAY FLOW 

4. TURBINE 1 RECORDER 4" 

1. HOTWELL LEVEL 

CONDENSER 

2. ABSOLUTE PRESS 

3. CONDENSATE FLOW 

BLACK &VEATCHI TEBATINAL 
INTERNATIONAL 

- jf]CONSULTING
ENGINEERS 

D ll't ISSUE . K CJTY, MMllNVISIOl OR TN-O lay 1 ,SAS
I K 

TRANSMI TTER
 

RANGE 
 REMARK(S SPEC 
DIRECT PNEUMATIC ELECTRONIC NMJN
 

.,xA

0 TO 650 C 
_TT-1 

0 TO 500 C 1TT-5 

0 TO 75,000
 
LBS/HR IFT-2 

_ K-2A 

LATER ILT-6 

0 TO 30
 
IN Hg VAC IPT-8 

0 TO 500,000
 
LBS/HR 1FT-3 

AGENCY PERUSAHAANOF MINISTRY UMUMOF PUBLICLISTRIKWORKSNEGARAAND POWER PROJECT
 
GOVERNMENT OF REPUBLIC OF INDONESIA 
 6104 

SEMARANG STEAM POWER PLANT10 ,x5)M UNa lrI&2_ HFTINSTRUMENT LIST-
RECORDERS 
 1REC-2
 



ITEM 

No. 

IcP-

DESCRIPTION NAME 

PLATE 

CHART TYPE 

CIRCULAR STRIP 
RANGE 

TRANSMITTER 

DIRECT PNEUMATIC ELECTRONIC 
REMARKS 

PURCHASE' 
SPEC 

NUMBER 

5. AIR HEATER 1 RECORDER YES 4" K-2A 

I.. AIR IN TEMP 0 TO 200 C 1TT-2 

2. GAS OUT TEMP 0 TO 200 C 1TT-3 

3. COLD END AVERAGE TEMP 0 TO 200 C CONTROL 

6. BOILER 1 RECORDER 

________K-2A 

FUEL OIL HEADER 
1. PRESSURE 

YES 4" 

PSI 1 

0 TO 1500 PSIG 1PT-5 

2. FUEL OIL TEMP 0 TO 150 C 1TT-4 

3. FUEL OIL VICOSITY 0 TO 500 SSU IAT-1 

DATE *EVSIO Of ISsuf 
I 

NO. 
-

BY 
-, 

BLACK &VEATCH PERUSAHAAN UMUM LISTRIK NEGARAAGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 

10TERNA MAL GOVERNMENT OF REPUBUC OF INDONESIAS CONSULTING SEMARANG STEAM POWER PLANT 
N E LNGINEERS 100 (2X50)MW INSTRUMENT LIST UNITS1&2 

KANSAS CITY. MO. RECORDERS 

PROJECT 

6104 

SHEET 

1REC-3 



TI EN 

cp-

7. 

DC. 

BOILER 1 RECORDER 

CNART TYPEMI E 

PLATE 

CIRCULAR STRIP 

YES 4" 

RANGE 

TRANSMITTERTTwIs 

DIRECT PNEUMATIC ELECTIRiCl 

REMAPRK 
RIKS 

Pu 

SPEC 

own[*. 

K-2A 

1.- OXYGEN 

2. COMBUSTIBLES 

0T 00 TO 10 

0 TO 10% 
-- - -- --

1AT-2 

AT-2
AT-2C 

O LR 
CON0ACT 

HIGH AARM
ON T AC T 

8. TURBINE 1 SUPERVISOU Y 

1. SPEED/VALVE POSITION 

2. ECCENTRICITY 

YES 

BY 

BY OWNER 

PROVIDE TUT, 
MOUNT & WInE X-l0A 

kTf KVISION O0l0Ile 

BLACK & VEATCH PERUSAHAAN UMUM LISTRIK NEGARAINTENATINAL AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERINTERNATIONAL GOVERNMENT OF REPUBLIC CF INDONESIACONSULTING SEMARANG STEAM POWER PLANTENGINEERS 1 2 M 
NITS 1& 2KANSAS CITY. MNSTRMN L2ECT 

RECORDERS 

PROJECT 
6 iO& 

SlEET 

1E-4 



__ 

CHART TYPE 
 TRANSMI TTER
 
I TEN NAME 


PURCHASE
NO. DESCRIPTION RANGE
PLATE CIRCULAR STRIP RENARKS SPECDIRECT PNEUMATIC ELECTROIC 
 NUMBER 
ICP- __ _ _ _ 

9. TURBINE 1 SUPERVISORY YES PROVIDE CUTOUT,-- MUNT & WIRE M-10A 

1. VIBRATION 

BY OWNER 

SHELL AND
 
2. DIFF EXPANSION 

BY OWNER 

10. TURBINE 1 TEMP RECORDER 6-1/2' L&N SPEED-
0-AX K-2A 

TC 
i. LATER LATER 
 TYPE K TC BY OWNER
 

TC 
2. LATER LATER TYPE K TC B OWNER 

3. LATER TCLATER TYPE K TC BY OWNER 

TC4. LATER LATER TYPE K TC BY OWNER 

5. LATER TC
LATER TYPE K TC BY OWNER 

, -. i BLACK & VEATCh PERUSAHAAN UMUM LISTRIK NEGARAAENCY OF MINISTRY OF PUBLIC WORKS AND POWER PROJECTINTERNATIONAL GOVERNMENT OF REPUBLIC Or INDONESIA 610104 
-CONSULTING SEMARANG STEAM POWER PLANTENGINERS- 100 (2X50) MW .. UNITS I& 2 SHEET
 

DAT EVISIOU OR ISSUE O.KANSAS TV. MO. RECORDERS



--

ITEN 
No. 

II.' 

DESCRIPTION NAME 

PLATE 

CHART TYPE 

CIRCULAR STRIP 

RANGE 
TRAUSNI TTER 

DIRECT PNEUMATIC ELECTRONIC REMARKS 
PURCIIASE 

SPEC 
NUMBER 

10 CONT 6. LATFLA 

-LATER 
TC 
TYPE K TC BY OWNER 

7. LATER 

8. LATER 

LATER 

LTRTC 

TC 

TYPE K TC BY OWNER 

9.--L--- LATER TYP E K T C B Y OW N E R 

9. LATER 

10. LATER 

LATER 

LTRTC 

TC 

TYPE K TC BY OWNER 

11. LATER 

12. LATER 

LTRTC 
7 

LTRTC 

TYPE K 

TYPE K 

TC BY OWNER 

_TC BY OWNER 

TYPE K TC BY OWNER 

BLACK & VEATCN PERUSANMUN UMUM LISTRIK NEGARA PIIJECT
GOVERNMENT OF REPUBLIC OF INDONESIAINTERNATIONAL AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 6J1 
CONSULTING SEMARANG STEAM POWER PLANT 

h ~vIsioN lt 13MSE ENGINEERS 100 (2X50)MRW ... AREETNO.1 By KANSAS crn,. MO.INTUETLS'- I UNITSy&2 
I RECORDERS 
 ItR.C-6
 



ITEM 
NO. DESCRIPTION 

l c P -

NAMEPLATE 

CHART TYPE 

CIRCULAR STRIP 
RANGE 

TRANSMITTER 

DIRECT PNEUMATIC ELECTRONIC 
REARKS SPEC 

SPEC 
N U MBERI 

Il. 
';ENERATUR 1 STATOR 
WINDING TEMP RECORDER YES 9-7/8 

L&N SPEED-O-
MAX W K-2A 

1. LATER LATER 10 OHM 
RTD RTD BY OWNER 

2. LATER LATER 10 OHM 
RTD RTD BY OWNER 

3. LATER LATER 10 OHM 
RTD RTD BY OWNER 

4. LATER LATER 10 OHM 
RTD RTD BY OWNER 

5. LATER LATER 10 OHM 
RTD RTD BY OWNER 

6. LATER LATER 10 OHM 
RTD RTD BY OWNER 

7. LATER LATER 10 OHM 
RTD RTD BY OWNER 

8. LATER LATER 
10 OHM 
RTD RTD BY OWNER 

"TI 

9. LATER 

REISION OR ISSUE o. gy 

BLACK & VEATCH 
INTERNATIONAL 
-( CONSULTING 

ENGINEERS 
I _ KANSASCTY. MO. 

10 OHMLATER RTD RTD BY OWNER 

PERUSAHAAN UMUM LISTRIK N"GARA PROJfCTAGENCY OF MINISTRY OF PUBLIC WORKS AND POWERGOVERNMENT OF REPUBLIC OF INDONESIA 6 104 
SEMARANG STEAM POWER PLANT 

100 (2X50) MW UNITS 1 & 2 SHEET 
INSTRUMENT LISTRECORDERS 



TEiN 

I -,- -- -.-, ,.-
CHART TYPE :T 
 TRANSITTER 
NO. DESCRIPTION 

I 
PftjgTTIu

RANGE
CIRCULAR 
STRIP R--'A KS I CDIRECT PNEUMATIC ELECTUOIC
 

icr-


11.CONT. 10. LATER 
 LATER 
 1TD Th BY OW
 

11. LATER 10 OHM
LAEI0 
 OHM
 . .. .
 .
12. LATER L TERRTD 

RTD BY OWNER
LATER 


RTD 
 RTD BY OWNER
 
10 OHM
 

12. LAT R 
 L TERRTD 
 RTD BY OWN ER
 

12. TEMPERATUR MONITOR 1 YES -7/8' L&N SPEED-O-MAX 
W AND PROGRAI K-2A
 

BANK 1 

1. BANK 1 IDENTIFICATION
 

2. LATER 
 TC
 

3. LA T ER-
 LA T E R 
 T Y P E K
 

TC
 

4. LATER 

LATER 
 TYPE K
 

BLACK & VEATCH PERUSANAAN UMUM LISTRIK NEGARAAGENCY OF MINISTRY OF PUBLIC WORKS AND POWERPROJECT 
P 

GOVERNMENT OF REPUBLIC OF INDONESIA 6 Io4CONSULTING SEMARANG STEAM POWER PLANTENGINEERS ,
 
hVISIO O ISME LIST UNITI &2 
 INEETKASAS CITY. RECORDERS 


1REC-8
 



:/C(36A 

ITEN 
NO. DESCRIPTION NAME 

CHART TYPE TRANSMITTER 

ICP- PLATE CIRCULAR STRIP PL RANGERANGEPURCHASE 
RMRSPRHS 

DIRECT PNEUMATIC ELECTRONIC REARSPEC 

12.CONT" 5. LATER 
NUMBER 

LAER-

TYPE K 
6. --_____ LATER TC 

7. LATER TYPE K 

LATER 
TY 

9. LATER LATER 
-- -- ----.T 

TC 
YPE K 

" --  '  - -"L E LA T ER T C 
"---- ----'-LATER ------ TYPE KT 

10. LATER 

LATER TYPE KT 
1 1 . L A T E R L A T E R - -

12. LATER 

----- ---- TYPE K 
TC 

12. LATER---- TYPE K 

BANK 2 --- - -_ 

LATER 
LATER 

DATE RIEvsiog On SUE NO 

TYPE KBLACK A VEATCHI PERUSAHMAN UMUM LISTRIK NEGARA"---- ----- AGENCY OF MIN ISTRY OF PUB LIC WORKS AND POWER----------- ,GOVERNMENT OF REPUBLIC OF INDONESIACONSULTING 
SEMARANG STEAM POWER PLANTENGINEERS 1 2 M •TJNITS1&2KANSAS CITY. Mo. I TRU E S & 

"'" RECORDERS 

. 
P Q - ...
6 10 

SHEET 
IREC-9. .. 



C /0MA 

ITEN 

ICP-

O.DESCR IPTION 

".CART TYPE 
NE""PURCNU 
NAERANGE 
PLATE CIRCULAR STRIP 

TRANSMITTER 

DIRECT PNEUMATIC ELECTRONIC 
REMARKS SPEC 

PEC 
N__UMBERt 

12.CONT. 2. BANK 2 IDENTIFICATION 

-3. LATER LATER 
TC 
TYPE K 

4. LATER LATER 
TC 
TYPE K 

5. LATER LATER 
TC 
TYPE K 

6. LATER LATER 
TC 
TYPE K 

7. LATER LATER TYPE K 

8. LATER 

91.LATER 
L9. LATER 

LATER 

LATER 

LATER 

TC 
TYPE K 

TC 
TYPE K 

TYPE K 

10. LA.._TER. LATER 

TC 

TYPE K 

- " 

V1Ssom OR iSsuE 

L_-

No. By 

I 
[ 

BLACK &VEATCH PERUSAHAAN UMUM LISTRIK NEGARA
114'f£'rlc~rJn !AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERHITER ATIO AL GOVERNMENT OF REPUBLIC OF INDONESIA 

( CONSULTING SEMARANG STEAM POWER PLANT 
ENGINEERS 100 2m W I 
KANSAS CITY. MO. RECORDERS1REC-10 

REORER 

610t 



ITEM 

NO. 

1CP-

DESCRIPTION NAMEPLATE 

CHART TYPE 

CIRCULAR STRIP RANGE 

TRANSNITTER 

DIRECT PNEUMATIC ELECTRONIC 
REMARKS SPEC 

SPEC 

NUMBE 

12.(;ONT 12. LATER LATER TYPE K 

BANK 3 

2. LATER LATER 

I TC 

TYPE K 

2. LATER LATER TYPE K 

3- BANK 3 IDENTIFICATION TC 

4. LATER 

5. LATER 

LATER 

LATER 

TC 
TYPE K 

TC 
TYPE K 

6. LATER 

7. LATER 

LATER 
TC 

TYPE K 

TC 

DArtE 

8. LATER 

REVISION 01 ISSUE NO By 

BLACK & VEATCH 
TE TIAL 

... CONSUL____TING _ 
- "OENGINEERS 

KNGIES TY. Mo 

LATER TYPE K TC BY OWNER 

PERUSAAN MM LISTRIK NEGARA PROJECT 
ENCY OF MINISTRY OF PUBLIC WORKS AND POWER
GOVERNMENT OF REPUBLIC OF INDONESIA 6 104SEMARANG STEAM POWER PLANT100 (2X50) MW UNITS1 & 2 3NrET. 

RECORDERS IREC-11 



CHART TYPE TRANSMITTER
 
IT0M NAME -IPVItCN&UlITEM DESCRIPTION 
 1LATE RANGE 
 REMARKS SPEC
 

PLATE CIRCULAR STRIP DIRECT PNEUMATIC ELECTRONIC BUMER 

12.CONT, 9. LATER LATER 
TC 
TYPE K TC BY OW 

TC 
10. LATER LATER TYPE K TC BY OWNER_ 

,. 11. LATER LATER 
TC 
TYPE K TC BY OW-AER 

TC 
12. LATER LATER TYPE K TC BY OWNER 

BANK 4 

TC 
1. LATER LATER TYPE K TC BY OWNER 

TC 
2. LATER LATER TYPE K TC BY OWNER 

TC 
3. LATER LATER TYPE K TC BY OWNER 

4. BANK 4 IDENTIFICATION 

TC 
5. LATER LATER TYPE K TC BY OWNER 

BLACK A VEATCH PERUSAHAAN UMUM LISTRIK NEGARA PROJECT 

1 INTERNATIONAL 
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 

GOVERNMENT OF REPUBLIC OF INDONESIA 6 1014 
- - N ISEMARANG STEAM PjWER PLANT 

ENGINEERS I mNSTRUfMNT .IST- SHEETUNITS I &2DATEm NvISIOt meISSUE Nto. n .___ KAN SAS CITY. MO. IRECORDERS100 (2X,CTMW IRE.C-12CONSULTINGU. % 



ITEM 

NO. 

DESCRIPTION NAM4E 

PLATE 

CHART TYPE 

CIRCULAR STRIP 

RANGE 

TRANSMITTER 

DIRECT PNEUMATIC ELECTRONIC 

REMARKS PURCHASE 
SPEC 

IUMSEE 

12.COJ 6. LATER LATER 
TC 
TYPE K TC BY OWIN" 

7. LATER ,LATER 
TC 
TYPE K TC BY %MRN. 

8. LATER LATER 
TC 
TYPE K TC BY OWE___ 

9. LATER LATER 
TC 
TYPE K TC BY 

10. LATER LATER 
TC 
TYPE K TC BY W ,,___ 

11. LATER LATER 
TC 
TYPE K TC BY !imE 

12. LATER LATER 
TC 
TYPE K TC BY OWNE 

* BANK5 

IOATIE 

n 

1. LATER 

L2. LATER 

KlVlSlNI 001I$1JE NO. I y 

VETCH" 
BLACK & VEATCH 
INTERNATIONAL 

CONSULTING 
ENGINEERS 

I KANSAS CITY. MO. 

TC 
LATER TYPE K TC BY OWNER 

LATER TYPE K TC BY OWNER 

... . 
PERUSAHAAN UMUM LISTRIK NEGARA PROJECT 

AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
GOVERNMENT OF REPUBLIC OF INDONESIA 61014 

SEMARANG STEAM POWER PLANT 
10020) W INSTRUMEN LIST UNITS & 2 3RDEET 

RECORDERS IREFC-13 



CHART TYPE 
 TRANSMITTER
 
ITEM NSPME 
 PURCNASE
DESCRIPTION 
 RANGE
PLATE CIRCULAR REMARKS SPEC
STRIP 
 DIRECT PNEUNATIC ELECTRO IC 
 NUMBER
 

5. BANK 5 IDENTIFICATION I TYP K IT B ONE 

TC
 

6.LAERLATER 
 TYPE K ITC BY OWNER
 
TC 
 T
 
TC
7. LATER 
 LATER 
 TYPE K TC BY OWNER____
 

8. LATER LATER TYPCTC CB WE
 

9. LATER 
 LATER TYPE K TCBYVOWNE.
 

O.LATER LATER TYPE K TC BY OWNER

TC
 

I.LATER LATER TYPE K TC BY OWNER
 

10.ATE LAERTYPE K ITC BY OWNER
 
. LATER LATER TYPE K TC BY OWNER
 

LATER T EK-. ATER 


11 BLACK &VEATCH PERUSAHAAN UMUM LISTRIK NEGARA PROJECTAGENCY OF MINISTRY OF PUBLIC WORKS AND POWERINTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA 
 6 104 
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CHART TYPE 
 TRANSMI TTER
 
ITENDESCRIPTION 
 NAME 
 R 


PURCHASt
 
PLATE CIRCULAR STRIP 
 DIRECT PNEUMATIC ELECTIRONIC REMARKSE
 

1CP-


12.CONT BANK 6 

1. LTE LATER TCLATR _____TYPE K TC BY OWNER 

2. LATER 2. ATE LATER TCLA ERTYPE TYPE KK_ BYBY OWNERTCTC O N 

3. LATER LATERTC
 

4.--LAT- LATER 
 TYPE K TC BY OWNER 

_LATER4. LATER Tc 
TYPE K TC BY OWNER 

5. LATER LATER TYPE K TC BY 

6. BANK 6 IDENTIFICATION 
v 

7. LATER

-LATER 

TYPE K TC 'ByOWNER 

. LATER LATER TC
 

9.LATER 


9 TYPE K TC BY OWNERI- ----
TC 

LATER 
 T
 

BLACK &VEATCH AGENCY PERUSAHAAN UMUM LISTRIK NEGARAINTERNATIONAL OF MINISTRY OF PUBLIC WORKS AND POWER PRJECTGOVERNMENT OF REPUBLIC OF INDONESIA 6104 
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ITEN CHART TYPE TRAISMI TTER 

No. DESCRIPTION NAME 

"--" 
P L A T 

CIRCULAR STRIP 
R A N G E 

'-'-NUMBER DIRECT PNEUMATIC ELECTOIIC R K 
PUCSC A s 

s 
I 

12 ,CONT 10. LATER 
LATER 

T E 

11. LATER 
TYPE K TC BY OWNER 

cATERTYE K TC By 

12. LATER -
LATER 

TE 

13. CONDUCTIVITT EORE YES -1/2 

TYPE.K TC By 

SPEX 

ER 

C- A 

1CONDENSATE 
LATER 1AT-6H 

2. BFP SUCTION 
LATER 

1AT-7 

3. STEAM 

LATER 

1.. 14.DISSOLVEDRECORDER OXYGEN YES -1/21 
1AT-8ED O-

L SPEED-O--

R A PMX N K-2A 

CONSULTINGATER AN TA OE LN 

2. UNI-A 
S12 RECODER & IEORRE-16 

LATERB 
NE 

RECORDERH-PRUAAAUUMLS ROECT 



I INPUT SIGNAL 
 TRANSMITTER
I TEN 
RANGE
 

NO. DESCRIPTION PLATE 
 MANUFACTURER 
 REMARKS PURC*ASE

AND G TAG 

SESCALE RANGE TYPE NIUMBER SPE
1CP- EOMER___
 

21. 

BOILER DRUM LEVEL RELIANC;
YES -12" MINIATURE 10-LIGHTTO +12"WC EYE-HYE IL . INDICATOR K-2A
 

22. YES _ _ 
BOILER SYSTEM 


_ _I . . K-2 _ 

A. FEEDWATER PRESSURE 0 TO 2500 PSIG _X 1PT-4 

ECONOMIZER 
_ _ B. INLET PRESSURE 

0 TO 2500 PSIG 
 IX 1PT-9
 

C. 
BOILER DRUM PRESSURE 
 0 TO 2500 PSIG X 1PT-7 

SUPERHEATER 
D. OUTLET PRESSURE 0 TO 2000 PSIG 

-X 1PT-1 

23. 
 AIR SYSTEM 
 YES 

K-2A 

REPUBLIC
 
A. CONTROL AIR PRESSURE 0 TO 150 PSIG V- L


BLACKS&VEATCH .......PEUA" UU NEAAPNJC
 

AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERINTERNATIONAL POJ..TGOVERNMENT OF REPUBLIC OF INDONESIA 6104 
_re____ENGINEERS 1 vv MW, IUITS I & 2


-IlAE VISION 00 15lE, --T E AS lEVmllomrrY. 
EET


k s cNo. ITkm cr.mOO. ISSU NLINDICATORS IIS T lIND -1 



INPUT SIGNAL 
 TRANSMITTER
 
ITEM NAME RANGE


T PLATE 
 A 
 REMARKS 
 PUNCNASE
 
AND G TAG 


ICP- _ _ _ 
SPEC 

_ _ _ _ _E_._____ SCALE RANGE TYPE NUMBER ___ ___ ___ NUER 

IREPUBLIC
 
23.CONT. 
B. PLANT AIR PRESSURE 
 0 TO 150 PSIG V-5 
 DIRECT
 

24. CONDENSATE SYSTEM 
 YES 
 X 
 K-2A
 

CONDENSATE PUMP
 
A. DISCH PRESS 
 0 TO 300 PSIG 
 X- iPT-10
 

B. HOTWELL LEVEL 
 LATER 
 ,X .T--,_..
 

MAKEUP WATER

C. STORAGE LEVEL LATER X 1LT-7 

SERVICE WATER
 
D. STORAGE LEVEL 
 LATER 
 X 1LT-8
 

GENERATOR HYDROGEN PROVIDE CUTOUT, MOUNT AND
25. SYSTEM YES -WRE OR TOM ON AND) 

A. PURITY 

LBLACK & VEATCH PERUSAHAAN UMUM LISTRIK NEGARA PINIECTAGENCY OF MINISTRY OF PUBLIC WORKS AND POWERINTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA 6104NSULTING AG SEMARANG STEAM100 (2x50) MW UNITS POWER PLANT 1 & 2 UHEETTE NIVISIO ON IUEKSAS CITY MO.INSTRUNT LIST0- NO. By INDICATORS 
 1IND-2 

20,
 



no. 

TEN 
DEP IOCR 

DESCRIPTION 
ME 

PLATE 

INPUT SIGNAL 
RANGE 

SCALE RANGE 

MANUFACTURER
AND 

TYPE 

TRANSMITTER 
T A S4 T E 
G TAG 

NUMBER 

REMARKS 
SE 

PURCHASE 

NPE R 

25.CON'I'. B. PR E'SSURE-" 

-- - " 

26. 
FUEL OIL SYSTEM 

YES 
• .- ----..-....__ .__K-2A 

A. IGNITER OIL PRESSURE 0 TO 150 PSIG X IPT-I1 

B. FUEL OIL HEADER PRESS 0 TO 1500 PSIG X IPT-5 

C. FUEL OIL BURNER PRESS 
------ 0 TO 1500 PSIG ___ X IPT-6 

27. HEATER SYSTEM YES 

A. LP HEATER 1A LEVEL LATER 
K-2A 

X 1LT-4 

1. LP HEATER LEVEL LBATER 

DATE 

--

EV1Im OR ISSUE NO. By 

B3LACK & VEATC 

INTERNATIONAL 
CONSULTING 

ULENINR 

NINS IT MM 
KANSAS CITY. Mo. 

1LT-3 

PERUSAAN IMUM ISTR1I IKNEGAAPOEAGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
GOVERNMENT OF REPUBLIC OF INDONESIA 

SEMARANG STEAM POWER PLANT 
10U2 5 WNITS 

I& 2 

INSTRUMENT LIST I 
INDICATORS 

PROJECT 

61O04 
S EET 

1IND-3 



ITEN 
 . INPUT SIGNAL TRANSTTER
NO. DESCRIPTION 
 NAME RANGE 
 ATURN "ITTER 
IC-AND 
 PLATE G TAGMANUFACTURER REMARKS PUdRCMASETA E A KSPSCALE RANGE TYPE R H S 

SPEC 
XL4 i EXE-P
2 7 .CONI. 
 C. HP HEATER IC LEVEL 
 LATER
 

"---- ----
 ATER1LT-2
 

D. HP HEATER 1D LEVEL LATER 

X 


-T-i
 
E. DEAERATOR 1E LEVEL 
 LATER 


X 1LT-5
 

F. DEAERATOR PRESSURE 
 0 TO 125 PSIG 

X 1PT-3
 

28. 
 BOILER DRAFT 
 YES
 

------- K-2AA. PD FAN DISCH PRESS 
 REPUBLIC
0 TO 25"WC 
 V-5X -DIRECT FURNISH PURGE ROTAMETER
4-WAY BACK-BLOWDOWN VALVE
 

B. WINDBox PRESSURE 
 0 O2"CREPUBLIC 

0 TO 20WC V-5 FURNISH PURGE ROTAMETER
X DIRECT 
4-WAY BACK-BLOWD0ON VALVE
 

REPUBLIC
C. FURNACE PRESSURE 
 0 TO 15"WC FURNISH PURGE ROTAMETER
X DIRECT
V-5 4-WAY BACK-BLODOWN VALVE
AIHEEREPUBLIC 

D. GAS IN PRESS 

0 TO 10"WC 
 V-5 FURNISH PURGE ROTAMETER
X DIRECT 
4-WAY BACK-BLOWjIJN VALVE
BLAC & VEATCH PeRUSAA --6UM-UMLISTRIK NEGAPROJECT-N--'-W---'--LAGENCY
INTERNATIONAL OF MINISTRY OF PUBLIC WORKS AND POWERCONSULTING GOVERNMENT OF REPUBLIC OF INDONESIAENGINEERS SEMARANG STEAM POWER PLANT 610i100 (2m5)MWI&2ENGINEERS 
 ET
INDICATORS 


lIND-4 



I TEN 
 INPUT SIGNAL 
 TRANSMITTER
 

NO. DESCRIPTION PATE 
 MANUFACTURER 
 REMARKS PURCMASE
ANDTAGSPEC 
CP- SCALE RANGE TYPE NUMBER SPEC 

AIR HEATER=--==-
A OUTE EP
28.CONT. REPUBLICE. GAS =--=OUT PRESS FURNISH PURGE ROTAMETER AN]-2 TO +2"WC 


DIRECT
V-5 4-WAY BACK-BLOWDOW'N VALVE 

WINDBOX-FURNACE 

_ 

REPUBLIC
F. DIFF PRESS FURNISH PURGE ROTAMETER A0 TO 10"WC --
X DIRECTV-5 4-WAY BACK-BLOWDOWN VALVE
 

29. 
 FUEL OIL FLOW INTEGRATOR YES X 14A CONTROL FURNISH BRAKE ASSEMBLYFOXBORO 

30.INEGATO FOW YES xiOO14A 
-X CONTROLFEEDWATER WATER FLOW- FURNISH BRAKEASSERMB~Y '
 

.30. INTEGRATOR -- - --YS X00FOXBORO

I0014A 
 XCONTROL M AqRMTI K-2A 

31.3.DESUPERIEATRSPRAY FLOW INTEGRATOR 
 YES XI00 FOXBORO14A N gnT FURNISH BRAKE ASSEMBLY_2-
X 

32. BAROMETER 
 YE TO 3EG10FF 
-
LCTPERUSAHAAN 

UMUM LISTRIK NEGARAL KTERN POJEC-K-2AATN AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER PROJECT
ITERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA
(T CONSULTING 
__ __ ~~~100 SEMARANG STEAM POWER PLANT__ (2X50) MWENGINEERS - -- 1 M INTUMN LNITSE_ 1& 2 SlEETON IUO.... KANSASo . INSTRUMENT L IST 
 lIND-5
INDICATORS
 

61041 



____________________ 

ITEN 

p 

DESCRIPTION 

NAM 

PLATE 

INPUT SIGNALRANGE 

SCALE RANGE 

MANUFACTURER 
AND 
TYPE 

TRANSNITTER 

G TAG 
NUMBER 

REARKS PUCASE 
PEC
SPEC 

NUINIER 

33. CONDENSER VACUUM YES 0 TO 35"Hg MERlAM30EG25FF X DIRECT K-2A 

BLC- VAC PERUSAIIAAN U FLiSTRIK AEGARA 

BLCK&VETC~ AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERPRJCINiTERNATIONAL GOVERNMENT- OF REPUBLIC OF INDONESIA 60ISEMARANG STEAM_____CO_____ POWER PLANTNUINR 100 (2X5o)MW UNITS I& 2SHESTATE REVISION OR ISUE - -INSTRUMENTN. IRBY KANSAS CIY. Mo. LISTINDICATORS
 



IT4 DESCRIPTION 

CT. 

1CF-

41 BFP 1A AMPS 

42 BFP 1B AMPS 

43 FD FAN 1 AMPS 

44 AIR HEATER 1 AMPS 

CIRCULATING WATER 
45 PUMP 1 AMES 

CIRCULATING WATER 
46 PMP 2 AMPS 

CIRCULATING WATER 
47 PUMP 3 AMPS 

48 GENERATOR PHASE A AMPS 

49 GENERATOR PHASE B AMPS 

50 GENERATOR PHASE C AMPS 

_BLACK 

DATE INEVISION OR ISWE 111o. ByI 

MANUFACTURER 

TYPE 


PLATE MODEL 


YES 


YES 

YES 


YES 

YES 


YES 

YES 


YES 

YES 

YES 

&VEATCH 
INTERNATIONAL 

CONSULTING 
ENGINEERS 

KMSAS CITY. MO. 

INPUT SIGNAL 

RANGE SIGNAL 

CONVERTER REMARKS 
SCALE TAG NO. 

RANGE 

LATER ____-_A 

LATER 

LATER _-_
 

LATER 

LATER _-__ 

LATER 

LATER 


LATER 

LATER 

LATER 


PERUSAHAAN UMUM LiS'RIK NEGARA 

AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER
 

GOVERNMENT OF REPUBLIC OF INDONESIA 
SEMARANG STEAM POWER PLANT
 

100 (2X50) MW UNITS I & 2
I NSTRUMENT LIST 

ELECTR IC METERS 

PURCNA$E
 

SPEC
 
NUMIER
 

K-_ 

K-ZA 

K-2A 

K-2A
 

K-2A 

K-2A 

K-2A 

PROJECT 

61011
 

SMEET
 



I E NIN P U T S IG NA L7 - ----------
ITEM
NO MANUFACTURER RANGE SIGNALDESCRIPTION 
 ATYPE 


CONVERTER 
 REMARK' 
 SPEC
 
LCP- E MODEL SCALE TAG NO. 

RANGE NUMBER
 

51 GENERATOR FIELD AMPS 
 YESPROVIDE 
 CUTOUT OUNT AND

WIRE
 

52 GENERATOR FIELD VOLTS 
 YES PROVIDE CUTOUT, MOUNT AND
 

- . WIRE
 

53 TRANSFER VOLTMETER 
 PROVIDE CUTOUT, MOUNT AND
 
WIRE
I_ 


54 GENERATOR VOLTS 
 LATER
 

• -- ---- --- K-2A
 

55 NOT USED 

56 GENERATOR TACHOMETER YES LATER 
 PROVIDE CUTOUT, MOUNT AND
 
-------- ,WIRE M-10A
 

57 GENERATOR FREQUENCY 
 YES LATER 
 P 

• - ---------. K-2A
 
58 
 GENERATOR VARS 
 YES LATER 


-

GENERATOR WATTS YESLATER 
 PROVIDE CUTOUT, OUNT AND
 
j I _ ,WIRE M-10A
 

60 GENERATOR WATTHOURS LATERYES
 

-BLACK & VEATC AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERINTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA 61014 
1OSLlC UISI&2S00 (2X50) MW 

• .- ENGINEERS 1 2EET INT 
REVISION OR ISSUE NO.KANSAS CITY, MO. INSTRUMENT LI ST
ELECTRIC METERS 1M-2
 



IT. 

NO. 
DESCRIPTION NATE 

PLATE 

MANUFACTURER 
TYPE 

MODEL 

INPUT SIGNAL 

RANGE 

SCALE 

RANGE 

SIGNAL 
CONVERTER 

TAG NO. 
REMARKS 

PURCNASE 
SPEC 

UNIER 

61 4160 VOLT SWGR AMPS YES LATER _-__A_ 

62 4160 VOLT SWGR VOLTS YES LATER K-2A 

63 
4160 VOLT 
SWGR WATTHOURS YES LATER K-2A 

64 
RESERVE AUXILIARY 
TRANSFORMER AMPS YES LATER K-2A 

65 
MAIN AUXILIARY 
TRANSFORMER AMPS YES LATER K-2A 

66 SUS FEEDER 1 AMPS YES LATER K-2A 

67" SUS FEEDER 2 AMPS YES LATER K-2A 

68 NOT USED 

69 
FUEL OIL SUS 
FEEDER AMPS YES LATER K-2A 

70 

DATE 

TIE AMPS 

-PERUSARAAW 

KV1S0oN OR ISSUE NO. 

-

ly 

YES 

BLACK & VEATCH 
INTERNATIONAL 

CONSULTINGjq ENGINEERS 

KANSAS CITY. MO. 

LATER 

UMUM LI 
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 

GOVERNMENT OF REPUBLIC OF INDONESIA 
SEMARANG STEAM POWER PLANT 

100 (2X50) MW UNITS 1 &2INSTRUMENT LIST 

ELECTRIC METERS 

K-2A 

PROJECT 

6104 

SNEET 
1EM-3 



--------- 

INPUT SIGNAL
 

ITEN MANUFACTURER RANGE SIGNAL 
 PURCAS[
LDESCRIPIONTYPE CONVERTER REMARKS
NATE 
 iPECPLAT MODEL 
 SCALE 
 TAG NO. 
 SPEC
 
LCP-
 RANGE 
 IUMIEI
 

71 PRINTING DEMAUND METER YES 
 GE PD-57F 
 LATE___ 

K-2A
 

72 
 TOTALIZER 
 YES GE SST-3 
 LATER 
 _ _ 

73 
 CONDENSATE PUMP 
IA 
 YES 

LATER
 

' 
 .'K
- 2A 
74 CONDENSATE PUMP 
 B YES 
 LATER
 

4160 VOLT SWGR - - ' " •75 WATTS (MAIN)
-- '------- ----
YES ------ LATER 
K-2A4160 VOLT SWGR
76 WATTS (RES) 


YES LATER 

K2
 

4160 VOLT SWGR
77 WATTHOURS (MAIN) 
 YES 
 LATER
 

K-2A
 

''
BLACK & VEATCH a iIA CITC 
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER

INTE RATIORAL GOVERNMENT OF REPUBLIC OF INDONESIA 6 104SEMARANG STEAPA POWER PLANTCONSULTING 100 (2X50)?W 
ENGINEEPS UNITS 1 & 2 SIEET 

If BO13UE cECIMO.mo.ANSASREVISIO OR --- K-INSTRUMENT LISTirU, 
ELECTRICMETERS __________ 



ITEM DESCRIPTION 
FUNCTION SIGNAL 

AUXI LIARY 
I'ADICATOR DATA 

PURCHASE 
NO. FUNCTION IIIPUT SCALE REMARKS SPECNUMBER 

I t& T E P SIGNAL RANGE 

DRUM LEVEL 
81 FEEDWATER VAI.VE IA X X SET POINT K-2A 

82 FEEDWATER VALVE 1B X X BIAS K-2A 

83 FUEL OIL VALVE lA X X K-2A 

84 FUEL OIL VALVE 1B X X BIAS K-2A 

85 FD FAN INLET VANES X X K-2A 

86 FD FAN DISCHARGE DAMPER X X K-2A 

87 AIR PREHEAT TEMP X X 
TEMP 
SET POINT K-2A 

88 FUEL AIR RATIO X X K-2A 

89 STEAM TEMP X X 
TEMP 
SET POINT K-2A 
DEAERATOR PROVIDE OUTPUI FOR 

90 CONDENSATEIVALVE X X 
LEVEL 
SET POINT 

OWNER'S HYDRAZINE 
.CONTROL SYSTEM K-2A 

BLACK & VEATCHINTE RNATIONAL PRUSANAAN UMUM LISTRIK NEGARAAGENCY OF MINISTRY OF PUBLIC WORKS AND POWER610 PROJECT 
GOVERNMENT OF REPUBLIC OF INDONESIA 61011 

IATE -iVISiO OR ISSJE NO. By 

_n_____CONSULTING 

ENGItNEERSEN KANSAS CITY. MO. 

SEMARANG STEAM POWER PLANT100 (2X50) MW UNITS 1 & 2 
INSTRUMENT LIST 
PANEL STATIONS 

SHEET 

1PNL-1 



ITEM 

NO. 


ICP-


91 NOT USED
 

92 BOILER MASTER 


FUNCTION SIGNAL 
 INDICATOR DATA 

FUNCTION 
 INPUT SCALE 

H/A H T E P SIGNAL RANGE 

PRESS
 

X 
 X SET POINT 


BLACK &VEATCH 
INTERNATIONAL 
,__-__-	CONSULTING 

ENGINEERS
NO. DENSTRUENTDr KANSAS CITY. MO. 

PERUSAHAAN UMUM LISTRIK NEGARA
 
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER
GOVERNMENT OF REPUBLIC OF INDONESIA 

SEMARANG STEAM POWER PLANT 
100 (2X50) MW UNITS1 & 2LIST'PANEL STATIONS 

PURCHASE
 
REMARKS SPECNUMBER
 

K-2A
 

61011 

SHEETPN-21N-

DATrE KY.ISION 06 ISSUE 



-- 

SWITCH LIGHTS
 
ITEM 
 NAME CLRPURICHASE
D INE
NO.NO. DESCRIPTION MANUFACTURER MANUFACTURER COLOR
PLATE EASSPEC
VOLTAGE 
 NUMBER 

TYPE TYPE 
ccI'0 .3t c 

11 .... PUMP IA YES GE SB-1 HONEYWELL 1 K-2ABOII.ER FEED P TW 

102 BFP IA LUBE OIL PUMP YES PTW ELL ii___ 

HONEYWELL 

103 MAIN STEAM LINE MOV-1O1 ES GE SB-I PTW K-2A
 

104 BOILER FEED PUMP 1B HONEYWELL
YES GE SB-i PTW 
 1 1 1K-2A 

HONEYWELL
105 BFP 1B LUBE OIL PUMP YES PTW 1 1 K-2A
 

106 NOT USED
 

107 FD FAN 1 HONEYWELL
YES GE SB-1 PTW 1 
 K-2A 

108 AIR HEATER 1. HONEYWELLYES GE SB-i PTW 
 1 1 1 K-2A 

AIR HEATER I 
 HONEYWELL
109 LUBE OIL PUMP 
 YES PTW 
 K-2A
 

AIR HEATER I 
 MICRO-SWITC HONEYWELL
r1l0 AIR MOTOR 
 YES PT 
 PTW 1 SELECTOR SWITCH
- &VEATCH PERUSAHAAN UMUM LISTRIK NEGARA 
K-2A 

PROJECTBLACK..& VEALCCKAGENCY OF MINISTRY OF PUBJC WORKS AND POWER
INTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA 61041~SEMARANG STEAM POWER PLANT 

. CONSULTING 100 (2X50)MWITL ENGINEERS " - _UNITS LIST SEEiS& 2 1SW-I
TY ,, -,rINSTRUMENT
" ~~F " "I KNA 
REVISION-ATEOR I33UE NO. my KANSS CITY. MO. SWITCHES AND LIGHTS 



ITEM SWITCH LIGHTS
 
NO. DESCRIPTION 
 PLATE MANUFACTURER MANUFACTURER COLOR 
 PURCHAsE
 

MODEL 
TYPE 

MODEL 
TYPE 

VOLTAGE REMARKS SPEC 
NUMBER 

]Il~l 

112 

l13 

LIGHT OIL SUPPLY PUMP 1 YES GE SB-i 
GESB-1 

FUEL OIL PUMP 1A YES GE SB-I 

FHONEYWELL-_=a_ 
FUEL OIL PUMP IB YES GE SB-I 

ONEWdELWELL 
PTW 
112Y L 
PONWEL 

PTW 

F E O L P AY S G i-12 

114 

1 

FLAME DETECTORAIR BLOWER 1A 

FLAME DETECTORAIR BLOWER B 

YES GE SB-i 

EK-2A 

H...YWE.._. 

PTW 

HONEYWELL 

116 CONDENSATE PUMP IA YES GE SB-- PTW 

l]17 CONDENSATE PUMP 1B PHONEYB-W EL 

]R 

I9 

AUXILIARY COOLING
WATER PUMP 1A 

AUXILIARY COOLING 
WAI ER PUMP IB 

YES 

YES 

GE SB-i 

GE SB-i 

HONEYWELL 
PTW 

HONEYWELL 
PTW 1K121 

" "- -

K-2A 

120 
TURB INE AUXILIARY HONEYWELL-
OIL PUMP I YS GE SB-i PONE1 

........''-" "-- -- --BA & VE-CPERUSAHAAN UMUM LISTRIK NEGARABLACK &VEATCH AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERINTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIACOSLIGSEMARANG STEAM POWER PLANT--CONSULTING l0 2S)M 

ZEVSooI 0 IsSMU ENGINEERS UNITS I & 2TEVI.m KANSAS CY. SWIT UMENT LISTN.- By SWITCHES AND LIGHTS 

K-2A 

61014 

SHEET 

SW-2 



SWITCH 

I TEN 

NAME-PuCAS
NO. DESCRIPTION PLATE MANUFACTURER 


MODEL 


.cP -	 TYPE 


AC TURBINE BEARING
121 AND SEAL OIL PUMP I 
 YES 
 GE SB-i 


DC TURBINE BEARING
122 AND SEAL OIL PUMP 1 
 YES 
 GE SB-i 


123 TURNING GEAR I 
 YES GE SB-i 


124 TURNING GEAR 1 CLUTCH 
 YESEPTW 

125 
 GLAND EXHAUSTER 1 
 YES GE SB-i 

LUBE OIL RESERVOIR

126 EXHAUSTER 1YES 


GE SB-I 


BEARING DRAIN
127 ENLARGEMENT BLOWER 1 YES GE SB-1 


128 
 LUBE OIL CONDITIONER 1 YES: 	 GE SB-1 


TURBINE GOVERNOR 
.129 CONTROL 1 IES GSBi 

GE SB-I 


130 ELECTROMATIC RELIEF VALVEYE GE_____ 
_ __ _ GE S _ _ _ 	

BLACK & VEATCH 
INTERNATIONAL 

DT ,ENGINEERS 
nNT=v~s~o,, OR IssuE 00. my KANSAS Crry MCL

ECONSULTING 


LIGHTS
 

MANUFACTURER COLOR 
MODEL u VOLTAGE REMARKS 

TYPE 

HONEYWELL
 

PTw i 

HONEYWELL
 

PTW
 

HONEYWELL
 

PTW " 	 -K 


LL
 

PTW1LPT 


HONEYWELL
 

PTW	 __j2__A

HONEYWELL
 

PTw11
HONEYWELL 


PTW
 _._ __.. -----.-.--


HONEYWELL
 
TW111PROVIDE CUTOTTPTW 
 AND WIRE 


HONEYWELL 
TW 1 iK-2A 

LRUSAHAAN UMUM LISThIK NEZARA
AGENCY OF MINISTRY OF PUBLIC WORKSAND
GOVERNMENT OF REPUBLIC OF INOONESIA 

R 


100 (2X5) MW -UNITS-L 

IEbL M POW R P
MAUG
IKSTRUMENT LIST 

S~~~WITCHES AND LGT 


PUIICNASE
 
SPEC
 

NUMBER
 

K-2A
 

-2A
 

-2A
 

_
 

K2
 

K-2A
 

HUNwT
 
N-1OA 

PJEZWT
61I4 
o 

1SW-3
 

:
 



_____ 

SWITCH 
 LIGHTS
 
ITEN 
 NAME MANUFACTURER MANUFACTURER COLOR
NO. PURCKASE
DESCRIPTION 
 PLATE MODEL 
 MODEL
1CP-#. 2 VOLAG REMARKSTYP TYw VOLTAGE RMRSnUMPER SPEC
 

- PROVIDE CUTOUT, MOUNT
 
TURBINE 1 STOP HONEYWELL131 VALVE TEST AND WIRE, FURNISHYES PUSHBUTTON PTW 1 1 _ INDICATING LIGHTS M-1OA 

URBINE 1 TRIP PROVIDE CUTOUT, MOUNT
 
132 SOLENOID RESET AND WIRE, FURNISH
YES PUSHBUTTON _ 1 INDICATING LIGHTS 
 M-10A 

TURBINE 1 OIL HONEYWELL
133 PUMP NOT IN AUTO YES PTW 3 - 1 K-2A 

AIR PREHEATING 
 HONEYWELL
134 COIL PUMP IA YES GE SB-i PTW 
 1 1 K-2A 

AIR PREHEATING 
 HONEYWELL
135 COIL PUMP IB YES GE SB-i PTW 1 1I__K-2A 

136 CIRCULATING WATER PUMP 1 HONEYWELLYES GE SB-10 PTW - 1 - -, K-2A 

CIRCULATING WATER 
 HONEYWELL
137 PUMP 1 DISCH VALVE YES PTW 1K-2A 

HONEYWELL
138 CIRCULATING WATER PUMP 2 YES GE SB-10 PTW 1 1 K-2A 

CIRCULATING WATER

139 HONEYWELL
PUMP 2 DISCH VALVE [YES 
 PTW 


Z-2A 

140 CIRCULATING WATER PUMP HONEYWELL3 YES GE SB-10 PTW 
___,,52] ~~~BLACK &VEATCH n,, ,a uumm ii 

_ 

"- " -ILAKRN ATCHA ENCY OF MINISTRY OF PUULIC WM~RJl AMI Pall-ITERUATIOAL c F ,i [ 6 

__E 

CONSULTING SEN i STam P RW : 

INST UMENT LIST
 __ _ _ _ _ _ Olt_ 1 _ _E _ N O IT K A NA S y MM3 1DATE KYIsIOaoR isJE No. Dy ____,_____ r_,__ 

-4 
SWITCHES AND LIGHTS [; 



ITEM 

NO. 

-i 

DESCRIPTION 

NAME 

PLATE 

SWITCH 

MANUFACTURER 

MODEL 

TYPE 

MANUFACTURER 

MODEL 

TYPE 

LIGHTS 

COLOR 

LJ=Ce_ 

VOLTAGE ER11K 

PURCHASE 

NUMBER 

141 
CIRCULATING WATER 
PUMP 3 DISCH VALVE YES 

HONEYWELL 
PTW K-2A 

142 FIRE PUMP 1 YES GE SB-i 
HONEYWELL 
PTW 1 1 K-2A 

143 GENERATOR VOLTS YES GE SB-i 
TRANSFER SWITCH 
FOR ICP-54 K-ZA 

144 4160 V SWGR BUS VOLTS YES GE SB-i 
TRANSFER SWITCH 
FOR 1CP-62 K-2A 

145 ANNUNCIATOR ACKNOWLEDGE YES PUSHBUTTON K-2A 

146 ANNUNCIATOR RESET YES PUSHBUTTON K-2A 

147 ANNUNCIATOR TEST YES PUSHBUTTON * K-2A 

148 
ANNUNCIATOR FIRST-OUT 
RESET YES PUSHBUTTON GUARDED K-2A 

149 OCB NO. 3 SYNCH YES GE SB-i K-2A 

150 OCB NO. 3 YES GE SB-i 
HONEYWELL 

PTW li I K-2A 

BSLACK & VEATCH PERUSAHAAN UMUM LISTRIK NEGARA PROJECT 
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER

IFITERNATIONAL GOVERNMENT OF REPUBLICSEMARANG OF INDONESIA 61014STEAM POWER PLANT 
i__CONSULTING 100 (2X50) MW UNITS I &2 SHEET 

S ENGINEERS INSTRUMENT LIST ISW-5DATE REVISION OR113UE NO. By KANSAS CITY. MO. SWITCHES AND LIGHTS A 



-- --- 

---- ---- ----

--- 
- - ----

LIGHTS
SWITCH
NO. 
 NATE MANUFACTURER 
 MANUFACTURER 
 COLOR

MODEL 
 MODEL PUlCHASE
 

. VOLTAGE REMARKS 
 SP5C
 
!cP- TYPE TYPE =UMBER 

4160 V SWGR RESERVE

151 BREAKER HONEYWELL
15Y 
 B-EAKER HONEYWELL
 

YES 
 GE SB-I 
 PTW
 
152 4160 V SWGR MAIN
BREAKER T 


HONEYWELL

YES 
 GE SB-i 
 PTW
 

153 -------- --- K-2ASUS MAIN TRANSFORMER 
 YES 
 GE SB-i PTW1 
SUS 1 AND 2 

HONEYWELL --------- --..--...--.154 K-2ARESERVE TRANSFORMER 

YES 
 GE SB-i 
 PTW
 

---- K-2A
 
155 
 NOT USED
 

156 FUEL OIL STORAGE
SUS TRANSFORMER HONEYWELLES GE SB-i PTW
 

157 ------------ K-2 A4160 HONEYW LLV SWGR TIE BREAKER 

I-

YES GE SB-1 
 PTW
 
K-2A 

158 
 OCB NO. 2 SYNCH 
 YES 
 GE SB-I
 

159---- K-2ANES 

GE SB-i 
 PTW 


K-2A
 
0
160 O 0TO OCB NNO. YE1
 

I FURNISH NAMEPLATE -.,BLACK PA VEATCH ONLY K-2A 
AGENCY PERUSAHAANUMOF MINISTRY OF PUBLIC WORKS AND POWERLISTRIK NE&A 

INTERNATIOJAL 
-

GOVERNMENT OF REPUBLIC OF INDONESIACONSULTING 1SEMARANG STEAM POWERDATE PLANTAREVISIO OR ISSUE NO ENGINEERSBy KANSAS CITY. MO. INSTRUMENT LIST &2 SHEET"- LIGSSWITCHES AND LIGHTS
 SIHS6N 



SWITCH 
 LIGHTS
 

NO. EA E MANUFACTURER MANUFACTURER COLOR PURCHASE 

MODEL MODEL _ VOLTAGE REMARKS S
IC- TYPE TYPE 
 SPECc
 

4160 V SWiR RESERVE 
161 BREAKER SYNCH 
 YES 
 GE SB-i
 

4160 V SWGR MAIN

162 BREAKER SYNCH YES GE SB-1 

163 
 SUS MAIN BREAKER 
 YES GE SB-i HONWE 1 1 

164 SUS RESERVE BREAKER YES GE SB-i PTH1WE1 

165 

NAMEPLATE ENGRAVING LATER) -2A
YES-

FURNISH NAMEPLATE ONLY K-2A 

166 
 NOT USED
 

167 TO 4160 V SWGR 2 
 YES 
FURNISH NAMEPLATE ONLY 
 K-2A
 
FURNISH NAMEPLATE, 

HONEYWELL DUMMY SWITCH, 
PIV AND LIGHTS K-2A
 

169 GENERATOR FIELDBREAKER 
 YES 
PR___ONID E
CUTOUT,
MOUNT AND WI REVOLTAGE REGULATOR
 

170 TRANSFER YES _ _PROVIDE 
CUTOUMA 

-ACA 
T,1-TVEATCHPERUSAHN i 14(ML-,T AND WRUu LIST NEGARA PROJECT0 R,T,, i TC AGENCY OF MINISTRY OF PUBLC WORS AND POWERa" -GOVERNMENT 

OF REPUBLIC O ______. INDONESIA
S'MARANG STEAM POWERENGINEERS PLANT100 (2X50)MW 610O 

UNITS 
SHEEThDATE RViSl~p OR ISSE No. by KANSA CIYO INSTRUMENT L!ST- - I O iSv-'SWITCHES AND LIGHTS
 



ITE 

NO. 

l CP - - . - , 

DESCIPTION 

. _ 

NAME 

PLATE 

SWITCH 
MANUFACTURER 

MODEL 

TYPEY E 

MANUFACTURER 

MODEL 

TYPET P 

LIGHTS 
COLOR 

VOLTAGE 

a 5SPECcc--

REMARKS 
PURCHASE 

UMBER 

171 

172 

GENERATOR 
FIELD 

AUTO REGULATOR 

GEN O 

YES PROVIDE CUTOUT, 
MOUNTANDWIRE 

PROVIDE CUTOUT, 

MOUNT AND WIRE 

___ 

173 TRANSFORMERS PARALLELED YES HONEYWELLPT1IL..J X-2A 

174 

175 

DESUPERHEAT SPRAY
SUPPLY VALVE 

DESUPERHEAT SPRAY 
STOP VALVE 

YES 

ES GE SE-1 

HONEYWELL 
HOE W LL 

HONEYWELL 
PTW 

I 

176 
DESUPERHEAT 
STOP VALVE 

SPRAY 
ES GE SB-i 

HONEYWELL 
PTW 

177 ANNUNCIATOR ACKNOWLEDGE ES PUSH-BUTTON 
K-ZA 

178 ANNUNCIATOR RESET YES PUSH-BUTTON 
K- A 

179 ANNUNCIATOR TEST ES USH-BUTTON 

180 

Io_. 

LAE 

MAKEUP WATER 
TRANSFER PUMP 

REVISION Olt IUE 

1 

B 

ES GE SB-0 
-BLACK & VEATCH 
INTERNATIONAL 

-___ _SEMARANG 

CONSULTING
ENGINEERS 

[ KANSAS CITY. MO. 

HONEYWELL 

PTW I I I I I- -
PERUSAHAAN UMUM LISTRIK NEGARAAGENCY OF MINISTRY OF PUBLIC WORKS AND POWERGOVERNMENT OF REPUBLIC OF INDONESIA 

STEAM POWER PLANT100 (2X50) MW UNIT_I INSTRUMENT LIST 

SWITCHES AND LIGHTS 
2 

K-2A 

PROJET 
6104 

slEET
SHEE 
lS__-8 



ITEM 
NO. 

1CP-

DESCRIPTION TYPE 

OVERALL 

SIZE 
WIDTH 

x 
HEIGHT (IN.) 

REFERENCE 
DRAWING REMARKS 

PURCHASE 
SPEC 

NUMBSER 

201 BOILER ANNUNCIATOR 
5 HIGH BY 10 WIn K-2A 

202 BOILER TRIP ANNUNCIATOR 
2 HIGH BY 10 WIDE 
FIRST-OUT SEQUENCE K-2A 

203 
TURBINE-GENERATOR 
ANNUNCIATOR 

5 HIGH BY 10 WIDE K-2A 

204 

205 

SWITCHGEAR ANNUNCIATOR 

PURGE AND PRELIGHT 
SUBPANEL LATER 

2 HIGH BY 10 WIDE 

PROVDE CUTOUT,MOUNT AND WIRE, 

K-2A 

M-34A-4 

206 BURNER CONTROL SUBPANEL LATER 
PROVIDE CUTOUT, 
MOUNT AND WIRE M_ 

207 
TURBINE PROTECTION 
SUBPANEL 17X7-1/2" K1003 K-2A 

208 BOILER EMERGENCY TRIP 5X3 K1005 K-2A 

209 TURBINE EMERGENCY TRIP 5X3 K1005 K-2A 

210 NOT USED 

S~ LAC E & VJE TCEPERUSAHAAN L .U L!STRIK NEGARASLC AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERI_TE._ GO______A L GOVERNMENT OF REPUBLIC OF INDONESIA 
NU-I SEMARANG STEAM POWER PLANTCONSULTING 100 (2X50) MW UNITS 1 & 2 

PROJECT 

61014 

SHEET 

DATE REVISION OR ISSUE MO. BY 
ENSAS

KANSAS CITY. . 
INSTRUMENT LIST 

SUBPANELS 
iSP-1 



OVERALL
ITEM 

NO. 
 SIZE
DESCRIPTION 
 TYPE 
 WIDTH REFERENCE
1CP- X DRAWI NG EA SPEC( 

HEIGHT (IN.) 
NUDEER 

TURBINE SPEED, VALVE PO-

SITION AND ECCENTRICITY


211 POWER UNIT 

LATER 
 PROVIDE CUTOUT, MOUNT AND WIRE 
 -

212 EXPANSION POWER UNIT 

PROVIDE CUTOUT 
MOUNT AND WIRE 

213 VIBRATION P'WER UNIT 

LATER 
 PROVIDE CUTOUT, MOUNT AND WIRE 
 M-10A
 

214 
 SOOT BLOWER SUBPANEL 

LATER 
 PRGVIDE CUTOUT, MOUNT AND WIRE M-34A 

BLACK & VEATCH PER(JSAHAAN UMUM LISTRIK NEGARAPRJC 

- -T -- REVISIO NOR IsuA KANSAS CUTYT TEMO. AND I R - 3 A 



ITEN
 
NO. DESCRIPTION 


CP-

,____ 


231 ANNUNCIATOR HORN 


232 TEMPERATURE MONITOR
MULTI-BANK INPUTS 


233 
 ALARM MODULES 


234 
 TOTALIZER RELAY 


235 RELAY CONTROL UNIT 


236 TRANSFORMERS IN
PARALLEL ALARM BUZZER 

237 SYNCHRONISM CHECK RELAY 

"-----BLACK 


-

DrE 1VSO.11IN 1 R-I0myN 

REMAR KS 


____NUMBER
 

AS REQUIRED BY ANNUNCIATOR 


LEEDS & NORTHRUP
 

MOORE INDUSTRIES SERIES TCA DUAL ALARM TRIP WITH OPTION DD
(DOWNSCALE OPEN INPUT DRIVE)
• 


GE TYPE S-3, CATALOG NO. 731X2G-


CLARK-RELIANCE
 

FURNISH FOR 1CP-173 


WESTINGHOUSE CVE-1
(OR EQUAL) WITH HOT LINE DEAD BUS OR
DEAD LINE HOT BUS FEATURE 


A VEATCH PERUSAH/UTLANUMU 

BLACK AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERIrTERNATIONAL 
I iSEMARANG GOVERNMENT OF REPUBLIC OF INDONESIASTEAM POWER PLANT 

CONSUL-TING 100 (2X50) MW 
ENGINEERSCITY. Mo. - - --- INS IWT I ST UNITS I & 2--"---E-KANSAS 
I--INTERNAL 
 ITEMS 


PURCHASE
 

SPEC
 

K-2A 

K-2A
 

K-2A
 

K-2A
 

-2A
 

K-2A
 

PROJECT
 

6104
 

WEET 
lINT-1
 



__ 

ITEM OPERATING NO LOAD TYPE ENCLOSURE ADJUSIL All
LIMIT
DESCRIPTION TORQUE SPEED
NO. FT-LB SEC SIMPLF DUST FEEZEALE
 
MtODULATING OPEN 
 NIt~E
 

CYLINDER 
 rIGHT PROOFED MAXIMUM MINIMUM
 

IPCD-1 FD FAN INLET VANES 1600 
 x xX 


1PCD-2 FD FAN DISCHARGE DAMPER 
 2000 _ _ x 


I _ _ - _ _ , |_ _ __ 

SWITCHES 
 POSITION 
 MANUAL 

PURCHASE
 

No. 3-WAY -WAY A-C D-C OTRANSMITTER OPERATOR SELECTORSTATICN DRAWINGSLINKAGE
OPEN CLOSED 
 REMARKS NUMBER
SPEC
 

IPCD-1 
 2 2
 
DPDT DPDT 
 X 
 X 
 K-2A
 

2 2
 

]PCD-2 
 DPDT DPDT
 

PERUSANAAN UMUM LISTRIK NEGARABLACK & VEATCH AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
PROJECT 

INTERNATIONAL P 
GOVERNMENT OF REPUBLIC OF INDONESIA. 6104 

ASEMARANG STEAM POWER PLANTCONSULTING 100 (2X50) MW - UNITS1 & 2 SHEET
ENGINEERS 
 INSTRUMENT LIST 

IPCD-1
DAT REVISION OR I3SUE NO. KY o. NTUMNTR LANSAS CITY. DRIVD-DTNO-
 L IIA PNEUMATIC CONTROL DRIVES 



-----

C, 019-

ITEM 


NO. 


1AT-1 


1AT-2 


1AT-3 


1AT-4 


1AT-5 


1AT-6 


LAT-7 


1AT-8 


1 

DESCR IPT ION

NO. 


FUEL OIL VISCOSITY 


FLUE GAS ANALYZER 


BRINE CONDUCTIVITY 


DISTILLATE CONDUCTIVITY 


CYCLE MAKEUP CONDUCTIVITY 


CONDENSATE CONDUCTIVITY--


BFP SUCTION CONDUCTIVITY 


STEAM CONDUCTIVITY 


TRANSM ITS 

TOPU 


To 


1CP-6.3 


1CP-7.2 


EP-2 .2 


CONTROL 


EP-2.1 


EP-2.3 


1CP-13.i1 


ICP-13.2 


1CP-13.3 


TRANSMITTER INFORMATION SYSTEM MAXIMUM
 

-I I r-----A---


G 
 R A RESS.
R MADEVICE
PRESS. TEMP.ER
 

0 TOPRVD 

X 500 SSU 
 "PROVIDE 


____ NOi 


10% 

RE 


AS 

X LATER 


D 

-1 - E 

x LATER AC 

LATER 

R 


- -LATE 
 A 

LATER 

RE _ 


X LATER 
 A• !-._.._ RE 
 .
 

REM S 


/
EIP
 
TRANSDUCER 


LOW 02 
 HIGH
 

2 ALARM CONTACTS 

FURNISH E/P
 
TRANS DtJCF-R 

2 ALARM CONTACTS 


2 ALARM CONTACTS 


A C2 ALARM CONTACTS 


RCNASE
 

SPEC
 

K2 

K2
 

K-2A
 

K-2
 

K-2A
 

0 LA C[ ,,rf .,3S' r AGENCY OF f"tir',,RY OF PUBLIC W'ORKS AND POWER POE-
EN G IN EE RS_____________ I T__1_REIE __________U___T__L___S-,, -_UNITS & 2 SNEET 

"GEN--
 TRASM TTER EANDDATE INEY131OiN OR IS,'UE NO yKANSAS CITY. O.IT- 1 WR1 P 



ITEM DESCRIPTION TRAMVALVES 

TRANSM II[ER INFORMATIO SYSTEM MAXIMUM4 

NO. TO PRIMARY 

EDEVICE PPUMIE 

EMP. REQ'D REMARKS 

PURCAS 

SPEC 

IFT-l FEEDWATER FLOW 

DESUPERHEATER 

ICP-2.1
CONTROL 

ICP-3.3 

0 To 

750,000X l 
0 TO 

NOZZLE 
N 

5 

IFT-2 SPRAY WATER FLOW CONTROL 0 NOZZLE 5 

1FT-3 CONDENSATE FLOW 1CP-4.3 
CONTROL 

O TO 

500,00 
500.HR ORIFICE 

5 

K-N2ZLE.5..-2 

IFT-4 FUEl. OIL SUPPLY FLOW CP-1.1CONTROL -

0 TO 
GPH METER NO 

K-2A 

1FT-5 FUEL OIL RETURN FLOW 1CP-1.1CONTROL -
0 TO
GPH AREA

METER NO K-2A 

IFT-6 STEAM FLOW ICP-2.2 
CONTROL 

O TO 
750,000 STAGE 

- X PRESS 

" 

2 __ __ 

K 

lF'-7 

1FT-8 

AIR FLOW 

FLASH EVAPORATOR 
MAKEUP FLOW 

1CP-1.2 
CONTROL 

EP-I 
CONTROL X 

0 TO 
0 O 

LATER 

LATER 

NOZZLE 

NO 

5 
_ V__ 

1FT-9 

IFT-10 

-

DATE 

h 

FLASH EVAPORATORBIOWI)OWN FLOWFLASH EVAPORATOR 

FLASH EVAPORATOR 
COOL (NG WATER FLOW 

E O 

RVTE Oo. 

-

-

--

-mm 

EP-l
CONTROL X LATER NOZZLE 55 
LOCAL 

LOCAL PROVIDE ELLISON 
METER LATER ANNUBA TRANSMITTER & LOCAL 

.5 METER _ _ _ _ _ 
BLC[VAC PERUSANAAN UMUM LISTRIK INER PROj""MCTBLACK & VEATCH AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 

- I- SEMARANG STEAM POWER PLANT 

i JTERBN ATION AL GOVERNME NT OF REPUBLIC CF INDONESIA 6 l0 I 
j CONSULTING 100 (2X50) MW uNITS 1 & 2 SHEETENGINEERS I INSTRUMENT LIST ITR-2[n KANSAS CIT, MO. TRANSMITTER EQUIPMENI 



.": o;.,d 

ITEM DESCRIPTION TRANSMITS TRANSMITTER INFORMATION SYSTEM MAXIMUM 

TO 

NA 

G 
RANGE 

PR IMARY 
DEVICE 

OFLV 
PRESS. TEMP. EQRER 

REMAROS PUANHOEE 
SPEC 

DESALINATION LOCAL 
PROVIDE ELLISON 

1FT-11 FEEDWATER FLOW METER LATER 
TRANSMITTER & 

, " ',-,r, AGENCY OF MINISTRY OF ;USLIC I'VORKSANPOE 

0 2, TE 2r.,-r3 r pr"GOVERNMENT OF REPUELIC OF ICONSULT'*NG ND EIPowerI"SEMAr!ANG STE.i. POWE;, PLANTI I _ ENGINEERS w 610i
RlEVISION OR ISSUE 0 y 

I0U UNITSI& 2KANSAs sneer-T-CITY. RA. SMSTRETRANSMI TTER UI STENEQUIPMEN T 



-- 

ITEM 


NO. 


LT-1 

]LT-2 

ILT-3 

ILT-4 

1LT-5 

ILT-6 


1LT-7 

1LT-8 


ILT-9 


ILT-10 


oATE 


DESCRIPTION 

NO. 


HP HEATER 1E LEVEL 

HP HEATER ID LEVEL 

LP HEATER B LEVEL 

LP HEATER A LEVEL 

DEAERATOR IC LEVEL 

HOTWELL LEVEL 


MAKEUP WATER

STORAGE LEVEL 

SERVICE WATER
 
STORAGE LEVEL 


BOILER DRUM LEVEL 


BOILER DRUM LEVEL 


_____LACK____0_______N 

-

REVISION OR ISSUE NO. By 

TRANSMITTER 
INFORMATION 
 SYSTEM MAXIMUM
 
TRANSM ITS 
 I ALVESPURCHASE
 

TO 
 PRIMARY V
 REMARKS 
 SPEC
 

NUMBER
 
RANGE DEVICE PRESS. TEMP. 


1CP-27A X LATER PLACER NO K-2_ 

1CP-27B DIS-X LATER PLACER NO K-2A 

CP-27C X LATER PLACER NO K -A 

K-2AICP-27D X LATER PLACER NO 
-2A 

DIS-" 

1CP-27E LATER PLACER NO K-2A 

1CP-4.1 
 DIS
1CP-24B 
 X LATER
___NO PLACER K-2A
 

ICP-24C LATER 

1CP-24D 
 LATER
 
K-2A 

1CP-2.3 
 -15 TO
 
CONTROL 


15"WC
 5 PRESSURE COMPENSATE K-2A
 

1CP-21 
 -12 TO
 
X 12"WCREINEY-YE 


AL-RLACE EYE-HYE KAj_-2A
 

PERUSAIAAN UIMUM LITRIK NEGARA 1PROJECTt710 "TC:11.TE MA AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
AL GOVERNMENTI OF REPUBLIC OF INDONESIA 6 104SEMARANG STEAMCONSULTING POWER PLANT100 (2X50) MWS ENGINER UNITS &I 2 SHEET0_ ON INSTRUMENT LIST1
 

- KANSAS CITY. NSTREEN I ErTR" 1 

, I TRANSMITTER EOUIPENr I 



---- - -

ITEM ITEMDESRIPTON
DE SCR IPT ION RANSITS
TR ANSMITS TRANSMIfTIER INFORMATIOH
SIW SYSTEM MAXIMUM -LY SPNO. R N~
 
TO 
 GN 
 ARANGE PR
DEVICE PARY
[PRESS. ES
TEMP. REQO 
 REMARKS 
 SPC
 

I 

PC
 

NUkSEIt
 

SUPERHEATER 1CP-22D 0 TO 
IPT-1 OUTLET PRESSURE 
 2000
 

9 I 2 K-2A
0 TOIPT-2 THROTTLE STEAM PRESSURE 1CP-1.3
CONTROL 
 PSIG 
 2 
 K-2A 

O TO 

ICP-27F 0 To1PT-3 DEAERATOR PRESSURE S250
 
XPSIG
0 TO 2 K-2A
 

ICP-22A 2500
 
PT-5 FUE OEWAER PSRES 
 PS IG 
 2 
 K-2A
0 TO
 

IPT-5 FUEL OIL HEADER PRESSURE 1CP-26B 
 - XPSIG ________2 
___________K-2A 

IPT-6 1CP-26C
FUEL OIL BURNER PRESSURE CONTROL 15000PSIG

0 TO 

2
 

----- 7
PT-7 BOILER DRUM PRESSURE __ 1CP-22C 2500BOIER DUM PRSSUR 

PSIG 
 . 2 K-2A 

CONDENSER 0 TO1PT-8 1CP-4.2
ABSOLUTE PRESSURE 30"

K2 

K-A 
0 TOi 

IPT-9 ECONOMIZER INLET PRESSURE 1CP-22B 
2500
 
P502
 

CONDENSATE PU1WD 1CP-24A 00T
 
IPTI-l0 DISCH PRESS30
 

---- "__ I_ I_ 2
BLACK & VEATCH 
_PS 

PERUSAHAAN LMUM LISTRIK NEGARA 
K-2A 

PROJECTINTERNATIONAL AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERGOVERNMENT[ 11 JCONSULTING 100(2X50)MW 
OF REPUBLIC OF INDONESIA 6 1014SEMARANG STEAM POWER UNITSI&2 SiIEETPLANT

ENGINEERS 
 INSTRUMENT LIST
DEmL. 1TR-4NO LJ . Bt KANSAS CITY, MO. TRANSMITTER EQUIPMEN T"
 



TRANSMITTER INFORMATION SYSTEM MAXIMUM
 

ITEM DESCRIPTION TRANSMITS S VALVES PURCNASE 

NGN 
AL RANGE 

PRIMARY 
DEVICE PRESS. TEMP. 

REQ'D REMARKS SPEC 

NUvRER 

IPT-1l IGNITER OIL PRESSURE 

ICP-26A 

X 

0 TO 
150 

PSiG 2 ,K-.2A 

• l- TI I PERU3AHA-N UMU. LISTRWI W:SDPAAGENCY OF M__INISTRY OF PUBLIC WORKS AND POWER PROJECT 

PERAKA STMUM LOWTRiK FLARAI OEC 

DATE REVISIOI OR ISSUE NO. BY LA 

, CONS'L,.NGENGINEE::,=; 

KANSAS CITY, -",AO. 

' (2X50) MW INSTRUMNT LIST 

TRANSMITTER EL9ST1PEN 

UNITS I &2 SHEET1TR-5 



TRANSM111ER INFORMATION 
 SYSTEM MAXIMUM
ITEM 
 DESCRIPTION 
 TRANSMITS SIVALVES 

PIJRCHAS
TO RANGE PRIMARE PRESS. TEMP. 
 RQ RUANfS[ 

If'1- I S'F.AM TEMP CONTROLCP-3.1 0 To 
PR V DE T
PROVIDE TC


ST C TYPE K NO AND THERMOWELL I-2APROVIDE 3 TCs
A I HHEATER 1CP-5.1 TANDII-:' A!R IN TEMP 316 SSCONTROl. xT 0 TO TNL- 0_C TYPE K NO THERMOWELLS K-2A
 
AIR H 'fER CP-5.2 TC
GAS HEA TEMP PROVIDE 3 TCs
CNO 
 0TO0 T0 AND 316 SS
20CONTROLTYPE K 
 NO THERMOWELLS 
 K-2A
 

111-4 Fu 1)1LICP-6.2
- 0 TO TG
F 1 C PROVIDE TC ANDTYPE K 
 NO TIERMOWELL 
 K-2A
 

DESUPERHFATER 1CP-3.2
ITT- OUTI.T TEMP TCCONTROL 0 TO TYPE K NO PROVIDE TC 
 K-2A 

.. .BLACK &VEATCH - PERUSAHAAN UMUM LISTRIK NEGARA PROJECTAGENCY OF MINISTRY OF PUBLIC WORKS
INTERNATIONAL A;.O POWERGOVERNMENT OF REPUBLIC OF INDONESIA 6 104
 
------ CONSULTING SEMARANG STEAM POWER PLANTi0 (2X50)MW 
 UNITS1 & 2 
 3NEET
ENGINEERS
DATE REVISION OR ISSUE INSTRUMENT LISTNO. my KANSAS CITY, MO. 1TR-6

TRANSN .TER EQUIPMENT 



SIEVI cc FEEDWATER FLOW 

I . ITEM NO./USED WITH ITEMNO. 1PE-1 IFT-i 
2. PRIMARY ELEMENT TYPE WELD IN NOZZLE 
3. PRIMARY ELO4ENT MATERIAL 316 SS 

D._DIFFERENTIAL 
 HEAD ("H2O'_
 
5. FLOW MEDIUM WATER 

MAX= 
 NORMAL= 
STANDARD CONDITIONS 
 CONDITIONS
 

u S. lARO14(TER" 

o 9. TEMPERATURE F 

10. STEAM I HOIST OR GAS t EL. HUIDITY
 

" 1I. SPECIFIC GRAVITY
 

A 12. VISCOSITY
 
13. PIPE MATERIA L/PIPE SIZE 
14. PIPE SCHED/WALL THICKNESS
 

0 15. PIPE ID/?IPE ENDS !PIPE ASSY) 

oo 16. LENGTH STRAIGT'PIPE 
IHLET/OUTLET 
 i 

17. FLOW DIRECTION 

18. PRI ELE14ENT ABOVE OR BELOW METER ABOVE 
19. TYPE/USA RATING/FACIPG 

i 20. AGA ORIF FLANGE UNION
 
-, 21. EXISTING Kj,'K2 
 VENA CONTRACTA
 
9L 22. SIZE NIPPLE IN KiK
2 1 IN / 1 IN
 
- 23. TYPE PIPPLE OUTLET SW
 

2,... RE,_ERVOIR INLET/OUTLET 1 IN SW / 1 IN SW 
25. RESERVOIR PRESSURE RATING 2 00 LB" 

PURCHASE SPEC K-2A
 

z 

0 

U) 

w 

; . 

DATE REVISION OR ISSUE NO. BY 

BLACK & VEATCH PEIZUSMAAN LMUuIM LISTAIC - PROJECTNE.ARA
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERGOVERNMENT OF REPUBLIC OF INDONESIACGEMANG 6104STIAM power PLANTCONSULTING 100 (2X50) MW UNITS1 &2ENGINEERS SHEETPRIMARY ELEMENT
KMSAS CITY, MO. 
 DATA SHEET i; IPE-1
 



$EV$ CE DESUPERHEATER SPRAY WATER FLOW 
1. ITCH NO./USED WITH ITCH NO. 1PE-2 / 1 FT-2Z. PRIMARY ELEMENT TYPE WELD IN NOZZLE PIPE ASSEMBLY 
). PRIMARY ELEINT MATERIAL 316 SS 
4I. DIFFERENTIAL HEAD I-NIO.) 

s. FLOW MeEDIUM WATER
 
-. FLOW RATE 


MAX= 
 NORMAL=
 
STANDARO CONDITION8 
 CONDITIONS7. PRESSURE 

1. 8ARONETER 
9. TEMPERATURE 


F
 
"10. STEAM %MOIST OR GAS S 
EL. HUMIDITY
 

11. SPECIFIC GRAVITY
 
12. VI SCOS ITy 

13. PIPE MATERIAL/PIPE SIZE 
14. PIPE SCHED/WALL THICKNESS
 

15. PIPE ID/PIPE ENDS (PIPE ASSY)

16. 
LENGTH STRAIGHT PIPE 
INLET/OUTLET
 
17. FLOW DIRECTION
 

18. PRI ELEMENT ABOVE OR BELOW METER ABOVE 
19. TYPE/USAS RATIUIG/FACIN4G 

20. AGA ORIF FLANGE UNION
 
21. EXISTING K 'K 
 PER MFR
c-. 22. SIZE NIPPLE 
IN K1 /K2 
 1 IN / 1 IN 
23. TYPE NIPPLE OUTLET 
 SW 
24. RESERVOIRINLET/OUTLET 
 1 IN/ I IN25. RESERVOIR PoIES.UIYE RATING 2500 LB 

PURCHASE SPEC K-2A
 

DATE ,REVISIONORISSUE NO.7 -Y 
S VEATCH! BLACK " Pe.U'. MM ISTRIK N10ARABLC &VTERATCHA PROJECTAGENCY OF MIISTRYOFINTERNATIONALGOVERNMENT UBLC WORKS AND)POWER 

CONSULTING OF REPUBLIC OF INDONESIA614I[UAI ANG $ tU PJER PLANT6Iq.CONSULTNINR 100 (2X50) MW UNITS I & 2 SHEET"EN I ESs o Ir, PRIMARYKAS ELEMET,•ffMa, TDATA SHEET-2 E



_______________ 

SEilI CE CONDENSATE FLOW 

[ TEN NO. 'USED wITN ITEM NO. 

I PRiMARY EL EMENT TYPE 
3. PRIMARY EL4ET MATERIAL 

Ii A. DI1FFERENTiAL HEAD "H20
 
5 FLOW MEDIUM 


SFLOW RATE 

7. PRESSURE
 

8. BAROMETER
 

9, TEMPERATURE F
 

10. STEAM % MOIST OR GAS % EL. HUMIDITY
 
I11. SPECIFIC GRAVITY
 

1?. VISCOSITY 
13. PIPE NATERIL/PIPE SIZE 
14. PIPE SCHED/WALL THICKNESS
 
15. PIPE PIPE ASSY)
ID PIPE ENDS 


I 16. LENGTH STRAIGHT PIPE 
INLET/OUTLET
 

17. FLOW DIRECTION
 

18. PRI ELEIENIT ABOVE OR BELOW METER 
19. TYPE/USAS RATING/FACING
 

20. AGA ORIF FLANGE UNION 


CL 21l.EXISTING KA'921 

( 22. SIZE NIPPLE IN KI~/K2 
z 

2-. TYPE NIPPLE OUTLET 

.-. - RLEAV0 I INLETOUTLET 


25. RESERVOIR PRESSURE RATING 

PURCHASE SPEC K-2A
 

I-

In 

U, 

r 

IPE-3 / 1FT-3 

ORIFICE 
316 SS 

CONDENSATE
 

MAX= 
 NORMAL=
 
STANDARD CONDITIONS 
 CONDITIONS
 

ABOVE 

YES
 

IN / 1 IN 

1/2 IN / 1/2 IN 

SCREWED 
NOT REQUIRED 
go IT RED
 

DATE REVISION OR ISSUE NO. By-

BLACK & VEATCH PERUSAHAAN UMUM LISTRIK NEGARA PRECTINTERNATIONAL AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERGOVERNMENT OF REPUBLIC OF INDONESIA 6 10'0
CONSULTING SEMARANG STEAM POWER PLANTENGINEERS 100 (2X50) MW UNITS & 2 SHEETKANSAS CITY, MO. ____________EET RMAR SEEET I 1E-3ATA HEE
 



*EII~ FLASH EVAPORLATOR MKEPVw 
1. ITEM 111.1u WITN ITEM N0. 
 1 PE-8/1 IT-82. Pt*NtMY ELEMENT TYPE 	 WELD IN NOZZLE PIPE ASSEMBLY 

L 3. PRIMARY ELEMENT HATIIIII. 316 SS 
#ar
. DIFFERENTIAL 
HEAD i'N0)
 
S.FLO W MEDIUM 
 WATER 
6. FLOW RATE 
 MAX= 
 NORMAL:
 

STANDARD CONDITIOIII 
 CONDITIONS
7. PRESSURE 

6. BANOMETER 

9. TEMPERATURE F
 
'10. STEAM S MOIST OR GAS S 
EL. HUMIDITY
 

11. SPECIFIC GRAVITY
 

12. VISCOSIrTY
 

-13. 	 PIPE MATERIAL'PIPE 31ZE
 

1%. PIPE SCHEO/WALL "T4ICKNE3S
 

LS. PIPE I1 PIPE ENDS IPIPE ASSY)
 
Z; 16. LENGTH STRAIGHT PIPE 
INLET/OUTLET
 

17. FLOW DIRECTION
 

1. PRI ELEMENT ABOVE OR BELOWMETER 
 ABOVE 
19. TYPE/USAS RATING/FACING
 

20. AGA ORIF FLANGE UNION
 
21. EXISTING K.K 2 
 PERMFR 
22. SIZE NIPPLE IN Ki/K 2 
 1 IN/I IN 
23. TYPE NIPPLE OUTLET 
 SW
 
-24. RESERVOIR INLT/OUTLET 
 'NOT REQUIRED
25. RESERVOIR PRESSURE RATING NOT REQUIRED 

PURCHASE SPEC K-2A
 

u 

I-Le i• 

. I 
III 

DATE REVISION OR ISSUE 
BLACK & VEATCH 
INTERNATIONAL 

ICONSULTING 

ENGINEERS 

0AN WuCITY, -1W, 

i-BY 
PERUSAHAAN UMUM LISTRIK NEGARAAGENCY OF MINISTRY OF PUBLIC WORKS AND P(ER 

GOEMEN OF REPUBLIC OF INDONESIA 
111111MARANGl $NAN POWER PLANT 

10 25)M R IMARY ELEMENT UNT12$ME 

DATA SH EE T 

.. PROJECT 

6 104 

IE-4 

i 

- O n 



scovi Cc FLASH EVAPORATOR BLOWDOWN FLOW 
1 . ITIE O.iU5JUD WITH ITEM NO. 1 PE-9/1 FT-9 
2. P*IMARY ELEMENT TYPE WELD IN NOZZLE PIPE ASSEMBLY 

. , PRIMARY ELEMENT MATERIAL 316 SS 
4. DIFFEINTIAL READ I'120")
 

5. FLOW MEDIUM BRINE 

I , F_ OW RAT__ =MAX= NORMAL

STANDARD CONDITIONS CONDITIONS
 

7. PRESSURE 

u 8. BAROMETER 

9. TEMPERATURE F
 

"ilO. STEAM S MOIST OR GAS I 
 EL. HUMIDITY
 

11. SPECIFIC GRAVITY 

1,2. VISCOSTITY
 
13. PIPE MATERIAL!PIPE SIZE 

14. PIPE SCHED/WALL THICKNESS
 

o15. PIPE ID'PIPE ENDS iPIPE ASSY)
 

16. LENGTH STRAIGHT PIPE INLET/OUTLET

17. FLOW DIRECTION
 

18. PRI ELEMENT ABOVE OR BELOW METER ABOVE 
19. TYPEUSAS RATING/FACING
 

20. AGA ORIF FLANGE UNION
 

2 1. EXISTING KiK? PER MFR
 
t 22. SIZE NIPPLE IN K1 K2 1 IN/i IN
 

23. TYPE NIPPLE OUTLET 
 SW 

"'I 24. RESERVOIR INLET OUTLET NOT REQUIRED 
25. RESERVOIR PRESSURE RATING 
 NOT REQUIRED 

PURCHASE SPEC K-2A
 

CA 

I.J 

DATE REVISION OR ISSUE 
 NO. BY
 
BLACK & VEATCH PERUSANAAN UMUM LISTRIK NEGARA PROJECTAGENCY OF MINISTRY OF PUBLIC WORKS AND POWERINTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA 6 101 

SEMARANG STEAM POWER PLANTCONSULTING 100 (2X50)MW UNITS & 2 SWEETENGINEERS - ' PRIMARY ELEMENTKASAS crrY, MO, DATA SHEET .PE-5 I 



SERVIC .L.AH EVAPORATOR COOLING WATER FLOW 

I. ITEM NO.'USED WITR ITEM NO. 
 1 FE-1O/1 FT-10 
2. PRIMARY ELEMENT TYPE A NUBAR 

3. PRIMARY ELEMENT MATERIAL MNRT, 

4. .DIFFERENTIAL 
 HEAD ("H2*O_
 

5. FLOw MEDIUM 
 SEA WATER (JAVA SEA)

6, FLOW RATE =
MAX 
 NORMAL
 

STANDARD CONDITIONS CONDITIONS
 
- 7. PRESSURE
 

u 8. BAROMETER 
u 9. TEMPERATURE F
 

10. STEAM S MOIST OR GAS S EL. HUMIDITY
 

I1. SPECIFIC GRAVITY
 

12. VISCOSTTY 

13. PIPE MATERIAL/PIPE SIZE
 
14. PIPE SCHED/WALL THICKNESS 

0- 15. PIPE ID'PIPE ENDS (PIPE ASSY)
 
16. LENGTH STRAIGHT PIPE 
INLET/OUTLET
 

17. FLOW DI RECTION 
 HORIZONTAL
 
18. PRI ELEMENT ABOVE OR BELOW METER
 
19. T'PE/USAS RATING/FACING 
 1/2" NPT FORGED STEEL WELD COUPLING
 

L 20. AGA ORIF FLANGE UNION
 

w 21. EXISTING KIIK2 
o- 22. SIZE NIPPLE IN K/K 2 1/2" NPTM 
U 23. TYPE NIPPLE OUTLET
 

24. RESCRVOIR INLET/UTLET NOT REQUIRED
 
25. RESERVOIR PRESSURE RATING NOT REQUIRED
 

PURCHASE SPEC K-2A
 

L.J 

DATE REVISION OR ISSUE NO. BY 

BLACK & VEATCN PEENUUHAAN UMUM LITRIK NEBARA PROJECT
EN IN ENCY OF MINISTRY OF PUBLIC WORKS AND PINTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIAII1[1RAN I'MAM POWR PLAT
 61041 
CONSULTING 100 (2X50) MW UNITS1 & 2ENGINEERS SHEET


PRIMARY ELEMENT
KMSAS CITY. MIX DATA SHEET 
 1PE-6
 



___ __________ 

IPE-11/ 1 FT-1l 
ANNUBAR 

MONFI
 

SEA 	WATER (JAVA SEA)
 
=
MAX= 	 NORMAL 

STANDARD CONDITIONS CONDITIONS
 

HORIZONTAL 

1/2" NPT FORGED STEEL WELD COUPLING 

_ __,_i 

NOT 	 REQUIRED
 

RFQIRFD
 

16. 

"1 .7. 

18. 


19. 

1 20. 

21. 


22. 

. 23. 

S24,. 

25. 

in 

w 

SEPIv!CE .EAUNA,\T FEEDWATER FLOW 

.TEM NO. USED wiTH TEM NO. 

it 2. PR'MARY ELEMENT TYPE 


, 3. 	 PRIMARY ELE4ENT MATERIAL 

I. DI 	FFERENTIAL HEAD 1420",
 

5. FLOW MEDiuM 


, , FLOW RATE 


7. PRESSURE 

8. BAROMETER
 

9. TEMPERATURE F
 

.10. 	 STEAM S MOIST OR GAS % EL. HUMIDITY
 

SPECIFIC GRAVITY
 

12. V(I SC I :TY
 
i 13. PIPE MATFRI AL PIPE SI ZE
 

-. -P,'i -SCHED WALL THICKNESS
 

I..5.PIPE ID PIPL ENDS PIPE ASSY)
 

LENGTIH S(RAIGHT PIPE INLET/OUTLET 

FLOW 	 DIRECTION 

PRI ELEMENT ABOVE OR BELOW i4ETER 
TYPEUSAS RATIIIGFACING 

AGA OviF FLAIIGE UNION 

EXISTING IKi ________ 


SIZE IPPLE IN K1/K22" 

TYPE NIPPLE OUTLET
 

RESERVOIR INLET OUTLET 


RESERVOIR PRESSURE RATING 


PURCHASE SPEC K-2A 

DATE REVISION OR ISSUE-	 NO. BY - - .... LlT 	 ___iI 

BLACK & VEATCH- PERUSAHAAN UMUFA LISTRIK NEGARA 	 PROJ ECT
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERINTERNATIOUAL GOVERNMENT OF REPUBLIC OF INDONESIA 6 i04 

SEMARANG STEAM POWjER PLANTCONSULTING 100 (2X50) MW 	 UNITS 1 & 2 SHEET
ENGNEERS M " PRIMARY ELEMENT 
KANSAS CITY, MO. DATA SHEET 1PE-7 



C 036A 

ITEM 

NO. 

2CP-

NAME 

PLATE 

CHART TYPE 

CIRCULAR STRIP EDIRECT 

TRANMI TTER 

PNEUMATIC ELECTROIC 
PURCdAS 

SPEC 

NUMBER 

1. BOILER 2 RECORDER YES 4" 
K-2A 

1. FUEL OIL FLOW 0 TO 6000 GPH 
2FT-4 
2FT-5 

2. AIR FLOW 0 TO 100% 2FT-7 

3. THROTTLE PRESSURE 0 TO 2000 PSIG 2PT-2 

2. BOILER 2 RCORDE YES 4" 

1. PEEDWATER FLOW 

2. STEAM FLOW 

3. DRUM LEVEL 

0 TO 750,000 
LBS/HR 

0 TO 750,000 
LBS/HR 

-15 TO +15 
INCHES WC 

2FT-i 

2FT-6 

2LT-9 

- I ISIOm i 

-,BLACK& VEATCH 
- INTRNATONALINTERNATIONAL 

CONSULTING 
ENGINEERS 

-aI_..O KAL CITY. Mo.-soO -XRC~ 

PERUSwNAA UMUN LISTRIK NAA 
AGENCY OF MINISTRY OF PUBLIC WORKS AND POERGOVERNMENT OF REPUBLIC OF INDONESIA 

SEMARANG STEAM POWER PLANT 
100 LX.,)M I UNTJ I, 2 

I RECORDLERSR 

POJECT 

6 IN 

ME" 

2REC-1 



CHART TYPE 
 TRANIMITITER
ITE DESCRNAME
IRTOKAE 


0. DECITO LT ICLRSRP RNE14143SPECPLATE CIRCULAR STRIP 
 DIRECT PNEUMATIC ELECTIOIC
2CP-


A.-BOILER 2 RECORDER 
 4" 

1. STEAM TEMP 
 0 TO 650 C 2TT-1
 

DESUPERHEATER
 
2. OUTLET TEMP 
 0 TO 500 C 2TT-5
 

DESUPERHEATER 
 0 TO 75,000

3. SPRAY FLOW 
 LBS/HR 2FT-2
 

4. TURBINE 2 RECOH l ". 4" " 

1. HOTWELL LEVEL 
 LATER 
 2LT-6
 

CONDENSER 
 0 TO 30 
2. ABSOLUTE PRESS 
 IN Hg VAC 2PT-8
 

0 TO 500,000

3. CONDENSATE FLOW 
 LBS/HR 2FT-3
 

BLACK &VEATCH PIRUSAHAAN UMUM LISTRIK NEARAOAGENCY 
 OF MINISTRY OF PUBLIC WORKS AND POWERINTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA 
-.- CONSULTING SEMARANG STEAM POWER PLANT

ENGINEERS 100 (2X50) 
 I UNITS I 
DATE REVISION 0 ISSUE ,NO.BY KANCITY.MO. RECORDERS 

PICSE 

i E
 

[-2A 

PROJECT 
61014 

mE(T
 
2REC-2
 

http:KANCITY.MO


#6A 

TEM 

NO. 

2CP-

ITE 
DESCRIPTION 

NAM 
NAME 

PLATE 

CHART TYPE 

CIRCULAR STRIP 
RANGE 

TRANSMITTER 

DIRECT PNEUMATIC ELECTRONIC 
REMARKS 

PURCHASI 
SPEC 

NUMBER 

5. AIR HEATER 2 RECORDER YES 4" K-2A 

1. AIR IN TEMP 0 TO 200 C 2TT-2 

2. GAS OUT TEMP 0 TO 200 C 2TT-3 

3. COLD END AVERAGE TEMP 0 TO 200 C CONTROL 

6. BOILER 2 RECORDER 

FUEL OIL HEADER 
1. PRESSURE 

YES 4" 

0 TO 1500 PSIG 2PT-5 

K-2A 

2. FUEL OIL TEMP 0 TO 150 C 2TT-4 

3. FUEL OIL VICOSITY 0 TO 500 SSU 2AT-1 

DATE REVISION Of ISSUE NO. Iy 

BLACK III VEATCH PERUSAHAAN UMUMI LISTRIK NEGARA 
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERINTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA 

__CONSULTING SEMARANG STEAM POWER PLANT 
ENGINEERS 100 (2X50) MW UNITS I & 211L JINSTRUMENT LISTKANSAS CITY. LO. RECORDERS 

IiEODR 

PROJEC, 

61041 

SHEET 
2REC- 3 



ITEN 

NO. 

2CP-

DESCRIPTION 

CHART TYPE 
NAME ,PUICNA$1E
PATE 

PLATE CIRCULAR STRIP 
RANGE 

TRANSMITTER 

DIRECT PNEUMATIC ELECTROUIC 
REMARKS IPEC 

umulM 

7. BOILER 2 RECORDER 

1. OXYGEN 

YES 4" 

0 TO 10% 2AT-2 

LOW ALARM 
CONTACT 

K-2A 

2. COMBUSTIBLES 0 TO 10% 2AT-2 
HIGH ALARM 
CONTACT 

8. TURBINE 2 SUPERVISORY YES 
PROVIDE CUTOUT, 
MOUNT &VIR X-1OA 

1. SPEED/VALVE POSITION BY Ow 

2. ECCENTRICITY BY OWNER 

_OAT KVISION OR LSSUE NO. 

BLACK &VEATCH 

INTERNATIONAL 
i CONSULTING 

E__ICNSINR 

ENGINEERSly KASAS OIT. FO. 

PERUSAHAAN UMUM LISTRIK NEGARA 
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 

GOVERNMENT OF REPUBLIC OF INDONESIA 
1SE(X0)M M A R AN G STEAM POWER PLANTuT 1&2SET 

100 (2X50) MW UNITS i & 2 

INSTRURENT LISTRECORDERS 

PROJECT 

6 104 

SWEET 

2REC-4 



/ C / U.6A 

CHART TYPE 
 TRANSMI TTER
 
ITEM DESCRIPTION 
 NAME 
 RANGE 
 REMARKS PURCHASt
NO. PLATE CIRCULAR STRIP DIRECT PNEUMATIC ELECTRONIC NUMSEC
 

2CP 2CP- NUMBER 

9. TURBINE 2 SUPERVISORY YES 
 PROVIDE CUTOU],

-____.....MOUNT & WIRE M-IOA 

BY OWNER
i. VIBRATION 


SHELL AND
 
2. DIFF EXPANSION 


BY OWNER
 

L&N SPEED-O-MAX
10. TURBINE 2 TEMP RECORDER -1/2' H K-2A 

1. LATER TCLATER TYPE K TC bY OWNER 

2. LATER TCLATER TYPE K TC BY OWNER 

.T E
3. LATER LATER TYPE K TC BY OWNER 

TC
4. LATER LATER fTYPE K TC BY OWNER 

TET5. I-ATER LATERTYPEK TCBY OWNER 

SA C , E A 0 IPERUSAHAAN UMUM LISTRIK NEGARA PRCVJECTp AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER
00 GOVERNMENT OF REPUBLIC OF INDONESIA 6104 

SCONSULTING 0 SEMARANG STEAM POWER PLANTE NG IN E ERS 10 (2 5 0 M. . . . .... ..... UNITS I &2 S4E FT 

DATE oEV1310' KNSAS CITY. MO. REIRDLS 2RFC-5 
II Of 13- NO ByRCODR 



ITE 

NO. 

2CP-

ITEDESCRIPTION NAMNAME 

PLATE 

CHART TYPE 

CIRCULAR STRIP 

RANGE 

TRANSMITTER 

DIRECT PNEUMATIC ELECTRONIIC 

REMARKS PRCOAKSPEC 

IUVNS 

1O.CONT. 6. LATER LATER 
TC 
'TYPEK TC BY OWNER 

7. LATER LATER 
TC 
TYPE K TC by OWNER 

8. LATER LATER 
TC 
TYPE K TC NY OWNER 

9. LATER LATER 
TC 
TYPE K TC BY OWNER 

10. LATER LATER 
TC 
TYPE K TC BY OWNER 

11. LATER LATER 
TC 
TYPE K TC BY OWNER 

12. LATER LATER 
iTC 
TYPE K TC BY OWNER 

DATE REV1S1O OR ISSUE No. my 

BLABCK &VEATCHINTENATINAL
INTERNATIONAL 

I -- CONSULTING 
iL ENGINEERS- -S 

- KANSAS CITY. MO. 

PERUSAHAAN UMUM LISTRIK NEGARAAGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
GOVERNMENT OF REPUBLIC OF INDONESIA 

SEMARANG STEAM POWER PLANT 
100 X50) MW UNITS 1 & 2UI T IST2RC-6 

RECORDERS 

PROJECT 
6104 

SHEET 



.C -036,A
 

CHART TYPE 
 TISNI TTER 
ITEN O .D E CRI P TIOU PA E 
 DI E T PU U AI--E T UI 
 W E
NO. APURCAASE


PLATE 
CIRCULAR STRIP RIREMARKS 
 SPEC2CP- U ME R 

GENERATOR 

2 STATOR


11. WINDING TEMP RECORDER YES 9-7/8 L&N SPEED-O-MAX
 

W K-2A

1. LATER LAE 10'------
1._LATER 

LATER RTD 
 RTD BY OWNER
2._ LATER 

10 OHM
2. LATER 

LATER 
 RTD 
 RTD BY OWNER
 

3. LATER f LATER RD RTD BY OWNER 

4. LA TjER LATER 10 ___

0 OHE ML A E R1 
---------- __
5. L.io RTDOHM RTD BY OWNER 

. LATER LATER RTD RTD BY OWNER 

8.. LATEROHLATER LTR1 E 
___. __. __TERLATER 

RTD RTD BY OWNER
 
8. LATER10 OHM.
 

8.LAERLATER 
 RTD RTD BY OWNER
 

9. LATER 10 OHM"- ---

----- LAK &VEATC PERS&Au UMUM LISTRIK NEGARAINTYE RNJATiOlNAL PROJECTAGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
-A GOVERNMENT OF REPUBLIC OF INDONESIA 6 10l

CONSULTINGoSEMARANG STEAM POWER PCALT
 
DAE% ENGINEERS 100 12X50) INT N LS UNITS |&2 $10EET" 

K11NOISU NOITKOMCT.M.RECORDERS 2RLEC-7
 



aim 
PLAE 

"O*IT TYPE 

cauwta STRIP DIRECT 

TIMMI rERl 

WRMATIC mc 

-CP- - - -

11. COT. 10. LATE 
' 

1-..LATER 

12. LATER 
-___ _ 

LAMJE 

E _ _ 

10 OI
RT'D 

10 0OHM 

RTL 

10 OHM 

RTD BY 

BY 

2 

""--""---
---

-a 

--

-I E 

-

-Qa 

- L -

LA 

12. 'ATMN(NITM 2 -

R-A I 

-om 

_Q_ 

Lam_ 

& 

o 

2A 

1.la I IDETWJCTgW 

2. La 

3. LAT M 
- -17-

IR 
___.__________,. 

I 

4. LATTEE 

__ _ __ _ _ _ _ __ _ __A 

3371 gmAT WOF 
GE C T OF aMHSMu OF PLNM u W NMsAND POM 

REPOBEICOF UID-N8IA 

UK ___angle _____alow Rtoncm. a RECORDERS 
"



Z-I CA6A 

CNART TYPE TRAN3MITTER 

11111. tANE RANGE 
2CP-

,?.CP -~~ 
PLA CIRCULAR STRIP DIRECT PNEUMATIC ELECTNCD HtI PIFU A 4ELECT. :.II R SSPEC 

PUiACSiAi 
IMMl 

12.CONT. 5. LATER LATER 
6.-ATER 

Tc 
TYPE K 

6. LATER LATER T YPE K 
TYPE K 

7. LATER LATER TYPE K 
TYPE K 

8. LATER LATER TC ------- TYPE K 

9. LATER LATER TYPE K 

10. ATER LATER TY 
--- --___TYPE 

11. LATER BANKE 2 
LAT ER 

ERO M N T R E U B I 
TC 

O I N TYPE 0 

12. LATER LATER C 

TYPE K 

BAN]K 2 

I.LATER LATER TP 

SBLACK & VEATCH 
INTERNATIONAL 

PERmUSA.A umu.M LISTIK MEGARA"-
AAENcY OF MINISTRY OF PUBLIC WORKS AND OWRPROJECT 

SCONSULTING 
GOVERNMENT OF REPUBLIC OF INDONESAPOWER 

SEMARANG STEAM POWER PUM A10 

KV'101mvs O fto SME NmO. ly 
E N G IN E ERS 
KAN SS CITYl 

... 
.a 

1 0 2 5 MW 
INSTRUMENT LIST 

U I S 1 & 2r ~ E 
1M E 

"-- -- ---.-.-- RECORDERS 21tEr-9 



ITEM
10. 

2Cp-

DSRPINNAME
DECRIPTION 

CHART TYPE 

TCIRCULAR STRIP 

RANGE 

TRAi TTEi 
TRANMITTRSl 

DIRECT .PEUMATICELECTSOIC I R s 

PURtl$iE 

SPEC 

12.CONT. 2. BANK 2 IDENTIFICATION 

3. LATER 

4. LATER 

LATER 

LATER 

TYPE K 

TYPE K 

5. LATER6. LAT-- LATER TC 
TYPE K 

. LATR LATER TYPE 

8. LATER9. LATER 

--- -- ___.__.LAT ___ 

LATER
LATER 

ER 

TCE 
TYPE K 
TYPE K 

1. LATER 

1. LATER 
91.LATER 

--.- -____ ---- .-

" ""-- --

LATER 

L TERTYPE 

LATERLATER 

TC 

K 

TYPE K 

TYPK 
" TC 
L TYP E K 

- -- --

REVISION OR IUE Ino 

BLACK &VEATCH 
....
IOGOVERNMENT

CONSULTING 
_JENGINEERS 

yKMSW CITY. MO. 

' PERUSAHAAN UMUM LISTRIK NEGARA
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 

OF REPUBLIC OF INDONESIASEMARANG STEAM POWER PLANTI
10(gmS) - NTUETLS UNI 1 • " 

RCDES2REC-10 

6104 
E 

RECODER
 



-- 

P-C I OMA 

CHART TYPE 
 TRANSMITTER
ITEM 
 NAME
RIO. DESCRIPTION ' PURCHIASiE
RANGE 
 REM4ARKS SPEC
 
PLATE CIRCULAR STRIP 
 DIRECT PNEUMATIC ELECTIONIC
 

2CP

12.CONT 12. LATER TCLATER 
 TYPE K
 

BANK 3 

1. LATER TC

LATER 
 TYPE K
 

2. LATER TC

LATER 
 TYPE K 

3. BANK 3 IDENTIFICATION
 

4. LATER TCLATER 
 TYPE K
 

5. LATER TC
LATER 
 TYPE K
 

6. LATER TC
LATER 
 TYPE K
 

7. LATER TC
LATER 
 TYPE K TC BY OWNER
 

8. LATER TC

LATER 
 TYPE K TC BY OWNER
VEATC-
 ,- h 

BLACK&INTEVEATCH PERUSAHAAN UMUM LISTRIk NEGARANATIOAL AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER PROJECTINTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA 6014
 
_--_-__ CONSULTING SEMARANG STEAM POWER PLANT 


_ENGINEERS 
 100 (ZX5) MW- UNITS1 &2 
I. . 

INSTRUMENT LIST INLEET 
ATE REV3i1NOR IlSUE 2REC-110. Y KANSAS CITY. MO. , RECORDERS,~~~ , , EODR
 



PC I -OA 

ITEM 
'CHART TYPE TRANSI TTER 

. 

2CP-

CRIPTIONP 
0PLATE CIRCULAR STRIP RANGE 

-AME 

DIRECT PNEUMATIC ELECTRIIC 
REMARKS 

PURCNAS[ 
SPEC 

NUMBER 
- --

12.CONT 
 9. LATER 

LATER TC


TYPE K 
 TC BY OWNER
 

10. LATER 

LATER TC


TYPE K 
 TC BY OWNER
 

11. LATER 

LATER TCTYPE K 
 TC BY OWNER
 

12. LATER 

LATER 
 TYPE K 
 TC BY OWNER
 

BANK 4
 

TC
1. LATER 
 LATER 
 TYPE K TC BY OWNER
 

2. LATER TC
LATER 
 TYPE K TC BY-OWNER
 

3. LATER 

LATER TC
TYPE K 
 TC BY OWNER
 

4. BANK 4 IDENTIFICATION 

5. LATER 
 TC
LATER 
 TYPE K 
 TC BY OWNER
- - - I.-,,,-, 
- -, 

-•BLACK &VEATCH 
. 

INTERNATIONAL PEusANST UMUM LISTRIK NEGARA POWEGOVERNMENT OF REPUBLIC OF INDONESIA 61014 
-_ ._.._- -F%]__ CONSULTINGENGINEERS SEMARANG STEAM POWER_I 100 12X,,) MW PLANT 

UNITS 1& 2 SlEET 
DATE ON ISSUE 0 KSAS CITY. MO. RECORDERS REC- 1 



4
* L *5A 

NT 

2CP-

DESCRIPTION 
CHART TYPE 

NAE IRANGE 

PLATE CIRCULAR STiIP 

TRANSMI4TTER 

DIRECT PNEUMATIC ELECTRONIC 

PURCKASE 

NUMBER 

12.CONT. 6. LATER LATER 
TC 
TYPE K TC BY OWNER 

7. LATER LATER 
TC 
TYPE K TC BY OWNER 

8. LATER LATER 
TC 
TYPE K TC BY OWNER 

9. LATER LATER 
TC 
TYPE K TC BY OWNER 

10. LATER LATER 
TC 
TYPE K TC BY OWNER 

12. 

12. 

LATER 

LATER 

LATER 

LATER 

TC 
TYPE K 
TC 

TYPE K 

TC BY OWNER 

TC BY OWNER 

BANK 5 

1. LATER LATER 
TC 
TYPE K rC BY OWNER 

DATE 

2. LATER 

*EV1310H OR IS3E 

ATCH 

INTERNATIONAL 
_ _-_ "_CONSULTING 

-- ENGINEERS 
KANSAS CITY. MO. 

TC 
LATER TYPE K C BY OWNER 

RUSAMAAN UhIUM LISTRIK NEGARA PROJECTAGENCY OF MINISTRY OF PUBLIC WORKS AND POWER
GOVERNMENT OF REPUBLIC OF INDONESIA 6|O4

SEMARANG STEAM POWER PLANT 
10 (2xSOk ,MINSTRUMENT UmITS I&2 SHEET 

RECORDERS 2REC- 13 



I 

CIKART TYPE 
 TRANSITTEt
ITEll -
DESCRIPTION NA4E -

- -E PU CIA M
RANGE
PLATE CIRCULAR STRIP RiNG REMAKS SPECECT PNEIATIC ELECTOINIC 

2cP- NULIEt 

STC

12oCUiT. 3. LATER LATER TYPE K TC BY OWNER 

TC 
4. LATER 

LATER TYPE K TC BY OWNER 

5. BANK 5 IDENTIFICATION
 

6. LATER TCLATER TYPE K TC BY OWNER 
TC 

7. LATER 
LATER TYPE K TC BY OWNER 

8. LATER TCLATER TYPE K TC BY OWNER 

9. LATER TCLATER TYPE K TC BY OWNER 
TC 

. LATER 
lATER 
 TYPE K 
 TC BY OWNER
 

TC 
I. L.A'ER 

LATER TYPE K TC BY OWNER 

LA. I'F.R TC
LATER TYPE K TC BY OWNER
BLACK &VEATCH PERUSAHAAN UMUM LISTRIK NEGARA PRIOJECT
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERINTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA 

.... CONSULTING SEMARANG STEAM POWER PLANT
 

OAT0( 1t[VIlI NO, IAT ENGINEERS 0 I M IA NTRUMENR T LIST UNITS & 2
OSSUE BY v~~ ~.M.RECORDERS DEET 
21tEC-14 

6104 



-- -- - - --- - - -- 

*C 636LA 

ITEN MIPTI1N III CHART TYPE TRANSMIITEI
 
TPLATE 
 CIRCULAR STRIG 


REARKS
2CP- S"PC
 
DIRECT PNEUMATIC ELECTIOIIC 
 lDIKMSSE 

12. CONT. BANK 6
 

1. LATER LATER TC
 
--- --- TYPE K TC BY OWNER 

2. LATER 
 LATER 
 TC
 

_____TYPE 
 K TC BY OWNER
 

3. LATER 
 LATER 
 TC
 
TYPE K 
 TC BY OWNER
 

4. LATER
4..LATER 
 LTRTC
LATER TYPE K 
 TC BY OWNER
 

5. LATER
5.__LATR 
 LTRTC
LATER TYPE K 
 TC BY OWNER
 

6. BANK 6 IDENTIFICATION
 

7. LATER 

LATER 
 TC
 

TYPE K 
 TC BY OWNER
 
8. LATER 
 LATER 
 TC
 

TYPE K TC BY OWNER 

9. LATER 
 LATER 
 TTC BY OWNER 

I BLACK & VEATCH PERUSAHMN UMUM LISTRIK NEGARAAGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
PROJECT

INTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA, CONSULTING SEMARANG STEAM POWER PLANT 6 Ol4 
-0 - ENGINEERS 100 (2X5) MW UNIT I& 2MEETAO. IT % KANSAS CiTy. m .O RECORDERS 
 2REC-15
 



__ __ __ 

ITEM 
CHART TYPE 


TRIEN ITThI(TRANSMITTER
 
no. DESCRIPTION RANGE 

2CP- PLAT CIRCULAR STRIP DIRECT PNEUMATIC ELECTOIC RutcRftRKS SPEC€ 

12.CONT, 

13. 

10. LAE 

11. LATER 
--- ----

12. LATER 

CONDUCTIVITY RECORDER 
-

YES 
-- '------

-1/2' 

LATER-

LTLATER 

LATER 

TCTYPE K 

TC 

- TYPEK 

TY 
TYPE K 

TC BY OWNER 

TC BY OIflR 

Tc By OWNER
L&N SPEED-O-AX 

1. CONDENSATE 
ATER 

2. APP SUCTION2...--S, 
• LATER 2AT-7 

3. STEAM 

_LATER 2AT-8 

"-TE-

BLACK a VEATCHINTERNATIONAL At PERIUSAHAA UMUM L ISE PWE "--ARA EC,iNEITIONA AtENCY OF MINISTRY OF PUBLIC WORKS AND POWER -
GOVERNMENT OF REPUBLIC OF INDONESIA__ __, _ CONSULTING_ E SEMARANG STEAM POWER PLANT 6101jj 6 


EV as S --- --E NGNEERS 1002m) UNITS &2CS'l IT,, RECORDERS -- 2REC-16 



INPUT SIGNAL 
 TRANSMITTER

ITEM NAM4E RANGENO. DESCRIPTION PLATE 
 MANUFACTURER 5 REMARKS PUIRCHAS
 

AND G TAG SPEC
 
SCALE RANGE TYPE % NUMBER NUMBER2CP- __EP IUMB 

RELIANCE 
 MINIATURF 10-LIGl'
21. BOILER DRUM LEVEL 
 YES -12" TO +12"WC EYE-HYE 
 X 2LT-10 INDICATOR 
 K-2A
 

22. BOILER SYSTEM 
 YES
 

A. FEEDWATER PRESSURE 
 0 TO 2500 PSIG 
 X 2PT-4
 

ECONOMIZER 
INLET
 
B. PRESSURE 
 0 TO 2500 PSIG X 2PT-9
 

C. BOILER DRUM PRESSURE 
 0 TO 2500 PSIG 
f 
 X 2PT-7
 

SUPERHEATER
 
D. OUTLET PRESSURE 
 0 TO 2000 PSIG _X 
 2PT-1
 

23. AIR SYSTEM YES K-2A
 

REPUBLIC
 
A. CONTROL AIR PRESSURE 0 TO 150 PSIGBLACK A VEATCH V-5 IX DIRECTPENUSAI N UMUM LISTRIK NEGARA PAIJECT 

AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 

. .INTE RNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA 6104
-ONSULTING SIEMARANG STEAM POWER- PLANT UNITS I &2i C[ 100 (2X50) MW II EET 

.1ENGINEERS 
INSTRUMENTDATLE REVISION O ISSUE LISTE%NO. ly _KANSA.S CITY. O. INDICATORS 2IND- 



__ _ __ __ 

INPUT SIGNAL 
 TRANSMITTER
 
ITEM 
 NIME RANGE 
NO. DESCRIPTION PLATE 
 MANUFACTURER
ANDTETAG 
 REMARKS PURCeASL
AND G TAG SIPEC

2 ,- SCALE RANGE TYPE I IUMKR .. P __ __ __ __.__ _ __ __ _ __ min _ 

REPUBLIC 
2J.t.ON'. 8. PLANT AIR PRESSURE 0 TO 150 PSI; V-5 X DIRECT 

24. CONDENSATE SYSTEM 
 YES 

K-2A
 

CONDENSATE PUMP
 
A. DISCH PRESS 
 0 TO 300 PSIG 
 X 2PT-10 

B. HOTWELL LEVEL LATER X 2LT-6 

MAKEUP WATER
C. STORAGE LEVEL LATER X 2LT-7 

SERVICE WATER
 
D. STORAGE LEVEL LATER X 2LT-8 

GENERATOR HYDROGEN 

PROVIDE CUTOUT, MOUNT
25. SYSTEM 
 YES AND WIRE (OR TUBE) ?-IOA
 

A. PURITY I BLACK 8t VEATCH PERUSAHAAN UMUM LISTRIK NEGARA ROJECTIBACK &VAT HA AGENCY OF MINISTRY OF PUBLIC WORKS AN.) POWERINTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA 61014SEMARANG STEAM--- CONSULTING 100 (2X50) Mw POWER PLANT NITS 1 &2 

DATE REVISION OR ISSUE NO. By KANSAS CITY, MO. INSTRUMENT LISTSENGINEERS _INDICATORS 2ND-2 



INPUT SIGNAL 
 TRANSMIT1ER
ITEM 
 NAME RANGE
 
DESCRIPTION MANUFACTURER REMARKS PURCASI 

AND G TAG SPEC
 
2CP- SCALE RANGE TYPE I NUMBER 

2CEPP
 

25. COnT. B. PRESSURE 

26. FUEL OIL SYSTEM YES 

XJ 2PT-110 TO 150 PSIGA. IGNITER OIL PRESSURE 

S. FUEL OIL HEADER PRESS 
 0 TO 1500 PSIG 
 X 2PT-5 

C. FUEL OIL BURNER PRESS 
 0 TO 1500 PSIG 
 iX 2PT-6
 

U 

27. HEATER SYSTEM 
 YES 

-2A 

A. LP HEATER 2A LEVEL LATER 2LT-4 -x-


B LP HEATER 2B LEVEL 
 LATER X 2LT-3
B- AC & VATCHPERUSAHAAN UMUM LISTRIK NEGARA I P... CTTBLACK &VEATCH AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER PMOJECTINTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA 161011 

CONSULTING 100 (2X50) MWO ISEMARANG STEAM POWER PLANT I- NE -UT 
ENGINEERS INSTRUMENT LIST UNT &2M RVISIO 0 IMg ET

INDICATORS 
 2IND-3
 



ITEM 

NO. 

2-

DESCRIPION 

NAME 

PLATE 

INPUT SIGNAL
RANGE 

SCALE RANGE 

MANUFACTUREk 
AND 
TYPE 

TRANSMITTER 

G TAG 
NUMBER 

_ P 

RfEMARKS PURCMASE 
SPEC 

NUMIEN 

21.CON' . C. HP HMAIER 2D LEVEL LATER X 2LT-2 

D. Hi" lIAIEk 2E LEVEL. LATER X 2l'-1 

L. I)L)AERATOR 2 LEVEL LATER 2LT-5 

F. DEAERATOR PRESSURE 0 TO 125 PSIG 2PT-3 

28. BOILER DRAFT YES K-2A 

A. FD FAN DISCH PRESS 0 TO 25"WC 
REPTJBLI. 
V-5 X DIRECT 

FURNISH PURGE ROTANETER A 
4-WAY BACK-BLOWDOWN VALVE 

B. WINDBOX PRESSURE 

C. FURNACE PRESSURE 

0 TO 20"WC 

0 TO 15"WC 

REPUBLIC 
V-5 

____ 

REPUBLIC 
V-5 

_I_ 

X 
_ 

X 

DIRECT 

DIRECT 

FURNISH PURGE ROTAMETER AND 
4-WAY BACK-BLOWDOWN VALVE 

C. 

FURNISH PURGC ROTAMETER 
4-WAY BACK-KLOWDOWN VALVE 

DATE 

AIR HEATER 
D. GAS IN PRESS 

RVISO OR ISU O. By 

0 TO 10"WC 

BLACK & VEATCHINTERNBLACAL 
INTERNATIONAL 

C ULTING 
CONSULNG 
ENGINEERSKANSAS CITY. MO. 

REPUBLIC FURNISH PURGE ROTAMETER AND 
V-5 X DIRECT 4-WAY BACK-BLOWDOWN VALVE 

PERUSAHAAN IUMUM LISTRIK NEGARA PROJECTAGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
GOVERNMENT OF REPUBLIC OF INDONESIA 61041 

SEMARANG STEAM POWER PLANT 
100 (2X50) MW UNITS 1&2 3NEETI INSTRUMENT LIST 2IN " -4 INDICATORS 



ITEM INPUT SIGNAL T N T 

NO. DESCRIPTION NAME.RANGEPLAT MANUFACTURER [ 
AND G TAG REMARKS PURtCh.S 

2CP-

AIR HEATER 

HEATER SCALE RANGE TYPE " NUMBER 
"------E-

SPEC 

28.GtI. E. GAS OUT PRESS 
-2 TO + 

REPUBLI C 
V-5 

W I N D B O X - FU RNA LP:I IDIFF PRESS 

--------- ---F 
0 TO ]0"Wc 

REPUBLIC 

V-5 X 

FURNISH PURGE ROTAAMECBk _ _ .. _._ _.___FC~ 4 - k A 'y BA CK - B LO WI ' 
FURNISH PURGE ROTAME7IP 

DIREui 4-WAY B< '-

AN , . . 

ANI 

---- - --- 

29. FUEL OIL FLOW INTEGRATOR YES XI0 FOXBORO -CT
L U I B-E 

14AFURISH BA 

30. INTEGRATOR 
FEEDWATER WATER ES XIO00 14A XCONTROLINTEGATORFOXBORO F R IS B A E 

XOTO FURNISH. BRAKE __SF
 

31. DESUPERHEATER
SPRAY FLOW INTEGRATOR 
 YES XI00 14A XONTROL RNISH BRAKE-------- ASSEMBLYXFONT OLBOROSi
 

32. BAROMETERl .......OMEIFR 
 YES oli MER IAM-0 TO 3 5 "Hg -- -- -3EGOFF 
X IRECT 

BLACK & VEATCH PERUSAHAaN UMUM LISTRIK NEGARA
INENT.NL AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERI GOVERNMENT OF REPUBLIC OF INDONESIA 610C6 104

-~COSLTING ENGINEERSNSLING ,10(x_._ SEMARANG STEAM POWER-- REviSm oR ISSUE 100 (2X5o))MMW PLANT 
"-- --- UNITSI& 2--L I KANSAS CITY. mo.INST SHEETENTINDICATORSLIST 

21ND-5 

http:INENT.NL


-- 

INPUT SIGNAL 
 TRANSMIIEI
 
ITEM NAME RANGE
 

DESCRIPTION 
 PLATE 
 MANUFACTURER 
 REMARKS PVuC|sst 
AND G TAG 
 SF1 C
 

SCALE RANGE
2Ct:- TYPE ' NUI*4ER wmIeu 

MERIAM
 
33. CONDENSER VACUUM YES 0 TO 35"Hg 30EG25FF X DlRECl 
 K-2A
 

R AC &VEATCH PERUSAHAAN UMUM LISTrnIK NEGARA PROJECT 

..... : BLA[( &VEACE AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER
 
- B TEEIrMiATI OMA l GOVERNMENT OF REPUBLIC OF INDONESIA 
 6104IC SEMARANG STEAM POWER PLANT

CONSULTING 100 (2X50 MW UNITS 1 & 2 SHEETSENGINEERS INSTRUMENT LISTDATE 21N1-i,R(VISIO oR ISSuE No. By A(ASAS CITY. MO.
'________________m, INDICATORS 

______________________________,________ 
___________i_____ 



ITEN 

0. 

2 1'- 

D SCRIPTION 
I 
A 

PLATE 

MANUFACTURER 
TYPE 

MODEL 

INPUT SIGNAL 

RANGE 

SCALE 

RANGE 

SIGNAL 
CONVERTER 

TAG NO. 

REMARKS 
PURCHASE 

SP[C 

WimI! II 

41 BFF 2A AMPS YES LATER 

42 BP 2B AMPS YES LATER 

43 FD FAN 2 AMPS YES LATER 

44 AIR HEATER 2 AMPS YES LATER K-2A 

45 NOT USED 

46 NOT USED 

47 NOT USED 

48 GENERATOR PHASE A iid4PS YES LATER K-2A 

49 GFNERATOR PHASE B AMPS YES LATER K-2A 

Sri 

DATE__ _ 

t:NERATOR PHASE 

"_IVSl011 _ I E 

C AMPS 

NO. Y 

YES 

BLACK & VEATCH 
INTERNATIONAL 

-f CONSULTING 
ENGINEERS 

_E%- KANSAS CITY. MO. 

LATER 

PERUSAHAAN U RIK NEGARA
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 

GOVERNMENT OF REPUBLIC OF INDONESIA 
SEMARANG STEAM POWER PLANT 

100(2X50) MW UNITS1 & 2 
INSTRUMENT LIST 

ELECTRIC METERS 

K-2A 

PPOJECT 

6104 

SWEET 

2EM-1 



INPU T SIUNAl
 
tnDI S(kIP: lOW NAMENAM IY[PUMANUTACIUkIk
No LI YE'ON WAN(i 	 meLSSIGNAL
VERI F.R
NO. 	 Rt.MARIS 
 spfc
PLATE MODFI 
 SCAL I TAG NO.
 

* .- -RANGF NUI116i
 

. • 	 . -!) A.',.:. YES 

PRUVIDE (,U'1,L1, MOUNT AND WIM 
-h 

A! Lt i) VOLTS YESVI(A.~i YES" ',' 
PROVIDE CUTOUT, MOUNT AND WI
 

5'11 r:A.- .h VOI.1Ma'I'E YES
 

PROVIDE CUTOUT, MOUNT AND WIRE
 

54 L NF.RATOR VOI.TS 
 YES LATER 
K-2A 

NOI USED
55 


56 
 GENERATOR TACHOMETER YES 

LATER
 
AE
-- E 	 ,..-EEAORFEUNY PROVIDE CUTOUT, MOUNT AND WIRE - -10A 

51/ GENERATOR FREQUENCY YES LATER 
K-2A
 

58 GENERAIOR VARS 
 YES LATER 

K-2A 
59 GENERATOR WATTS YES 

LATER 

60 GENERATOR WATTHOURS YES LATER 

BLACK &VEATC GENCY OF MINISTRY OF PUBLIC WORKS AND POWER
INTERNATIONAL 	 K-2A 

GOVERNMENT OF REPUBLIC OF INDONESIA-- ']lSEMARANG 	 6104STEAM POWER PILANT ..... CONSULTINGENGINEERS 100 (2X50) MW	 UNITS 9 EF -T 
DATE REVISION OR ISWE No. oy KANSAS CITY. MO. INSTRUMENT LIST 	 2 .; 

ELECTRIC METERS
 

Be s%,LAT- OY 



SI JN,
-NPU 

INO.N 
NO. 

- '-

F mI 

D RRU' II0N 

NM 

NAI[ 
PLA1E 

MANU I ACuIkI RANGf 

f!P 
MODEI SCAt FI-RANGf 

SIGNAt 

CONIEl IER 
IAG NO 

| 

RIMAkK% 

PL;R( 

SPIc 

NtMBI 

hi 4160 VUI.' .W(;R AMP; YEs LAI ER 

62 

SSt%", 

64 

65 

41' VUi. I-' ,R VOLTS 

' Al1i ll IlIS 

RL*;t;RVI.. AUXII ARY 
TRANSFO, ER AMPS 

MAIN AUXILIARYTRANSFORMER AMPS 

YES 

YES 

YES 

YES 

_ . I.ATFR 

i.AIER 

LATER 

I. :ER 
_K-A 

- A 

K- A 

K-2A 

66 SUS FEEDER AMPS YES LATER-A 

67 SUS FEEDER 2 AMPS YES LATER 

K-2A 

N01 USED 

69 

•. 

--

-

FUEL OIL.SUS 
FF.PIER AMPS 

,iii AMPS-

-

,. 

.... 

-

-L-

YES 

YES 

.BLACK VEATCH 
_-INTFRNATIONAL 

__ CONSULTING 

fTMNGINEERSENT 

BEST AVAILALE CtdLATER" T V . . .. 

LATER . 
PEUSAH MUM ,,,IK NE.ARA. 

AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
GOVERNMENT OF REPUBLIC OF INDONESIA 

SEMARANG STEAM POWER PLANT100 (2X50) MW UIS1& 

LIST 

6104 

K-2A 

K-2A 

"-

DATL REI01OR ISSUE NO. By KANSAS CITY, MO. ELECTRIC METERS 



I N P UT S IGN A L 
" 
 -- '
 

ITEMND 

NO. 

2CP-

T 
DESCRIPTION 

NAME MANUFACTURER 
TYPE 

MODEL 

RANGE 

SCAE 
RANGE 

SIGNAL
CONVERTER 

TAG NO. 

PE14aRKS SEc 

NUER 

_71 NOT USED 

72 

73 

NOT USED 

CONDENSATE PUMP 2A YES 

=a 

LATER 
K-2A 

74 CONDENSATE PUMP 2B 

75------N)(MA-F
4160 VOLT SWGR 7s 

4160 VOLT SWGR 
76 WATTS (RES) 

4160 VOLT SWGR77 WATTHO.URS (MAIN) 

YES 

YES 

-

LATER 

LATE---

LATER 

____ 

--- - --
K-2A 

K-2A 

REV13IN On ISSUE 

&SAHAAN 

INJTERN ATION AL
77 CONSULTING

CON__ULTNGING 
soym KANSAS CIrY. Mo.. 

: 

UMUM LitRIK N9GARA 
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 

GOVERNMENT OF REPUBLIC OF INDONESIA 
100 (2X50)SEMARANG STEAM POWER PLANT100 (2X0 . UNITS &2INSTRUMENT LIST 

ELEC TRIC METERS 

PJECT 
6104 

HEET,=+: 
" 



ITEM DEC T NAUX FUNCTIODi SIGNALA ILIARY INDICATOR DATA PUCASE 
NO. DESCRIPTION - FUNCTION 

INPUT -
SCALE REMARKS SPEC

NUMBER 
HI/ H T E P SIGNAL RANGE 

rl FEEDWATER VALVE 2A 
DRUM LEVEL 
SET POINT 

K-2A 

8. FEEDWATER VALVE 2B X X BIAS K-2A 

83 FUEL OIL VALVE 2A 
•, X X K-2A 

84 FUEL OIL VALVE 2B X X BIAS 
K-2A 

85 FD FAN INLET VANES X X 
K-2A 

86 FD FAN DISCHARGE DAMPER X x 

87 
- .. . 

AIR PREHEAT TEMP X X 
TEMP 
SET POINT 

K-2A 

88 FUEL AIR RATIO XX I-ZA ,. K-2A 

89 STEAM TEMP X X 
TEMP
SET POIT -2A 

90 C'JNIDNSATh VALVE X X 

DEAERATOR 
LEVEL 
SET POINT 

PROVIDE OUTPUT FOR 
OWNER'S HYDRAZINE 
CONT;LOL SYSTEM K-2A 

.. ... BLACK & VEATCH 
- TERNATIO- ALINTERNATIONAL 

PERUSAHAAN UMUM LISTRIK NEIUARA
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERGOVERNMENT OF REPUBLIC OF INDONESIA 

P1JECl 

6 1014 
CONSULTING SEMARANG STEAM POWER PLANT 

DATE f KviSI OSIUE i00 m 
no. 

SUENGINEERS G 

- 91 KANSAS CITY, MO. 
_ _ 

100 (2X5O) MW 
PNST 

PANEL 

ATIS 

STATIONS 

UNITS 1 & 2 MEET 



NO. 
I TEN 

DESCRIPTION ~~FUNCTION 

-/ H T 

SIGNAL 

E P 

AUXILIARY 
FUNCTION 

IDCTRDT 
AA 

INPUT SCALE 

SIGNAL RANGE 

RIMARKS 
PURCINtDC 
SPa 

NUMBIN 

9 1 
U ;kI_ 

929 ._ BO ILER MS'rrE_X 

_ _ 

X 
PRESS 
SET POINT 

K-2A 

Ie
 

BLACK &VEATCH 
 PERUSAHAAN UMUM LISTRIK NEGARA PROJECTAGENCY OF MINISTRY OF PUBLIC WORKS AND POWERINTEN.TINALGOVERNMENT 
"
. .. CONSULTING OF REPUBLIC OF INDONESIA 

_ _ENGINEERS SEMARANG STEAM 6105POWER PLANT100 (2X50) MW 
UNITS1 & 206ISU.lVitISION ON IUI NO - SrFT
KANSS CPANELKANSAS CITY, MO. INSTRUMENT LIST
STATIONS 


2',
 



_____ _____ _____ ____ 

ITa 

mS. 

2CiP-

DESCRIPTION 
NAME 

PLATE 

SWITCH 
MANUFACTURER 

MODEL 

TYPE 

1O1 

102 

BOILER FEED PUMP 2A 

BFP 2A LUBE OIL PUMP 

YES 

1K 

YES 

GE SB-1 

103 MFAIN STEAM LINE MDV-201 YES GE SB-i 

104 BOILER FEED PUMP 2B- YES-- GE SB-1 

105 BFP 2B LUBE OIL PUMP YES 

106 NOT USED 

10 
1 0 7 FDFA N 2H 

FD F N ES G E SB- I 

108 

10 

0 

AI HEATER 2
E TE--. 

AIETR 2 
U E O LPUMP 

AIR HEATER 2 

SAGENCY 

YES GE s-l 

YES 

MICROSUIT 
ES PT 

ILACKA&VEATCH

j~ IUTE IATISAL 

MANUFACTURER 

MODEL 

TYPE 

HONEYWELL 
Pfw-

HONEYWELL 
PTW 

HONEYWELL 

PTW 

HONEYWELL 
PTW1 

HONEYWELL 
PTW 

LIGHTS 
COLOR 

1 1 

VOLTAGE REMARKS 
PURCHASE 

SPEC 

Uc 

- 2 A 

- - -

K-2A 

K-2A 

K-2A 

ONEYWE L L"-

PT W 

HOEWEL 
. ------

HONEYWELL------
PTW 

HONEYWELL 
PTW SELECTOR 

PERUAhAA UU LISTRIK( NSEARAOF MINISTRY OF PUBLIC WORKS AND OER 
GOVERNIWE OF REPUBLIC OF INDOrESIA 

SWITCH 

-2 

K-2A 

K 2 

K-2A 

PROJECT 

6104 

-

E CO TNRS SEAR MUG HI 100 (2X50) MW11b13TC TEA M O ER PLANT IS1 -ET
IE ______ Is _.g UK _. n_ .INSTRUMENT 

E 
go.my KAft 1y.~ LIST 2 SW-1IMSWITCHES 
 AND LIGHTS
 



IMTO$ 
N0. DESCRIPTION 

NAME 
PLATE 

SWITCH 
MANUFACTURER 

MODEL 
MANUFACTURER 

MODEL 

LIGHTS 

COLOR 
VLrAE REMARRS 

PURCHASE 
SPSEC 

CF, I T Y P E T Y P E 
- - . ' ... 

U N N:III [rE 

11 

112 

113 

LIGHT OIL SUPPLY 

FUEL OIL PUMP 2A 

FUEL OIL PUMP 2B 

PUMP 2 YES 

YES 

YES 

GE 

GE 

GE 

SB-i 

SB-I 

SB-1 

HONEYWELL 

PTW 
HONEYWELL 

PTWHONEYWELL 

PTW 

3 

1 

.-

.JJK-2A 

K-A 
- - - -

K-2A 

114 FLAME DETECTOR
AIR BLOWER 2A YES GE SB-i HONEYWELL 

PTW 
K-2A 

115 
FLAME DETECTOR
AIR BLOWER 2B YES GE SB-i 

HONEYWELL 
PTW 

[-2A 

116 CONDENSATE PUMP 2A TS
"-'----

GE SZ-1 p WELL 
TW K-2A 

117 CONDENSATE PUMP 2 YES GE SB-i 
i 

PTW ELLA 
i K-2A 

S18 AUXILIARY COOLINGWATER PUMP ZA YES GE SB-i 
HONEYWELL 
PTW 

I -- - -

K-2AKO2A 

119 AUXILIARY COOLING
WATER PUMP 23 YES GE SI-i PTW 

K-2A 

120 

____ 

TURBINE AUXILIARY
OIL PUMP 2 

___IJ 

D v o *a J loc. 

HONEYWELLYES GE SB-I PTW 

BLACK AVEATCH Pft.U7-MAA UNMl LIMIX NEI tELCK&YETCI AGENCY OF MINISTRY OF PULIC WORK ND M IINTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIACONSULTING SEMARANG STEAM POERIPLANT 
ENGINEERS 1I00 (2X50) MW UNITS 1L 2 

IV] r K A~ISAS Crry, INSTRU ENT L I 
lTVSO [SWITCHES 

AND LIGHTS 

_ _ 

PNDJECT 
610I 

_O 

SlEET 

2SW-2
2 

K-2A 

_ 



ITENI0E 
10. 

2'P -

D 
DESCR,PTI01I 

ISWITC, 
AE 
A)4E MANUFACUIRFR 

1," 1! 

MODEL 
r PE j 

M.ANUFACTURER 

MODEL 
TY P E cl 

IGT 

COLOR 

fa 
VOLTAGE 

REMARCKSASE 
SPEC 

sER 

121 

1;2 

AC. IYB'k.iNE BEARINI 
.ND SAL 011. PUMP 2 

Dc Fr LUNE BEARING 
AND SEAL 011. PUMP 2 

YES 

IYES 

GE SB 

GE SB-I 

j HONC:bL 
_-__, __ 

HONEYWELL 
PTW 

11 

11, 

_ K-2A 

123 

124 

TURNING GEAR 2 

TURNING GEAR 2 CLUTCH 

YES 

YES 

GE SB-I 
HONEYWELL 
PTW 

PTN 

1 

1 

1 1 

1 K-2A 

125 

126 

127 

GLAND EXHAUSTER 2 

LUBE OIL RESERVOIR 
EXHAUSTER 2 

BEARING DRAIN 
ENLARGE14ENT BLOWER 2 

YES 

YES 

YES 

IGE SB-i 

GE SB-1 

GE SB-i 

HONEYWELL 
PTW 

HOlEynELL 
PTW 

HONEYWELL 
PTW 

1 i 1 

1 1 1 

1 1K-2A 

K-2A 

K-2A 

1 2)3128 LUBE OiL CONDITIONER 2 YES GE SB-i HONEYWELL
PTW 1 1K-2A 

129 
TURBINE GOVERNOR 
CONTROl. 2 YES GE SB-I 

HONEYWELL 
PTW 1 1 

PROVIDE CUTOUT, 
MOUNT AND WIRE *-IOA 

iO F- ROMTiC RELIEF VALVE YES E SB-i HONEYWELL
PTW i1-2A 

SIATE EvIsIO oS sluR 

----

__ 

. gy 

BLACK &VEATCHA EAC-
INTERNATIONAL 

CONSULTING 

ENGINEERS 
L. KANSAS CITY. MO. 

- -

ERUSAHAAN UMUM LISTRI NItARAAGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
GOVERNMENT OF REPUBLIC OF INDONESIAISEMARANG 

STEAM POWER PLANT100 (2X50) MW UIIm 1 &
I INSTRUMENT LIST 

SWITCHES AND LIGHTS 

PIOJECT 

61014 
UWEET 

2SW-l 



SWITCH 
D TLATE 
 MANUFACTURER 

DESCRIPION 
 PLATE MODEL 


-Z I .:c TYPE 

TURBNE 2 STOP 

11_ l!VALVE 
 TEST YES PUSHBUTTON 

TURBINE 2 TRIP 

__l SOLENOID RES'T YES PUSHBUTTON 

1JRBINE 2 OIL
133 
 PUMP NOT IN AUTO 
 YES 


AIR PREHEATING
134 
 COIL PUMP 2A 
 YES 
 GE SB-i 

AIR PREHEATING 

COIL PUMP 2B 
 YES GE SB-I__ 

IRC T WAT PUMP 1 YESHONEYWELL 

CIRCULATING WATER 
137 
 PUMP 1 DISCH VALVE YES 


138 CIRCULATING WATER PUMP 2 YES 


CIRCULATING WATER
139 
 PUMP 2 DISCH VALVE 
 YES 


140 
 WATERPUMP 3•CLRCLATINGYESBLACK A VEATCH 

INTEANATIONAL 

CONSULTING 
TN I E RENGINEERS 

-EV13ION OR ISSUE No. By KANSAS CITY, MO. 
Li 

LIGHTS
 

MANUFACrURER 
 COLOR 

MODEL 6"LTAcc 
 REMARKS 


TYPE wJw A.. .i . 

PROV I F CUTOU'l , MolN
 
HONEYWELL IAND
PTW WIRE, FURNISHIN I FURIS- -........ 


HONEYWELL 
 POVDW I OTU,MOUNTPTW 
N AND WICR., FURNISl i 

HONEYWELL
 
PTW 
 3 


HONEYWELL
 

PTW
 
HONEYWELL 

PTW 

-- - -K-2A 

HONEYWELL
 
PTW
" 
HONEYWELL 
PTW 

PT - -. .. 


HONEYWELL
 
PTW 


HONEYWELL
 
PTW 


PERUSAAAN jIMuLISTRIK NEGARA
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER
 
GOVERNMENTSEMARANGOF REPUBLICSTEAM OF INDONESIAPOWER PLANT 06104
10(2o)MUNT1 

2SHE100 (2X50) MW UNITS I & 2 SFIET 

ST EMATL IGSTS 
SWITCHESANDLIGHTSI
 

PURCHASE
 
SP
 

NUMBER
 

M-10 A 

M-IOA 

K-2A
 

K-2A 

K-2A 

I . 

K-2A 

K-2A
 

K-2A
 



SWITCH 

LIGHTS
 

ITEM 
 DAI O 
 MANUFACrURER 
 MANUFACTURER
NO. COLOR
DESCRIP7 
 PLATE MODEL PURCHASE
MODEL 
 VOLTAGE 
 REMARKS 
 SPEC
 
2CP-TYPE TYPE " I NU3ER
 

CIRCULATIN(; WATER14_. PUMP 3 DISCH VALVE YES HONEYWELL 
p _W - _
HONEY WELL
 

142 
_ TW i
 

FIRE PUMP I YES 
 P___ 

143 GENERATOR VOLTS rES GE SB-i TRANSFER SWITCH 
FOR CP-54 

144 
 4160 V SWGR BUS VOLTS fES GE SB-I 
 TRANSFER SWITCH
 
____FOR 2P62 2 . 

ES PUSHBUTTONACKNOWLEDGE145 ANNUNCIATOR 

146 ANNUNCIATOR RESET IES PUSHBUTTON
 

147 ANNUNCIATOR TEST 
 ES PUSHBUTTON -
K-2A-

ANNUNCIATOR FIRST-OUT 
148 RESET ES PUSHBUTTON 

GUARDED -K-2A
 

149 
 OCE NO.- 6 SYNCH (ES GE SB-i
 

-2A
150 o(:B NO. ]ONEYWL6 YES GE SB-2AI V 
PERUSAHAAN UMUM LISTRIK NEGARAAGENCY OF MINISTRY OF PUBLIC WORKS AND POWER PiOJECIINTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA 61014CONSULTING______ENGINEERS

OIE 100 sEMARAN STEAMoK.NSTRUMENT POWER PLANT I _ __IRvISi ! LIST[T I''l &2 r __01ISSUo0. sAs CoTY, MO. SWITCHES AND LIGHTS 

2SW-5
 



NO. IT MNAMEDESCRIPTION NATEPLATE 
SWITCHMANUFACTURER 
MODEL MANUFAC fURER 

MODLL 
LIGHTSCOLOR -PIuCoA$! 

VOLIAGE RFMARKS 

P R i S 

TYPE TYPE 

I'I 

Th.' 

153 

416) V SWGR RESERVE 
BREAKER 

4160 V SWGR MAIN 
BREAKER 

SUS MAIN TRANSFORMER 

Y'ES 

YES 

GE SB-1 

GE SB-i 

GE SB-i 

IONEYWEL 

PTW 

HONEYWE.LL 

PTW LK9-2A 
PTW 

15.4 
SUS I AND 2 
RESERVE TRANSFORMER GE SB-1 

HONEYWELL 

PTW 

K-2a 

155 NOT USED 

156 
FUEL OIL STORAGE 
SUS TRANSFORMER YES GE SB-i 

HONEYWELL 
PTW 1 1 

I,9 

4160 V SWGR 
TIE BREAKER 

:(:b NO. 5 SYNCH 

Of~h(-"E NO. 11). 

YES 

GE SB-I 

GE SB-1 

1HONEYWELL 

SB-

HONEYWELL 
PTW 

PTW 

K-2A 

K-2A 

DATE 

.... 

HVISII 
" 

On IsluE 

-

10. 

NO. 4 
FURNISH NAMEPTE ON 

BLACK & VEATCH] PERUSAHAAN UMUM "-"--""-N E [REAGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 

INTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA1CNI SEMARANG STEAM POWER PLANTCONSULTING 100 (2X50) MW UNT
ENGINEERS - UNITS I &2 

I Y KANSAS CITY. MO. INSTRUMENT LIST 
ENGINEERS ISWITCHES AND LIGHTS 

K-2A 

PRJC 

0 
3EET 

25W-6 



SWITCH 
 LIGHTS
 
ITOO 
 NAME MANUFACTURER MANUFACTURER COLOR
10. DESCRIPTION PURCHASE
PLATE MODEL 
 MODEL 
 i VOLTAGE 
 REMARKS 
 SPEC
 

2CP- TYPE TYPE 
 cr NUMBE 

4160 V SWGR RESERVE
 
161 BREAKER SYNCH YES GE SB-i 

K-2A 
K2
 

4160 V SWGR MAIN 
162 BREAKER SYNCH 
 YES GE SB-i 


K-2A
 
40 VSRMNHONEYWELL 

163 SUS MAIN BREAKER YES GE SB-I PTW 
K-2A 

164 SUS RESERVE BREAKER YES HONEYWELLGE SB-I PTr1-1 
K-2A 

165 (NAMEPLATE ENGRAMflIG LATER YES 
FURNISH NAMEPLATE ONLY K-2A 

166 NOT USED 

167 TO 4160 V SWGR UNIT 1 YES I_ __FURNISH NAMEPLATE ONLY 'K-2A 

168 NOT USED 

GENERATOR FIELD PROVIDE CUTOUT,

169 BREAKER YES -MOUNT ' ANDWIRE 

VOLTAGE REGULATOR 

PROVIDE CUTOUT, W10TRANSFER-- IEETYES _____ ____ pO PLANT SSTEAM &2J. BLACK & VEATCH SEMARANG UNITS I 

AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER
INTERNATIONALoB2 GOVERNMENT OF REPUBLIC OF INDONESIA- ENGINEERS -S c.. 6104•' KA M LIGHTS2S

| 3 aE[ SWITCHES ANDCOSLTNOISIOISI M A CIY MO II____IEV y*11i R IS UEnT KV S O IHSTRUNENT L I ST
 



-- -

--------

I swi cH 
No. 

NESNRIP[ION .IGH.SPLATE MANUFACTURER 
 MANUFACIURER 
 COLOR 

PUR .IA!f
MODEL 
 MODEL 


VroTAG!
TYPE RIARIP
TYPE 
 'INUMBER
 

_;-ENERATOR FIEI.D 

...... ..
,.J AUTO REGULATOR YES . . 
PROVIDE (.UIOU,
 

1,. GENERATOR FIELD 
 YES 
 PROVIDE
 

-- OfIN", -A-Jf WI RI173 HONEYWELL
TRANSFORMERS 

PARALLELED 


YES 

P 
 E 

DESUPERHEAT SPRAY 2174 HONEYWELL
SUPPLY VALVE - 

-
YES 
 GE SB-i 
 PTW
 

DESUPERHEAT SPRAY
175 HONEYWELLSTOP VALVE 

YES 
GE SB-I 
 PTW
 

DESUPERHEAT SPRAY
176 
 HONEYWELL
STOP VALVE 

YES 
GE SB-i 
 PTW
 ""--------


K-2A
 
]7 7 ANNUNCIATOR ACKNOWLEDGE 
 YES PUSH-BUTTON
 

• ----  --.----. --_ ___K-2A
 

178 
 ANNUNCIATOR RESET 
 YES PUSH-BUTTON
 

17 ANUC 
 K-2A 
17 ANUCATOR TEST 
 YES PUSH-BUTTON
 

180 [RAN';FER PUMP 1 YES HONEYWELL
 

DE O" "' BAK&VEATCH PERUSAMA.-INTERNATIONAL iAGENCY OF MINISTRY 
I i UMUM

OF PUBLIC '-'--WORKS AND POWER 
K-2ALISTRIK NEGARAINTRNTINA ro CGOVERNMENT OF REPUBLIC OF INDONESIA iiJC 

........ 61014
S SEMARANG STEAM POWERCONSULTING PLANT 
. ENGINEERS 100 (2X50) mw

TE RIEVISION ORl ISSUE 00. ITfKNA _ NTSISEIETIY O INSTRUMENT LIST 
 2SW-8
 - N KASSCTM.SWITCHES 
 AND LIGHTS
 



OVERALL 

ITE 

.PTYPE2cSPul2 ' . 
DESCRIPTION 

W !IDTHx REFERENCEolAVIn6 K a 
PSIZE 

C"AStSP i c 
-.. . . . . .. . N HI T (IN.) 

f l 

201 
BOILER ANNUNCIATOR 

202 BOILER TRIP ANNUNCIATOR 
5 HIGH BY 10 WIDE 

TURBINE-GENERATOR -----
2 HIGH BY 10 WIDE 
FIRST-OUT .EUM 

203 
ANNUNCIATOR 

204sw ? 
204 WIT w~~AN U~ c~ zo Li u .4 UN I , . 

_ ___ ___ ___ _ _ ___ ___ ___ ___T HIGHBy 10 WV p 

206 

"PiRGIA D PD IGHT(Y 203 

.-,--...--PltVDR 

BURNER CONTROL SUBPAIL 

, y A;] 

lATER 

2 HIGPH 1 O 

WIRE 
CUTOUT, 

WIRA 

UVW A 

TURBINE FROTFTIU. 
207 SUPANELX-'-------"17112 

-1/2 -100 

2lO-LER D(ER--- TRIP 5X3 K-10e 
209 

TURBINE 
EMERGENCY-r ...5X3 TRIP K-1006 

210 NOT USED K2 

BLAC-VEATCH 
INTERNATIONAL 

-$10'CONSULTING 

PE-RUSAHAA UMUM LISTRIK NEGARA 
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 

GOVERNMENT OF REPUBLIC OF INDONESIASEMARANG STEAM POWER PLANT 

PROJECT 
6 101t 

DATE___13______133U[ ."....... _110. BY 

ENGINEERS 

KANSAS CITY. Mo. 

10S 
LI S2 

INSTRUENT LISTSUBPANELS 

UNITN 2 EET 
2SP-1 



-----------

ITEN 

OVERALL
SIZE R RREIUINS


NO. 
 DESCRIPTION 
 TYPE 
 WIDTH 
 REFERENCE 

PUCNASi(' 1'-
 x RA I SPEC 

HEIGHT (IN. ) R I-I 

.........TifrFNI.E vM7L, VALVE FO-
 ! FS 

PO E FI2IONANIR NTRICITY.. 

U N LATER PROVIDE CUTOUT, MUNT AND WRE
212 EXPANSION POWER UNIT LATER CUTOUT, ? )NT A RROVIDE
N WI E

213 VIBRATION POWER UNIT 

LATER 
 PROVIDE CUTOUT, NOUNT AMD Wi--E 

214 
 SOOT BLOWER SUSPANEL 

LATER PROVIDE CUTOUT, MDUNT AM WIUg 

- IIITAI LE EIB NPIERUS-ANAANAGENCY oF MINISTRY OF PUBLIC WORKS ANDMUM- LISTRIK ME-GANA POWERINTERNATIONAL P411JETGOVERNMENTOF REPUBLIC OF INDONESIA 610 

-- CONSULTINGENGINEERS SEMARANG100 2X50) MW STEAM POWER PLANT UNITS I & 2 INEETDATE RVII13ON ON ISUE NO. B I KANSAS CITY, Mo. INSTRUMENT LI ST ' 
SUBPANELS
 



ITEN

NO. DESCRIP1ION 
 REMAR KS
 

2CP

231 ANNUNCIATOR HORN 
 AS REQUIRED BY ANNUNCIATOR
 

TEMPERATURE MONITOR
232 MULTI-BANK INPUTS 
 LEEDS & NORTHRUP
 

233 ALARM MODULES MOORE INDUSTRIES SERIES TCA DUAL ALARM TRIP WITH OPTION DD
 
(DOWNSCALE OPEN INPUT DRIVE)
 

.234 1 USED
 

235 ISLW COUTMJ MIT CLAK-R TET 

TRANSroRMtS.IN .236 PARALLEL ALARM BUZZER FURNISH FOR2CP-173 

237 
 NOT USED
 

BLACKBLC&VEATC RUSAHAAN UMUMPEATN LISTRIC REGARA-AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
INTERNATIONAL - GOVERNMENT OF REPUBLIC OF INDONESIA 6 101POWER PLANTEMARANG STEAMS CONSUL-TING 100 (2X50) MW

ENGINEERS 
 IUNSTRUENT LIST& 
 2 INT 
.ANSAS CITY. MO. INTERNAL ITEMS
 



IIEM DESCRIPIION 


f ) I"A N I NLE VANES 

2P('D-2 FD YAN DISCHARGE DANPER 

I TD VALVE 

AEN CCLOSED0y-c 

rOLENID 


- 9TTE 

|lP O.-12 

PCD-2 

DNO. 

TORQUE
OPERAT;96G SPEED 
TYPE
NO LOAD 
 ENC-OSi .T
FT-LB SEC SIMPLE L 

DUST 
 FREEZE
F LII1 STOPS
CYLINDERM 
 DULPALiN 
 OPEN 
 TREPROOFE 
MX 
 IMUM 


6 0 X M XI 

2000 

LIMIT
 
SWI TCHES POSITIOW MANUAL 
 MAN-AUTO


EN- CL- E 
 TAOERAR
T I ! OPERATOR SELECTOR LINKAGESTATION E.NARKDRAWINGS 


2 
DIP1 DPDTE 

x I 

DDT DPDT 

BLC VAC PE.JIEC 

INTK ERATNA )"CYOF'IINISTRY OF PUBI IC WORKS AND POWERAGENCY PIJCFJTERFATIONAL"--- PUBLIC ONEGARA 
'"rIMENT 

NI R 
OF REPUBLIC OF INDONtSIA 

FNGINEERS SEMARANGCONSULTING STEAM POWER100 (2X50) MV, PLANT ._ _._= E 
KANSAS CITY. MO. INSTRUMENT LIST 2PCD-1-MArl ONTR LRIVEC 

All
 

FAILURE
 

$RARE
 

PURCNAS E 
SPEC 

!UCNE 

K 



------ 
----------- 

rRANSMIll[R INFORMAlJO 
 SYSTEM MAXIMUM
 
ITEM 
 DESCRIPTION 
 TRANSMITS 
 _______MAXIMUMKS

0. FTO GM 
 PRIMARY 
 S 
 RE'
RANGE DEVICE PRESS. SPEC
tEMP. 


NUMIER
 

0TO
2A1 I 
PROVIDE E/P
2AT-I FUEL OIL VISCOSITY 2CP-6.3 
 X SSU NO TRANSDUCER 
 K-2_A


2C-712 
 ALARIM CONTAC.'rS 
2CP-7.j
2AT-2 FLUE G;AS ANALYZER 2CP-7.2 

0 TO AS LOW 02 AND HIGH10% 
_ RE COMBUSTIBLES K-2A 

2AT-3, NOT USED
 

2AT-4 NOT USED
 

2AT-5 

NOT USED
 

2AT-6 
 CONDENSATE CONDUCTIVITY 
 2CP-13.1 
 X -LATER 
 - Q
AS K-2A
 

2AT-7 
 BFP SUCTION CONDUCTIVITY 2CP-13.2 
 X LATER
--------- "-'-------• AS
...
 EQ'D 
 K 2A
 
2AT-8 
 STEAM CONDUCTIVITY 
 2CP-13.3 X LATER 

AS
 
..... 
 K-2A
 

I
 

BLACK & VEATCH ERUSAHAAN UMUM LISTRIK NEGARAAGENCY OF MINISTRY OF PUBLIC WORKS AND POWER PlJCT ...
 , INTERNATIONAL GOERNMENTSEMARANGOF REPUBLIC OF INDONESIASTEAM 6014POWER PLANTCONSULTING 100 (2X50,MWENGINEERS UNITS & 2 SlEFTINSTRUMENT LIST  21 P- IAT-E --
 [,:%] KS,IY O TRANSI1T.TER EMUIP.EN[ 

http:EMUIP.EN


ifOJMi
J NJd 8314SNYSI 
 'O io~i~i AAsvsNYN 3SI So UOISIA38 31"ISII INILSNI (~~ ~ 3IN133115 ~ ______Z I I SIMI IVA - 01 SJ3IN 
IN~nd U3MOd VEV31S 5NVVVW~3S WinSOb119 VIS3N0OINI j0 onanfd~d -0 IN3VIIN83AO905iVN~N 

ON U3IVI 
- IO~fIKO3 IO! 

IT 01 0 

vr-x ON Mtaw Him xIION0D,3i rn~'n i 
H _ _ _YZ-,X 

vz-
_______ 

W-437ZZON 

____________01~
vz'x 
vz-x 

ON 'HalaH 
vav 

RMW 

01 0 1t O Z 
Haf) x L'dOlio 

0009 -* -D- _____ 

01 0 _____ 

WH/oo xIOULLNOD 

~01 0_ _ _ _ 

HH/ x OUNOD 
00'L 

0 ___________)I~n93-9H7F 70VTINOO
00'0SL T*7.gI3Z 

__ 

iola mandfs 710 jfau 
_ _ __ _ _ __ _ _ _ 

VSflO 

?IOIA HglYm AVIJS 

m0'a V31VM32 

£.A 

7_______11tV~~fl~ 

T -LZ 

N3U~~(), 
0±0 

3SYN38nfd S3A1YA L____ 

hflhllym W31SAS 

_i___mvi ________S3 

NOIuIYHSOANI 831IINSINVN 
willN 



17EM 
NO. 

DESCRIPI ION TRANSMITS
TOPRIMARY 

TO 

IRA~rSMIrfk INIORMAIriO SYSTEM MAXIMUjM 
-- --- - ] 

NA RANGEP AR 
G L it DEVICE PRESS. TEMP. 

VAENS 

REQ'D 

ARCA$ 

SPEC 

2LT-1 

2L1-

HP 

H 

HEATER - - - 2E LEVEL' ' - ' - 2CP-27A LAIELAIE-.--_ DIS-ELACER 

DIS

_. . ._ --- - - no K-2A 

21T-3 I-P HEATER 2B
-------...LATER 

LEVEL 2CP-27C PLACER 
PLCRNOA 

2LT-4 

-CP-27 

LP HEATER 

---'--'-

2A L 2CP-27L 

LATER 
• - -" 

PLACER 

PLACERNo 
-" ---  - -- - -  -- -- - NO_.. K- 2A 

2LT-7 

2LT-8 

CONDENSATE 

CONDENSATE 

TANK 

TANK 

LEVEL 

LEVEL 

2CP-24B 

ZCP-24C 

2CP-24DIf------------

X LATER PLACER 

X LATER 

X LATERLAGTRMETOEEPBIRO NOESA6 

5 PESRCOPNAE K-2A 

2LT-B CP-2 7E TN P LAERS15 

T -
BOIL00DRULEEAREL 

O 

UETE 

2LT-9~SMAANBOILER 

=--~ 

B E DU 

TF~ 

LCP-21 

I 

AGENC~ ~ 

STEAMOPOWEPLANT 

W 

TRANSMATTEEREVAQUP244TE 

OFOS1NP-TRY PUBRI CLI S 

POWER PLANTNTOL1"W 

TANMTE EQUIPMENT-- EIAC 1EE-Y K2 



X-

ITE 
ITEM 

iO. 
DESCRIPT ION TRANSMITS 

TO 

TRANSMITTER INFORMATION sI 

G PRIMARY 
A RANGE DEVICE 

SYSTEM MAXIMUM 
.__..s.._ 

PRES S . IEIP. 

V 

R~ ,I 
REMARKS SPEC 

N ( 

2PT- 1 
SUPERIHEATER 
OUTLET PRESSURE 

2CP-22t) 
P2000 

0 ro 

2PT-2 THROTTLE 
---____ 

STEAM PRESSURE 2CP-1.3 
CONTROL 

PS IG 
0 TO 
200'PSiG2 

2 K-2A 

2PT-3 DEAERATOR PRESSURE 2CP-27F 0 TO 
125 K-2A 

"- -
PSIG 

2PT-4 FEEDWATER PRESSURE 2CP-22A 0 TO -
2500 

2PT-5 PT2CP-6.1FUEL OIL HEADER PRESSURE 2CP-26B 
PSIG0 TO 
1500 

-- -- - 2 . - -- - -K K-2A2 

- -

2PT-6 2 T 62CP-26C
FUEL OIL BURNER PRESSURE CONTROL 

PSIG
0 TO-

1500 
-  ----- -_ _ _ K Z 

2 
2PT-7 BOILER DRUM PRESSURE 

2CP-22C 
K-2A 

2500PSIG 

2PT-8 
CONDENSER 
ABSOLUTE PRESSURE 

TO 
30" 

- 2 
K 2 

2PT-9 
ECONOMIZER INLET 
PRESSURE 

2CP-22B TO 2 
K2K-2A 

500 

2PT- 10 

CONDENSATE PUMP 
DISCH PRESS 

2CP-24A SIGTO 

00 
K-2A 

- -
IG PERUSA2 

DTRANSMITTER Ga 133UE 

BLACK &VEATCH 
INTERNATIONAL

CONSULTING
OENGINEERS 

EEVISIONKANSAS CT. MO. 

AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
GOVERNMENT OF REPUBLIC OF INDONESIASEMARANG STEAM POWER PLANT100 (2X50) MW 

UNITSI & 2
INSTRUMENT LIST 

EQUIPMENTE U
RA S 

PROJECT 

6 104 
SIEET 
2 
2T- £4 



---------- ------------- 

I RANSMI IfR INFORMATION 
 SYSTEM MAXIMUM
ITFM DESCRIPTION TRANSMITS F.I I . 
VALVAS 


PURCNAS[TOoRANG 
 DEVIC PRESS. TEMP. RF' 
 NUMK.E
 

2P-GII LGNIhRo0 To-PRESSURE 
2CP-26A
PkEC xP,'ns150 2ur-: 

" - - P t --. __ _- --------------_-_ _-

-
-
 -


PERUSAHAAN UMUM LISTRIK u 
j
 

BLACK & VEATCH AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER PROJECT.INTERNATIONAL GOVERNMENTSEMARANGOF REPUBLIC OF INDONESIASTEAM 6 [0N!CONSULTING POWER PLANT% ENGINEERS 100 (2Xo
ATE -- m) MW INSTRUMENT LISTVISION o---SSUE So ly KANSAS cIY, MO. TRANSMITTEREQ IPMEN 
 2TR-5 



ITEMTRANSI ENDESCR IP ION 

NO. 

S2..AM' 

21T2 AIR HFjNI'ER 
2rT-2 AIR TEMP 

AIR HEATER2T'1--3 GAS OUT TEMP 

2TT-4 FUEL OIL TEMP2T----UEL-OIL-TE-P 

DESUPERHEATER2TT-5 OUTLET TEMP 

TRA NIS ITS 

2 ;P-5. 1 

CONTROL 

2CP-5.23CONTROL 

2CP-3.2
CONTROL 

9 
I 

ER INFORMATI
[ 

PRIMARYRANGE DEVICE 

0 To TC 
C TYPE K0 To TC 

XN 200 C TYPE K 

200 C TYPE K 
..... 

0 To TC150 C TYPE K 

500 C TYPE K 

' 

SYSTEM MAXIMUM 
- -1-

PRESS. TEMP. 
R 

REQ'D REAK 

PROVIDE TC AND 
NO650 THERMOWEI.L" I.s--T.U g 

NO THERMOWELLS 

TC 
NO AND 316 SS 

lIJz-2, 

PROVIDE TC ANDNO THERMOWELL 

NO PROVIDE TC 

PU I sf 

UUM E IR 

K-2A 

K-2A 

K-2A 

K-2A 

K-2A 

t~i..--.--.._.._... .----.-.-.-----

DATE 

BAC &VEATCH PERUSAIAAN UMUM LIS 1 XR 

BLACK & EAGENCY OF MINISTRY OF PUBLIC WORKS AND POWERINTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIASEMARANG STEAM POWER PLANTCONSULTING 100 (2xo mw 
E IT1&RNITS1 &2

ENGINEERS INSTRUMENT LISToANSCITYMO. TRASMSITTER EQUIPMENT I 

PROECT 

6104 

SEET 

2TR-6 



SENVi c FEEDWATER FLOW 

1. 	ITCH NO./USlD WITH ITE Hc. 21E-I / 2 FT-1 
2, PRIMARY ELENET TYPE WElD IN OZZLE
 

3 PRIMARY MATERIAL 316 SS
). [LiNIUT 

4. DIFFERENTIAL HEAD I0120-1 
S. FLOW NEDIUM WATER 

.	 FLOW RATE ,MAX IORMAL= 
"TANDAO CkOfT I i COOITION$ 

o 	 7. PRESSURE
 
"S. SAROMETER
 

9. TEMPERATURE F 

10. STEAM % MOIST O GAS S EL. NUMIDITY
 

'11. SPECIFIC GRAVITY
 

12. VISCOSITY 
13. PIPE HATERIAL/PIPE SIZE
 
1i4 PIPE SCHED/WALL THICKNES8
 

-'15. 
PIPE IO;PIPE ENDS iPIPE ASSYI
r16. 
LENGTH STRAIGHT PIPE 
INLIET/OUTLET
 
17. FLOW DIRECTION
 

IS. PRI ELEMENT ABOVE 
 OR BELOW METER ABOVE 
19. TYPE/USAS RATING/FACING
 

20. AGA ORIF FLANGE UNION
 

9L 
21. EXISTING KI/K2 VENA. CONTRACTA 
22. SIZE NIPPLE IN XL/K2 	 1 IN / 1 	 IN 
23. TYPE NIPPLE OUTLET sW
 

S24. RE SERVOIR INLfT'OUTLET 
 1 	 IN SW / 1 IN SW 
25. RESERVOIR PRESU IE RATING 2500 LB 

PURCHASE SPEC K-2A
 

DATE REVISION OR ISSUE 00. ly

BLACK&i VEATCH - 1 NEW 0, 	
'

' IWEC-: u,,M,,t WS_,A'
iBATONALIITE AM,EY OF MfiI1TI OF PfBLIC WORKS ANDPOEINN ET O A OM "iMENr OF Mr"Jb.IC OF 11001111 	 610 4CCONSULTING 10 (X W I ffT l& SWEE

JE 1ENGINEERS I L....FRI E2SO T Wtttly ,SlN 
KAM, .. . . . I+, .+" -- ,. . 2PE-1 



scowr Cc DESUPERHEATER SPRAY 

1. , TEM sO./US(O WITH ITEN NO. 
2. PRIMARY ELEMENT TYPE 

1. ELEIENT3 PRIMARY M4ATERIAL 

4 . O I F F E R E N T I A L NEA D "N 2)W 

S. FLOWM0iUM 


O _. FLOW RATE 


7. PRESSURE 

o a. BAROMETER 

u 9. TEMPERATURE F 

10. STEAM I MOIST OR GAS I EL. 

11. SPECIFIC GRAVITY
 

12. V"* " 'Ty 
13. PIPE MATERIAL PIPE SIZE 

14. PIPE SCHED/WALL THICKNESS
 

WATER VALVE 

2PE-2 / 2FT-2 
WELD IN NOZZLE PIPE ASSEHLY 
316 SS 
A E 

WATER 

MAX= NOMAL= 

STAiARO CONDITIONS CDITIOiS 

HUMIDITY
 

1S. PIPE ID PIPE ENDS PIPE ASSY' 
u 16. LENGTH STRAIGHT PIPE INLET/OUTLET
 

17. FLOW DIRECTION
 

18. PRI ELEMENT ABOVE OR BELOW 

19. TYPE/USAS RATING'FACING
 

20. AGA ORIr FLANGE UNION
 

21. EXISTING KIK2, 


[_22. SIZE NIPPLE IN K1K 2 


21. TYPE NIPPLE OUTLET 


24. RESERVOIR INLET/OUTILET 


25. RESERVOIR PRESSURE RATING 


PURCHASE SPEC K-2A
 

' ! 

METER ABOVE 

PER MFR 
1 IN / 1 IN 

SW 

1 IN / 1 IN 
2500 LB 

!DATE REVISION OR ISSUE No. By OF -- "1 jIY
BLACK &VEATCH ElPEyAHIKNEAA PROJECTUHUMLij 

INTERNATIONAL AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 6104OVERNMENT OF REPUKIC OF INDONESIA 
No KU~NMANG IA PON PL.ANT LMT NESCONSULTING (200)MW

ENGINEERS PRMR EET
 
KASAS CITY, uO. DATA S T 
 4PE-2 



____________________ 

-- - -

-- 

34 

SERVI CECO?)NAFFO 

, 1. ITEM NO.'US[0 WITH ITEM NO. 2 
.| PRMAR rLEMENT TYPE'' 'o T"' o ORIFICEORI;ICE 
3. PRIMARY ELEMEJT MATERIAL 316 SS 
l. DIFFERENTIAL HEIAO I 
S. FLOW MEDIUM CONENSATE 

F 0 T -

MAX=
 

OITIO S1
CONDITIOiSTANDARDG 7. PRESSURE
 

u 8. IIAR0ME TC.
 

u 9. TEMPERATURE F
 

1i0. STEAM HOIST OR GAS I EL. HUMIDITY
 

:I. SPECIFIC GRAVITY
S12. ,::C ;1y--

S. PIPE MATERI AL PIPE SIZE 

14. PIPE SCED'WALL THICKNESS
 
: '5. PIPE ID 
 PIPE ENDS (PIPE ASSY)
 
16. LENGTH STRAIGHTPiPE INLET/OUTLET
 

17. FLOW DIRECTION 
18. PR, ELEMENT ABOVE OR BELOW METER ABOVE 
19. TYPE,'USAs RATING/FACING
 

!20. AGA 
ORIF FLANGE UNION 
 YES
 
21
LL EXISTING K K 1 N/1IN22. SIZENIPPLE IN K.!K, 1/2 IN / 1/2 IN 

2 E NIPPLE OUTLET 
SCREWED
 

I,, _ RV I...I N T OUTL T NOT REQUIRED
r25. RESERVOIR PRESSURE RATING NOT RE UIRED 

PURCHASE SPEC K-2A 

DATE REVISION OR ISSUE NO. BY 

BLACK & VEATCH IRUm NMNU1 I RININTERNATIONAL AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
PROJECT 

GOVERNMENT OF REPUBLIC OF INDONESIA
 
X= CONSULTING 59MAAtANG 611AM POWR PMAW
1 ENGINEERS I 100 (2X50) MW 10 . UITS I &2 

L LAN SS crr.CTMDATA rR IRI YAELEMENT 2ETA oa SHEET 



------ 

19. 

ITEM CHART TYPE 

DESCRIPTION 
PTECIRCULAR STRIP 

..... ... . . 

RANGE 
SREMA 

TRANSNITER 

DIRECT PNEUMATIC ELECTRtONIC 
, 

REMRKSSECRKS SPEC 
NUMBERt 

I.P I FLASH EVAPORATOR RECORDER YES4 

l- NET DISTfLLATE FLOW -- LBS/HR 

EP-2 CONDUCTIVITY RECORDER ---------ORDE 

1. DISTILLATE 

.... 

2. BRINE 

---------

3. CYCLE MAKEUP 

YES
RE 

-1/2'
-i/L&N 

LATER 
LAT-R 

LATER -------------------- --_ 

LATER 

-

------- IAT-4 

1A---

SPEED-O-

MAX H K-2A 

BLACK & VEATCH PIRIUSAHAAN IUMUM LISTRIK NEGARA 
------ ' U TER ATI NAL -


AGENCY OF MINISTRY OF PUB3LIC WORKS AND POWERITRAINLGOVERNMENT PROJECT
OF REPUBLIC OF INDONESIA 6 1011 

.... 
 * • - CNSUING1 
 SEMARANG STEAM POWER PLANT TS.-.&.2RATE(VI~ og OR S3U f0 . $HEET 
KM SAS CITY. Mo. 

v I RECORDERS 

EP-1
 



--

ITiEN 

NO. 

I T E N 

DESCRIPTION 

WIE 

PLATE 

INPUT SIGNALRANGE 

SCALE RANGE 

MANUFACTURERAND 

TYPE 

TRANSMITTER 
AN I rE 

I TGTAG REMARKSR M KSP PUNCNASF 
ASI 

SEMBCREC 

EP-I1 
NET DIS'I LLATF FLOW 
INTEGRATOR 

X100 FOXBORO 
14A X CONTROL FURNISH BRAKE ASSEHLY 

, m ,, m
 

BLACK & VEATCH PEIRUSAHAAN UMUM LISTRIK NEGARAINENTINL IpjcAGENCY OF MINISTRY OF PUBLIC WORKS AND POWERPRJCNTLGOVERNMENT OF REPUBLIC OF INDONESIA 
 61
 
MIIVCUENT 


LI ST 
 1
3MIE No.@y [SIAT REVSIO 00 KANAS ITY.Mo.INDICATORtS E
 



NO. DESCRIP'TION PLATE 

, 

SWITCH 

MANUFACTURERMODEL 

IZ 
TYPE 

MANUFACTURERMODEL 

TYPE 

LIGHTS 

COLOR 

wju 
w m wc c C D a m w* 

VOLTAGE REMARKS PRHSSPEC 

NUMBER 

EI-21 SEAWATER PUMP 1 YES 
GE 
SB- HONEYWELLPT 1 1 1 K-2A 

EP-22 SEAWATER PUMP 2 YES 
GE 
SB-0 

HONEYWELL 
PTW 1 1 1 K-2A 

EP-23 ANNUNCIATOR "ACKNOWLEDGE" YES 
PUSH-
BUTTON - I IIK-2A I __ 

EP-24 ANNUNCIATOR "TEST" YES 
PUSH-
BUTTON K-2A 

EP-25 FLASH EVAPORATOR " YES FURNISH NAMEPLATE ONLY K-2A 

EP-26 BRINE PUMP 1 YES 
GE 
SB-1 

HONEYWELL 

PTW 111 
K-2A 

ILCIATHPRUISAHAAN UMM LISTUPIK NEGARABLACK&VEATCH IPROJECTAGENCY OF MINISTRY OF PUBLIC WORKS AND POWERINTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIASCONSULTING I610O' 
- - 100 (2X50) MWUNT12ONULTINGSEMARANG STEAM POWER PLANTI HE
ENGINEERS UNITS1,2 SlEET

"n RVISION a m[ NO. B IF LSWITHS 
.,TS 

-- KASAS CITY.MO. INSTRUMENT LISTAND IGH 
 I EP-3 A



ITE DESCRIPIONFUNCTION 
 SIGNAL 
 INDICATOR DATA 
 PURCHASE
NO. 
 FUNCTION 
 REMARKS SPEC
INPU T SCALE ENMER 
HI H T E P SIGNAL RANGE
 

EP-31 MAKEUP-BLOWDOWN RATIO X X K-2A 

BiK &VEATCH PERUSAHAAN UUM LISTPRIKNEGARA PROJECT 

INTE~mTOOIIL AGEN4CY OF MINISTRY OF PUBLIC WORKS AND POWERPRJT
ITRAINLGOVERNMENT OF REPUBLIC OF INDONESIA 6 10q,

COSLIGSEMARANG STEAM POWER PLANT 
-- ENGINEERS 10,25)M UNITS I & 2, SHEET 

Teuvllm e ssu to. N -I KANSCITY. MO. INSTRUMENT LIST-A~ , VS 0 OR ,I No "SE PANEL STATIONS 
 EP-4
 



-rEOVERALLSIZE 

.SCRIIPTII PE VSIZE REFEREKE 

*%ASK---.EliA(IN 

R 
IRI 

nm 
mMINS 

Omanmara 

SUBPXEL
 

KMS nnINSTROF AGNC OF PTBLIST METruw 

SI•ANL OR l

us , INTRNTINA WPMM 



mmmhm 
lhLU ii

Valve a 

CRV-OO1 
CRV-003 CU-1
CRiV-004 C-2 
CRV-008 
 CV-3

CRV-013 CV-4

CRV-014 CV-5
 
CRV-101 & CRV-201 
 CV-6
 
CRV-103 & CRV-203 
 CV-7
CRV-104 & CRV-204 


CV-8
CRV-105 & CRV-205 

CV-9CRV-106 & CRV-206 

CV-10
CRV-107 & CRV-207 

CV-11
CRV-108 & CRV-208 

CV-12
CRV-109 & CRV-209 

CV-13
CRV-110 & CRV-210 
CV-14CRV-111 & CRV-211 

CV-15
CRV-112, CRV-113, CRV-212 & CRV-213

CRV-116 & CRV-216 CV-17 
CRV-117 & CRV-217 CV-18 
CRV-118 & CRV-218 CV-19 
CRV-119 & CRV-219 CV-20 
CRV-120 & CRV-220 CV-21 
CRV-122 & CRV-222 CV-22 
CRV-123 & CRV-223 CV-23 
CRV-124 & CRV-224 CV-24 
CRV-125 & CRV-225 CV-25 
CRV-126, CRV-127, CRV-226 CV-26CRV-227

CRV-10 	 CV-27
& CRV-230 

SSV-101 & SSV-201 	 CV-28
 

CV-29
 
SSV-12 & SSV-202 
 CV-30
 

(PLN-
(CONTROL6104AND INSTRUMENT EQUIPMENT K-2.4)-
TC4101773 



VALVE DESCRIPTION
 
AU~XILI~AY TE~,-
Sevce lQNuaber Required--l-AUXILIARY Valve Tag CRVSTEAM TO EVAPORATORS 

SATURATED STEAM Sp Gr - Viscosity . _ Fsv 

VALVE DES1GN Design Low
 

Flow Rate 15,000 #/HRfllt 1250 PSIP0S~re 
Inlet Pressure f-----__
PS_
 

Inlet Temperature 572 PI
 
Outlet Pressure
 
Percent Travel-.
 

Preferred 80 
Predicted
 

,nner Vaive Type SINGLE PORT - EQUAL PERCENTAGE
 
Max-mum ODfferential Pressure 1740 
 Maximum Temperature 

VALVE CONSTRUCTION GLOBE Materials: 
Body Type HARDENED STELLITEBody Pressure Class 
.. Seat RingBody Material HARDENED STE£LLITE 
Body Ends STEELSW Guide Posts HARDENED STELLITEB d 


Bushings
 
Preferred Body Size 
 Stem STANLESS STEEL
 
Guide Location CAGEDPacking GAOIL


YES 
Cooling Fins 


VALVE OPERATOR Accessories:
 
TypePositioner 


YES
 
Signal Range 
 AS REQ'D Limitit 
 NO
 
Valve Action: 
 NO


Flow - OPENS Handjack -NSpring - CLOSES

Signal increase OPENS Stops NO
 

Air Lock NO 

PRESSURE CONTROLLER 
 MPERATURE CONTROLLER 
 VEt CONTROLLER
 
Type PNEUMATIC
 

Ao.,usao Rang 0-200 TypeAousaleRag Adjustab Range
Prefsure- Maximum Adua RangeMaymum . Press.d Temp. Adjusts RngMount.ng 2' PIPE STAND Cage Connec ns 

Signal Range ASREQ'D 
 Mounting 
 eSignalRange
Reset or Rate RESET Capillary Length CingRng


Pipe Connection - Cool ing Fins
 
ResetorRateGauge 


Glasses

Reset or Rate 
 Reset or Rate
 

REMARKS 

BLACK VEATCH OUgM UW IM LAGENCY OF MINISTRY OF PUBLIC WORKS AND PROJECTAaINTERNATIONAL PROJECTGOVERNMENT OF REPuBLIC OF INDONESo O 
is CONSUL TING 1__0_(2m _______________________ IEEENGINEERS CONTROL VALVE I A2 , CSPECIFICATION 
 SHEET
 

http:Mount.ng


VALVE DESCRIPTION 
OVarlverl.m oaire IFD-2 Numer Rquired Tag-

S. ,.cv AUXILIARY STEEMb DESALINATION PEEDWATER HEATRR 
Fiuig
 

Fluto 
 Sp Gr. Viscosity _ _ ssu _ F 
VALVE DESIGN 
 Design 
 Low
 

Fio Rate 10.000 #I/HR

Inlet Pressure 
 135 PSI 
Inlet Temperature - 350
 

Outlet Pressure 12.5 PSI
 
Percont Travel -.
 

Preferred
 

Preocted
 
inner Valve Type SINGLE PORT EQUAL PERCENTAGE - RESTRICTED
 

Max-mum Differential F-ressure 175 
 Maximum Temperature 385 F 

VALVE CONSTRUCTION Materials:
 

Body Type GLOBE Plug HARDENED STAINLESS STEELBoay Pressure Class 300 LB Seat Ring HARDENED STAINLESS STEEL 
Body Material STEEL Guide Posts HARDENED STAINLESS STEEL
Body Enos BW SCH403"' BushingsStem STAINLESS STEELPreferred Body Size CAGED PTAngE SS RING 
Guide Location Packing TF-CHEVRON RING 

NOCooling Fins 

VALVE OPERATOR 
 Accessories:
 
Type DIAPHRAGM 
 Positioner YES
 
Signal Range AS REQ'D 
 Limit, Switch NO 

Valve Action: HandJack NO
 
Fiow g OPENS StopsN
 
Spring CLOSES Air Lock NO
 
Signal Increase
 

PRESSURE CONTROLLER MPERATURE CON'TROLLER VEL CONTROLLER
 
Type PNEUMATIC 
 Typ' 

Adjustable Range 0-30 PSI Adjustab ngetMaximum Pre re 0 Press.and Temp. 
Mounting PIPE STANDa Cage Connec ins 
Signal Range AS REQ'D Mounting PresureaCle 

rRESET Signal Range

Reset or Rate Capillary Length Cooling Fins
 

Pipe Connection 
 Gauge Glasses
 
Reset or Rate 
 Reset or Rate
 

REMARKS
 

BLACK & VEATCH PtUSMAN UMUM L(MUS "AARAAGENCY OF MINISTRY OF PUBLIC WORKS AND POWER PROJECTINTERNATIONAL GOVERNMENT OF REPJUCLI OF INDONESIA 6 IO
EONLLTING 100 (25o)MW 2 IUTh1 SHEETE 

v,, ,, s..c.vgo. 

S CIGNEERS CONTROL VALVE 

SPECIFICATION SHEET ____-2 _ , 



VALVE DESCRIPTION
 
Flow Oibgram 1FD-3 Number Required . Valve Tag C3Vflfl 
Service• EXTRACTION STEAM TO DESALINATIO,
 

Fluid 
 STEAM 
 SIp r - Viscosity. sou _, _ 

VALVE DESIGN Design Low
 
Flow Rate 9600 #/HR
 
Inlet Pressure 17.5 PSI
 
inlet Temperature 430 F
 
Outlet Pressure - 12.5 PSI
 
Pefcont Travel
 

Preferred
 

Preo icteod 
inner Valve Type
 

Maximum Differential Pressure 82 PSI Maximum Temperature .520 F
 

VALVE CONSTRUCTION Materials:
 
Body Type 15 0 LB

Body Pressure Class STEEL Plug HARDENED STAINLESS STEEL 
Body Material Cs STEEL Seat Ring HARDENED STAINLESS STEELGuide Posts HARDENED STAINLESS STEEL
 

Body Ends 
 BW SCHD 40 Bushings
 
Prefer,'eo Body Size CAGED 
 Stem .,, 
Guide Location YES Packing TEE - CHEVRON RING 

Cooling Fins
 

VALVE OPERATOR Accessories:
Type DIAPHRAGM Positioner YES
 
Signal Rdnge AS REQ'D Limit Switch NO
 

Valvc Action: 
 Handjack NO;low OPENS " NOCLOSES Stops ----- NO-
Spring 
 Air Lock 
Signal increase 

PRESSURE CONTROLLER 
 MPERATURE CONTROLLER 
 EVEL CONTROLLER
 
Type PNEUMATIC Type 
 Type 
Adjustable Range 30 PSI
rksr
Maiu djustab ange ______________ Adjusst RangeAjs eg

Maximum Pressure 
 Maximum Press.
Mounitng VALVE nd Temp. Cage Connec ns 

Pressure Class
Signal Range AS REQ'D 


Reset or Rate RESET Capillary Length " Cooling Fins
 

Pipe Connectio 
 Gauge Glasses
 
Reset or Rate 
 Reset or Rate
 

REMARKS
 

4L
 

BLACK &VEATCH MfUSARAM UUL M 1 PROJECT
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERAINTE RNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA 6104'i5MAMl$TM PER KlANT
CONSAL TING 100 (AX5MOMW Ut I.Z1 I SHEETENGINEERS 
 "CONTROL VALVE
LAsA c,. MO. SPECIFICATION SHEET 
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VALVE DESCRIPTIONo 
Flow Oibiram 

arv ice 
1FD-9 
LIGHT 

Number Require
OIL BACK PRESSURE REGULAIOR 

Valve Tag CRVO08 

Flu.o #2 FUEL OIL Sp Gr - 9 Viscosity _ _ u a F 

VALVE DESIGN Design Low 
Flow Rate 256GPM 
Inlet Pressure 225 PSI 
Inlet Temprature 10 PSI 
Outlet Pressure 
Percant Travel 

Preferred 

Predicted SINGLE PORT-QUICK OPENING
 
Inner Valve Type
 
Max-mum Differential Pressure 
 250 Maximum Temperature 120
 

VALVE CONSTRUCTION Mater aIs: 
Boay Type GLOBE600 LB PuSTIES TEplugBoy Presure Class STEEL STAINLESS STEELtRing STAINLESS STEEL & COMPOSITIONBody Material 
 Guide Posts STAINLESS STEEL
Body Ends 
 SCRD 
 Buehings

Preferred Body Size 
 Stem STAINLESS STEEL 
Guioe Location CAGED Packing NONE 
Cooling Fins 
 NO
 

VALVE OPERATOR Accessories: 
Type SFLFCONTATNFD Pos it loner -9 NSignal Range 

Limit Switch -o
 
Valve Action: 
 HandJack NO

Flw 
 OS Stops - NO 
Spring LOSES Air Lock NO 
Signal Increase
 

PRESSURE CONTROLLER 
 MPERATURE CONTROLLER 
 VEL CONTROLLER
 
Type SET1F-CONTAINED Type
 

-- Ad
Adjustable Range 150-375PSI uaaAdjudtab Range RageAdjuata Range
Maximum Pressure 250 PSI Maximum Press. and Temp. 
 - Cage Connec ns 
Signal Range
MountMtng -- -- Mo nt na 
 ur ss.
Sinlnag 
 Range

Reset or Rate -- Capillary Length
Pipe Connect ion nl
R
 

,Co

RstoRaeGauge lin Glasses
Reset or Rate 
 Reset or Rate
 

BACK PRESSURE REGULATOR
REMARKS 


BLACK.&VEATCN AGENCY OF MINISTRY OF PUBLIC WORKS A1D POWER 
BLACK &VEAT EOPRJC 

X 

INTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA 6 10I 
p. .....

CONSULTING 100 (2X50} SOMA NIAS MEAP I3PLANrmMIN amiThl&2ENGINEERS CONTROL VALVE
KIASf Cf.YO. SPECIFICATION SHEET 

L 
CV-4 



Flow ObgraD
DESCRIPTION

IVALVE Number Required .
 Valve Tag 
 I

Serv ice -MAVVEUP TO FLASH EVAOA 

FSERVICE WATER. 
 3 Gr _ Viscos ity ssu 6 
 F
 

VALVE DESIGN 
 Des;gn 
 Low
 
Flow Rate 
 35 GPM 
inlet Pressure 
 15 PSI
 
Inlet Temperature 
 85 F
 
Outlet Pressure 30 PSI
 
Percent Travel
 

Preferred 
 75
 

Preodcted
 

Inner Valve Type 
 SINGLE PORT-EQUAL PERCENTAGE

Maximum ODfferential Pressure 
 75 
 Maximum Temperature 100 F
 

VALVE CONSTRUCTION
8 Materials:
ocy Type -GLOBE 
 Mtras
 
BOy Pe600 LB 
 Plug 
 HARDENED STAINLESS STEEL
 
Body Pressre Class - Ieat Ring HARDENED STAINLESS STEEL

Body Ends SW Guide Posts HARDENED STAINLESS STEEL


B-i/2" Bushings __
 
Pt eferred Body SZeC 
 Stem STAINLESS STEEL
 
Guide Location NO 
 Packing TFE - CHEVRON RING
 
Cooling Fins
 

VALVE OPERATOR Accessories:
 
Type DIAPHRAGM ccssSoi
 

PsitinerSignal Range AS REQ'D YES 
Limit Switch NO 

Valve Action: 
 Limit YES 
FlowSpri;ng OPENS 
 Stops 

Signal Increase OPEN Air Lock NO
 

CLOSES Handjack NO 

URE CONTROLLER 
 TURE CONTROLLER
Ty.P_ LEVEL CONTROLLER
Type 
 Type DISPLACEMENT
 
Adjustab Range 
 Adjustab 
 ange Adjustable Range 0- 4"
MMu Pre u Maximum Press. nd Temp. Cage Connections
 

Signal Range_ 
 Mounting Signal Range
Pressure Class 
 150LBReset Rate Sor REQ'D
Capillary Length Cooling Fins NO 
PipeConnectionGauge 

Glasses NO 
Reset or Rate 
 Reset or Rate NO
 

REMARKS
 

BLACK~ VEATCH PFiltUSAKMN UUM LISTRI NfBA"tINTERNATIONAL AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER PRJC
GOVERNMENT PROJECTOF REPU ICOF INDONESIA 6104TNGSEkANN'X SU f-mVE PIAw11% ,. EN SINS:-LO ENGITYMERS . - 12(= ) W CONTROL VALVE WiATII&2 SHEETC&,E
a(MSA CiTY,MO. SPECIFICATION SHEET 
 CV-5 



VALVE DESCRIPTION
 
rl. 0,gram 
 1FD-13 Number Required 1 " Valve Tag CRV-O14
 

FLASH EVAPORATOR BLOWDOWN
 

3p Gr - Viscosity sau 6 F 

VALVE DESIGN Design 
 Low
 
Fiow Rate 10 GPM
 

inlet Pressure 22 PSI
 
in!@t Temperature 140 F
 

Pressure
Outlet 


Pelcont Travel
 
Preferred
 

Pred icted
 
inner Va;ve Type SINGLE PORT - EQUAL PERCENTAGE
 
Ha.,ium Dfferential Pressure 
 ' 
 Maximum Temperature
 

VALVE CONSTRUCTION GLOBE Materials: 
6oay Type GLbEl 
 HARDENED STAINLESS STEEL
 
Body Pressure Class 
 Seat Ring HARDEE STAINLESS STEEL 
Body Material SClss Guide Posts HARDENED STAINLESS STEELBod y E nsI -B sh i ngs 
Preferred Body Size "CAGED Stem STAINEESS STEEL
 
Gude Locat ,o" Packing TEE -CHEVRON RING
 
Cooling F~n,' NO
 

VALVE OPERATOR Accessories: 

Type Positioner YES
 
Signal Range 
 Limit Switch NO 
Valve Action: Handjack NO
 

F I ow OPENS HanNac NO
 
Spring- CLOSES Air Lock NO
 
Signal ncrease OPENS
 

S S U R E C O N T R O L L E R 

Ew% M--RATURE CO)NTROLLER "E CONTROL LER
 

_
 

" AduTyng 


"Mx,
mu
M, ur MaimmPn mess.P Tnaximu r e Sou .T.p SHgE . 
3 6RangePLTeta
 

S orRae
C~pllr 
 Legh0CoigFn
 e lass
Signal Rang Pros 'sGu 


LeghC
or RateCailr ~~~~~~Reset
I
 

)NERAT ON L L-
K- OFRE PCN6R l EMA
ER GVR MPE AT 
NT CON L VAVETSE O' 

&VEATCN
BLACK AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER r 

INTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESlIA 61I04 
COL'NSL.TING _100 (2m5) MI -sum POIII qW11is!& .m 

[ ;ENGINEERSCONTROL VALE' 
_s,s ,TY,Me.SPECI FI CATION SNEET C



VALVE DESCRIPTION 2FD-2 
 CRV-201 
. AUAILIAT 

Service AUXv Zce STA - I 

Fr.. Oigram FD-2 irod 2 Vav Tag CRV-101 

Fluid 
 EAM Sp Or - Viscosity _ eu a _ _ 

VALVE DESIGN 1e,0 
 Low
 
rlow Rate 10,000 M no 4600 #/HR
 
Inlet Pressure 12-)U kZDU 1
 
Inlet Temperature -72 F 572 P
 
Outlet Pressure - 1() PqT 
 1n PRT 
Percont Travel --

Preferred
 

Predicted
 
Inner Valve Type STN.T.. PORT - EQUAL PERCENTAGE 
Max mum Differential Pressure 
 Maximum Temperature
 

VALVE CONSTRUCTION 
 Materials:
 
Body Type GLOBE Plug HARDENED STELLITE
 
Body Pressure Class 1500 LB Soat Ring HARDENED STELLITE
Bodj Material STEEL Guide Posts HARDENED STELLITE 
Body Ends 
 SW 
 Bushings
 
Preferred Body Size 1 Stem STAINIESS STEEL
 
Guide Location CAGED 
 Packing GRAFOIL
 

Cooling Fins YES
 

VALVE OPERATOR Accessorics:
 
Type DIAPHRAGM Positioner NO
 
Signal Range 
 Limit Switch NO 
Valve Action: 
 Handjack NO
 

Flow OPENS Stops NO
 
Spring CLOSES 
 Air Lock NO
 
Signal Increase 
 OPENS
 

PRESSURE CONTROLLER PERATURE CONTROLLER VEL CONTROLLER 
Type - PNEUMATIC Type 
Adjusaofe Range 0-60 PSI Type_______ 
axu m PRa e 060 P I AdjustabMaximum Pressure 60 PSI Maxiu Pr a.angen Adjusts Range 

Mounting 2" PIPE STAND Maximum Press. and Temp. CageConnecns 
Signal Range AS REQ'D Mounting cialagelas 

Reset or Rate RESET Capil'lary Length Cooling Fins
 

Pipe Connection a s
 
uReset
or Ra
Reset or Rate 
 Rotor Rate 

REMARKS
 

B PERUSANIAA UWN LM1K NE& PROJECTBLACL & VEATCl ;AGENCY Or MINISTRY OF PUBLIC WORKS AND POWER
iMUT R ATIOINAL GOVERNMENT OF REPUBLIC OF INDONESIA 6104 

CONSUL TING 0TEMANN S I II LAN 

ENGGINEERS 100 am - CONTROL VALVE_ 

SA crn,.MO. SPECIFICATION SHEET 
 CV-7
 



.f DESCRIPTION 2FD-3 
 CRV-203 
r1j. Degram 1. 1 
 Number Required . . Valve Tag 0=003 

SXTIAC"TON RACITTP TO nFAFRATOR
 

Flu,. 
 RTFAM 
 Sp Gr - Viscosity _su I F 

VALVE DESIGN 
 Oesign Low
 
rlo Rate 10,000 _#/HR 
Inlet Pressure 25 PSI
 
Inlet Temperature 650 F
 

10 PSIOutlet Pressure 


Percent Travel
 

Prefer red
 

Pr3dicted
 
Inner Valve Type SINGLE PORT - EQUAL PERCENTAGE
 
Haxmum O,fferantial Pressure 115 PSI 
 -- aximum Temperature 675 F 

VALVE CONSTRUCTION GO.tor 
 ials:
 
Body Typ 30 LB Plug HARDENED STAINLESS STEEL 
Body Pressure Class Seat Ring HARDENED STAINLESS STEEL 
Body Material STEEL Guide Posts HARDENED STAINLESS STEEL

Body Ends BW SCH 40 Bushings
 

Preferred Body Size 4 
 Stem . STAINLESS STEEL
 
Guide Location - CAGED Packing GRAFOIL
 

YES
Cooling Fins 


VALVE OPERATOR 
 Accessor ies:
 
Type DIAPHRAGM 
 Positioner YES
 
Signal Range A 
 Limit Switch NO
 
Valve Action: Handjack NO
 

FlIow - OPENS SosNO 

Spring CLOSES 
 Stops
 
Signal Increase OPENS
 

PRESSURE CONTROLLER 
 MPERATURE CONTROLLER 
 EVEL CONTROLLER 
Type PNEUMATIC 
A l0Adjustab Range 
 Adjusta Range

Maximum Pressure 30 PSI Maximum Press. and Temp.C 
Mount ing VALVE Cage Connects 
Signal Range 2..__... MountingQ D. 
 Signal RaneReset or Rate REE Capillary Length . , _ga ag 

Reset or Rate
Reset or Rate i 

REMARKS 

BLACK &VEATCH r=U. uu LI(1: IFJOARAPRJC
AG4ENCY OF MINISTRY OF PUILIC WORKS AND POWtERINTERNIATIONAL I GOVERNMENT OF REPUBLIC OF iNDONESIA 6 I10" 

CONTROL VALVE lENGINEERS 
BLACK A VETHPI&IIIINUII 


K ioTY. o. SPEC SHEET CFIoCATIiON CV-8 



OAL Vi DE Ckl NI 12'FD-4 
a. f [I rl FD- Nu kR. _ TaqO~~f., um~, urereCRV-204 val,,. rR _.S..c ] R E gT DEAERATOR.S I _j ___ 

FI. u FLASHING CONDENSATE Sp Gr ___VScostY su I F 
VALVE DESIGN 
 Oe-,gn 
 Low
 

Flo. R te - ,Ql/HR50 
Irel, Pre,L,ire 411 PSIA 74 PSIA 

0 
"1 et Temperature 8 F-
,,t Ie P'x,:Sure 281 FPSIA 22 PSIA 

Pecent Tr ,vel -

Prefe, ,ed 
 75
 
Pre-C ied


'.e Va; .,. r.p,. SINGLE PORT -E_QUAL PERCENTAGE 
Miq-,nm O',erent,al Pret.c ure 400 PSI Makimum Temperature 4 1 .5F 

VALVE CONSTRUCTION 
 Materials:
 

Body Type GLOBE
Body Pres 5ure Class 600 LB Plug HARDENED STAINLESS STEELBody MEteriaal C ST Seat Ring HARDENED STAINLESS STEELS TEEL Guide Posts HARDENED STAINLESS STEELBody En1- SW 

Bushings
Preferrej Body Size CAGED Stem STAINLESS STEELGjile Location CAGE Pack,ng TFE - CHEVRON RING 

Coou .ng Frn 

VALVE OPERATOR Accessories:
 
Tvpe DIAPHRAGM Acssor YES
 
Signal Rdnge- AS REQ'D 
 Positioner

Limit Switch YES - ONE DPDT 
Valve Act on: YNES

Flow OPENS Handjack
Spring - CLOSES Stops NO 
Signal Increase OPENS Air Lock 

ESSURE CONTROLLER MPERATURE CONTROLLER LEVEL TRANSMITTERTy p Type
Ad) usta Type DISPLACEMENTR -. e Adjustab Range Adjustable Range - 7Mxmum Pre Maximum Press, and Temp. CS 2 

--
W 

Mountng _ x m Cage Connections . . .SMgnal Range 
 M t Pressure Class 30-L 

Sid alR a g MountingReset or Rate Signal Range AS RE O 'DCapillary Length 
 Colg Fns
 
Pipe Connection 


NO 
Reset or Rate Gauge Glasses 

NO
 
Reset or Rate
 

. : REMARKS- FURNISH FISHER (OR EQUAL) LEVEL-TROL EXTERNAL CAGE TRANSMITTERAND VALVE MOUNTED RECEIVER CONTROLLER, PROPORTIONAL PLUS RESET. 

BLACK A VEATC PERU"NAAN UMUM LISTRIX NEiAAGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
PRoECT

INTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA 6104
L %U TINGSEMARANG STEAM POWER PLANTEN~ INR 100 (2m.)MW -UNITS I &2 SHEETENGINEERS Mo.W CONTROL VALVE I 

E SK SO TY . SPECIFICATION SHEET CV-9 
I 

REVISION - 1 
ADDENDUM - 2 



r A V [ . O I F11-44e,,r 10;.ei-aff?- IF-mue CRV-2 0 5i 1 0 21 T lre.2 Valve TalP lE L HEATER ID OR 2DT CRV-105 

;. iaW SoFLASHING COONDENSATE - IacsItY 
_______ aSpS Viscosity Io ______F 

VArj )ES 6 Dias Le
 
5300 

, o "' ,e 432 PSIA 90 PSIAe *e"Te~oo -AtLIre 281 F 
%I~let P~easiire 2-,SI 8 ~APoicont Travel -. 

Prefe-red 
 7
 

Pr eo,¢te4 

niner Vaive Type -- SINGLE PORT - EQATL PE1CV=AGE 
15kmwm Ditferental Pressure 
 Maximum Temperature
 

VALVE CONeSTRUCT ION Maeter ials:Boay Type GLOBE Plug HARDENED STAINLESS STEEL
 
Body Pressure Class 600 LB Seat Ring HARDENED STAINLESS STEEL

Boay Material 5% Guide Posts -HARDENED STAINLESS STEEL
PreferreoBody Sze 1-1/2" 
 Bushings
 

,o toction ' -Stem STAINLESS STEEL 
oode Lcati n Packing TEE - CHEVRON RING

~r,$NOCool nq 

VALVE OPERATOR Accessor ies:STgnyp ge An 'D Positioner YES 
Signal Range ASRQ'D Limit Switch YES ONE PDT 
Valve Action:

low - OPENS HadJack NO
 
Spring CLOSES 
 Stops NO 
Signal Increase OPENS Air Lock
 

ESSTRE CONTROLLER 
 PERATURE CONTROLLER 
 LEVEL CONTROLLER
Ty Tpe ype DISPLACEMT
Range....Rnge Tdjust-Adjustab 
 Ie-, 'p14"
Adjustable Range
MaximumPr. ure Maximum Press. nd Temp. Cage Connect ions 2Mt.Ig 

Iount~
Pressure Class 
 TB
Signal Range 0-LO 


mounting 
 Sgnal Range 
 AS ' T4DReset or Rate 
 Capillary Length 
 Cooling Fins 
 Y_.S
 
Pipe Connection Gauge Glasses NO)
Reset or Rate 
 Reset or .Rate ESPT 

REMARKS
 

BLACKklAlVEATCU mm UII IIILUWMWI:IWOlMM Wl P00'JECT' 

INTIANATIOUO 
ODMSULTING ______________001M 
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________ 
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VALVE DESCRIPTION 
 2FD-4 

CRV-206
 

Fl.. Oi~gram 1FD-4 
 Number Required 
 2 Valve Tag CRV-106
Service 
 HP HEATER 1D & 2D TO LP HEATER 1, & 2B
 

Fluid-
 FLASHING CONDENSATE 
 3p Gr_ Viscosity _ ssu 'I F
 

VALVE DESIGN 10,000 Depjn Low
 
Flow Rate - _ #i 57,000 #/HR
inlet Pressure -_ 46.0 PSIA 
 185.0 PSIA
 
Inlet Temperature 246 F 
 330 F
 
Outlet Pressure 10 PSIA 
 45 PSIA
 
Percent Travel 


Preferred
 

Predicted 60 
 35
Inner Valve Type SINGLE PORT - EQUAL PERCENTAGE RESTRICTED 
Maximum Differential Pressure 
 185 PSI Maximum Temperature 350 F 

VALVE CONSTRUCTION 
 Materials: 
Body Type 
 Plug 
 HARDENED STAINLESS STEEL
Body Pressure Class 
 600 LB 
 Seat Ring 
 HARDENED STAINLESS STEEL
Body Material 
 5% CHROME 
 Guide Posts 
 HARDENED STAINLESS STEEL
Body Ends 
 SW 


Bushings
 
Preferred Body Size 2Stem STAINLESS STEEL
 
Guide Location CAGED-NO SePacking TILSTFE - CHEVRONTE RING

N
Cooling Fins 


VALVE OPERATOR Accessories:

Type 
 DIAPHRAGM Positioner 
Signal Range AS REQ'D 

YES 
Limit Switch YES -
ONE DPDT
 

Valve Action: Nandjack YES
 
FIow --
 OPENS dc 
Spring CLOSES Stops NO
 
Signal Increase OPENS Air Lock NO
 

ESSURE CONTROLLER PERATURE CONTROLLER 
 LEVEL TRANSMITTER 
Ty P 
 Type 
 Type DISPLACEMENT
 
Adjusta Range Adjustabi
Maximum Pre ange Adjustable Range 2 1,
Ure 
 Mqxlmum Press. 
 nd Temp. - C CS
 
Mount3ng 


Connections LBCage

ignal Range .Mounting
RRast o Length ,, _Sgnal Range NO RE 'eCapillary 


Pressure Class 
 S REQ'D 
Cooling Fins NO 

or ' I.e
- Pipe Connection
ResetC 


Gauge Glasses NO 
Reset or Rate 
 Reset or Rate
 

REMARKS-FURNISH FISHER (OR EQUAL) LEVEL-TROL EXTERNAL CAGE TRANSMITTER

AND VALVE MOUNTED RECEIVER CONTROLLER, PROPORTIONAL PLUS RESET.
TAM TAMITTER ILT-2 
(CRV-106) AND 2LT-2 (CRV-206).
 

BLACK a VWATCH Pffru --- N LM LIIKN~aAGENCY OF MINISTRY OF PUBLIC WORKS AND POR PROJECTINTERNATIONAL VVIGOVERNMENT OF REPUBLIC OF INDONESIA 6104
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VLVE DESClliPTIlo 2FD-
F O~uram-wSave ice llb BAm~r Required 2 VAVi o Tat CRY-20 7(D---- 1fY=l7_ 

UPI'E3 D&211 11) DIRAT0D 1C & 2C 

SP Gr . Viscotity $am F 
VALVE ESIGN Oeiga Low 

1 L 200rio, Rate - 57 .- n 
-et Pressure 
- I PSA 30 PSAlnet Temperature 
 2Q I

Outlet Pres.re -88 PSLA 25.0 PSTA 
Pe toni Travel -

Preferred 7 5 

Prei ct a 
Inner Valve Type SIM PORT - C A 

Max-mum Dfferent,al Pressure -
 Marimum Temperature
 

VALVE CONSTRUCTION 
 Meterials:
 
Boa Type GLOBE - Plug HARDENED STAINLESS STEEL 

lass " Seat Ring HADENED STAINLESS STEEL
Body

Body Ends KI 
Guide Posts HARDENED STAI LESS STEEL(1I-FM ) Bushings

Preferred Body Sze f12 Stem STAINLESS STEEL
 
Guide Location CAGRD Packing TFE 
- CHEVRON -RING 
Cooling Fins
 

VALVE OPERATOR 
 Accessories:

Type DIAP GMPositioner
 
Signal Range As R'D Limit Switch NO
 
Valve Action: 
 YES 

Plow _OPENS Handjack NO 
Spring C.OSES Stops NO

Air Lock NO 
Signal Increase OPENS 

ESSURE CONTROLLER 
 PERATURE CONTROLLER 
 LEVEL CONTROLLER
Typ 
 Type - Tye DISPLACEMENT 
Adjusts Range Adjustab snge
Mium P. ye AusalRng_"Maximum Press. n Temp. - . Cage Connections-00LrePressure Class 

Mountningange 
AS REQ'D
 

Reset or Rate-
 Capillary Length Fns
Cooin NO
 
. Pi~~e
Connection 
 Gauge Glasses--]:.,jrF 

Reset Or Rate_ Reset or Rate 

REARKS SCH40 80INLET SCH OUTLET 

BLACFK I VEATCII ItILIEN8 
IUT.EkATIOMAL r oms o 6iOoIPOL 

m OSU L TING S Ud ,~ sum'tia J_2,lIEETF E NERS CONITROL VALVE
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,ALVE DESCRIPTION 2FD-4 
 CRV-208
 
Flw Diagram 1FD-4 
 _Number 
 Ruquired 
 Valve Tag CRV-1O8
 
Sorv-ce LP 
 HEATER lB 6 2B TO CONDENSER 1 & 2
 

rt=,d FLASHING CONDENSATE Sp Gr ViscosIty _su o F 

VALVE DESIGN Design 
 Low
 
Flo* kate ----- U,00 #/HR 13.600 #/HR 
Inlet Pre:,sure 31.0 PSIA 
 5.5 PSIA 
Inlet Trmpetature 196 F 138 F
 
otie, P'05're - 11.0 PSIA 
 3.0 PSIA
 
Pve 
.ort 
Travel -

Preferred 
 75
 

Preod iC ted 
inner Val~e Type 
 SINGLE PORT - EQUAL PERCENTAGE
 
Maxmum Dfferential Pressure 43 PSIA Maximum Temperature 
 225 F 

VALVE CONSTRUCTION aterials:
 

CI,5res~ueBody _________________ HADNDSAILS TEBody Type GLOBE Plug HARDENED STAINLESS STEEL
Body Pressure Cas LB Seat Ring HARDENED STAINLESS STEEL 

Body Materal 5Z,CHROME Guide PostlJARDENED STAINLESS STEEL 
Body Enos 
 Busing
 
Preferred Body SIz'.. CAGE Stem - STAINLESS STEEL 
Guide Locaton CAGED Packing TFE - CHEVRON RING
 

., 
 NOCooling F,n 

VALVE OPERATOP Accessories:
 
___pe _ DIAPHRAGM 
 Positioner YESSigna! Rdnqe AS REQ'D
SinlRdq. YES - ONE DPDTLimit Sw itchy-

Valve Action: 
 YESo OPENS Handjack NO
 
FI CLOSES Stops
 
Sprinq OPENS Air Lock NO 
Signal Increaise O N-_____________ ____________ 

RESSURE CONTROLLER PERATURE CONTROLLER 
 LEVE 'TRANSMITTER 
pe Type __Type
Typ e -.---- n.-- DISPLACEMENTTyp 72" 

Adjustab Range Adjustabla ange Adjustable Range 2"1
 
Maxmum Prii, ure Maximum Press, nd Temp. Cage Connections 2 LB
Mount mg -..------
JPressure 


Class 300 LB 
Signal Range 
 Mounting 
 Signal Range AS REQ'D 
Reset or Rate , Capillary Length 
 NO' '" - Coo'ing Fins
 

Pipe Connection Gauge Glasses 1O
 
Reset or Rate Reset or Rate
 

REMARKS -FURNISH FISHER (OR EQUAL) LEVEL-TROL EXTERNAL CAGE TRANSMITTER 
AND VALVE MOUNTED RECEIVER CONTROLLER, PROPORTIONAL PLUS RESET,
TAG TRANSMITTER 1LT-3 (CRV-108) AND 2LT-3 (CRV-208). 
PROVTDE DOUBLE SEAL PACKING FOR PRESSURE AND VACUUM. 

BLACK & VEATCH PEUSMAAN UMUM LISTRIK NEQAIAAGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
PROJECT 

INTERJATIOIWAL GOVERNMENT OF REPUBLIC OF INDONESIA 6104 . .ONSULTING 
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VALVE DESCRIPTION 
Flow Oiagram 
irv,ce 

2FD-4 
1FD-4 
LP HEATERS 1B&2B 

Number Required 
TO LP HEATERS A 

2 
& 2 A 

Valve Tag 
CRV-209 
CRV-1O9 

Flui FLASHING CONDENSATE SP Gr -- Viscosity _ "su 0 F 

VALVE DESIGN Oesign Low 
Flo. Rate 
Inlet Pressure 
Inlet Temperature 

25,000 #/HR 
33.0 PSIA 
196 F 

13,600 
6.50 PSIA 
138 F 

Outlet Pressure 11 PSIA 3.0 PSIA 
Percent Travel 

Preferred 

Pre ctea 
inner Vaive Type SINGLE PORT -EQUAL P-ERCENTAGE 
max ,mwm Di fferentiael Pressure 


VALVE CONSTRUCTION 
Body Type -_600_ 

Body Pressure Class 

Booy Mater %i 

Body Enos 


Preferre Body Size
Guide Location 


Cooling Fins 


VALVE OPERATOR 
Type 

Signal Rarige -
Vale Action: 

Flo 

Spring 

Signal !ncrease 


ESSURE CONTROLLER 

TYp& 
17 

Adjustabe Range 


Maximum Pres,4ure 
Mounting .. .Cage
SMgnal Rang 


s 

Reset or Rate 


GLOBE 

5% CHROME 

SW 


1-1/2"
CAGED 

NO
 

DIAPHRAGM 
AS REO D 

OPELNS 

CLOSES 


OPENS 

T~ Type 

Adjustab Range 

Max ium Press, and Temp. -Cag 

oa 


C'pillary Length 


Pipe Connection
Resct 
or Rate 


or Rate 


Maxintumt Temperature
 

Materials: 
Plug 

Seat Ring 
- Guide Posts 

Bushings
 

Stem 

Packing 


Accessories: 

Positioner 

Limit Switch 


Handjack • 
Stops 


Air Lock 


MPERATURE CONTROLLER 


HARDENED STAINLESS STEEL
 

HAD)ENED STATNLEsS ,TFp.
 
HARDENED STAINLESS STR'ET
 

STAINLESS STEEL
 
TFE - CHEVRON RING 

YES 
NO 

ES 
NO 
NO 

LEVEL CONTROLLER
 . DISPLACET] MNT 

Adjustable Range 1411
 
Co o s
Connect ions


Pressure Class
 

Signal Range AR Rnge 

Cooling Fins
 

Gauge Glasses go--GueGassN
 
Reset or Rate R -

REMARKS PpftVT1l1' 1lOTRIE SEAT PACKTNT 01OPRRmI! AND VACITTIM 

BLACk & VEATCH ' LI (EAGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
PROJEC
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VALVE DESCRIPTAO., a2FD-4 . " CRV-210
 
Flow Diagram 1FD-4 Number Ruquired 02 * Valve Txg C.V-110
 
Service LP HEATER 1A & 2A TO rQNnFN91R 1 L 2
 

Fluid- FLASHING CONDENSATE Sp Gr __ Viscosity 8 su 	 F 

VALVE DESIGN 	 Oesign Low
 

t
Flow Rate 49,200 #/HR 	 1 _Ln .&H 

Inlet Pressure 11 PSIA 2-79 PSTA
 

Inlet Temperature 196 F 1R F
 

Outlet Pressure 5.0 PSIA __5__-A
 

Percent Travel -.
 

Preferred 75
 

Predicted
 

Inner Valve Type
 

Maximum Differential Pressure - 15 PSI Maximum Temperature 919 I;' 

VALVE CONSTRUCTION 	 Materials:
Body Type GLOBE150 LB 	 P111 ,,,HARDEN, $JTAINLESS STFFT.Pl -_ HARDENED ____________ 

Body Pressure Class 150 Seat Ri,g __ _A Di E TAINESS STFFI.
Body Material 5% CHROME Guide Posts IIAflD fl.TAINLEgS STFFT. 

Body Ends -	 - BW (SEE REMARKS) Bushings 

Stem STAINLESS STEELPreferred Body Size 

Packing TFE - CHEVRON RINGGuide Location CAGED 

Cooling Fins NO-


VALVE OPERATOR Accessories:
 

Type DIAPHRAGM Positioner YES
 

Signal Rangoe AS REQ'D Limit Switch YES - ONE DPDT
 

Handjack YESValve Action: 
Flow 	 OPENS Stops - NO 

Spring 	 CLOSES Air Lock NO
 
OPENS
Increase
Signal 


'RESSURE CONTROLLER "TEMPERATURE CONTROLLER LEVEL TRANSMITTER 
Typ'pe" "- - Type DISPLACEMENT 

0-72"
Adjustaik.e Range Adjustab...Range Adjustable Range - 2" SW
 
Maiu , SW
r 	 2"Maximum Pre u 	 Maximum Pres.,,,and Temp. Cage Connections 150 LB 

Mounting Pressure Class 
Signal Range - Mounting .. Signal Range AS REQ'D 

Reset or Rate 	 Capillary Length -'Cooling Fins NO
 

Pipe Connection 	 - Gauge Glasses NO 

Reset or Rate 	 '", Reset or Rate
 

REMARKS FUR.NRNIS1.f1SfER_(R EQIUAl) LEVE-I_TR.L XE.HAL AGE TRANSM I-TTER 
-ANDU VAL . NIEI T RZr CVIICONO RT 4ROP-ORZTNA1_PUS RE S ...TAC_.TJ iNS M-rT -R - T.4 -(r-- 1 A D 2 T 4AGRV 210) 

-SCIL-4(LI1L.ET
FO RC.T OHITT.F-
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VALVE DESCRIPTION 2FD-4r_____________r_______L__--_ 
Fl 3 , Diagram 1FD-4 	 CRV-2 11 

Number Required 2 Valve Tag  =Service 
 LP 	HEATER 1A & 2A TO CONDENSER I & 2
 
Flu.. FLA I 


Sp Gr _ Viscosity 
 _ Su I F 

VALVE DESIGN 	 Design 
 Low

Fe, Rate .....
20 #/HR

Inlet Pressure 
 7.0 PSIA -2.1PSIAInlet Temperature 127 F 
 119 F
Outlet Pressure 4...P IA 
 12 P
 
Pe 	cent Travel --


Preferred
 

Predicted
 
inner Valve Type 
 SINGLE PORT - EQUA PERCENTAGE 
Maximum Differential 
Pressure 
 15 
 Maximum Temperature 
 212 F 

VALVE8OayCONSTRUCTIONType 
-- GLOBE 
 Materials: 
Body150 
 LB 
 Plug

Brody Pressure Class	 

HARDENED STAINLESS STEEL
 
Body Material 5 CHROME


I'': .	 Seat Ring HARDENED STAINLESS STEEL 
Body Ends 	

Guide Posts HARDENED STAINLESS STEELMA RKS 	 __ ___ ___ BW1( E ...	 Bushings ___ ___ __ ___ __ _ST _E_1 

Preferred Body Size 
 "GED 
Stem __ STAINLESS STEEL
Guiae Location 

Packing
 

Cooling Fins
 

VALVE OPERATOR
 
Type DIAPHRAGM 
 Accessories: 
Signal Rane- ASREQ'D 	 Positioner YES
 

Valve Action: OPEN
 
Flow OPENS Handjack
 

StopsSpring CLOSES 

Signal Increase S NO
OPEN.. 	 Air Lock-


ESSURE CONTROLLER MPERATURE CONTROLLER 
 LEVEL ;ONTROLLER 

Type
Adjut ta Range 	 Type --- DISPLACEMENT
Adjustab Range
Maximum Pre 	 Adjustable Range
*ure 	 -14"-
Maximum Press, and Temp. 
- AdjusCag ne
e 

Mounting Cage onnections
 

Signal Range
 

Reset or Rate 	 Capillary LengthS
 

Pipe Connection 	 Cooling Fins -

Reset or Rate______ Gauge Glasses NO 

Reset or Rate RESET 
REMARKS 	 OP 

sm1 40l TNYTVM.SC OOTT 
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CRV-113
 
CRV-212
 

VALVE DESCRIPTION 2FD-5 

Flow Diagram - 1FD-5 
 Number Required 4 Valve Tag CRV112
Service BOILER PEDWATER REGULATOR CRV-213
 

Fluid 
 CONDENSATE 
 Sp Gr - Viscosity _ IIssu F
 

VALVE DESIGN 
 Design 
 Low
 
FIow Rate 525,000 #/HR 
 110,000 #/HR

Inlet Pressure 1680 PSI 
 2010 PSI
 
Inlet Temperature 329 F 
 230 F 
Outlet Pressure 1620 PSI 
 1280 PSI
 
Percent Travel
 

Preferred 90%
 
Predicted
 

Inner Valve Type 
 SINGLE PORT BALANCED - EQUAL PERCENTAGE
 
Maximum Differential Pressure 
 2225 Maximum Temperature 340 F 

VALVE CONSTRUCTION 
 Materials:

Body Type GLOBE1.500 LBe STELLITE
Plug
 
Body Pressure Class 
 L Sat Ring SLLITE 

BoMatra STEEL SttRnGuide Posts ___________________Body Material STELLITE
 
Body Ends -
 BW SCH 120 
 Bushings

Preferred Body Size II (SEE REMARKS) Stem STAINLESS STEEL
Guide Location CAGED Packing TFE - CHEVRON RINGS

NOCooling Fins 


VALVE OPERATOR 
 Accessories:
 
Type PISTON OR DIAPHRAGM Positioner YES
 
Signal Range 
 AS REQ'D 
 Limit Switch NO
 
Valve Action: Handjack YES
 

Flow OPENS 
 NO
 
Spring CLOSES Stops NOAir Lock NO

Signal Increase
 

'RESSURE CONTROLLER 
 'T1lPERATURE CONTROLLER 
 LEVEL CONTROLLER
 
AdjutA' e 
 Type 
 Type


Range 
 Adjustab Range 
 Adjustai1q Range
 
MMu Pre r aximum Press, and Temp.-
 Cage Connect'osya
 

Pressure Class
 

S g a RSignal Range
Reset or gate 
 Capillary Length 
 Cooling Fins
 
Pipe Connection 
 Grg lse
 
Reset or Rate 
 Reset or Rate
 

REMARKS 
 RECEIVES SIGNAL FROM FEEDWATER CONTROL SYSTEM.
§ VLVEENDS SHALL BE 6 INCH TO HATE WITH 6 INCH sCr 12n PTpvE_ 

BLACK & VEATCH --
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VALVE DESCRIPTION 
 2PD-5 

F1~ft Diagram CRV-2161FD-5 
 Number Required  _Z Valve Tag 
 I I#;Service AIR PREHEAT WATER 

Fluid CONnfl'NSATF sp Gr _ Viscosity sou a F 
VALVE DESIGN 
 Design Low
 

Floi Rate 150,000 #/HR
 
Inlet Pressure 
 135 PSIA
 

r iniet Temperature~~~~-..-....__......Inlet Te'perature 21G F ''",,'!z !'! ' 
Outlet Pressure 110 PSI (DISCHARGE TO HEATER)
Pecent Travel 113 PSI (PUmp SUCTION) 

Pre ferred
 

Prod icted
 
Inner Valve Type SINGLE PORT - LINEAR
 
Maxmimum Dfferential 
Pressure 


Maximum Temperature
 

8oyType-
VALVE CONSTRUCTION 3-WAY M4aterials:
 
Body Type 


Plu STAINLESS STEEL
Body Pressure Class 
Seat Rin7a_-.SS 
 EEL
Body Material ---------
Guide Posts STAINLESS'SEEL 

Body Enos 
 • -  -
 Bushings

Preferred Body Size 
-
 St.m )T"TINLEST-STEELGuide Location CAGE Packing TFE- CHEVRON RING
 
Cooing Fin NO
 

VALVE OPERATOR 

Accessories:


Type .T)P AG Positioner 
Signal Range 

YES 
AS REO'D Limit Switch _ 

Valve Action: 

Handja,k- NO
 

Flow .... 
Stops .---------RSpring 

Air Lock NO 

Signal Increase 


VEL CONTROLLER
Ty~.a MPERATURE CONTROLLER
F ESSURE CONTROLLER Type
Adjustab TpRange 


Adjusta
Maximum Pre'.re Range 
Mountng Maximum Press, and Temp. - C Connectno 

rsCage
Conncts
Sigal ang 

i 


Signal Range
Reset or Rate 
 Capillary,ooignLength l ng
ng n e
Cooling Fins 
Pipe Connection Guge Glasses
 

Reset 
or Rate 

Reset 
or Rate
 

REMARKS RECEIVESCONTROL SIGNAL FROM AIR HEATER COLD END
EIMERATURECONROLYT. T MI WAV AL F RF ORI E.OE 
I T AND TWO OUTLETS,
 

BLACK A- VEATCH PUMRUAkAA M NN MBLAC9 &VEATCH l PRJCAGENCY OF MINISTRY OF PUBLIC WORKS AND POERINTERNATIONIAL GOVERNMENT OF REPUBLIC OF INDONESIA'4 NSuL TING 6104- 5OAR.NG STEM POWR P.MT ..

ENGINEERS CONTROL VALVE
 

SPEC IF;CATION SHEET 
 CV-18 



VALVE DESCRIPTION 2FD-6 
 CRV-217Fl, Oiagram 1FD-6 
 Number Required 2 Valve Tag CIVl1 17
 
Servi ce CONDENSATE TO DEAERATOR
 

Fluid 	 CONDENSATE 3p Or_ Viscosity sa __u F
 

VALVE DESIGN 	 Design 
 Low
 
Flow Rate 434,000 #/HR 95,160 #/HR
 
Inlet Pressure 165 PSIA 
 240 PSIA 
 250 PSIA
Inlet Temperature 117F 
 117 F 	 117 F
Outlet Pressure 159 PSIA 44 PSIA 
 43 PSiA 

Percent Travel 
 90 
Preferred 90
 

Predicted inner Valve Type SINGLE PORT BALANCED - EQUAL PERCENTAGE
 

Max-mum Differential Pressure 257 	 Maximum Temperature 212
 

VALVE CONSTRUCTION 
 Materials:
GLOBE TypePlugHARDENED
Body Type 	 STAINLESS STEELPlug
 

Body Pressure Class 150 
T.1 	 Seat Ring HARDENEDSrTATNT.r5FT.
 
Body Material STEEL Guide Posts HARDENEr STATNT.FqS q'T T. 
Body Ends - BW (SCH 40) Bushings 
Preferred Body Size Stem STAINLESS STEEL
 
Guide Location CAGED 	 Packing TFE - CHEVRON RINC.,q 
Cooling Fins NO
 

VALVE OPERATOR 
 Accessories:
 
Type DIAHR1AGM 
 Positioner Y-R
 
Signal Range AS REQ'D 
 Limit Switch NO
 
Valve Act ion: 
 Handjack NO 

Flo,. OPENS 	 Stops 
 NO
 
Spring CLOSES 
 Air Lock NO

Jignal Increase OPENS
 

ESSURE CONTROLLER MPERATURE CONTROLLER LEVEL CONTROLLER 
Typ 
 Type 
 Type DISPLACrMENT

Adjusta Range Adjustab &nge
Mximp 	 Adjustable Range 14112"S"
MxmmPre ue 	 mu 

MuMaximum 
 Press. nd Temp. Cage Connections
Mounting Pressure Class 150 	LB

Signal Range Mounting N Signal Range AS REO'D
 
Reset or Rate 
 Lang 
 Cooling Fins NO
 

Pipe Connection Gauge Glasses NO
 
Reset or Rate 
 Reset or Rate RESET
 

REMARKS 	 LEVEL CONTROLLER OPERATES ON HOTWELL LEVELPROVIDE CAVITATIONS PROTECTION AS REQUIRED 

BLACK & VEATCH P IuJu uMa NEMAU1"1 i Xi
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
PROJECT 

INIITERFINATIONAL GOVERNMENT OF REPULIC OF INDONESIA 6104
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VALVE DESCRIPTION 2FD-6 CRV-218 
floe O,6gra0 1FD-6 Number Required 2 Valve Tag -. RU-.11R
 
service CONDENSATE RECIRCULATION
 

Fluid CONDENSATE Sp Gr Viscosity _ sou 4 F 

VALVE DESIGN Design Low
 
Flow Rate 300 GPM
 
Inlet Pressure 242.0 PSIA
110 F
 
Inlet Temperature 10
 

Outlet Pressure
 

Per cent Travel -.
 

Preferred
 
Prod icted -

Pr ete SINGLE PORT - LINEAR
Iaemum Olferential 
 Pressure 257 Maximum Temperature 212 F 

VALVE CONSTRUCTION GLOBEEMaterials:
S E L T


Booy Type 600 LB Plug STELLITE 
Body Pressure Class STEEL Seat Ring STELLITE 
Body Material STEEL Guide Posts HARDENED STATNLF..qS qTRVT, 
Body Ends - Bushings 

Preferred Body Size CAGED Stem STAINLESS STEEL
 
Guide Location Packing TFE - CHEVRON RING
NO 
Cooling Fins 

VALVE OPERATOR Accessories:
 
Type DIAPHRAGM Positioner YES
 
Signal Range AS REQ'D Limit Switch NO
 
Valve Action: CLOSES Handjack NOFlow CLSSNO
 

Stops
OPENSSpringAir Lock NO 
Signal Increase
 

ESSURE CONTROLLER MPERATURE CONTROLLER 
 EVEL CONTROLLER 

Maximum Preu~re AdjustabRange Adjus geMaximum PressadTemp. Cage Connec~ -l
 
MountingRange ,P
Signal 


-
 e s r l s
 

Rese o RaSt,
 

REMARKS .. PROVIDE DOjULEOPERATES FROM CONTROL SIGNAL 
I 

FROM CONDENSATESEALS FOR PRA.q5qTmR FLOWMvr'p.SII IIAND VACjstsT RanIgeV
WITH ADEUATE CAVTTATION PROTECTRONL.
MaxmumPrnut,' x aimumWPress.& an Tep 
 ae !onci
 

ignl RanSge Moutin Sign0 Range
 

& VATCH 
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VALVE DESCRIPTION
 

flow Diagram 1FD-6 I CRV-219 
Service DEAERATOR R2CIRCU II TOj O D1, - [" "-, Valve Tag CRV-119luId . FLASHING CONDENSATE CO--EH --

=-.P olr ___V Iices Ity IOU 8 

LoVALVE DESIGN Design 

Flow Rate 
 680 GPM
 
Inlet Pressure 30 PSIA
 
Inlet Temperature 230
 
Outlet Pressure 5PS-A
 
Poe	cont Travel
 

Preferred 
 85-

Predicted
 

Inner Valve Type

Maximum Differential 
Pressure 
 -maximum 


Temperature 
 30 F
 
VALVE CONSTRUCTION 
 ials: HRAMDter T 

Body Pressure Class 150 LB Plug H EST 
Body Material STEEL Seat Ring HARENED STAINLESS STEEL 
Body Ends BW SCH 40 Guide Poets HARDENED STANLES STEEL 
Preferred Body Size 6"-- Bushings

Guide Location CAGED 

Coo__ing Fins 	 Stem STAINLESS STEEL 

Packing T.F CHEVRON RINGS-
Coing 

Fins 

NO"VALVE OPERATOR
 

Type ADIAHRGM
ccessories:
 
Signal Range AS REQ'D 
 Positioner YES 

Limit Switch NO
 
Flow OPENS andjack NO
 
Spring - CLOSES Stops NO
 

Valve Action: 


Air Lock NOSignal Increase OPENS 

ESSURE CONTROLLER 	 MPERATURE CONTROLLER 
 LEVEL CONTROLLER
 

t&
Maximum PrenrRe 

Adjust nT
Range 	 Type DISPLACEMENTAdjustable Range 0-14"
 

Mounting 
 Me 	imum Press d Temp. Cage Connections
 
Signal Range Class 115L
0Pressure

Reset or Rate Reset-or Rate 
 Capillary Length 	 Signal Range AS REQ'D 

Cooig Fins-
 NO
 

Reset or Rate 	 Gauge Glasses N 

Reset or Rate RESET 
REMARKS PROVIDE DOUBLE SEAL PACKING FOR PRESSUR AND
TIGHT SHUTOFF REQUIRED.	 VACUUM. 
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VALVE DESCRIPTION 
CRV-220 

- 6 m r L .2 . To iiebgram 1 FD IUN b V i ag3*rv ice L)ENER Number. "ell I o &eTg c i2 

Fluid MAKEUP WATER Sp Gr. - Viscosity _ ssu e F 

VALVE DESIGN 
 Design LOW
 
Floe Rate 75 GPM
 
Inlet Pressure 70 PSIA
 
Inlet Temperature 100 F
 
Outlet Pressure 3.5 PSIA
 
Petcent Travel --


Preferred 75
 
Preodicted
 

Inner Valve Type - SINGLE PORT - EQUAT PRCP.'AIF,
 
Maximum Differential Pressure 20 PSI 
 Maximum Temperature 140 9 

VALVE CONSTRUCTION Mterials:
 

Body Type GLOBE PlTBody Pressure Class 600 Seat RingLB Plug _.JJRDEE'i.RDENED STAT "JT.F.sRSTATNT.-E.sJ STE.qrn ?T 
Body Material STEEL Guide Posts - S -TANLS TEEL 
Body Ends 
 SW 
 Bushings
 

Preferred Body Size 2"Stem qTATNTrES S g"in,
 
Guide Location CAGED 
 Pecking TEE,T - TRONqRTM.
 
Cooling Fins NO
 

VALVE OPERATOR Accessories:
 
Type DIAPHRAGM Positioner --- S 
Signal Range AS REQ'D Limit Switch N 
Valve Action: Handjack n
 

Flow OPENS stops N
 
Spring CLOSES 
 Air Lock - A 
Signal Increase OPENS
 

ESSURE CONTROLLER 
 MPERATURE CONTROLLER 
 LEVEL CONTROLLER
Typ 
 Type Type - TSPLACEMNT 
Adjusta Range Adjustab Range 
 Adjustable RangeQ. 4. .

Maximum Pre 
 ure Maximum Press. -
Mou n t i n g - " ,- nd Temp. - Cage Connectins%2Mount ing C g e C n c t o SPressure Class
 
Signal Range 
 Mounting D
ang ean BReset or Rate 
 Capillary Length 
 Cooling Fins
 

Pile Connection Gouge Glasses NO 

, se or Rate Reset or Rate RESET 

REMARKS. PROVIDE DOUBLE SEAL FOR PRESSURE & VACUUM SERVICE. 
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VALVE DESCRIPTION 
 2FD-6Flow Diagram 1-6 
CRV-222

ServicCONDNSATE DWIN Number Required 2 Valve TagCRV-122 . 
Fluid CONDENSATE

~~~~SP V 
Or ._ viscosity.--- _ . su I
 

VALVE DESIGN 
 Design Low
 

Flow Rate 
 250 GPM 
Inlet Pressure 
 200 PSI
 
Inlet Temperature 
 11.0 FOutlet 
Pressure 

Percent Travel 5SI
-. 

Preferred 

.
 

Predicted . 

Inner Valve Type
4 x SINGLEPORT-
._ 

'rnumD iffe ren tia l Pre ss5ure
Maximu- Differential Pressure -..- _ .. 6
 
Maximum Temperature 212 F 

VALVE CONSTRUCTION
 

Body Type GLOBE terlals: 
BOdy Pressure Class 150 L Plug HARDENED STAINLESS STEEL

ody Pressreila ----- Ring STAINLESSSTEELBody Material -- Seat HARENEDSTEEL 

Guide Posts -ARDENED STAINLESS STEELBody Ends SW

Preferred Body Size Bushings
2" 
Goi Loin I.A -- STAINLESSSTEEL
Gu ide Locat ion ANGEEDHj StemSte SA-N-ES--T--

Packing _ TEION - CHEVRON RING 
Cooling Fins NO----


VALVE OPERATORType 
 A soAccessories::SignaeS 

Signale ion Positioner 
 YESLimit Switch YES- ONEDPDT 
Valve Action:
 

Flow OPENS flandJack YES
 

Spring CLOSES Stops
 

Signal Increase OPENS Air Lock NO
 
PRESSURE CONTROLLER 


TEMPERATURE CONrROLLER
Typetbe Typ LVLEVEL CORLRSECONTROLLER (SEE REMARMType -ypsAdjustable Range-- DISPLACEMENT MR-

Mounting 
Adjustable Range -Adjust--le-

-PresMaximum
Maximum Pressure 

-- 0-72"Press. and Temp. Adjustable Range 0-2 

Signal Range Cage Connections 2 SWMounting 

Pressure Class 
 150 LB
 

Reset or Rate 
 Capillary Length 
 Signal Range 
- AS REOD

Pipe Connection ------ Cooling Fins - NO 

RRaeers t o ouge Glasses N O 
Reset orateReset or Rate RESET 

REARS URIS
F 
 SH MULTI-TROLTRANSMITTERCONTROLLEREiuiOREQUAL.TA MI TTANR LT 6 CR - 22) n 2LT-6 2 
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VALVE DESCRIPTION 2FD-8 

CRY- 223Fl w Oigram 1FD-8 
 Number bquir. 2 Valve Tag -... _3Service AUXILIARY COOLING WATER MAKEUP 

Fluid CONDENSATE 
 Sp Gr - Viscosity asu * F 

VALVE DESiGN 
 Design Low
 
Flow Rate 15 GPM
 
Inlet Pressure 150 PSI
 
Inlet Temperature 110 F
 
Outlet Pressure 10 PSI
 
Peicent Travel
 

Preferred
 

Preoicted
 

Inner Vaive Type
 
Maximum Offerential Pressure 
 250 PSI Maximum Temperature 120 F 

VALVE CONSTRUCTION Mterial:
 
Boay Type OPlug
 
Body Pressure Class .0___O LB 
 Seat Ring STELLITE
 
Body Material STEEL 
 Guide Posts HARDENED STATLESS ST... 
Body Ends SW Bushings E___ 

Preferred Body Size 
 Stem STAINLESS STEEL
 
Guide Location CAGED 
 Packing TFE - CHEVRON RING

Cooling Fins -
 NO
 

VALVE OPERATOR 
 Accessories:
 
Type -1TAPfA(H 
 X Positioner -

Signal Range AS REOID 
 Limit Switch NO
 
Valve Action: Handjack NO
 

Flow OPENS Stopsc NO
 
Spring CLOSES 
 rLock NO 
Signal Increase OPENS 

ESSURE CONTROLLER 
 MPERATURE CONTROLLER 
 LEVEL CONTROLLER

Typ 
 Type 
 Type- DISPLACEMENT
 
Adjusa Range 
 Adjustab Range Tem Ad u tae RaMe 0-1a$
Naxtu ' Re u Adjustable Range 
Noui.n.--re___reMaximum Press. and Temp. - Cage Connections 2 SW 
Signal Range Mount "9 nAd u. - Ra g.Pressure Class -150 ,LBMounting 
 Signal Range AS REQ'D
 

Capillary Length 
 Cooling Fins NO
 
Pipe Connection 
 Gauge Glasses NO
 
Reset or Rate 
 Reset or Rate
 

REMARKS
X Level controllers shall be differential 
gaptype witha 12 incH-
permissible gap adjustment.
 

X Revised in accordance with Item 44 of Addendum
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VALVE DESCRIPTION 
Flw DOibgram 

2FD-8 
1FD-8 b R iired 2 Valve Tag 

CRV-224 
CRV-224 

SJervice - . TUi(BINE LUBE OIL-W 1f uRd5TR CR-2 

Fluid AUXILIARY COOLING WATER $-- P r V i c o ity asu g F 

VALVE DESIGN 

Flow Rate 
Design 

270 GPM 
Low 

Inlet Pressure 44 FT 

Inlet Temperature 
Outlet Pressure 
Percent Travel-. 

115 F 
40 FT 

Preferred 

Predicted 
Inner Valve Type BUTTERFLY 
Maximum Differential Pressure 

- EQUAL PERCENTAGE 
100 FT Maximum Temperature 130 F 

VALVE CONSTRUCTION BUT------e---

X 

Body Type -, BUTTERFLY 
Byr lLBody Pressurle CIAs ..TEL 

Body Material STEELGSeat 
Body Ends -__X______ _150# 
Preferred Body Size _tmS 

FLG----_ 

aterials:
DiscSeat Ring 

g 
Bushings 

STAINLESS- -

-

-
NESS 

STEEL 

S 

Guide Location 
Cooling Fins -Pci---ERNI 

eTOEPackinSSSEEL 

VALVE OPERATORType -,DIAPHRAGM 

Signal Rdnoe 

Valve Action: 
FlowSpring OPENS 

Accessories:
Acsois

Positioner 

Limit Switch 
Handjack
adakNV 

Stops 

YES 
NO 
YES 
NO 

Signal Increase Air Lock 

ESSURE CONTROLLER 

TyTpe 

Adjustab Ran ge
Maximum Pre . re 
Mount ing 

Signal Range 
Reset or Rate 

REMARKS 

MPERATURE CONTROLLER 
ypep 

Adjustabi ange
Maximum Press. nd Temp. --

Capillary Length 
Pipe Connection 

Reset or 

Reset or Rate 

T-.MAT- PROM mm-nI-g 

VEL CONTROLLER 

ATabang 
Age Co ne 

P rCage Connect 
Pressure Class 
Coolngis 

Cooling Fins 
Gauge Glasses 
Reset or Rate 

T.TTRR OTT. 

Revised in accordance with Item o Adendum .
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VALVE DESCRIPTION 2FD-8 
CRV-225Flow Vagram 1FD-8 2 CRV-125 

Service HYDROGEN TEMFM ] Number Required Valv Tag 

fluid AUXILIARY COOLING WATER Sp Gr - Viscosity ... _su F6i 

VALVE DESIGN 
 Design 
 Low
 
Flo= Rate - 520 GPM
 
Inlet Pressure 44 FT
 
Inlet Temoerature 115 F
 

Outlet Pressure - 40 FT
 
Pacont Travel
 

Preferred
 

Predicted
 
Inner Valve Type BUTTERFLY - EQUAL PERCENTAGE 
Maximum Differential Pressure 
 100 FT Maximum Temperature 130 F 

VALVE CONSTRUCTION Mater els: 

Body Type BUTTERFLY Disc STAINLESS STEEL8oay Pressure ClAss 150 LB Seat Ring -
Body Material STEEL Guide Posts -


X Body Enos .. O150# FLGD Bushings -

Preferred Body Size Stem __ STAINLESS STEEL-
Guide Location NO Packing liE -(EVRON RINGS 
Cooling Fins
 

VALVE OPERATOR Accessories:
 
Type SinlRne DIAPHRAGMAS REQ'D Accssor YESPositioner-N 
Signal Range ASLimit Switch NO
 
Valve Action: 
 Handjack YES
 

Flpring OPENS Stops NO
 
Spig LAir Lock NO
 

Signal Increase CLOSES
 

ESSURE CONTROLLER 
 MPERATURE CONTROLLER 
 EVEL CONTROLLER
Afjusta i, Range 
 Adjustab Range
Maximum Pre&qiure Adgutap Range
 
ig 

Maximum Press.ad Temp. --
ge CageuConnncen.
 

CR 

Reset or Rate . Sig al an e " oun i g 


Psia rae

i nl R n e 
-


' 
 Pipe Connection 

Gauge Glasses
" 
 Reset 
or RateRetorae
 

REMARKS REEVES SIl FROM HYDROGE TMERATURE 

X Revised in accordance wth Item 4b or Agaendum 2.i.i PipeSACITY 0 

AGENCY OF MINISTRY
B- A OF PUBLIC WORKS AND POWER-- -&-- H - IllT1 PR .... A IIU I S... . II P.A..AiIiT£ RI ATIOUIAL GOVERNMENT OF REPUBLIC OF INDONESIAAM 6 II 
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CRV-127 
VALVE DESCRIPTION 2FD-9 CRV-2.26 
Flow ieFgrELO FUEL OIL RETURN Number 4 TagService 11FR-9 Requirad Valve CRV-126CRV-227

fluid 0-6 FUEL OIL sp Gr Vlscoaltp . e 

VALVE DESIGN Design Low
 
_Flod Rate 70 GPM 


Inlet Pressure 
 350 PSI
 
225 F
Inlet Temperature 

35 PSIOutlet Pressure 


Percent Travel --


Preferred 
 75
 

Predicted
 

Inner Valve Type SINGLE PORT - EQUAL PERCENTAGE
 
250 FMaximum Differuntial Pressure 800 PSI Maximum Temperature 

VALVE CONSTRUCTION GLOB2 Materials: STELLITE 
Bo y Type -Plug
Body Pressure Class Seat Ring
 
Body Paterial STEEL Guide Posts HADENED STAINLESS
 

Body Ends SW Bushings
 

Stem STAINLESS STEELPreferred Body Size 

Guide Location CAGE Packing TFE - CHEVRON RING
 

NOCooling Fins 


VALVE OPERATOR Accessories: 
Type DIAPHRAGM Positioner YES 

Limit Switch NOSignal Range AS REQ'D 

owOPENS HandJack NO
Valve Action: HnjcimO
 

Fow Stops NO
CLOSES 
Spring Air Lock
 
Signal Increase
 

ESSURE CONTROLLER MPERATURE CONTROLLER EVEL CONTROLLER 

Typ Type 

Adjusta Range Adjustab Range AdjuSta Range 
Maximum r e ure - Maximum Press, and Temp. Cage Connec Cns 

3 
Pipein
Connectio lass
 

C'a 
u 

o .Reset or R att Re..set Ra
 

Ree oTE ARATI OEmCailfrT Lnth ., Cooling Fins 

INTERNATIONr10Cooling1 u F I _______n31& 

ENGINERSCONS UTIN G MJUUMM, IS EVUJ VGA@LVE4 ITl. eCONTROL ~ l 
CONTROL 
 S PECFIC TIONHE TI 
 SYE,
 

0 

http:CRV-2.26
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13 
3evcen2ATJQ Nbr Required.-- Valve TagSo v~e RA NS RCEIVER TO CONDENSERCR 


Fluid 
 ON-AVVd-ATE 
 - SP G" - VI $ogi ty.._._ seue
 
VALVE DESIGN Design LowF
 

Flow Rate - 40 GPM 
Inlet Pressure 
 - ATMOSPHER-


Inlet Temperature 120 F	 -

Outlet Pressure 
 10 PSIA

Peg cant Travel 
-


Preferred 

Predicted
 

Inner Valve Type SINGLE PORT -EQUAL PERCENTAGE
 
Maximum Differential 
Pressure 
 2P 
 Maximum Tomperature 
 160 

VALVE CONSTRUCTION
 

Body Type - GLOBE Materials:
 
Body Pressure Class 600 LB Plug HARDENED STAINLESS STEEL 
Body Material STEEL Seat Ring HARDENED STANLE -T
Body Ends Guide Posts HARDENED STAINLESS STEELPreferreo Body S ze 1/2 Bushings
 

oeaoBatody Size 1/StemGuide Location CAGED 	 _ STAINLESS STEELPacki,,g TFE- CHEVRONRINGS 
Cooling Fins NO
 

VALVE OPERATOR
 
Type - PNEUMATIC Accessor iet :
 
Signal Range AS REQ'D Positioner NO
 

Limit Switch NO

Valve Action:
l1,)w OPENS 	 Handjack NO
 

Stops - NO
Spring CLOSES 

Signal Increase OPEN-S Air Lock NO
 

VESSURE CONTROLLER 
 MPERATURE CONTROLLER

Type 	 LEVEL CONTROLLER 

RType- DISPLACEMNT
 
Maxu, Pre uRne Type14"


djust 
 ge Adjustable Range -- 1 
Mo ntn Max imum Pr se-ep.Maximum P -	 - SPress, and Temp. 
 Cage Connections 
 21 

Signal Range 
 Mounting

Reset or Rate 	 Pressure Class 150Mutn _Signal 	 LBRange - AS REO'D 

Capillary Length 

ig n-
 NO
Pipe Connection 

uCooling
Fins 
 NO
 

Reset or Rate 

--	

,.- Gauge Glasses NO or at 
 Reset or Rate NO 
REMARKS PROVIDE OUBLE SEAL FOR PESSiRE AND VACUUM
 

BLACK & VEATCH GEYf MNS 	 I OUU C AM OROJECT 
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VALVE DESCRIPTION 2FD-9 SSV-201Flo* Diagram 1FD-9 
 Number Reouired 2 Vlve Tag SSV-.01
PILOT OIL SAFETY SH1TOFF VALE -Service 


Fluo- #2 FUEL OIL 3p Gr .9- Viscosity _F_su 

VALVE DESIGN 
 Design Low
 
Flow Rate 3.0 GPM
 
Inlet Pre~sure - 210 PSI
 
Inlet Temperature 85 F
 

Outlet Pressure 209 P§1
 
Percent Travel 
 - -

Preferred
 

Preo icted
 
Inner Valve Type 
 SINGLE PORT - QUICK OPENING 
Maximum Differential Pressure 
 Maximum Temperature
 

VALVE CONSTRUCTION GLOBE Materials: HARDENED STAINLESS STEEL 
Body Type Plug -
Body Pressure Class Seat Ring HARDENED STAINLESS STEEL
Body Material STEEL Guide Posts STEEL
Body Ends SW Bushings
 
Preferred Body Size Stem STAINLESS STEEL 
Guide Location CAGED Packing TFE CHEVRON- RING 
Cooling Fins NO 

VALVE OPERATOR 
 Accessories:
 
Type DIAPHRAGM 
 Positioner NO 
Signal Range 
 Limit Switch YES
 
Valve Action: Handjack - NO
 

Flow _OPENS Stops NO

Spring CLOSES Air Lock NO
 
Signal Increase
 

ESSURE CONTROLLER 
 RTbF CONTROLLER 
 VEL CONTROLLER
 
TYP Type

Adjusta Range - ype

Adjustab Rarge 
 Adjusta Range

Maximum Pre ure 
 Maximum Press. nd Temp. - Cage Cornrc
Mount ing ns
 

Pressure Clas -

Reset or Rote 
 Capillary Length 
 Cooling Fins
 
Pipe Connection 
 - Cooling Fi,
Gauge Glasses ,
 
Reset or Rate 
 Reset or Rate
 

REMARKS EF'ERENCF SHEET2F-8 PROVIDE W( S O VAYESWITH 
250 VOLT C COILS MOUNTED AND Pa:PED PER SHEET 2F-8 

BLACK &VEATCH -LIMUsA i , rh XEAAIGTERNATIOWAL T AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 
ROECT 

GOVERNMENT OF REPiJLC OF INDONESIAI.. nunm su Pon~le pLAimr 6 IO 
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VALVE DESCRIPTION 2FD-9 SSV-202Fliw Diagram 1FD-9 Number Required 2 4alve Tag SSV-102

3oevce FUEL OIL SAFETY SHUTOFF VALVE
 

fluid #6 FUEL OIL SP Gr -	 Viscosity ....... esu 0 F
 

VALVE DESIGN 
 Design Low
 
Flow late 70 GPM
 
Inlet Pressure 350 PSI
 

Inlet Temperature 225 F
 
Outlet Pressure 345 PSI
 
Percent Travel
 

Preferred
 

Predicted
 
inner Valve Type SINGLE PORT - QUICK OPENING 
Maximum Differential Pressure 1000 PSI Maximum Temperature 300 F 

VALVE CONSTRUCTION G Eter lals:
 
Body Type 6LPlug 
 Seau g STAINLESSSTAI~~Es 	STEELSTEEL STELLITEDSTELLITED 
Body Pressure Class 600 B 	 Seat RingtsS.STEELSTEEL
 
Body Material STEEL 	 Guide Posts sTAINMS STEEL 
Body Ends SW 	 Bushings
Preferred Body Size TOP CYLINDER Stem1-1/2"StmD - STAINLESS STEELPcig TYE GERNRN
 
Guide Location Packing WX MERON KING
 
Cooling Fins
 

VALVE OPERATOR Accessories:
 
Type DIAPHRAGM PosItloner NO
 
Signal Range AS REQ'D 
 Limit Switch YES
 
Valve Action: HandJack NO
 

Flin OPENS 	 StopNO 
Spring CLOSES 	 Air Lock NO 
Signal Increase
 

ESSURE CONTROLLER 
 PERATURE CONTROLLER 
 VEL CONTROLLER
Typ P Type TpTy Ty

Adjustas Range 
 Adjustab 	 ange 
 Adjusta Range

Maximum Pre'ure 
 Maximum Press. nd Temp. 
 o e . 
Mount ing ._. P rine s su reR aecls s Y _ 
Signal Range ounting S a n
 
Reset or Rate Capillary Length Cool
 

Pipe Connection 
 Gauge Glasses 
\ Reset or Rate Reset or Rate
 

RE4ARKS 	 REFERENCE SHEET 2F-8 PROVIDE TWO SOLENOID VALVES WITH250 VOLT DC COILS MOUNTED AND PIPED PER SHEET 2F-8 

FLACC IVEATCH PEUSANAAN UNUM LWRhINI&A1 	 PROJECT 
! A!!T AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER
 

INENtIo NALtAGSEMPM
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DRAI~M
 

Title Ora I ngj zb 

Control Panel I K1001
Control Panel 2 
 11002
Subpanel 1CP-207 Turbine Protection K1003
 
Subpanel 2CP-207 Turbine Protection 
 X1003

Emergency Trip Switches 
 K1005'

Emergency Trip Switches 
 K1006
Synchronizing Panel 
 X1007Flash Evaporator Panel 1 K1008
 

(PLN - 6104 )
(CONTROL AND INSTRUMENT EQUIPMENT - K-2A) TC5-1 
101773
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PERMISSI TO OPEN 

"URaISTOP VALVE OPEN 

LPTR IALEVEL NOT HIG 

PHTR IAEXTRACTION 

VALVESHUTOFF 

CLOSE~~oPEN 

ISSIONPERM~ ( T CLOSE 

EXTR.IAO VLV- OPEN 

LP H TR IA E XTRA C TIO N 

LVE
DRAINSIDE

TURBINE 

OPEN 
,o 


9 

PEi E 

T
URB-STOP VALVEOPEN 

LP HTR 1BLEVEL NOT HIGH 

LP HTR IBEXTRA 

VALVESHUTOFF 

VALVE
SHUTOFF 

CLOSE~oPEN 

ERMISSION QT O CLOS 

VLV. OPENEXEXTR. 850S. 

IBEX TRA CT ION 

L P HTR 

VALVE 
SIDE DRAIN 

A
TURINE 

Q')PEN

CLOSE 

;O 

F 

TURB I SOPVASTOP VAL VE PENTOP VALVEOPEN EXTRACTIONVALVEOPENHP HTRIE oTUR.ISTOPEROMISSIO ( ToOPE DIP EXTRACTION7R 
0EAERATOR IC LEVEL H-'-.S"lOH TOOEE'SS09OFE

IC EXTRACTION 
HP HTRIE LEVEL NOT kIGHCTION DEA CRATO IT NOT HIGH HP HTR ID LEVEl NOT HIGH E 

VAELV
HUTOFH
VALVEOSHUTOFF 

CLOSE @OPEN 
CLOSE@OPEN 

,jCLOSE@OPEN 

TH 

E PERM ISSIO N TO CLOSE PER M ISSION TO CLOSE P RMISSION TO C OS 

HTR ID E XTRAC TIO N 

HP 

EX TRA CT ION NRA 

DEAERA TOR 
R 

IC 
COVV OEE T.I5 LV PNET.ESVL CLOSEC)OPEN 

E 
.P 

DRAIN VALVEIE 
SIDE

TURBINE OPEN 
VALVE 

SIDE DRAIN CLOSE 
TURBINE CLOSEQOPEN 

CG TO CLOSEE) 
PENPERMISSION 

TONOCLOSE . VLV0O TU 
EXTDIOS 

PERMISSI THAN
R31LDD 

S.Q VLVOPEN GREATER EN0tTU
EXTR.IC CLOSE@ 

GREATER

THANPE

TLNIBETTDCLOSE 
 HAI-VE
 

EXTRACTION
HTR PID 

H DRAINSIDE 

ICEXTRACTION 
 HEATER 


VALVE
_______DDAI___DEAERATOR DRAIN 
HEATERTUBIN SIE ALV T DRAN VLVE TUI N SIDE l 

SIDE 
DRJN TURINESIDVEID EA DI %L VE H 

CTO Il 

I 

KI003 

m== . 
S, UL ,,.-=, 



OC r,-, -@@ " 
PERMISSION TO OPEN PERMISSION TO OPEN PERMISSION: TO OPEN PERMISSION TO OPEN PERMISSIONOTO OPENTURI%2STOP VALVE OPEN TURaZSTOP X^LVE OPENLP HTR2ALEVEL TUROL2STOP VALVEOPENNOTHIGH LP HTRZBLEVEL NOTHIGH TURS 2 STOPVALVEOPENDEAERATORZC LEVEL NOTHIGH TURa2"STOP WkLVEOPENHIPHTRADLEVEL NOT HIGH HP HTRZELEVEL NOT N" 

LP HTR2AEXTRACTION LP HTR2BEXTRACTION
SHUTOFF DEAERATOR 2C EXTRACTIONVALVE SHUTOFF VALVE HIP HTR2D EXTRACTION HIPHTR2EEXTRACTIONSHUTOFF VALVE SHUTOFF VALVE SHUTOFF VALVE 

CLOSE(QOPEN CLOSE QOPEN CLOSEQ~OPEN CLOSE QOPEN CLOSE QOPEN 

PERMISSION TO CLOSE PERMISSION QTO CLOSE PERM ISSIONOTO CLOSE PERMISSIONQ
EXTR..AS.O. VLV. OPEN TO CLOSE PERMISSON TOa n~EXTR.2Bsa VLv. OPEN EXTR.2CS.O VLVTUR&2LOAD GREATER THAN OPEN EXTR.2DSTURaZLOGREATER VLV OPEN EXTR.2ESAVLVTHAN 207 OPENTURa2 LOADGREATERTHAN 207 TUR2LOa.D GREATERTHAN 20Z TURft2LD GREATER ToIAN Zo 000 00 0O 0

= 

LP HTR 2AEXTRACTION LP HTR2B EXTRACTIONTURBINE SIDE DEAERATOR2C EXTRACTIONDRAIN VALVE TURIFNE HP HTR 2DEXTRACTIONSIDE DRAIN VALVE TURBINE SIDE DRAIN VALVE. HP HTR2E EXTRAcTIONTURBINE SIDE DRAIN VALVE TURBINE SIDE DRm WALE 

CLOSEMOPEN CLOSEQOPEN CLOEo3PEN C-SE OPEN CLOSE OPEN 
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101 LER 

EMERGENCY STOP SWITCH
 
W'4 

TO OPERATE PUSH BOTH 
BUTTON AT SANE TIME 

NOTE: 

LETTERING - WHITE OR RED BACKGROUHD 
MATERIAL - 1/16" LAMINATED PHENOLIC 
RATING - 250 VOLTS DC 5 AMPS 
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EMERGENCY STOP SWITCH 
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EMERGENCY STOP SWITCH
 

TO OPERATE PUSH BOTH
 
BUTTONS AT SAME TIME 
 I 

II 
 33/"
 

NOTE:
 
LETTERING - WHITE ON RED BACKGROUND
 
MATERIAL - 1/16" LAMINATED PHENOLIC
 
RATING 
 - 250 VOLTS DC 5 AMPS
 

2 CP-209
 

TURBINE
 
EMERGENCY STOP SWITCH 
 _
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TO OPERATE PUSH BOTH
 
~BUTTONS AT SA"E TIME
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PERUSAHAAN UMUM LISTRIK NEGARA
 

SEMARANG STEAM POWER PLANT
 

SPECIFICATIONS AND DOCUMENTS
 
FOR
 

,ONTROL AND INSTRUMENT EQUIPMENT
 

SPECIFICATION 6104 
- K-2A
 

ADDENDUM 1
 
November 14, 1973
 

Each 	bidder shall note these revisions to the specifications and documents
and incorporate these revisions in his proposal. 
Each 	bidder shall attach
a signed acknowledged copy of this entire addendum in the front of the
specifications and documents submitted with his proposal.
 

This addendum consists of eight pages and revised Pages C-2, C-3, CV-179
IEM-4, and 2EM-4.
 

1. 	 Page A-1. 
In the third line of the fifth paragiaph, change the last
word from "disqualification" to "rejection".
 

2. 	 Pag A-l. Add the words "and documents" following the word "specifications" in the first line of the last paragraph.
 
3. 	 Page A-2. 
 Delete the first paragraph and insert in its place the
following revised paragraph:
 

"Copies of the specifications and documents obtained in the
United States require a deposit of $10.00; those obtained
in Indonesia require a deposit of Rp 4,000. 
Deposits will
 
not be refunded."
 

4. 	 Page A-2. 
 Add the words "and documents" following the word "specifications" in the second paragraph.
 

Add 	the words "and documents" following the word "specifications"
in the second sentence of the fourth paragraph.
 
5. 	 PAwe A-2. 
 In the second line of the fifth paragraph, delete the word'within" and substitute the phrase "for 
a period of". 

(PLN 	- 6104 
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6. 	 Page A-2. 
 Revise the first sentence of the last'paragraph to read:
 

"The 	Perusahaan UunmListrik Negara reserves the right to accept the

proposal which, in its judgment, is the lowest responsive proposal

submitted by a qualified bidder."
 

7. 	 Page B-3, Article B.4.1. 
Revise tha second paragraph to read as
 
follows:
 

"The bidder shall not alter any part of these specifications
 
and documents in any way."
 

8. 	 Page 1B-4, Article B.4.3. Change the spelling of the name of the
 
Owner's Director of Construction to read:
 

"Ir. 	 Bagoes Moedijantoro" 

9. 	 Page B-5, Article B.4.4. 
Delete the second paragraph and insert
 
the following:
 

"Unless otherwise specified, proposals shall be for the
 
complete scope of the work specified in these specifications

and documents. Proposals for individual components of the
 
work will be considered only to the extent such partial
 
scope of supply is specifically stipulated in the INVITATION
 
TO BIDDFRS and the PROPOSAL sections included as a part of
 
these specifications and documents."
 

10. 	 Page B-5, Article B.4.5. 
 In the last line of this article, change

the phrase 
ithin 150 days" to read "for a period of 100 days".
 

11. 	 Page B-5, Article B.6. In the third paragraph, sixth line, change

"150 days" to read-"1O0 days".
 

12. 	 Page B-7, Article B.13. 
 Revise the first sentence in the first
 
paragraph to read:
 

"The Owner reserves the right to accept the proposal which,

in its judgment, is the lowest responsive proposal sub
mitted by a qualified bidder."
 

13. 	 Page B-8, Article B.15. 
 Delete vhis article in its entirety and insert
 
the following:
 

"B.15 EVALUATION. Proposals will be evaluated on 
the basis
 
of the fas lump sum price bid of equipment and materials
 
as specified.
 

(PLN - 6104 
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The deliver dates stipulated in Article 1A.6 must be met
by the successful bidder and must be acknowledged in the
proposal submitted."
 

14. 	 Pae C-2. 
 Delete entire page and replace with revised Page C-2 attached
 
to this addendum.
 

15. 	 Page C-3. Delete entire page and replace with revised Page C-3 attached
 
to this addendum.
 

16. 	 Page GC-3, Article GC.2. Delete Subarticle 15 at top of page in its 
entirety. 

17. 	 Page GC-4, Article GC.7. 
 Delete entire article and replace with the
 
following revised article:
 

"GC.7 
ASSIGNMENT AND SUBCONTRACTING. 
The Contractor shall not

assign or subcontract the work, or any part thereof, without
the previous written consent of the Owner, Engineer, and AID,
nor shall he assign, by power of attorney or otherwise, any
of the money -ayable under this Contract unless written
 
consent of the Owner has been obtained. 
No right under this
Contract, nor claim for any money due or to become due here
under shall be asserted against the Owner, or persons acting
for the Owner, by reason of any so-called assignment of this
Contract or any part thereof, unless such assignment has been
authorized by the written consent of the Owner and AID. 
In
 case 	the Contractor is permitted to assign moneys due or 
to
become due under this Contract, the inst~jment of assignment

shall contain a clause subordinating the claim of the assignee
to all prior liens for services rendered or materials supplied

for the performance of the work.
 

Should any subcontractor fail to perform in a satisfactory

manner the work undertaken by him, his subcontract shall be
immediately terminated by the Contractor upon notice from the
Owner. The Contractor shall be as 
fully responsible and
accountable to the Owner for the acts and omissions of his
subcontractors, and of persons either directly or indirectly

employed by them, as 
he is for the acts and omissions of
persons directly employed by him. 
Nothing contained in this
Contract shall create any contractual relation between any

subcontractor and the Owner."
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18. 
 Pale 	GC-5, Article GC.8. 
Delete this article in its entirety and

substitute the folloving:
 

"GC.8 
ORAL 	AND WRITTEN STATEMENTS. It 
is understood and agreed
that thewritten terms and provisions of this Contract shall
supersede all oral and written statemeni's made by either party
to 
this 	Contract prior to entering into contract. Written
statements made by either party prior to entering into contract
and oral statements shall not be effective or be construed as

being a part of this Contract."
 

19. 
 Page 	GC-6, Article GC.ll. 
 Delete the first paragraph at the top

of this page.
 

20. 
 Pae 	GC-6, Article GC.12. 
 In the third paragraph, second line, delete
the word "perfor" and substitute the word "perform".
 

Page 	GC-6, Article GC.13.
21. 	 Revise the sixth and seventh lines of this
 
article to read:
 

"Contractor or any of his property; 
or 
if at any time the
work under this Contract"
 

22. 
 Page 	GC-7, Article GC.16. 
Delete this article in its entirety and
substitute the following revised article:
 

"GC.16 
FORCE MAJEURE. 
 The term force majeure, as used in
these contract documents shall mean any cause beyond the
control of the Contractor, and which the Contractor could
not foresee and/or reasonably provide against and which
prevents the Contractor from wholly or partly performing

any duties under the contract.
 

Force majeure shall include, but is not limited to, any

of the following:
 

a. 
 War, 	revolution, insurrection or hostilities
 
(whether declared or not)
 

b. 
 Riot, civil commotion or civil uprising (other

than 	among the Contractor's employees)
 

c. 	 Earthquake, flood, tempest, hurricane, lightning
 
or 
other natural disaster
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d. 
 Any fire of major proportions, or explosion
 

e. 	 Epidemic
 

f. 	 Strike, lockout or other industrial
 
disturbance
 

If there occurs an event constituting force majeure, the
Contractor shall give written notice of the occurrence to the
Owner within 15 days of the occurrence or as soon thereafter
 as is practicable, including a statement describing the
effect of such occurrence upon the performance of this
 
agreement.
 

In the event of a force majeure, the Contractor unless otherwise directed by the Owner in writing shall continue to undertake and perform the duties included in this Contract as
as 
is reasonably practicable. 	
far
 

If prevented from so performing
by such cause, the performance may be suspended during the

continuance of such inability but for no longer period and
such inability shall be removed if practicable with all

reasonable dispatch.
 

In the event of 
a force majeure resulting in a suspension

of work this Contract shall be extended by a period equal
to 
that 	for which the Contractor was prevented from performing.
 

If such event lasts for more than 45 days after notice has
been given to the Owner in writing, either party to this
Contract may terminate this Contract and the Contractor shall
thereupon be entitled to any sums which would be payable

pursuant to the termination provision of this Contract."
 

Page 	GC-8, Article GC.17.
23. 	 In the sixth line of this article, delete the
phraserlnterest on investment".
 

24. 	 Pag 
GC-9, Article GC.19.1. 
 In the third line of the second paragraph,

delete the word "either".
 

In the fourth line of the second paragraph, delete the words "an action
 
in court".
 

In the second and third paragraphs, wherever the phrase "Owner or
Engineer" appears, change the phrase to 
"Owner and Engineer". (5 places)
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25. P!.GC-1.
paragraph., Article GC.23. 
Delete the last sentence of the first
 
26. Pe-
CC-13, Article GC.25. 
 Add the following sentence to the first
paragraph:
 

"Labor costs involved in carrying out such work shall be
borne by the Contractor."
 
27. Page GC-22, Article GC .32.3. 


except as 
In the first paragraph, delete the phrase
provided for under the AID Capital Projects Guidelines M.O.
1442.2 and M.O. 1442.3".
 

Delete the third paragraph in this article.
 
28. fage GC-24, Article GC.33. Revise the first sentence in this artcle
to read: 


e 
"Unless otherwise specified the Contractor shall begin the work
under this Contract within 10 days after receipt of a notice
to proceed from the Owner to be followed by the establishment
of an irrevocable Letter of Credit in a mutually acceptable
USA bank for the USA Dollar value of this Contract."
29. 	 Page GC-30, Article GC.44. 
 In the next to last paragraph on this page,
 

insert the words "Coi rctor and 	the" between the words "The expatriate"in the first line.
 
In the ninth line of the next to last paragraph on this page, insert
the words "Contractor and its" between the words "The expatriate".
 

30. P
(Adan)". -1-
GC-31, Article GC.49.1
- Revise "South Yemen" to 	read "Yemen
 
31. 	 Pa e IA-2, Article 1A.6. 
 Change the second line of the first paragraph
to read:
 

"of the equipment and materials to assure delivery at the end
of ships tackle at the Port of Semarang"

32. Page 1B-5 Article IB.15. 
 Revise the last line of this article to read
as follows:
 

"paragraphs and at a range of ambient temperatures 
up to 50 C."
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33. Page 1B-8, Article 1B.25. 
Delete the second paragraph on this page and

insertate following revised paragraph:
 

"Unless otherwise specified, all pressure and temperature

instruments shall have metric scales. 
 Scales shall be in
kilograms per square centimeter for pressure instruments

and in degrees centigrade for temperature instruments."
 

34. Page 1C-3, Article 1C.4.2. 
Under item "a. Preliminary issue within
60 days and certified issue within 120 days:", add the following item:
 

"Instrument data sheets for all panel mounted devices, local

transmitters, control drives, analyzers, control valves, flow

elements, and temperature detectors"
 

35. Paae 2B-1, Article 2B.3.2. 
 In the first paragraph delete the second
 
sentence which begins:7Selector stations shall be..". 

36. Page 2C-8, Article 2C.4.4. 
 Change last sentence to read: "Integrators

shall be Foxboro, or acceptable equal." 

37. Page 2C-9, Article 2C.5. 
 Change first paragraph to read:
 

"The recorder shall be provided with all required plug-in

type cables and input relay racks. 
A total length of
twenty-five feet Of cable shall be furnished to interconnect the monitor and its associated input relay racks."
 

38. Page 2C-9, Article 2C.5. 
 Change next to last paragraph to read:
 

"24 -
Alarm modules for continuous monitoring and alarm
 
of preselected temperatures. The alarm modules
 
shall be as specified in Article 1B.25.3. 
 The
 
alarm modules shall be located adjacent to the
 
temperature monitor input relay racks."
 

39. Page 2C-12, Article 2C.9. 
 Add to the end of the last sentence "..all

mounted and piped within the Main Control Panel."
 

40. Page 2D-4, Article 2D.5. 
Delete the phrase "current ratio will be furnished later.." in the last two lines and add the following: "Watthour
meter shall be primary reading with 5 dial registers. Current transformer ratios, potential transformer ratios, and dial multipliers will
 
be furnished later."
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41. fage 1EH-4. 
 Delete entire page and replace with revised Page 1E-4
attached 
to this addendum. (NOTE: 
 the new items shall be mounted
and wired on the 
rear of the panel.)
 
42. Page 2EM-4. 
 Delete entire page and replace with revised Page 2EM-4
attached to this addendum. (NOTE: 


and wired on the 
the new items shall be mounted
 

rear of the panel.)
 
43. Page CV-17. 
 Delete entire page and replace with revised Page CV-17
attached to this addendum.
 

44. Page CV-24. On the specification sheet for control valves CRV-123
and 	223, under Accessories, Positioner change "YES" 
to "NO" and under
REMARKS, add the statement:
 

"Level controllers shall be differential gap type with a
12 inch permissible gap adjustment."
 

45. 
 Page CV-25. On the specification sheet for control valves CRV-124
and CRV-224, under Valve Construction, Body Ends delete "BW SCH 40"
and substitute "150# FLGD".
 

46. Page CV-26. On the specification sheet for control valves CRV-125
and CRV-225, under Valve Construction, Body Ends delete "BW SCH 40"
and substitute "150# FLGD".
 

BLACK & VEATCH INTERNATIONAL
 
Consulting Engineers
 

ACKNOWLEDGMENT
 
The undersigned bidder hereby certifies that the revisions set 
forth in
this addendum have been incorporated in his bid and are a part of the
specifications and documents.
 

Signed
 

Date
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C.2 13UIGrT
 

EAtimted lIMP Bum Price Of ocean freight imelud:jg part chagsfor handling, loading, an unloadingport surcharge for shipping all 
auto bars,; insurance; amdquiPmant

under C.1 above 
and mterials furishedfrom USA port to Port of Semarang, Indonesia: 

bollars($ USA)
(Price in Words) 

ISA

C.3 MANUFACTURER'S FIELD SERVICES 

If required by the Owner, manufacturer's technical field
services specified in Section 1A will be furnished at
the following rates.
 

C.3.1 Representative's 2iy 
Service Rate
 

Service rate for each technical field representative exclusive
of living costs, expenses and transportation, and on the basis
of six 8-hour days per week on the site:
 

(Price in Words) 
 Dollars($ USA)
 

C.3.2 Overtime Rate
 

Service representative's time in 
excess of 48 hours per

week will be provided at the following hourly rate:
 

(Price in Words) 
 Dollars($ USA)
 

C.3,3 Expenses
 

Living costs and other expenses incurred in Indonesia will
 
be invoiced at cost but will not exceed the following per diem:
 

(Price in Words) Rupiahs (Rp IND) 

(PLN - 6104 
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C.3.4 	Transportatio 

£otlaated cost per round trip from the bidder's office 'to Semarang,Central Java, Indonesia and return, includ/agexpenses incidental to travel, but excluding per diem salary 
and 
cost: 

livin1 costs other 

(Pce in Words) 
 ($ USA) 

and
 

UWo
(Pric n )Rupiahs(Rp IND)
The rupiah to dollars conversion rate is 415 Indonesian Rupiahs per USA Dollar.
The undersigned hereby declares that only the persons or 
firms interested in
 
the Proposal as principal or principals are named herein, and that no other

person or firms than herein mentioned have any interest in this Proposal or
 
in the contract to be entered into; that this Proposal is made without conproposal; and that it is in all respects for and in good faith. -ithout
 

nection with any other person, company, or parties likewise submitting a
 
collusion or fraud.
 
If this Proposal is accepted, the undersigned bidder agrees to subra2.t engi
neering data, provide services, and complete delivery of the equipment and

The undersigned fully understands that adherence to the schedules stipulated
is of the 


materials in accordance with the schedules stipulated in the specifications.
 

essence of the contract.
 
If this Proposal is accepted, the undersigned hereby agrees to enter into a
 
contract on the attached forms within 45 calendar days from the date of notice

by the Owner of award of contract and to furnish a Performance Bond satisfactory to the Owner.
 

-Dated at 

this 
 day of 
 19
 

Bidder
 

By
 

Title
Business 
Address 
of Bidder
 

State of Incorporation
 
Address of Principal Office 

(PLN - 6104 )(CONTROL AND INSTRUM(ADDNUM 1 	 EQUI MNT- K-2A) 
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VALVE DESCRIPTION 2FD-5 CRV-113
 

Flaw Oigram 1FD-51D Og CRV-212
FL). Number Required 4 Valve Tag CRV-1. 2

Service BOILER 
 FEEDWATER REGULATOR 
 CRV-213 

Fluid CONDENSATE Sp Gr - Viscosity _ ssu _ F
 

VALVE DESIGN Design 
 Low
 
Floe Rate 525,000 tt/HR 110,000 #/HR

Inlet Pressure 1680 PSI 2010 PSI 
Inlet Temperature 329 F 230 F 
Outlet Pressure 1620 PSI 
 1280 PSI
 
Percent Travel
 

Preferred 90%
 
Predicted
 

Inner Valve Type SINGLE PORT BALANCED - EQUAL PERCENTAGE
 
Maximum Differential Pressure 2225 
 Maximum Temperature 340 F 

VALVE CONSTRUCTION G Bateria s: 
Body Type GLBP STELLITE 
Body Pressure Class STEEL Seat Ring STELLITE
 
Body Material Guide Posts STELLITE
 
Body Ends 
 BW SCH 120 Bushings

Preferred Body S 
 6" (SEE REMARKS) Stem STAINLESS STEEL 
Guide Location CAGED Packing TFE - CHEVRON RINGS 

NOCooling Fins 


VALVE OPERATOR Accessories:

Type PISTON OR DIAPHRAGM 
 Positioner YES 
Signal Range AS REQ'D Limit Switch NO
 
Valve Action: Handjack YES
 

Flow OPENS Stopc NO
 
Spring CLOSES Air Lock NO 
Signal Increase
 

"RRESSURE CONTROLLER TEPERATURE CONTROLLER 
 LEVEL CONTROLLER
 
Type Type 
 Type

Adju~taile Rangeaxiu Pr rep Adjustab r,Range Adjustaiiiq Range
 

Mou Maximum Press, and Temp. Cage Connect ns 

Signal Range Mounting Pressure Class
 

Resei orRatat .
ng 
 Signal Range

Capillary Length 
 Cooling Fins
Pipe Connection 
 Gauge Glasses
 

Reset or Rate 
 I Reset or Rate 
REMARKS. RECEIVES SIGNAL FROM FEEDATER CONTROL SYSTEM. 

VALVE ENDS SHALT, 6 INCH MATE 6 INCH 120BE TO WITH SCH PTPE. 

&VEATCH TAmXUNI PIIJECT 

N fEAB.At & AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERINTERNATIONAL GOVERNMENT OF REPUBLIC OF INDONESIA" 
CONIUt.TING 100 aOE Jmy SEATNU0 ICMRU 

6101 
. PLANT TS SlEETENGI NEERS CONTROL VALVE
 

ICAIVAS CrrY, MOSPECIFICATION SHEET I 
 CV-17
 
REVISION 1
 

I 



ITEM 

no. 

1CP-

DESCRPILPTON 
PLATI 

MANUFACTURER 

TYPE 
MODEL 

71 PRINTING DEMAND METER YES GE PD-57F 

72 TOTALIZER YES GE SST-3 

73 CONDENSATE PUMP IA YES 

4 CONDENSATE PUMP lB YES 

75 4160 VOLT SWGRWATTS (MAIN) I
YES 

76 
4160 VOLT SWGRWATTS (RES) YES 

77 
4160 VOLT SWGR
WATTHOURS (MAIN) ES 

, B LACK & VIATCR 
IUTEIKNATIGIALj 

SULTING 

pMt mui. KVSO 0 IISU .o.1 w KANSAS CITY,MO. 

INPUT SIGNAL 

RANGE 

SCALE 

RANGE 

SIGNAL 
CONVERTER 
TAG NO. 

RBARKS 
PURCNASE 

SPEC 

LATFR 
K-2A 

LATER 
K-2A 

LATER 

LATER 

LATER 
K-2A 

LATER K-2A 

LATER 

, A 
AGENCY OF MINISTRY OF PUBUC WORKS AND POWR 

GOVERNMENT OF REPULIC OF INDONESIAgwwRANG VMIEAN POWER PLANTf 

100 (2X50)MW 

N 
6 IN 

INSTRUNT LISTELECTRI C METERS 



INPUT SIGNAL 

ITEM 
No. 

2CP-

DESCRIPTION 
MANUFACTURER 

NA TYPEPLATE MODEL 
RANGE 

SCALE 
RANGE 

SIGNAL 
CONVERTER 
TAG NO. 

REMARKS 
PURCHASE 

SPEC 

NIIER 

71 NOT USED 

72 NOT USED 

73 

74 

75_ 

CONDENSATE PUMP 2A 

CONDENSATE PUMP 2B 

4160 VOLT SWGRWAITS (N) 

YES 

YES 

_ _ _ 

LATER 

~K-2A 
LE 

ATER 

_ 

_-_A 

_ 
_ 

K-2A 

76 

77 

4160 VOLT SWGRWATTS (RES) 

4160 VOLT SWGR 
WATTHOURS (MAIN) 

YES 
YES 

YES 

T-7A 

LATER 

'am.-t-a a AGENCY OF MINISTRY OF PUBLIC W"ORKS AND POERPOET 

CONSULTING 
GOVERNMENT 

100 (2X50) MW 

OF REPUBLIC OF ;ID0NESIA 6|04 

RE_ 11onO-__n -L W 
.__ys_ KAMSAScrTy, MO. 

INSTRUMENT LIST-
ELECTRICM ETERS 



PERUSAHAAN UMUM LISTRIK NEGARA
 

SEMARANG STEAM POWER PLANT 

SPECIFICATIONS AND DOCUMENTS 
FOR
 

CONTROL AND INSTRUMENT EQUIPMENT 

SPECIFICATION K-2A
 

ADDENDUM 2 
November 26, 1973
 

Each bidder shall note these revisions to the contract documents and incor
porate these revisions in his proposal. Each bidder shall attach a signed
 
acknowledged copy of this entire addendum in the front of the specifications
 
submitted with his proposal. 

This 	addendum consists of one page and revised Pages CV-9, CV-lI, CV-13,
 
and CV-15.
 

1. 	Page A-1. Change the closing date for receipt of proposals indicated
 
in the fifth line of the first paragraph from "December 6, 1973" to 
"December 20, 1973". 

2. 	Page CV-9. Delete entire page and replace with revised Page CV-9
 
attached to this addendum.
 

3. 	 Page CV-ll. Delete entire page and replace with revised Page CV-11,
 
attached to this addendum.
 

4. 	Page CV-13. Delete entire page and replace with revised Page CV-13
 
attached to this addendum.
 

5. 	Page CV-15. Delete entire page and replace with revised Page CV-15
 
attached to this addendum.
 

BLACK & VEATCH INTERNATIONAL
 
Consulting Engineers
 

ACKNOWLEDGMENT
 

The undersigned bidder hereby certifies that the revisions set forth in this
 
addendum have been incorporated in his bid and are a part of the contract
 
documents.
 

Signed
 

Date
 

(PLN - 6104 ) 
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________ 

_ _ _ __ 

iAL0 DihCHk III N ZFD-4 CRV-204 
Fl jI), Davr,iin 

Su, .c 

.-_ --. 

1kIE & 2E 

Number k.4u reo 

TO DEAERATOR 

- 2 

1 . 

Valve Tag 

_C___ _ 

RV-]iL 

FI - FLASHING CONDENSATE Sp Gr ____ V,cos, ty ssu F 

VALVE DESIGN Doegn Low 
Floe Rate 36,000 #/HR 5300 

e,' Pre,-.jre 411 PSIA 74 PSIA 
let 

0.tl1, 
Trmperaturv 
P. !ure 

387 F 
94 PSIA __ 

281 F 
22 PSIA 

PU, Lent Trve
Prefeed -

Predicted -_______________ 
_75 

.,i Va;,,vTyp,' 


M . O,iD,rental 

VALVE CONSTRUCTION 

Body Type 

Bocr Presure Ci. 
oOdy Material 


Body En- - -

Preferiej Body Size
PieleLo-,On l 

LOat
Galoe 


Cou .ng F,nt, 

VALVE OPERATOR 

Tripe -


Signal Ru-,,je 


Valve Act ion:
F low 
F I 
Spri g-.L 


Signal Icrease 


CONTROLLER 


e

AdjustaRi."q
 

Maximum PreLie 


Mount ,ng % 


Signal Range ,MountPng 


Reset or Rate 


SINGLE PORT -
 EQUAL PERCENTAGE 

Prc ure 400 PSI Maximum Temperature 415 F 

Materials:
 
GLOBE 
 PMatrls: 

600 LB Seat Ring 
5% CR STEEL Guide Posts 

SW Bushings 

1-112 Stem
CAGED Packing 

Accessories:
 
DIAPHRAGM 
 Positioner 


HARDENED STAINLESS STEEL
 

HARDENED STAINLESS STEEL
 
HARDENED STAINLESS STEEL
 

STAINLESS STEEL 
TFE - CHEVRON RING 

YES
 

AS REQ'D Limit Switch YES- ONE DPDT 

OPENS Handjack 

Air Lock
CLOSES 

_ 
StopsSE 


OPENS 
 A L
 

MURE
PMERATURE CONTROLLER 


Type 


Adjustab Range 


Maximum Press, and Temp. 


Capillary Length 


Pipe Connection 


Reset or Rate 


NO
 _ 

NO 
_ _ _ NOYES__N _ _ _ _ _ _ _ 

LEVEL TRANSMITTER 
Type DISPLACEMENT 

Adjustable Range 7.2" 

Cage Connections --
Pressure Class ---- B. 

Signal Range AS REQ D 

Cooling Fins NO 

Gauge Glasses NO 

Reset or Rate
 

.... REMARKS --
FURNISH FISHER (OR EQUAL) LEVEL-TROL EXTERNAL CAGE TRANSMIrTER
 
AND VALVE MOUNTED RECEIVER CONTROLLER, PROPORTIONAL PLUS RESET.
 

- TAG TRANSMITTER !LT 1 (CRY 104) AND 21-T 1 (CRY 204) 

BLACK & VEATCH 


IN NAuTIONGS" "CONSUL TING[ JENGINEERS 

-KL SAS CITY, MO 

REVISION - 1 

ADDENDUM - 2 

PEAUSANAAN UMUIIM LISTRIK NE"ARA & 2UNITSAGENCY OF MINISTRY OF PUBLIC WORKS AND POWERi Mi(100 2. W1 GOVERNMENT OF REPUBLIC OF INON#ESIA 

CONTROL VALVE
 
SPECIFICATION SHEET 


PROJECTS WEET 

6104 
S4E 

CV-9
 



VALVE DESCRIPTION 2FD-4 CRV-206
 
F lo Diagr ~m 1FD-4 2 CRV-106
 

Number Required - Valve Tag
Servce 
 HP HEATER ID & 2D TO LP HEATER 1B & 2B
 

Fluid FLASHING CONDENSATE 
 Sp Gr _ Viscosity _ Ssu 	 F 

VALVE DESIGN 1o,00o 
 Low
 
Flow Rate 00 R 57,000 v-/HR
 
Inlet Pressure 46.0 PS1A 
 185.0 PSIA
 
inlet Temperature 246 F 330 F
 
Outlet Pressure 10 PSIA 45 PSIA
 
Percent Travel --


Preferred
 

Predicted 60 85
 
Inner Valve Type SINGLE P(IRT - EQUAL PERC8NTAGEFl:'= E--ED
 

Maximum Differential 	Pressure 185 PSI Maximum Temperature 350 F
 

VALVE CONSTRUCTION 
 Materials:
 
Body Type GLOBE Plug 
 HARDENED STAINLESS STEEL 
Body Pressure Class 600 LB Sot Ring HA.!DENED STAINLESS STEEL 
Body Material - 5% CHROME Guide Posts ILAPDENED STAINLESS STEEL 
Body Enos SW Bushings
 
Preferred Body Size 
2" 	 Stem STAINLESS STEEL 
Guide Location 	 CAGED Pecking TFE - CHEVRON RING
 

NO
Cooling Fins 


VALVE OPERATOR 
 Accessories:
 
Type 	 DIAPHRAGM Positioner YES
 
Signal Range AS REQ'D Limit Switch YES - ONE DPDT
 
Valve Action: Handjack YES
 

FlcW- OPENS Stops NO
 
Spring CLOSES Air Lock NO
 
Signal Increase OPENS
 

URE CONTROLLER 
 ERATURE CONTROLLER LEVEL TRANSMITTER 
Typ 
 Type LACEENT 
Max imurn Pre.'-ure S jusT
MaxiJmumnd Press. end Temp. AdjustableSW
Pressure
Cg oncin
Class 
 300 LB 

S~nlRne 
 Mounting 
 SinlRne AS REQ'D
 
.,. Capillary Length 
 " 
 eCooling
Fins NOorRt
 

Pia Connection 
 Gauge Glasses NO
 

Reset or Rate Ree o
 
REMARKS -FURNISH FISHER (OR EQUAL) LEVEL-TROL EXTERNALAND VALVE MOUNTED 	 CAGE TRANSMITTERUECEIVERCONTROLLER, PROPORTIONAL PLUS RESET.TAG TRANSMITTER LT-2 (CRV-106) ANi 2LT-2 (CRV-206). 

5Munti 
 Signal RangeflPLC~
 

a xiK 	 SnAGENCY OF MINISTRY OF PUBCILIC WORKSe ' Maxi m PePnOJ A D POER6	 ECT 

SCONSUL.TINC2tion 
ENGMNEERS 	 aug2CONTROL VALVE 	 SHEET 

cv-
KANTSAS I1T,
-2SPECIFC10 
 SHET
 

REVISION - 1
ADDENDUM - 2 



08 
*ALVE DESCRIPTION 2FD-4
F. Dagam I F)- 4 CRV-208CRV-2Rqure


SNunmbnrReu.,rel Valv . Tau (.;RV-IOb 
Se eLP HEATER B & 2B TO CONDEN;ERI& 2 
2 ud .. L; 2 i - Sp Gr Viscosity ssu a F
 

VALVE DESIGN 
 De ,gn Low
 
rFlo3 R1e 2.5, O00___HR 13_600 fL/HRIn et Pfr....e 31.0 PSIA 5.5 PSIA
 
In et Tempe,tu,,.. 196 F 
 138 F0 ., r ,es .re ---LL.0___IIA-. 3.0 PSIA 
PCIL01", Tra~el 

Preferred 75 
Pred ic tea
 

Inner V!Kve 
Type SINGLE PORT - EQUAL PERCENTAGE
 
Max-mum D fferental Pressuare 43 PSIA 
 Mdximum Temperature 225 F 

VALVE CONSTRUCTION aterials: 

re ] GLOBE BPBody TyPeBe-y su e :,600 Plug HARDENED STAINLESS STEEL
u
 
Body 5 /.eral Seat Ring HARDENED STAINLESS STEELCHROME 
Boy Matera 5 Guide PostLJARDENED STAINLESS STEEL 
BoP En d WS Bushing
 

Gu-dePreferr . Boy 1SteimAGeD
Locat or. CAGED 'tm- STAINLESS STEEL_f;E-- CEV~_ _ 
CoalNO eg F Packing TE CHEVRON ING 

Coal,.rg F, , 

VALVE OPERATOP Accessories: 
lvpc DIAPHRAGM YES
 
Sgna! Rdnqe' AS REQ'D Posit ioner
 

Limit Switch
 
Valve Acl Ion: YES


F Iow OPENS Handjack
Spr ngC Stops NO 
SOiPENS~ 

_Air Lock NO
 
Signal oc rease 

N RESSURE CONTROLLER 
 \E'EPERA1 IRE CONTROLLER LEVEL TRANSMITTERTy pe - Ty.,_________E___L___TRANSM________TTER 
Moun  _, eeg Type DISPLACEMENT 

___
 

Max~mun, Preb' ure e iRbnge Tnge Adjustable Range
Adausta, Me, imun Press Temp. 2 S 

Moun , .. .. ... " .tngCagePSigndl Range >.. d Pressure C asMounting Connections 300 LB"rsign Rae AS REQ'D
 
Reset or Rate Capillary Length Range
t
Ca ilryLn Cooling Fins NO"-
 Pipe Connection 


ColngFn 
Gauge Glasses


Reset or Rate 
 Reset or Rate
 

REMARKS -- FURNISH FITSHER (OR EOUAL) LEVEL-TROL EXTERNAL CAGE TRANSMITTER
AND VALVE MOUNTED RECEIVER CONTROLLER, PROPORTIONAL PLUS RESET. 

- TAG TRANSMITTER ILT-3 (CRV-108) AND 2LT-3 (CRV-208)
PROVmDE DOfUBLE SEAL, PACKING FOR PRESSURE AND VACUUM. 

&& VATCH AGENCY OF MINISTRY OF PUBLIC WORKS AND POWERBLACKBLAC VEATCH PEUSAAN UMUM LISTRIK NfGRA PROJECTIITERIJATIOWAL GOVERNMENT OF REPUBLIC OF INDONESIA 6104 
=i -C ONSI.ING SEMARANG STEAM PCM ER PLANT ,, 

ENGINEERS 100 (2X0 W UNI &2 SHEETCONTROL VALVE
--- SPECIFICATION SHEET CV-13
 

REVISION- 1
 
ADDENDUM- 2
 

http:Coal,.rg


VALVE DESCRIPTION 2FD-4 
 CRV-210 
Flo Diagraim 1FD-4 Number Ruuired 2 Valve Tag CRV-1O 
S~rvl¢* LP HEATER IA & 2A m ONDENR 1 & 2 

Fluid FLASHING CONDENSATE Sp Gr Viscosity__ _ ssu i F 

VALVE DESIGN Design 
 Low
 
Flow Rate 49-200 #/HR 
 19-/A&00 Itl/R-

Inlet Pressure 11 PSIA 
 22 PS.TA
 
Inlet Temperature 196 F ].R F
 
OutlIn Pressure 5.0 PSIA 5J PTA_ 
Per cent Travel
 

Preferred 
 75
 

Predicted
 

Inner Valve Type
 

Maximum Differential Pressure - 15 PSI Maximum Temperature - 2.19 R 

VALVE CONSTRUCTION Materials:
 

Body Type GLOBE Pel HARDENED STAINLESS STEL., 
Body Pressure Class 150 LB Seat Ring ___H F-ENED)_TAINIESSTFFI, 
Body Material 5% CHROME~ - Guide Posts, HARDENED STAIN.FSS sTFFT. 
Body Ends - BW (SEE REMARKS) Bushings 
Preferred Body Size Stem STAINLESS STEEL 
Guide Location CAGED Packing ... _FE -CEVRON ING 
Cooling Fin5 - NO
N 

VALVE OPERATOR Accessories:
 
Type .. DIAPHRAGM Positioner • YES
 
Signal Rdngoe AS REQ'D Limit Switch YES - ONE D!PD
 
Valve Action: Elandjack YES
Fl1ow - OPENS Stp - NO 

___ CLOSES Stops - N 
Spring OPENS Air Lock NO
 
Signal Increase OPE-S
 

'PRESSURE CONIROLLER " 
FMPERATURE CONTROLLER 
 I EVEL TRANSMITTERypType 
Type DISPLACEMENT 

_______Range 
0-72iiAdjusta.e Rnnge AdjustablWeRange Adjustable Range 2-72"
Maximum Pre-ijre Maximum Press.,,and Temp. Cage Connections 150 LB
 

Mounting 
 - Pressure Class '
 
Signal Range Mounting ' Signal Range AS REQVD
 
Reset or Rate Capillary Length -Cooling Fins NO
 

Pipe Connection Gauge Glasses NO
 

Reset or Rate 
 - ., Reset or Rate 

REMARKS -FURNISH FTSHER (OR P.QIUAL) F VL-TROTEJ:TRN1AT CAGE TANSMITTER 
~ AT RFpsCTJIpFANDl~ MIINTFD CON-lRT. -PROPOR Al-P.LUT RESET. 

--Ti__TRAN]M rTTFR 1-LT 4---04 D- 21T-4 

,-dl H 4. . S1 RO OUTFT__ 

BLACK & VEATCH PERUSAWMN UMUM LISTRIX( Ee .Af.A PROJECT
 
AGENCY OF MINISTRY Of PUBLIC WORKS AND POWER
INTERN2ATIONAL GOVLRNMENT OF REPUBLIC Of INDONESIA 6104CONCiE I SE&MARANG STEAM POWER PLANT


Ci& Lill -()) 2X0
xowPtTI&2 SHEETENGiKINERS I l0(xoCONTROL VALVE CV215

KA^" cI'.M. SPECIFICATION SHEET CV-15 

REVISION - 1 
ADDENDUM - 2 



PERUSAHAAN UMUM LISTRIK NEGARA
 

SEMARANG STEAM POWER PLANT
 

SPECIFICATIONS AND DOCUMENTS
 
FOR
 

CONTROL AND INSTRUMENT EQUIPMENT 

SPECIFICATION K-2A
 

ADDENDUM 3
 
December 18, 1973
 

Each bidder shall note these revisions to the contract documents and incor
porate these revisions in his proposal. Each bidder shall attach a signed

acknowledged copy of this entire addendum in the f-ont of the specifications
 
submitted with his proposal.
 

This addendum consists of this page.
 

1. Page A-1. 
 Change the closing date for receipt of proposals indicated
 
in the fifth line of the first paragraph to "January 5, 1974".
 

BLACK & VEATCH INTERNATIONAL
 
Consulting Engineers
 

ACKNOWLEDGMENT
 

The undersigned bidder hereby certifies that the revisions set forth in
 
this addendum have been incorporated in his bid and are a part of the
 
contract documents.
 

Signed
 

Date
 

(PLN - 6104 ) 
(CONTROL AND INSTRUMENT EQUIPMENT - K-2A) 
(ADDENDUM 3 ) 
121873 
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NGARA 24-op. 

AID LOAN 497-H-024 

SPECIFICATIONS AND DOCUMENTS 

TURBINE GENERATORS
 
SPECIFICATION 6104-M*1OA
 

CONTRACT ISSUE 

GENERAL ELECTRIC COMPANY 

159 idadison Avenue 

New York, New York 10016 USA 

BLACK 8&VEATCH INTERNATIONAL
consulting engineers 
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INVITATION TO BIDDERS
 

TURBINE GENERATORS 
FOR

SE.ARANG STEAM POWER PLANT
PERUSAHAAN UMUM LISTRIK NEGARA
 

Sealed proposals will be received 
agency of by Perusahaan Umum Listrik Negarathe Ministry of Public (anWorks andRepublic of Power of theIndonesia), at Government of tiethe office of the Director of Construction,Perusallaan Umum Listrik Negara, Jalan Sunan Ngampel 1, Kebajoran Baru,* Jakarta, Indonesia until 11:00 a.m.W/ V7 Western Indonesia Time on At1 Vand then publicly opened for furnishing and erecting: 
 October 11, 


T.O TURBINE GENERATORS 
TWVO LUBE OIL CONDITIONERS
 
HYDROGEN GENERATION EQUIPMENT
 

to be incorporated in the 
new 100
Plant, located in the 
(2-50 Mw units) Semarang Steam Powerport area of the City of Semarang, Java, Indonesia.
 

United States funds 
 for the project will be furnished under United StatesAgency for International Development (AID) Loan 497-H-024.
 
It will be a condition of the proposal that
materials shall all proposed equipment and
have their source and origin in countries designated as
eligible in United States AID Geographic Code 941.
 
Proposals will be considered only from qualified manufacturers,
authorized representatives of qualified manufacturers, who regularly
 

or
 
manufacture equipment and materials of the type specified and who have
built three or more 

not 

units with similar design requirements, each with
less 
than three years of successful operating experience.
 
Bidders must submit data with their proposalscations to establishfor performing their qua]ifithe work. Proposalsmay be classified not accompanied by this data
as nonresponsive and subject to disqualification.
 

Prospuctiwo bidders may examine and obtain copies of the specifications
at the following offices:
 

I. Black & Veatch International 
Jalan Sunan Ngampel 1
 
I'ebajoran Baru
 
Jakarta, Indonesia
 

* Revised in accordance with Item I of Addendum 4
 

(PLN - 6104 )(TURBINE GENERATOR - N-OA) 
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2. Black & Veatch Itternational 
1500 Meadow Lake larkway
 
Kansas City, Missouri 64114 USA
 

Each copy of the specifications delivered to prospective bidders will re
quire a deposit. 
 Deposits for the specifications will not be refunded.
 

All proposals must be made on 
the printed forms included in the specification.
 

Seven duplicate copies of each proposal will be required, each copy being 
bound with a copy of the specifications and documents. 

Eaci bidder will be required to furnish a bid bond in the amount of notless than 10 per cent of the total value of the bid. The bid bond shallbe as stipulated in the Instructions to Bidders included with the speci
fications.
 

All proposals shall be firm and cannot be altered, withdrawn, or resubmittedwithin 150 days after the date set for opening of bids. All proposals shall
be on 
a lump sum basis, and for all work specified. Bids on individual
 
portions of 
the work will not be considered.
 

T7he Perusahaan Umum Listrik Negara reserves 
the right to accept the proposal
which, in its judgment, is the lowest responsive proposal by a qualified

bidder; to reject any and all proposals; and to waive, subject 
to AID approval,

minor irregularities in any proposal that is submitted. 
 Proposals received

after the specified time of closing will be returned unopened.
 

MINISTRY OF PUBLIC WORKS AND POWER 
represented by 

PERUSA1HAAN UMJUMI LISTRIK NEGARA 
Ir. Bagoes Moedijantoro,
 

Director of Construction
 

(PLN - 6104
A-2 )
(TURBINE GENERATOR - M-IOA) 
070573
 



INSTRUCTIONS TO BIDDERS
 

B.1 GENERAL. 
 Proposals are requested by te Perusabaan Imum Listrik Negra,

an agency of the Ministry of Public Works and Power of the Government of the

Republic of Indonesia, hereinafter referred to as 
the "Owner" for equipment,

materials, and related work set forth in the attached specifications. All

proposals shall be prepared and submitted in accordance with these inscruc
tions.
 

B.2 GENERAL PROJECT DESCRIPTION. The specified equipment and materials
 
will be incorporated in the Owner's new Semarang Steam Power Plant. 
 The

plant will be located in the port area of the city of Semarang, Central
 
Java, Indonesia. Initial plant construction will consist of .two 50 MW
 
oil fired steam electric generating units.
 

The dollar portion of the project will be financed by the United States Agency

for International Development (AID) under Loan 497-H-024. 
The rupiah portion

of the project will be financed by the Government of Indonesia.
 

B.3 BIDDER QUALIFICATIONS. 
 In order for his proposal to be considered,

the bidder must submit written evidence, satisfactory to the Owner, of his

qualifications to satisfactorily perform the specified work. 
 Qualification

data shall be submitted with the proposal in 
a separate envelope clearly
 
marked as follows:
 

QUALIFYING DATA
 

For
 

(Title of Work Proposed)
 

By
 

(Bidder's Name)
 

For
 

PERUSAHAAN UMUM LISTRIK NEGARA BID OPENING
 
FOR SEMARANG STEAM POWER PLANT
 

(. &:_id Opening)
 

The envelope of qualifying data shall be placed inside the envelope contain
ing the proposal.
 

(PLN - 6104 )
(EQUIPMENT & ERECTION) B-i 
061573
 



The bidder shall certify his qualifications by submitting evidence that he:
 

Is regularly engaged in 
the manufacturer of equipment

and materials of the type specified
 

Does not anticipate change in ownership or major policy
during the period of the proposed work. 
 If such change is
anticipated the scope and effect thereof shall be defined.
 

Has adequate plant and manufacturing capacity available
 
to do the work properly and expeditiously within the time
 
period specified
 

Has, or 
can arrange for an adequate field organization to
properly supervise and perform installation of the equipment

and materials in Indonesia
 

Has adequate financial status 
to meet the financial obliga
tions incident to the work
 

Has no 
claims pending against him regarding the quality of
 
performance of his work
 

Is a well established manufacturer having adequate technical
knowledge and practical experience
 

Has designed and manufactured three or more units having
similar design requirements, each of which has been in 
successful commercial operation for a period of not less than
three years. 
 The evidence shall consist of a selected listing
of the units, indicating for each unit 
the owner's name, location, date of initial operation, and rating. 
 The listing shall
be specially prepared for this particular bidding and shall list
only those units falling under the above requirements.
 

Has designed and manufactured equipment of the type proposed

during the preceding two years.
 

Has overseas experience in tropical climates with equipment

if the type proposed.
 

The bidder is advised that the above stated requirements 
are a minimum and
that the Owner reserves the right 
to request the submittal of additional
 
information.
 

(PLN - 6104
B-2 )
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The Owner reserves 
the right to reject the proposal of any bidder if, in
the opinion of the Owner, the qualification data is incomplete or 
the
bidder is not qualified to satisfactorily perform the work.
 
B.4 PROPOSALS. 
 Seven copies of each proposal shall be prepared and submitted, each copy containing a complete bound copy of these contract documents. 
 Proposals which are not prepared and submitted in accordance with
these instructions may be rejected.
 

B.4.1 Preparation. 

proposal and daa-a 

Each proposal shall be carefully prepared using the
forms bound herewith. Entries 
on the proposal and data
forms shall be typed, using dark black ribbon, or
ink. legibly written in black
All prices shall be stated in words and figures except where the
forms provide for figures only. 
All proposals shall be in English.
 

The bidder shall not 
alter any part of these specifications in any way.
 
The bidder shall staple or otherwise bind, with each bound copy of contract
documents submitted, a signed copy of each addendub issued for these specifications during the bidding period. 
 The bidder shall assemble all drawings,
catalog data, and other supplementary information necessary to 
thoroughly
describe materials and equipment covered by the proposal, and shall attach
such supplemental information to the bound copy of these specifications
submitted with the proposal. 
 No such descriptive data will in any way be
construed to be a part of or 
to modify in any way the bidder's proposal.
 
B.4.2 Signatures. 
 Each bidder shall sign the proposal with his usual
signature and shall give his full business address. 
The names of all persons
signing should also be typed or printed below the signature.
 
Bids by partnerships shall be signed with the partnership name followed
by the signature and designation of one of the partners
representative. or other authorized
A complete list of the partners shall be included with the
proposal.
 

Bids by a corporation shall be signed in the official corporate name of
corporation, followed by the signature and designation of the president, 
the
 

secretary, or other person authorized to bind the corporation.
 
A bid by a person who affixes to his signature the word "president", "secretary", "agent", 
or other designation, without disclosing his principal,
will be rejected. Satisfactory evidence of the 
authority of the officer
signing in behalf of the corporation shall be furnished. 
Bidding corporations shall designate the state in which they are incorporated and the
address of their principal office.
 

(PLN - 6104 
 )(EQUIPMENT & ERECTION) 
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The bidder's name stated on 
the proposal shall be the exact legal name of
the firm.
 

B.4.3 Submittal. 
Proposals shall be submitted in sealed envelopes endorsed
on the outside with the bidder's name and address and marked on the outside
 as follows:
 

PROPOSAL FOR 
 (Name of equipment)

SEMARANG STEAM POWER PLANT
TO BE OPENED 11:00 A.M. WESTERN INDONESIA TIME

IN JAKARTA, INDONESIA on
 

(Date of Opening) 197.
 

The proposal along with supplementary information and qualification data
shall be transmitted 
to the following:
 

The original and four copies to:
 

PERUSAHAAN UUM LISTRIK NEGARA
 
Jalan Sunan Ngampel 1
 
Kebajoran Baru
 
Jakarta, Indonesia
 

Attention: 
 Ir. Bagoes Moedijantoro
 
Director of Construction
 

Two copies to:
 

Black & Veatch International
 
1500 Meadow Lake Parkway

Kansas City, Missouri 
USA 64114
 

Attention: 
 Mr. L. J. Svoboda
 
Proposals may be submitted either by authorized local representatives
directly by qualified manufacturers. or
 
not A single proprietary interest shall
submit multiple proposals for the same work even though the individual
proposals are submitted under different names. 
 The Owner reserves 
the right
to reject proposals so 
submitted.
 

B-4 (PLN - 6104 )(EQUIPMENT & ERECTION)
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Proposals will be received up to the date and time specified in the
INVITATION TO BIDDERS. 
Proposals received after that time will be returned
to the sender unopened. 
 It is the responsibility of the bidder to assure
that his proposal is received by Perusahaan Umum Listrik Negara prior to
the time set for opening. 
Bidders shall send a cablegram to the Owner
the time their proposal is dispatched indicating that the proposal has
 
at 

been mailed. 
The cablegram should be addressed to 
Ir. Bagoes Moedijantoro,
Director of Construction, PLNPST, Jakarta, Indonesia.
 

B.4.4 
Firm and Complete Proposals. 
All prices stated in 
the Proposal
of the successful bidder shall be firm throughout the duration of
* contract without escaation,	 the 

Proposals shall be for 
the complete scope of the work specified. Proposals
for individual components: of the work will not be considered.
 
B.4.5 Withdrawal. 
Proposals may be withdrawn, altered, and resubmitted
at any time before the time set 
for opening the bids.
withdrawn, altered, or 	

Proposals may not be
resubmitted within 150 days thereafter.
 

B.5 	 INFORmATION TO BE SUBMITTED WITH PROPOSAL. 
 Each bidder shall submit
with his proposalthe-name of man-ufacturer and the type or model of
principal item of equipment or material he proposes to 
each
 

furnish. 
 He shall
also submit drawings and descriptive matter indicating general dimensions,
principle of operation, and the materials from which the parts are made.
Any bid not having sufficient descriptive matter to describe accurately
the equipment or materials bid upon may be rejected as 
irregular. 
The
drawings and descriptive matter submitted by the 	successful bidder will
be retained by the Owner. 
Any material departure from these drawings and
descriptive matter as 
submitted will not be permitted without written permission from the Owner.
 

Verbal statements made by the bidder at any time regarding quality, quantity
or arrangement of equipment will not be considered.
 

If alternate equipment or materials are indicated in these specifications
the bidder shall have the option of selecting any one of the alternates
 
so indicated.
 

B.6 
PROPOSAL GUARANTEE. 
 Each proposal shall be accompanied by
guarantee in an amount not less than 10 
a proposal 

per cent of the total bid. 
* Deleted in accordance with Item I of Addendum 1 

(PLN - 6104 )(EQUIPMET. & ERECTION) 
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The proposal guarantee shall be made payable without condition, in USA
Dollars to Perusahaan Umum Listrik Negara, and the amount thereof may be
retained by said Perusahaan Umum Listrik Negara as liquidated damages
the bidder's proposal is accepted and the bidder fails to enter into contract 

if
 

in the form prescribed, with legally responsible surety, within 45
calendar days after the date he is awarded the contract.
 
The proposal guarantee of each unsuccessful bidder will be returned after
award of contract or when his proposal is rejected. The proposal guarantee
of the bidder to whom the contract is awarded will be returned when said
bidder executes the Contract and files a satisfactory Performance Bond.
The proposal guarantee of the second lowest responsive bidder may be retained
for 
a period not to exceed 150 days pending the execution of the Contract
and Performance Bond by the successful bidder.
 

bank guarantee or 


The proposal guarantee shall be in the form of a bank draft, an irrevocable
an acceptable bidder's bond in
The surety must be approved by the Owner and AID. 
the form included herein.
 

must be issued by Bank drafts or guarantees
a solvent USA bank meeting the criteria established by
the USA Controller of Currency for guarantees issued by USA national banks.
Bidder's bonds must be issued by companies sinhorized to do business in the
bidder's state of incorporation and must meet the criteria established by
the USA Treasury Department for acceptable sureties on US Government bonds.
 
B.7 TAXES, PERMITS, AND LICENSES. 

the p ovisions set 

The bidder's attention is directed to
fo-rth 
in the GENERAL CONDITIONS under the article TAXES,
PERMITS, AND LICENSES.
 

Each bidder shall be responsible for detercmining the applicable taxes, permits, and licenses.
 

B.8 
 TIME SCHEDULE. 
The time schedule for performing the specified work
will be a basic consideration of the Contract. 
 The proposal shall be based
upon submittal of drawings and engineering data in accordance with the 
requirements of Section IC and performance of the work in accordance with
the' schedule specified in Section 1A. 
 It will be necessary that the bidder satisfy the Owner of his ability to complete the work within the stipulated time. 
 In this connection, attention is 
called to 
the provisions of
the attached GENERAL CONDITIONS relative to delays and extensioms of time.
 
B.9 
LOCAL CONDITIONS. 
 Each bidder is urged to visit the site of the work
and thoroughly inform himself of all conditions and factors which would
affect the prosecution and completion of the work; including the arrangement
and conditions of existing or proposed structures affecting or which are
 
uninterrupted operation, the availability and cost of labor, and facilities
for transportation, handling and storage of materials and equipment.
 

affected by the proposed work, the procedure necessary for maintenance of
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It must be understood and agreed that such factors lave been properly
investigated and considered in the preparation of the proposal submitted.
No claims for financial adjustment to any contract awarded for the work
under these specifications and documents will be permitted by the Owner
which are based on 
the lack of such prior information or its effect on 
the
 
cost of the work.
 

INTERPRETATION OF SPECIFICATIONS.
B.1O 	 If any prospective bidder is 
in
doubt as to 
the true meaning of any part of the proposed contract doruments,
he may submit to 
Lhe Engineer a written request for an interpretation.

person submitting the request will be 	

The
 
responsible for its prompt delivery.
Any interpretation of the proposed documents will be made only by addendum
mailed or delivered to each person receiving a set of such documents. The
Owner will not be responsible for any other explanations or interpretations


of the proposed documents.
 

* 	 B.11 BOND. The Contractor to whom the work is awarded will be required

to furnish a performance bond hAA A bkt'Aik /o to the Owner prior to
signing of the Contract.TheWA bond shall be equal to 30 per cent of the
total contract amount 
(USA Dollars plus Indonesian Rupiahs). The Contractor
 may furnish a bond in USA Dollars for that portion of the contract to
be paid in dollars and in Indonesian Rupiahs for that portion of the con
tract to be paid in rupiahs.
 

The bond or bonds shall cover the performance of the work included in these
specifications and payment for labor and materials. 
 The bonds shall be
executed on the forms provided copies of which are attached hereto. The
bond or bonds shall be signed by a surety authorized to do business in the
state in which the Contractor is incorporated or has his principal office,
or in the case of an 
Indonesian Rupiah bond, by a surety authorized 
to 	do
business in Indonesia; acceptable as surety to the Owner and AID; and acceptable as 
surety under the criteria established by the USA Treasury Department

for acceptable sureties on US Government bonds.
 

The rupiah bond will be required 60 days prior to start of construction
 
in Indonesia.
 

B.12 INELIGIBILITY. No firm included by AID on 
its list of suspended,
debarred, or ineligible bidders will be permitted to bid either individually
or in 
a joint venture, nor shall any firm so lisLed qualify for performing

the work as a subcontractor or otherwise.
 

No USA firm, or any firm owned more than 50 per cent by 
a USA firm
shall be eligible for bidding or financing if the USA firm is not in
compliance with Executive Order 11246, as 
amended, and regulations and

orders issued thereunder.
 

* 	Not Included In Contract 
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.13 
ACCEPTANCE 

to a cepAND REJECTION
to accept pr nos thl ,- - --. .vx P OS LS " 
r OF PROPOS. The Owner reserves
ich, the right
proposal by a qualified bidder; 

in its Judgment, is the lowest responsive
waive, subject to reject any and all proposals; and to
to AID approval, minor irregularities in any proposal that
is submitted.
 

A responsive proposal 
is
of these specifications and documents without material modification. 


one which accepts all of the items and conditions
material modification is 
 A
quality, or delivery or 
installation date of equipment or materials;
price, quality, scope, delivery date, 


one which affects in any way the price, quantity,
 
or the
materials, or completion date of equipment and
 

or other services to be supplied or performed;
in any way any responsibilities, 
 or, which limits
any rights of the Owner or 
duties, or liabilities of the bidder or
of AID, as
fied or defined in 

any of the foregoing have been specithese specifications 
and documents.
 
Award of contract must be approved by AID.
 
B.14 
 CURRENCIES. 
 Proposal pricing shall be stated in USA Dollars and
 
Indonesian Rupiahs as 
shown in the Proposal.
Contractor be paid in the currencies expended by hini.
side Indonesia shall be shown as 


It is intended that the
 
Costs incurred out-
USA Dollars. Pricing shall be in rupiahs
 

for that portion of the work performed in Indonesia, except wage payment to

expatriate employees and other allowable dollar costs.
B.15 
 EVALUATION. 
The proposals will be evaluated comparing the investment
 
cost of equipment and materials, investment costs of. erection of the equip
ment 
and materials 
(foreign and domestic), and the annual fuel cost. 

and fuel costs will be calculated using the following load profile and steam
 

Energy
 
generator efficiencies:
 

Evaluation will be based upon a fuel cost of $0.45/106Btu.
 

AnnualOperating Time,Turbine Load, 'Iw hoursperyear 

15.0 
800 

20.0 
800 

25.0 2,400 

30.0 2,400 

Annual Generation, 
kWh x106 

12.0 

16.0 

60.0 

72.0 

Assumed Steam 
Generator Efficiency,
G er cenc 

89.0 

89.0 

89.0 

88.9 
40.0 

45.0 

50.0 

1,200 

200 

200 

48.0 

9.0. 

10.0 

88.7 

88.5 

88.0 
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Evaluation period will be 10 years. The annual interest rate is 9 per
 
cent.
 

The total proposal price for equipment and materials and erection will be;
 
compared in US Dollars. The Rupiah portion of the proposal price will be
 
expressed in USA Dollars at the exchange rate of 415 Indonesian Rupiahs per
 
USA Dollar.
 

The assumed load profile and steam generator efficiencies indicated above
 
and the proposal data shall be included in the award formula to establish
 
a total comparative evaluated cost for each bidder.
 

Each proposal will be evaluated in accordance with the following Award Formula:
 

Award Formula - A+B+C+D
 

Where: A = Equipment cost of two turbine generators (fas),
 
Item C.l of Proposal
 

B = Equipment installation cost in-USA-Dollars,
 
Item C.3 of Proposal
 

C = Equipment installation cost in Rupiah equivalent
 
USA Dollars, Item C.3 of Proposal
 

D = Present worth of annual fuel cost as indicated
 
below
 

Present worth is the Present Worth Factor (Wi), Uniform Series, based on
 
an annual interest rate of 9 per cent for a period of 10 years multiplied
 
by the annua. cost. 'The PWF is 6.427 at 9 per cent for 10 years. The
 
annual fuel cost and its present worth will be established in accordance
 
with the f~llowing:
 

Col Col Col Col Col eol 
1 2 3 4 5 6 

Turbine 
Load, 1 W kWh/yr x 106 

Guaranteed 
Btu/kWh 

Total Annual 
Fuel Input, 
Btu x 106 

Unit Fuel 
Cost, 

$/106 Btu 
Total Annua
Fuel Cost, 

l 
$ 

15 12 10,085 121,020 0.45 54,459
 
20 16 9,648 154,368 0.45 69,466
 
25 60 9,411 564,660 0.45 254,097
 

30 72 9,266 667,152 0.45 300,218
 

40 48 9,148 439,104 0.45 197,597
 

45 9 9,152 82,368 0.45 37,066
 
50 10 9,202 92,020 0.45 41,409
 

* Added for Contract Annual Fuel Post 
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Present worth of annual fuel cost
 
, Annual Fuel Cost x Present Worth Factor
 

Present worth of annual fuel cost
* Annual Fuel Cost 
x 6.427 

$6,133,363
 

Notes
 

Col 1 
Turbine load as assumed in the load profile, MW
 
Col 2 
Annual generated kilowatthours 
as assumed from the load profile kWh
 

Col 3 Guaranteed Btu per kWh from Proposal
 

Col 4 
Total annual Btu input (Column 2 x Column 3)
 

Col 5 Unit fuel cost of 
$0.45 per million Btu at 
the specified steam
 
generator efficiency
 

Col 6 
Total annual fuel cost based upon assumed load profile

(Column 4 x Column 5)
 

* Bidders shall insert data required in Columns 3 through 6
 

** 	 The guaranteed Btu/kwhr listed in column three for variousturbine loads are based on heat rate formula per Article2A.4.2, rated steam conditions, two inches mercury exhaust
pressure, 
zero percent makeup and three percent to air
 
heater.
 

* Added in accordance with Item 2 of Addendum 1 

** Added for Contract 
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PROPOSAL
 

To: Ir. Bagoes Moedijantoro, Director of Construction
 
PERUStiIAAN UIVIU LISTRIK NEGARA
 
Jalan Sunan Ngampel 1
 
Kebajoran Baru, Jakarta, Indonesia
 

PROPOSAL FOR TURBINE GENERATORS 

Gentlemen: 

The umdersigned bidder having read and examined the specifications and 
associated contract documents for the above designated equipment and 
materials which will be incorporated in the new Semarang Steam Power Plant 
does hereby propose to furnish and install the equipment and materials and 
provide the services set forth in this Proposal.
 

All prices stated herein are 
firm and shall not be subject to escalation
 
provided this Proposal is accepted within 150 days after the date of
 
opening of the proposals.
 

The prices stated in USA Dollars include all USA taxes which might law
fully be assessed against the Ludersigned. All Indonesian taxes which 
might lawfully by assessed against the undersigned shall be for the ac
count of the Owner in accordance with the provisions of Article GC.22.2.
 

LUMP SUN PRICES 

The undersigned bidder hereby proposes to furnish and erect two turbine 
generators, two lube cil conditioners, and hydrogen generation equipment

complete in accordance with the specifications and associated contract 
documents as defined in Article GC. 1 of the GENERAL CONDITIONS for the 
following firm lump sum prices. 

C. 1 EQUIPMENT AND MATERIALS 

Lump sum price for furnishing two turbine generators,
 
two lube oil conditioners, and hydrogen generation

equipment fas USA port of shipment including installa
tion technical services complete as specified.
 

00 
-Ale,. 7 -hLy etl /oo- - Dollars ($5-'2 7 looJSt 

(Price in Words) 
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C.2 FREIGiT 

Estimated lump sum price of ocean freight including port charais
for handlig, loading, and unloading onto barge; insurance; and
port surcharge for shipping all equipment and materials furnished
under C.1 above from USA port 
to Port of Semarang, Indonesia:
 

-" Dollars ($.2''/,oJsA) 

(Price in Words)
 

C.3 ERECTION
 

Lump sum price for receiving on board barge at 
the Port of
Semarang, hauling, unloading, storing, erecting, and placing
into successful operation at
harbor area 
the plant site located in the
the equipment and materials furnished under C.1
above, complete as specified:
 

" - "l -olars ($Sd6/O0 USA) 

(Price in Words) 

and
 
Y". T .',,.,z/odv ,,/,, 

1 7= (re Lf .. _-.. Rupiahs (Rp IND)
(Price in Words) 


"-37 9 7The undersigned hereby proposes that he will perform the majority of the 

, o 

erection work with his own forces and that specific portions of the erectionwork not performed by the undersigned will be perforetdsubcontractors, subject to 
by the following

Owner and AID approval: 

Work Subcontracted 

Name of Subcontractor
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The undersigned hereby declares that only the persons or firms interested in
 
the Proposal as principal or principals are named herein, and that no other
 
persons or firms than herein mentioned have any interest in this Proposal
 
or in the contract to be entered into; that this Proposal is made without 
connection with any other person, company, or parties likewise submitting 
a proposal; and that it is in all respects for and in good faith, without 
collusion or fraud.
 

If this Proposal is accepted, the undersigned bidder agrees to submit engi
neering data, provide services, and to complete delivery and erection of 
the equipment and materials in accordance with the schedules stipulated in
 
the specifications. The undersigned fully understands that adherence to
 
the schedules stipulated is of the essence of the contract.
 

If this Proposal is accepted, the undersigned hereby agrees .to enter into 
a contract on the attached forms within 45 calendar days from the date of 
notice by the Owner of award of contract and to furnish satisfactory 
Performance and Payment Bonds to the Owner. 

Dated at l'e ,/ , ,6ao. tV, this S& day of Ocie e - , 19_j" 
Am r-IC 7-1-e I C. C0A? /v'yy 

By /-/, D-77 /e/04 
Title -,-9-W C7-

Business Address of Bidder /69 9 /.a' / 9ec ,e _ 

State of Incorporation A/_e ... y 1 " 

Address of Principal Office /j79 ,M &7,/XCo ,'vi, 
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PROPOSAL DATA
 

D.1 GENERAL. Each bidder shall submit complete and definitive informa
tion on his offering in sufficient detail to permit a complete analysis
 
of the bid. The requirements stated in the INSTRUCTIONS TO BIDDERS rela
tive to information submittal shall be followed.
 

The requirements for information contained in this section are basic re
quirements. Additional information shall be provided as requested by the
 
Engineer.
 

D.2 PERFORMANCE CURVES. The following performance curves shall be fur
nished as specified in Part 2.
 

Heat balance diagrams as specified in Part 2 of these
 
specifications
 

Capability versus exhaust pressure curve for guaranteed
 
and maximum expected throttle flow including condition
 
of 105 per cent of rated pressure and with all heaters
 
in service
 

D.3 ARRANGEMENT DRAWING. An outline drawing, prepared specifically for
 
this Proposal, of the turbine generator unit and the auxiliaries shall be
 
submitted giving the follcing information:
 

Turbine overall leng'h, width, and height
 

Generator overall length, width, and height
 

Location and size of steam inlet connection
 

Bearing spans
 

Exhaust connection dimensions and locatiun
 

Shaft center line to floor line dimension
 

Generator rotor removal clearance
 

Minimum distance from shaft center line to center of crane
 
lifting hook when in uppermost position for handling any
 
part of machine
 

Table of weights showing assembled weight of major components,
 
weights to be handled during erection, and weight of parts to
 
be handled during overhaul
 

(PLN - 6104 ) 
(TURBINE GENERATOR - M-1OA) D-1 
021573 



All drawings shall be in sufficient detail to permit preliminary plantarrangement studies to be made, 

D.4 SUPPLEMENTARY INFORMATION% The following supplementary information
shall be submitted: 

List of recommended spare parts, needed for a three year period ofoperation and estimated total cost, CI&F. 
The successful bidder only
will be required to 
submit a complete listing with individual prices.
 

D.5 EqUIP(ENT DATA. The information required onto the following pages isassist the Engineer in analyzing the Proposal and inestimate of taking an accuratethe work required to install and erect the eq6lpment and mate
rials.
 

The data listed herein is stated for definitive purposes and for the con
venience of the Owner. 

The data listed herein shall apply for each turbine generator unit fur
nished under these specifications.
 

The data listed herein shall not relieve the Contractor of his responsibility for meeting the requirements of the detailed specifications.
 

Note: 
 Write entries boldly with black ink or type entries using

carbon black ribbon. 
Do not use ball point pens. The
completed pages will be reproduced by blue line printing.
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__ 

D.5.1 General •. General Electric Comp;a.y(Bidder's Uwnme) 
Overall dimensions, feet
 

Length • 52'8" 

0
Width 


Height above floor 
 _ 

Minimum size opening through 

__ 

which largest component can
 
be moved into a building, feet
 

Width Turbine Actual (unlagged) 13'1" 
Height Turbine Actual (Unlagged) 12'2" 

Heaviest piece to be handled
 
during erection, lb 
 * r a$- r A q 0 

Heaviest piece to be handled
 
after erection, lb 
 Turbine Upper Half - 42,000 

Minimum distance required from
 
operating floor to center of 
crane
 
lifting hook when in uppermost
 
position for handling any part

of machine 
 . 20'7" 

D.5.2 Turbine
 

Assembled weight of turbine complete

without external accessories, lb. • 190,000
 

Will the turbine be completely
 
assembled at the factory 
 Yes
 

Will the turbine be shipped

fully assembled 
 • Yes 

Type and cylinder arrangement . Single Cylinder; Impulse
 
Performance 
 MW Output 
 Btu per kwhr * 

Condition A, guaranteed 
 ." 12.5 10449 
Condition B, guaranteed F. 25 9A90 

Condition C, guaranteed E-4 37.5 9244 

Condition D, guaranteed 50. 823 9286 
Condition E, expecEed 
 56.082 9170 

* *Gross Heat Rate: 
 See Proposal
 
* for Other calculated heat rates.
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Throttle flow, lb per hour 


Condition D, guaranteed 


Condition E, expected 


Approximate minimum load at which
 
unit can 
operate satisfactorily
for continuous period, .kW 

Time required for pickup from
 
minimum load 
to maximum load,
 
minutes
 

Length of last stage blade, in.
 

Exhaust annulus areas, last
stage wheel, sq ft 


Steam loading on last row of

blades under Condition D,
lb per sq ft 


Velocity at tip of longest 
row
of blades, fps 


Bearings - Main 

Type 

Number 

Thrust bearing, type 

Number of main bearings and type 

Method of fastening, shroud~ng,
and lashing 

Number and location of stage
blading fitted with stellite
shields 


Type of shaft sealing 


Number, type, and location of
shaft couplings 
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* 
 General Electric Company

(Bidder's Name)
 

.
 451,574
 

498,335
 

5% of Guarantee 

' 
 26.2"
 

11,800
 

1255
 

Axial Groove; Ellitical
 

Turbine 
- 2: Generator-

' Tapered Land 

See Above 

N/A 

" None 

E4 Labyrinth 

"1 - Solid
 

.
 

S 

2 



Materials and 	type of fabrication 


Turbine shaft 


Steam chest 


Casing bolts 


Stop valve body 


Turbine blading 


Heat insulation type and
 
description 


Turbine casing
 

Pipe insulation 

D.5.3 Lubricating Oil System.
 

Will turbine oil reservoir be
 
shipped completely assembled
 
with coolers, pumps, and motors,
 
mounted 

Oil coolers
 

Water flow at maximum
 
load, gpi 


Water side pressure loss, ft. 


D.5.4 Gland Steam Removal Equipment
 

Type 

Number of exhauster units 


D.5.5 Generator
 

Assembled weight of generator
 
complete without external
 
accessories, lb 


Will the generator be completely
 
assembled at the factory 


Will stator and rotor be shipped
 
assembled 
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(Bidder's Name) 

Chrome MoIy Vanadium Forging
 

1 1/4 Chrome 1/2 Moly
 

• Chrome moly vanadium 

1 1/4 Chrome 1/2 Moly
 

12 Chrome
 

Plastic cement, blankets and/or block 

Preformed Block with Aluminum 
* lagging 

ys 

" 	 430 

7 ft. 

Water Separator & Blower 

" 

2"208000 

Yes - Except 	for Coolers 

' Yes - but Bearincrs will be 
* slushed
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Mimus kVA rating of generator 

0.5 psi hydrogen 


15 psi hydrogen. 


30 psi hydrogen 


Generator rated voltage 


Maximum kVA rating air cooled 


Generator reactance in per cent
 
values on 11.5 kV rating, at
 
maximum kVA rating of generator
 
with 30 psi hydrogen
 

Zero sequence at rated current

(Xo) 


Negative sequerce at rated
 
voltage (X2 ) 


Subtransient at rated1
 
voltage (X"d) 


Transient at rated current
 
(X'd) 


Synchronous at rated current
 
(Xd) 


Surge impedance, ohms/phase 


Short circuit ratio when operating

at Condition D 


Generator voltage regulation
 

Rise in terminal voltage in
 
per cent of full load voltage 

for load of 100 per cent of
 
nominal rating and 
 rated
 
lagging power factor that will 

occur with constant field
 
current and with the generator

operating at rated voltage,
 
nominal speed, and when the
load is reduced to 
zero 


* 

. 

. 

General Electric Company 

(Bidder's Name) 

43750 

57500 

62500 

11500 

18750 

. 

' 

8.0% 

16.5% 

• 

. 

17.5% 

31.5% 

175% 

84 

* 0.58 

r. 

" 

34.0 per cent 

(PLN - 6104 )(TURBINE GENERATOR - M-10A) 

D-6

061873
 

S 



Rise in terminal voltage in . General Electric Company 
per cent of full load voltage . (bidder's Nume) 
for load of 100 per cent of
 
nominal rating and 100 per
 
cent power factor that will
 
occur with constant field
 
current and with the generator
 
operating at rated voltage,
 
nominal speed, and when the
 
load is reduced to zero 31.0 per cent
 

Generator winding capacitance
 
to ground, all phases tied
 
together, mfd . 0.48
 

Generator pull-out power in kW at
 
rated voltage with infinite bus
 
and field set for
 

Maximum kVA at 0.80 pf 90600 

Maximum kVA at 1.0 pf 
 75900 

Hydrogen consumption at different
 
hydrogen pressures
 

Hydrogen pressure, psi 0.5 
 15 30
 

Hydrogen consumption
 
(cu ft/24 hour guaranteed)
 

Minimum space to withdraw rotor
 

Straight pull 
 24' 3" 

Askew 18' 3" x 13' - 1" 

D.5.6 Rtay Excitation System
 

Make and type of excitation system -. G.E. type EDF direct 

0. connected rotating main exciter
 

E4 
 with pilot exciter
 

Will excitation equipment be 
shipped fully assembled " No 

(PLN - 6104 )
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- General Electric Com~any

* 
 (Bidder sName)
Rated output of excitation system,


kW 

200,
 

Exciter ceiling voltage 
 .
 300
 
Maximum continuous exciter current,
amperes 


" 800
 
Weight of exciter 


11,50
 

Maximum temperature rise above

ambient air temperature of 40 C
 

Generator collector rings 

85C 

Exciter field winding 

4n
 

Exciter commutator 

5.5
 

Air circulated through exciter
and collectors, cfm 

4300
 

Generator field current at
maximum excitation, amperes 

771
 

Voltage required to provide

generator field current at
maximum amperes 


' 
 249
 

Temperature rise of air through

exciter and collectors at maximum
excitation, degrees F 


'15
 

Make and type of voltage regulator 
 G.1,. GFA4
 
Number, type, and location of

exciter temperature detectors
 

Armature 

6
 

Exciter 

2
 

Cold Gas (Generator)
Hot Gas (Generator) "4
 
4
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__ 

Generator 	 •General Electric Company.field breaker and 	 leric-Gerl Nme) 

motor operated rheostat (Bidder's Name) 

Length, ft . 5' 6" 

Depth, ft • 5' 0" 

Height, ft 7' 6" 

Weight, lb 	 2500
 

D.5.7 	.Brushless Excitation System
 
(if proposed)
 

Make and type of excitation system'
 

Will excitation equipment be
 
shipped fully assembled
 

Rated output of excitation system,
 
kW 
 _
 

Exciter ceiling voltage 

Maximum continuous exciter
 
current, amperes 
 _ 

Make and type of voltage regulator "
 

Excitation system response ratio
 

Guaranteed 
 "
 

Expected
 

Voltage regulator and excitation
 
system cubicles '
 

Length, in. 

. 

Depth, 	in. 
 _" 

Height, in. 
 "
 

Weight, lb
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D.5.8 Static Excitation system 
* (Bidder's Name)

(Bi s N 

(if proposed) 
Make And type of excitation system 

Will excitation equipment be
 
shipped fully assembled
 

Rated output of excitation
 
system, kW
 

Exciter ceiling voltage
 

Maximum continuous exciter
 
current, amperes
 

Make and type of voltage regulator
 

Voltage regulator and excitation
 
system switchgear group
 

Overall dimensions
 

Weight, lb 

Excitation power potential
 
transformer
 

Size of transformer, kVA
 

Weight, lb
 

D.5.9 Hyd 
 en Coolers
 

Maximum water flow, gpm 

Water side pressure loss, ft. 
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: GENERAL ELECTRIC COMPA Y__ 
D.5.10 Turbine Generator Motors 
 i1iddcr iwri~)
 

Typic Preq & Type FL
 

* HP Volts Phases RPM Encl AMPS 
Main suction pump (ac) . 60 230460 60-3 3660 ODP 70
 
Emergency bearing oil pump (dc) 15 . 120 3500 TEFCJLL 

Turning gear oil pump (ac) " 2 2460 60-3 3600 QDP 1I_5 
Turning gear motor 3 240 60-3 3600 DP I 
Main seal oil pump (ac) NVA
-

Emergency seal oil pump (dc) 

-

N/A
 
Oil reservoir vapor extractor 3/4 2* 230O 60 60-3 1200 ODP _1.._55 
Seal oil vacuum pump I/2 /460 60-3 1800 TELV __
 
Gas drier 
 X 
Purity meter blowers 
 ' X
 

Voltage regulator 

* X 

Other motors (list use and data)
 

Gland Exhauster 2 230_0 60-3 3600 01. 2._8_ 
Oil Conditioner Pump 3/4 60 60-3 1200 ODP l.'55 

* EXP.Oil Conditioner Blower . 1/4 115 60-1 1800 PROOF 4. 4 
D.5.11 Lube Oil Conditioner
 

Manufacturer 
 Bowser 
Model or type number . 832P Size 3 
Overall dimensions '60"x65"X47" 
 tall
 
Weight of unit, lb 
 5950" operating,2450" shilin
 
Flow bacK capacity, gallons 
 .. 267 gal 

Circulation flow, gph "__270 
 gal
 

Approximate quantity of oil in systemO"

gallons E" 
 500 gal 

Circulating pump
 
Make and model number 
 Viking Model H-132D
 

Motor size, hp 
 3/4
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Genernl Electric '(o:.npnwv 
(dl4L .r'. Nu ,a: ) 

Speed, rpm 1200 
Full load current, amps 
 11.55
 

Ventilating fin
 

Make and model number 

r can 

Capacity, scfm 

335 

Motor size, hp 

1/2 

D.5.12 
 Hydrogen Generation Equipment
 
Manufacturer 


THE ELECTROLYSER CORPOPATIOr: 
Number of cells 


3 
Hydrogen output per cell, cfh 
 • 25
 
Guaranteed analysis of gas
 

Hydrogen, per cent 
 9975%
 
Oxygen, per cent 


99 r__.99.5: 
Nitrogen, per cent 
 Less than0.01%
 
Carbon dioxide, per cent 
 Less than0.01,r
 

Makeup water requirements, gpm 
 0.5
 
Cooling water requirements, gpm 
 - 1.0
 

Compressors
 

Manufacturer 

GARDNTER ;DENVER 

Model number 

ADA
 

Gas dryer
 

Manufacturer 

.
 LECTRODLYER (OR EQUIVALEI;T)
 

Model number 

. SPECIALFOR 

Hydrogen gas purity analyzer
 
Manufacturer 


e. 
 LEEDS & NORTHRUP (OR EQUVAL:-
Model number 


E 78 02-D-A8 
Electrolyte purity analyzer
 

Manufacturer 

.
 THE ELECTROLYSER CORPORATION 

Model number 
 ' 
 619A (Soecific GrvityTo ster) 

(PLN - 6104 )
(TURBINE GEWERAT6R 
- 14-10A)
052973 


* 
D-12 



F*ter ENERAL ELECTRI]C VI.P,.

F 

(Bidder's Name)

Manufacturer 


PALL CORPORATION
 

Model number 

• 	 IEC 8001G
 

Number of spare cartridges

furnished 


. 12 

Chemical makeup 

Material 
LOW CHLORIDE CAUSTIC POTASH 

Quantity furnished in 
addition to initial charge 6 DRUMS (k00 LBS EACH).
 

Hydrogen storage tank
 

Size
 

Diameter 

8 FT. (APPROX)
 

Straight side 
 30 FT.
 

Overall length 
 33 FT. 
Volume, cubic feet 
 1.570 CT. IT.
 

Material 	(by AST14)
 

Shell 

TANK WOULDBE DESIG!-FDTO AS'7E 

Heads 
' CODE AND DESIGNT DATA IS NOT 

Saddle plates 
 AVAILABLE ATTilIS DATE 
Metal thicknesses, inches
 

Shell
 

Heads
 

Belly saddle plates 

.__
 

Support saddle plates 
 EA 

Weight, lbs 

23,000 /APPOX) 

(PLN 	- 6104 
 ) 	 .(TURBINE GENERATOR 
- M-IOA) 

D-13021573
 



Power requirement for motors, 
kW 

416 volts, 3 phase, 50 hertz 

240 volts, single phase,
50 hertz 

Motors (list use and data) 

' 

GENERAL EICTRICC 0MPA 
(Bidder'g Name) 

2 KW 

.5 KW 

y 

HP Volts 

* 416 

*_ 416 

-1/3 24o 

Freq & 
Phases RPM 

3/50 1500, 

3/50 1500 

1/5o 2500 

/50- 10 -

Type 
Encl 

jPL 

DPF 

XPL 

P 

FL 
ApS 

2.4 

1.0 

3.0 

. 

Regeneration heaters for gas drying 

Number 

kW, each 

Rated voltage• 

2 

0.600 

2408ingle phase 

0 

E4 
.4. 

,(PLN- 6104 ) .(TURBINE GENERATOR 
 M-IOA) 

D-14052973
 



GEEs EPAL ELE T C NATIONAL 

SALES 

GENERAL ELECTRIC COMPANY, 159 MADISON AVE., NEW YORK, N. Y. 10016, U.S.A. D I V IS I O N 

October 5, 1973 

Ir. Bagoes Moedijantoro, Director of Construction
 
PRUSAHAAN RUM LISTRIK NEGARA 
Jalan Sunan Ngampel 1 
Kebajoran Baru, Jakarta, Indonesia 

Subject: 	 Semarang Steam Power Plant 
Units 1 and 2 
Specification 6104-M-1OA 
GE Proposal No. 247-E-5002 

Gentlemen:
 

In response to your invitation to bid for the furnishing and installation
 
of two 50 MW steam turbine generators and associated equipment for the Semarang
 
Steam Power Plant, we are pleased to offer our proposal consisting of the following:
 

1-	PLN specification 6104-11-1OA with completed Proposal Form(pages C-I
 to 	C-3) and Proposal Data (pages D-3-to D-1h.)
 

2-	Addenda 1 to 4 to Specification M-1OA dated 8/2/73, 8/15/730 8/31/73
 
and 9/17/73 respectively.
 

3-	 General Electric Turbine Generator Specification LTSD - 9825Dt- dated 
l0/5/73. 

4-	The Electrolyser Corporation proposal specification No. 1915-1801
 
covering the Hydrogen Generation Equipment.
 

5- Bidder 	Qualification Data.
 

6-	List of recommended spare parts for three year operation.
 

7- This Proposal letter dated 10/5/73.
 

The price for the equipment and services being offered will be as specified 
per items C. 1, C. 2 and C. 3 of the Proposal Form of specification 6104-M-IOA. 

The equipment prices quoted include delivery of the equipment FOB Factory,
 

freight prepaid to alongside vessel, New York, with provision for export pre
paration. 

Phono 212 750-2000 1 Cable INGECO NEW YORm 



I'ItIRN ;IGIfAI. %A,i.1. IIlVIsIItN 

In accoidance with your specification 6 10%-M-iOA, the equipment is to be
delivered and erected in order to meet certain specified calendar dates for
abegin start-vp period", "initial operation" and "continuous commercial operation".
Your specification also defines the "contract effective date" as the date when
both the signed contract is approved by AID and an irrevocable Letter of Credit
is establihed in a USA Bank, however, no specific calendar date has been
specified for this "Contract effective date*. 
 In as much as based upon our current factory production schedule, the two turbine generators offered herein can
be delivered US Port of Export 16 and 17 monthe after the date of the establishment of the irrevocable Letter of Credit, we can comply with the specific calendar
dates for "begin start-up period"t, 
"initial operation" and "commercial operation4
on the basis that the "effective date of contract" is within the 150 day validity
period of this proposal.
 

With regard to the performance test requirements of Article 2A.5 of your
specification 61oh-M-IOA, we wish to point out that the one percent tolerence
specified is not consistent with a station instrument test, but rathar approaches
the tolerence to be exrected under an ASME precisioq test. 
We therefore feel
that the conditions relating to the proposed test be subject to mutual atreement.
 
We propose that the warranty of the turbine generators be for a period of
18 months from initial synchronization of each unit, but in any event not to
exceed 36 months from date of shlprent FOB factory. 
Based upon the completion
dates indicated in your specification this will provide you with the same period
of warranty which you have requested, namely 12 months from commercial operation.
However it asSociates the responibility of the Contractor to an event which is
within his control, whereas the achieving of commercial operation is contingentupon work being completed by others so that the plant can be placed in commercial


operation*
 

With regard to Article GC.27 we propose that title to the equipment pass
to the Owner upon delivery FOB factory, with all other provisions of this Article
remaining as specified. 

.With regard to Article GC.28 we prepose that the following be added:
 
The total liability of Contractor (including its subcontractors)
on any claim, whether in contract, tort (including negligence) or
otherwise, arising out of, connected with, or resulting from the
manufacture, sale, delivery, resale, repair, replaoement or use of
any product or the furnishing of any service shall not exceed the
price allocable to the product or sdrvice or part thereof which gives
rise to the claim.
 

In no event shall Contractor (or its subcontractors) be liable
for any special or consequential damages including, but not limited
to, damages for loss of revenue, cost of capital, claims of customers
for service intmrruptions or failure of supply, and costs and expenses
incurred in connection with labor, overhead, transporation or substiture
facilities or supply sources.
 

-2



The estimated CIF price for spare parts for three years operation is

$45,000 per unit.
 

We appreciate this opportunity to offer equipment and services for yourproposed power plant and sincerely trust you will find our proposal acceptable and that we will be favored with your order. 

Very truly yours
 

HO.J. O'Brien 
Attorney-in-fact 
Power Generation Sales 



GENERAL 0 ELECTRIC 

PROPOSAL 
For PERUSAHAAN UMUM LISTRIK NEGARA pow. ...247-P..5002...

SEMARANG STEAM POWER PLANTS 	 Spec. N ...-. l D- .flzSB... 
UNITS 1 and 2 Cont No. 

Req. No_.. 

This proposel Includes: 

Two (2) 50001 KW rated, 3000 RPM, single flow steam 
turbines with one row of 20.0" last stage buckets

designed for inlet steam conditions of 1250 PSIG,

950' FTT and condensing to 
3.5" HgA with five (5)
uncontrolled extractions for feedwater heating.
 

0.85
*Two (2) 	62500 KVA, &/gb power factor, 3 phase, 50 cycle,

3000 RPM, 11,500 volts, 0.58"short-circuit ratio,

hydrogen-cooled (30 PSIG) synchronous generators,

with four (4) corner-mounted coolers designed

for 95'F and 125 PSIG cooling water.
 

*Two (2) 	Static Excitation Systems, including regulator
 
and excitation cubicle, rated 200 KW, 250 volts.
 

OR
 

Two (2) 
200 KW, 250 volt, gear connected, differential
 
compound wound, exciters.
 

Two (2) 7.5 KW, 250 volt, compound, pilot exciters.
 

Two (2) 
Sets of features and accessories as described
 
herein.
 

* See Basis 	of Contract Award 

Page 1 Date: 10/5/73 - JDM 
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GENERALOf ELECTRIC
 
COMPANY
 

GUARAITEED PERFORMANCE SPECIFICATIONS for
 
STEAM TURBINE-GENERATOR UNIT
 

FOR: PERUSAHAAN UMUM LISTRII 
NEGARA

SEMARANG STEAM POWER PLANTS 
 SPECATmf e. LTSD9825BUNITS 1 AND 2 PROPOGTION o.- 247-E-500; 

TURBINE 
 TYPE
 
KILOWATTS 
 APM INITIAL STEAM INITIAL STEAM RgHIAT STEAM EXHAUST PRESS. 

PRESSURIE PSIG 
 TaMp DEGREES F T9MR 060*5 l IN. "aV a 

50001 3000 1250 
 950 
 3.5
 

NEAT RATE
 
GENERATOR 	 TERMINAL OUTPUT HET RATE For METHOD of CALCULATION. AF191 r lIHEAT BLANCE OIAONAM 

KILOWATTS BTU pw KW-HR 

56082 
 9170 LTSD-9825B-I 
 8/27/73
 

52788 
 9336 LTSD-9825B-2 
 8/27/73
 

50823 
 9286 LTSD-9825B-3 
 8/27/73
 

37500 
 9244 LTSD-9825B-4 
 8/27/73
 

25000 
 9490 LTSD-9825B-5 
 8/27/73
 

- 12500 10449 LTSD-9825B-6 
 8/27/73
 

50001 
 9441 LTSD-9825B-' 
 8/27/73
 

51498  9163 !LTSD-9825B-8 
 .8/27/73
 

The turbine will be guaranteed to pns not less than 45.S .74 pounds of steam per hour at rated steamconditions. 	This Is based on developing 5 0 (501 

percent feedwoter makeup, and 

kw with on exhaust pressure of 1. 5 Inches Mercury Absolute,
a feedwoter hooting cycle as shown on heat balance diagram - T-fl-.925B-_8 
dated 19,/7.,/71.. 

Unless otherwise speclfically noted, the remainder of the information represenl engineering calculations and design,
and, as such, are epe cted but not guaranteed. 

*Gross Heat Rate. 
For Net Heat Rate and Customer Heat Rate
 
see page 3 or the Applicable Heat Balance Diagram.
 

PAGE 2 Date: 10/5/73 - JDM
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Summary of Heat Rate Performance
 

HEAT RATE
 

Generator Terminal Output 
 Gross Heat Rate For Method of
Net Heat Rate *Customer Heat Rate
Kilowats 
 BTU perKW-HR Heat Balance Diagrair
BTU perKW,-HR 
 BTU perKW-UR 
 Number
 
56082 


9170 
 .9349 
 9349 
 LTSD-9825B-I
52788 

9336 
 9511 
 9252 
 LTSD-9825B-2
50823 

9286 
 9458 
 9202 
 LTSD-9825B-3
37500 

9244 
 9409 
 9162 
 LTSD-9825B-4
25000 

9490 
 9656 
 9411 
 LTSD-9825B-5
12500 


10449 
 10644 
 10378 
 L SD-9825B-6
50001 

9441 
 9625 
 9441 
 LTSD-9825B-7
51498 

9163 
 9331 
 9331 
 LTSD-9825B-8
 

*Customer Heat Rate as defined by Specification.
 

Page 3 
 Date: 10/5/73 
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SEEEA LELCTS$It 

Specification No. 
LTSD-9825B
 
Proposition No. 
 247-E-5002
 

TURBINE DATA
 

Guaranteed Performance
 

The steam turbine is guaranteed to produce 
50001 KW while operating
at rated steam conditions, 
3.5 inches of Mercury absolute exhaust
pressure, 
3% cycle make-up, 
3% to air heaters and while exhausting
trough 5 stages to heat its own feedwater, as shown on Heat Balance

LTSD-9825B-7 dated 8/27-73.
 

The guaranteed throttle steam flow for the conditions listed above is
 
451 574 lbs/hr.
 

Expected Performance
 

To assure that the steam turbine will pass the guaranteed throttle
flow while considering variations in flow coefficients from expected
values, manufacturing tolerances on drawing areas, etc., which may
affect the flow, the turbine is being designed for an expected flow
of 474,153 
 lbs. per hour. With valves wide open and rated steam conditions, the expected output with this flow is' 52788 
 KW at 3.0" HgA.
exhaust pressure and 0% 
make-up, and 3% to air heaters as-shown on
Heat Balance LTSD-9825B-2 dated 8/27/73.
 

The turbine is guaranteed to be safe for continuous operation with
valves wide open. Furthermore, the unit shall be capable of operating
continuously with valves wide open and 105% of rated initial pressure
while passing an expected flow of 498335 
 lbs. per hour. The maximum
expectel output with this flow is 
 56082 KW at 3.0 inches HqA.,
0% make-up 0% air heaters and 1313 PSIG initial pressure, as shown on
Heat Balance LTSD-9825B-I dated 8/27/73.
 

Proposition Outline
 

The Proposition Outline RW80-9825B for this unit follows the heat
balances. 
Weights and dimensions are generally correct. 
However, the
Proposition Outline should not be used for final constzuction drawings
and designs, since the coordinated engineering required to meet the
Purchaser's installation may necessitate certain minor changes in order
to provide the personal design of your equipment.
 

Page 4 Date: 10/5/73 - JDM 



Specification No. LTSD-9825B
 
Proposition .o. 
247-E-5002
 

ALLOWABLE PRESSURE AND TEMPERATURE VARIATTOMS
 
Rated Initial Pressure 1250 psig 
 Rated Temp. 950 or
 
INTRODUCTION
 

The following allowable pressure and temperature variations 
.re
intended to provide for unexpected irregularities during operation
and it is expected that steps will be taken to minimize their
occurrence, and especially their simultaneous occarrence.
 

ALLOWABLE INITIAL PRESSUREVARIATION 
The pressure at-the turbine main steam valve(s) shall be controlled
so that it doesnot exceed 105% of rated pressure. During abnormal
conditions the pressure may exceed rated pressure briefly by as
much as 
20% but the aggregate duration of such-brief swings beyond
105% of rated pressure shall not exceed 12 hours per 12-month
operating period.
 

ALLOWABLE INITIAL.-TEPERATURE VARIATIONS
 
The steam temperature at each steam lead to the turbine main steam
valve(s) shall average not more than rated temperatue:
month operating period. over any 12-
In maintaining this 12-mont'k 
iveraie, the
temperature shall not exceed rated temperature by moi.e than 15OF
except during abnormal conditions resultiny in tempe::a.tures not in
excess of rated temperature by more than 256F for op3rating periods
not more than 400 hours per 12-month operating period nor 50OF above
rated temperature for swings of 15 minute 
duration or less,
aggregating not more than 80 hours per 12-month operating period.
 
In maintaining the temperature specified in the preceding paragraph,
the steam temperature at the inlet to any tuibine main steam valve
must be within 25OF of the steam temperature at the inlet of any
other-turbine main steam valve, except durirU abnormal conditionsit is acceptable to operate with temperature differences not in
excess of 750F for periods of 15 minutes' duration or less, providing
such occurrences are at least four hours apart.
 

Page 5 
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SENINAL 9 ELECTRIC 

Specification No. LTSD-9825B

Proposition No. 247-E-5002
 

OPERATING LIMITATIONS WITH FEEDVATER HEATERS 
REMOVED FROM SERVICE
 

Emergency operation with feedwater heaters out of service is
permissible provided the loading of turbine-generator parts
does not 
exceed that under normal cycle operation with all
extractions in full operation. 
Turbines may be operated for
emergency periods with feedwater heaters out of service as
follows:
 

1. 
One or more non-adjacent heaters may be removed from
service provided steam flow is adjusted so that the
turbine output does not exceed the maximum guaranteed

output.
 

2. If adjacent heaters are 
to be removed from service, and
all heaters at higher pressures are also removed from
service, turbine output must not exceed the maximum.
 
guarantee output.
 

3. 
If adjacent lower pressure hea-ers are to be removedfrom service while the highest pressure heater is still
in service, the steam flow must be adjusted to provide
at 
least ten percent load reduction from maximum
guarantee output for each additional adjacent heater
removed from service:- i.e., 
10 percent load reduction
for two adjacent heaters out of service, 20 percent
load reduction for three adjacent heaters out of service,
etc. 
 The maximum load reduction required for any number
or combination of heaters out of service is 50 percent.
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GENERAL * ELECTRIC 
COMPANY 

GUARANTEED PEFFORMANCE SPECIFICATIONS for
 
GENERATOR and EXCITER
 

PERUSAHAAN UMUM LISTRIK NEGARA
 
SEMERANG STEAM PLANT UNITS 
 1 AND 2 

s5PCIFICATIO .0 LTSD-9825B 
PROPOSITION O. 247-E-5002 

SYNCHRONOUS GENERATOR - HYDROGEN-COOLED
 
GENERATOR RATING AT 30 PSIG HYDROGEN
 

EVA FaORt Kw RpmFACTOR NQ POLES PAS CYCLES VOLTS AMPERES CONNECTIONS 

62500 0.8 50000. 3000 2 3 50 11500 
 3138 WYE
 

The staoor and rotor insulation will be Class B 

Short Circuit-Ratio not less than 0.58 

EXCITER RATING 

TYPE KILOWATTS 
 RPM VOLTS AMPERES CONNECTIONS
 

STATIC 200 - 250 800 -

TOTAL TEMPERATURE COOLING WATER DIELECTRIC TESTS EXCITATION 
TOTAL TEMPERATURE eC NOT TO EXCEED MAXIMUM HEAD NETWEEN COILS AND 

AMOUNT TEMP. FRAMELOS A-C VOLTAGE MAXIMUM 

FOR I MINUTESTATOR COILS COLLECTOR FICLDCOILS 

By By BY 
 FTTMPERATURE THERMOMETER RESISTANCE OPM FDES. WATER STATOR FIELD KW VOL($DETECTOR Des VOLWTE
 

91 125 125 550 95 14.0 23500 2500 192 250 

The rating, total temperature, and dielectric tests are in accord with American Standards C50. 13 - 1965 
The totol temperature is based on supplying the gas cooler with water-as specified above. 
The performance aid total temperature of the generator is based on continuous operation with cooling
hydrogen at a pressure of 30 paig. 
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GENERAL* ELECTRIC 
COMPANY 

GUARANTEED PERFORMANCE SPECIFICATIONS for
 
GENERATOR and EXCITER
 

PERUSAHAAN UMUM LISTRIK NEGARA
 
SEMIARANG STEAM POWER PLANT

UNITS 1 AND 2 

SPECIFICATION No. LTSD-9825B 

PROPOSITION NO._247-E-5002 

SYNCHRONOUS GENERATOR - HYDROGEN-COOLED
 

GENERATOR RATING AT 30 PSIG HYDROGEN
 
KVA POWER KW RPM NQ POLES PHASE CYCLES VOLTS AMPERES CONNECTIONSFACTOR 

62500 0.80 50000 3000, 2 50 11500 313R WvP 
The stator and rotor insulation will be Class B 

Short Circuit Ratio not less than 0.58
 

EXCITER RATING' 

TYPE KILOWATTS RPM VOLTS AMPERES CONNECTIONS 

Gear 
 Differenti 1 
Driven 200 1785 250 
 800 Compound
 

Pilot 7.5 1785 250 30 C:m:)ound 

TOTAL TEMPERATURE COOLING WATER DIELECTRIC TESTS EXCITATION
 
TOTAL TEMPERATURE °C NOT TO EXCEED 
 MAXIMUM EAD COILS ANDBETWEEN MAXIMUM 

AMOUNT TEMP. LOSS FRAME A-C VOLTAGE MAQIRUMSTATOR COILS COLLECTOR FIELDCOILS FOR I MINUTE 
BY BY BY FT 

DETERTOR THERMOMETO RESISTANCE GPM DEO. F WATER STATOR FIELD KW VOLTs 

91 125 125 550 95 14.0 23500 2500 192 250 

The rati-ng, total temperature, and dielectric tests are in accord with American Standards CSO. 13 - 1965 
The total temperature is based on supplying the gas cooler with waler'as specified above.
 
The performance and total temperature of the gener3for is based on continuous operation with cooling
 
hydrogen at a pressure of 30 psig.
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ESTIMATED SATURATION AND SYNCHROS IWPEDANCE CURVES
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S1UEKAL O ELECTRIC 

Sjoeifictla No. LTSD-9825B 

Pzopoltlo. No. 247-E-5002 

SPECIFICATION FOR GENERATOR 

Turbine-driven synchronous generators are rated at the maximum kva, 
kw, and minimum associated overexcited power factor that they are 
guaranteed to deliver while simultaneously meeting all other 
conditions of guarantee. 

Temperature Guarantees 

The generator ratings are made on the basis of continuous operation 
with guaranteed maximum temperatures as listed under Basic 
Generator Features and Accessories. The guaranteed maximum tem
peratures are based on supplying the required flow of cooling water
 
at a temperature of 95 F or lower, and the maintenance of the 
specified casing pressure for hydrogen-cooled generators.
 

Allowable Terminal Voltage Variations
 

The generator is suitable for operation at rated kva, power factor
 
and frequency at any voltage not more than 5 percent above or below
 
rated voltage, but not necessarily in accordance with the standards 
of performance established for operation at normal rating.
 

Short-circuit Ratio
 

The short-circuit ratio is the ratio of the field ampere-turns 
required to produce rated voltage at no load, at rated frequency,
 
to the field arere-turns required to produce rated armature 
current at sustained short circuit. 

The standard short-circuit ratio for the listed generators will not 

be less than 0.58.
 

Capability for Short Time Abnormal Conditions 

1. Thermal 

a. Bal.-nced Currents 

(1) Stator 

The generator armature shall be capable of operating at 130 
percent of rated armature current for at least one minute, starting

from stabilized temperatures at rated conditions. The permissible 
armature currents at times up to 120 seconds are: 
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GENERAL O EL?, 

Proposition No. 247-E-5002 
Specification No. LTSD-9825i 

Time (seconds) 10 30 60 120
 

Armature current 226 154 130 116

(percent)
 

Because armature temperatures will exceed rated load values
under these conditions, the machine construction is based upon
the assumption that the number of such operations at armature
currents to the above limits will occur not more than two times
 
per year.
 

(2) Rotor
 

The generator field winding shall be capable of operating at a
field voltage of 125 percent of rated-load field voltage for atleast one minute starting from stabilized temperatures at ratedconditions. 
 The permissible field voltages at times up to 120
 
seconds are:
 

Time (seconds) i0 30 60 120 

Field voltage 
 208 146 125 _112
(percent)
 

Because field winding temperatures under these coaiditions will
exceed rated-load values, the machine constructic- is based uponthe assumption that the number of such operationE zt field voltagesto the above limits will occur not more than two times per year. 

b. Unbalanced Currents 

The generator will be capable of withstanding, without injury,effects of unbalanced currents for times up to 120 
the 

seconds, providedthe integrated product (12t) of generator negative phase sequencecurrent (12) timeand (t) does not exceed 30. Negative phasesequence current is expressed in per unit of rated stator current,

and time in seconds. 

2o Mechanical 

The generator will be capable of withstanding without mechanicalinjury, any of shorttype circuit at its terminals for times notexceeding the short-time thermal capabilities, when operating atrated kva and power factor and five percent overvoltage, providedthe maximum phase current is limited by external means to a valuewhich does not exceed the maximum phase current obtained from the
three phase fault. 
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sE1IEAL *I*TImi 

Proposition No. 247-E-5002 
Specification no. LTSD-9825B 

Yn the case of stator windings, the criterion for no injury
 
. that the windings will satisfactorily withstand normal
amaintenance high potential test. There will noalso be visibleabnormal deformation or damage to the winding coils and connections. 

Excitation Ceiling Voltage
 

The excitation system will be wide-range stabilized to permit
stable operation down to 25 percent of rated excitation voltage
on,hand con ;rol. The excitation ceiling voltage obtainable
by hand control will be at least 120 percent of rated voltagewhen operating with a load resistance equal to the generator

field. The turbine-generator excitation system will be capable
of supplying ceiling excitation under load for at least one
minute. 
The main exciter response ratio as defined by ANSI
 
Standard C42.10-1957 will be at least 0.5.
 

Wave Shape
 

The deviation factor of the open-circuit terminal voltage wave

of a turbine-generator will not exceed 10 percent.
 

The deviation factor of a wave is the ratio of the maximum

difference between corresponding ordinates of the wave and of
the equivalent sine wave to the maximum ordinate of the equivalent

sine wave when the waves are superposed in such a way as to make

this maximum difference as small as possible.
 

Telephone Influence Factor
 

The balanced telephone influence factor and the residual component
telephone influence factor of turbine-generators in the listed
sizes will meet the latest NEMA and ANSI standards as applicable.
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SEEERA19ELECTRIC
 
Specification No. 
 LTSD-9025B
 
Proposition No. 247-E-5002
 

Generator Tests
 

The generator will be given standard factory tests which will
 
include the following unless specifically waived:
 
a. 	Mechanical inspection.
 

b. 	Mechanical balance.
 

c. 	Measurement of cold resistance of armature and field
 
windings,
 

d. 
Insulation resistance measurements.
 

e. 	Dielectric tests.
 

(1) 	Armature - The standard test voltage shall be an
alternating voltage whose effective value is 1000 volts
plus twice the rated voltage of the generator. This
test shall be applied for 60 seconds' duration immediately
prior to shipment of the generator stator.
 

(2) 	Field 
- The standard test voltage shall be an alternating
voltage whose effective value will be 10 times the fieldrated excitation voltage, but not less than 1500 volts.
This test'shall be applied for 60 seconds' duration
immediately prior to shipment of the generator rotor.
 

f. 
Leakage tests for hydrogen-cooled generator.
 

g. 	Resistance temperature detector test.
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Specification No. LTSD-9825B
Proposition No. 
247-E-5002
 

SPECIFICATIONS FOR
STATIC 	 EXCITATION AND REGULATING EFUIPMENT 

A. RT~
 
1. 
The rating of the excitation equipment is 200 kw, 250 volts, 800 amps2. 
With one unit of the twin rectifier set removed from operation, the remaining


unit will be capable of providing 767 
 amperes excitation continuously, which
corresponds approximately to the following generator outputt
 
62500 KVA @ 0.8 Power Factor.
 

B. AUTOMATICREGULATOR OPERATION
 

1. 	Steady-State Operation
Means will be provided for adjusting the generator terminal voltage at least
 
15% from rated voltage. Variations in the generator load from no load to
 
rated current at rated power factor shall result in a variation of generator
terminal voltage, in the steady-state, of not more than 1%.
 

2. 	Transient Operation
For a sustained three phase fault at the generator terminals, the excitation
system will produce excitation to provide at least 2.0 per unit generator
output current.
 

Excitation system response shall be at least 0.5.
 
C. MANUAL REGULATOR OPERATION
 

I. 
Means are provided for varying the excitation voltage from 25% 
to 100% of its
rated value.
 
2. 
With change of generator load, the manual regulator will hold excitation
voltage approximately constant.
 

D. 
OTHER FEATURES
 

I. 
Provision is made for the removal and replacement of individual rectifier
elements with the excitation system in operation.
2. 
Provision is made for removing either the automatic regulator or the manual
regulator from service while operating the excitation on the other regulator.
3. Provision is made for starting the excitation system after the generator inrunning at or within 10% of rated speed. 
Power for this start-up circuit shall

be obtained from a 125 volt D-C source to be furnished by the Purchaser.
start the excitation system, it is necessary to develop about 10% of rated 

To
terminal voltage on open circuit to overcome forward voltage drop in the
rectifiers.
 
4. The static excitation system on manual control may be momentarily operated in
parallel with a spare rotating nxciter of suitable characteristics for the


purpose of transferring excitation to or from the rotating exciter under
control of a station operator.
 

MU20 Form 13900 
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GENERAL 9ELECTRIC
 
Specification No. LTSD-9825B
 
Proposition 11o. 
 247-E-5002
 

ROTATING EXCITATION AND REGULATING EQUIPMENT
 

Pilot Exciter Excitation System
 

One 250 KW, 250 volts, 1785 rpm, shaft-driven exciter.
One 7.5 EW, 
250 volts, 1785 rpm, shaft-driven pilot exciter.
One two-section excitation cubicle containing the following:
 

Field circuit breaker, drawout type.

Shunt for field ammeter.
 
Field discharge resistor.
 
Automatic voltage regulator.

Reactive current compensator.
 
High speed relays.

Motor-operated exciter field rheostat.
Hand-operated pilot exciter field rheostat.

Cross-current compensation.

Minimum excitation limit.
 

Devices for remote mounting by Purchaser:
 

Control switch for field circuit breaker.
Control switch for exciter field rheostat.
Control Switch for regulator transfer.
 
Voltage adjusting rheostat.
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SEEEAL 9ELECTRIC
 
Specification No. 
LTSD-9825B

Proposition No. 
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BASIC TURBINE FEATURES AND ACCESSORIES
 
Emergency Inlet Valve 
- including switch to actuate main circuit
breaker to prevent generator from motoring. Furnished with
stop valve with provision for testing while operating, with
special hangers and supports as required (excluding supporting
steel), 
and piping between valve and turbine inlet as 
required.
Limit switches 
(2 N.O. and 2 N.C. contacts) at each end of
valve mechanism.
 

Emergency Trip - including manual trip and reset device and
electrically operated d-c solenoid trip. 
 Furnished with an
electrically operated reset device.
 
Steam Strainer  with a removable corrosion-resistant element
plus 
a temporary fine mesh strainer. 
Strainer integral with
stop valve.
 

Control-valve Gear - multivalve, with hard stem valve packing.'
 
Overspeed 1Governor 
-
bolt type independent of speed governor.


Furnished with oil trip for test.
 
Provision for Feedwater Heating 
- air-operated relay-dump valve 
-.
to operate customer's positive-closing, air-operated, nonreturn valves in the extraction lines.
 
Shaft-packing-seal System 
- multiple gland system to prevent
steam escaping or air entering turbine, including spray chamber
with necessary piping from sealing glands to spray chamber, and
and a-c motor-driven evacuator with the Purchaser to furnish
piping from spray chamber to evacuator and beyond. 
The turbine
is provided with an automatic steam-seal regulator and 2-1/2
inch steam-seal pressure gage. 
 Evacuator designed for 0.25 psig
maximum discharge pressure. 
 Purchaser to furnish steam-seal
system pipe hangers.
 

Moisture Protection  suitable internal moisture separation in
the low-pressure stages, 
as required by design, to limit the
moisture content to an acceptable value.
 
Thermometers 
- 3" dial type, bimetallic indicating thermometers
and wells for main bearings. 
 Furnished with one exhaust-hood
indicating thermometer, and 3" dial thermometer(s) for thrust
bearing drain(s).
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Exhaust-relief Diaphragm and Electric Low-Vacuum Trip and
Alarm Contacts - spare exhaust-relief diaphragm furnished.
 

Insulation and Lagging 
-
metal lagging for high-temperature

parts of the turbine, with sound deadening material sprayed
on inside surfaces as 
required by design. Heat-retention

insulation for installation by the Purchaser as follows:
 

Plastic cement - upper and lower turbine shells, steam

valve bodies and exhaust casings, where required. Preformed segmented pipe insulation (with either canvas or
aluminum jacketing) for all steam piping furnished by

General Electric.
 

Removable aluminum covers filled with block and/or plastic
heat-retention material for main stop valves(s), 
and shells
 as required by turbine design.
 

Reusable blankets and/or block insulation for the horizontal
and vertical shell-flange joints which must be normally un
bolted for disassembly.
 

Emergency Valve(s) Steam Seal System and Casing Drain Valves 
-
furnished with single set of drain valves, piping to valves,

reach rods and handwheels.
 

Motors - Class B, open drip-proof. Insulation with treatment

for powerhouse conditions.
 

Foundation plates, shims and sub-sole plates where required by
grout method (no price change where sub-sole plates are not

required). 
 Lagging support plates not included.
 

Maintenance Tools 
- all special tools, including box sledging
wrenches for bolts and nuts l-i/2-inch and larger, casing
guide pins, jacking bolts and other tools depending on specific
turbine construction. 
Furnished with turbine-casing lifting
sling and turbine-rotor lifting sling. 
 If similar or duplicate
unit is located in same station, only those slings, tools, and
wrenches necessary for the new turbine will be furnished.
 

Flow Sights (Unlighted) 
- for journal bearings and thrust
 
bearings.
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Trip Switch (DPST - Trip and Alarm)
active and inactive faces. 



for
 
Oil Deflectors 
- furnished at each bearing. 
Shaft-grounding 


Brush.
 
Piping 
- factory treated, prefabricated

ready for installation, 

in shippable assemblies,

(field welds by Purchaser) 
as follows:
Main steam line(s) -connecting 
 the emergency valve(s) and
turbine inlet(s).


Steam seal system 
- all necessary Piping connecting the

factory supplied turbine-generator 


components, with the
 
Purchaser to furnish steam supplying Piping to the steam
 
seal regulator (when furnished), 
and Piping beyond the
spray chamber or exhauster (as furnished).

Oil system 
- all necessary oil feed and return piping

connecting the factory supplied turbine-generator 

ponents. com-


Instruction Books 
-
25 copies maximum.
 
Exhaust flange layout template, if required.
 
MECHANICAL-HYDRAULIC 


SYSTEM 
Constant Speed Governor 
- oil-relayed 
type. Furnished with
 
manual load-limit control and mechanical load-limit indicator
mounted on 
turbine front end.
Synchronizing 
Device 
-
d-c motor and hand-operated
release mechanism for overspeed testing with limit switches.
 

with manual
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Lubrication Supply Unit 
- assembly of the following components
to supply bearing lubrication and maintain hydrogen shaft seals:
 

Reservoir with clean out and drain provisions, connection
for Purchaser's oil-conditioning equipment, and oil-level
indicator 
(float type oil level indicator with high and
low level alarm switches).
 
Twin Oil Coolers 
(5/8 inch, 18 BWG, 90-10 copper nickel
tubes, 950F, max. 125 psig water) with transfer valve.
 

Pumps:
 

Shaft-driven main oil pump.
A-C motor driven auxiliary oil pump
A-C motor driven bearing and seal oil pump
D-C motor driven emergency bearing and seal oil pump
with d-c motor starter
 

Vapor extractor, motor operated
 

Pump inlet strainers 
(one per pump).
 

Lube oil demister.
 

Low bearing-oil pressure alarm switch.
 

Pump local testing.
 
Pressure switches for automatic sequential start-up and
operation of motor-driven pumps.
 
Bearing pressure regulator.
 

Thermometer, 
3" bimetallic dial-type for temperature of
oil leaving coolers.
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Oil piping - all external control piping and bearing feed
 
lines in high temperature areas will be guarded.
 

The standard oil-pumping system does not include hangers
 
for external oil piping or an initial charge of oil. The
 
oil reservoir will be wired at the factory, and all electrical
 
connections on the reservoir, excluding motors, will be made
 
to terminals or terminal boards affixed to the reservoir.
 

Low-oil pressure Protection - emergency and governing valves
 
will close with loss of hydraulic oil pressure.
 

Gages - 4-1/2" diameter, hydraulic and bearing pressure gages,
 
mounted on turbine.
 

Turning Gear - motor-operated, with provision for manual
 
engaging and cranking (including cranking device),
 
engaging lever, signal switches (engaged, disengaged),
 
and bearing pressure interlock.
 

Speed Indicator - shaft-driven tachometer-generator; indicating
 
instrument mounted on turbine front end.
 

Acceleration Signal, dual range and meter (for Purchaser's
 
mounting).
 

Turbine Tests
 

The following individual component tests will be made at the
 
factory: steam-driven pump regulator test and adjustment (if
 
applied), speed-governor and emergency overspeed-governor tes.
 
and ad3ustment, trip-throttle valve or stop valve and/or stop
intercept valve test, and balancing of turbine rotors. The in
dividual turbine sections will be assembled as required by the
 
manufacturer to establish and verify the fits and operating
 
clearances.
 

Factory running tests with steam are not available.
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BASIC GXIMRTOR PRATURS AND ACMSORI=
 

GENERATOR FEATURES 
1. 	 The stator frame is of one-piece onstructicag fabricated 

from heavy steel plate and designed for minimum noise andvibration. 

2. 	 The stat.or core assembly is mounted on and held firmly in 
place by key bars located at the outer diameter of the stator 
core. This construction is used to minimize eddy current 
losses and reduce the possibility of electrical shorts between 
laminations. 

3. 	 The core punchings are coated with a baked-on combination of 
varnish and "Santocel" silica powder. This feature serves 
to minimize the possibility of insulation breakdown, between 
laminations.
 

4. 	 The generator integral, solid-forged coupling-half provides
 
maximum reliability. 

5. 	 The rotors are pole-face balanced to obtain the proper balance 
in the axial plane and to provide the derired balance at rated 
speeds. 

6. 	 The retaining rings are free of contact with the rotor boay. 
This feature minimizes overheating of the ring from the body
eddy currents during unbalanced faults or single-phase 
operation.
 

7. 	 The retaining rings have no discontinuities such as ventilat
ing holes. The superior mechanical strength of this con
struction provides a greater margin of safety. 

8. 	 The generator collector rings are spirally grooved to provide
minimum brush selectivity and sparking. 

9. 	 The constant pressure brush-holder riggings are used with the. 
generator collector rings, eliminating the need to manually 
adjust brush pressures. 

10. 	 The brushes are of the quick-disconnect type for ease of 
replacement. 
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Gas Pressure - 30 psig. 

Cooling - finned-tube ourface gas coolers (5/8 inch, 18 BWG,

90-10 copper nickel tubes, 95 F, .125-psig water, cast iron
 
or fabricated steel (as available) water boxes) mounted vertically
 
in corners of generator.,
 

Stator Insulation - Class B. 

Cold Gas Temperature - 46C at 30 psig.
 

Stator Maximum Temperature - 91C.
 

Field Insulation - Class B.
 

Field Maximum Temperature - up to 100,000 kva 125C, 100,000 kva
 
through 210,000 kva - 120C° 

Collector Maximum Temperature - 125C. 

Temperature Detectors. 

Embedded in stator windings - 6. 

Coolers - one detector for each cooler inlet and outlet. 

One in combined gas stream out of hydrogen coolers, for 
indicator on hydrogen control cabinet. 

Terminals 

Six high-voltage bushings with two current transformers per
bushing with provision for installation of one additional 
current transformer per bushing, One terminal for testing
bearing insvlation, 

One terminal for testing seal housing insulation. 

Grounding Pads,
 

Removable appearance lagging from centerline to floor.
 

Founidation plates, shims and sub-sole plates, where required by

grout method (no price change where sub-sole plates are not
 
required),
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HYDROGEN SYSTEM
 

Hydrogen manifold including bottle pressure regulator, high and
 
low pressure gages, shut-off valves, 3 bottle connectors,
 
generator hydrogen pressure regulator assembly (shut-off

valves, by-pass line, high and low pressure regulators, and
 
high Pnd low pressure switches).
 

Carbon dioxide manifold, including pressure gage, shut-off valves,
mounting brackets, 4 bottle connectors and purging control valve 
assembly. 

Portable purging gas analyzer.
 

Carbon steel pipe and weld-type fittings for gas control system
piping, except vent lines. 

Hydrogen Cabinet 

Hydrogen compartment:
 

Hydrogen pressure gage, with pneumatic transmitter for remote
 
receiver.
 

Flowmeters for gas analyzer and for total scavenging rate. 

Filter-dryer units for gas analyzer and scavenged gas.
 

Differential fan pressure gage.
 

Detector cell for gas analyzer.
 

Gas tight wiring seal into hydrogen electrical
 
compartment.
 

Complete compartment piping (copper tubing) terminating with pipe

adapters at top or bottom of compartment at Purchaser's option.
 

Hydrogen electrical compartment:
 

Hydrogen electrical compartment separated from gas compartment
 
by gas-tight partition.
 

Relay-type electric annunicator with d-c pilot light, alarm 
contacts, acknowledge and test push buttons..
 

Generator gas temperature indicator with high temperature alarm 
contact. 
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One gas purity analyzer with 0-105 my output for panel and
 
remote indicators, including the following:
 

Indicator with one low purity alarm contact.
 
Mi lliammeter.
 
Rheostat.
 

One relay for loss of d-c supply with contact for remote alarm.
 

One d-c horn for annunicator alarms.
 

Fused switches for a-c supply and d-c supply.
 

Terminal blocks, control wiring, and compartment wiring.
 

Generator gas purity indicator, electric type, for remote mounting 
by Purchaser. 

SEAL OIL SYSTEM, including:
 

Seal oil control unit consisting of:
 

Differential pressure regulating valve with by-pass.
 

Duplex seal-oil filter, complete with relief by-pass valve,
 
differential pressure gage and switching valve.
 

Differential pressure alarm switch.
 

Differential pressure gage.
 

Float trap, with sight glass and by-pass.
 

Seal oil flowmeter, with by-pass.
 

Pump start switch, to signal d-c emergency bearing and
 
seal-oil pump.
 

Shut-off and isolation valves for operation and
 
maintenance, 

Seal drain enlargements, with high-liquid-level detector with
 
alarm switch, and sight glass.
 

Bearing drain enlargement (auxiliary detraining), with exhauster.
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Generator casing liouid detector with alarm switch, and eight
 
glass.
 

Pressure gages, mounted at generator.
 

Carbon steel pipe and weld-type fittings for seal-oil system
 
piping, except vent lines.
 

Special Tools
 

Steel air gap shim for assembly of rotor.
 

Protective nonmetallic shim for use under steel air
 
gap shim.
 

Field shoe for assembly of rotor.
 

Jacking device for assembly of seal housing.
 

Rotor lifting cable. 

Rotor support sling.
 

Rotor pull plate. 

Set of four removable lifting or jacking trunnions
 
provided on a loan basis, to be returned to factory.
 

Special wrenches and tools described under Turbine Accessories
 
include those required for the generator. If similar or
 
duplicate unit is located in same station, only those slings,
tools, and wrenches necessary for the new generator will be 
furnished.
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STINTIC EXCITATION FEATURES AND ACCJ:SSORII-S 

1. 	 One collector assembly, including: 

One 	set of permanently mounted brush boxes and brushholder
 
riggings with constant tension springs for collector brushes.
 

One 	set of removable graphite brushes with integral pigtails
 
and 	disconnecting terminals and one spare set.
 

Insulating barrier between negative and positive brushholder
 
assemblies.
 

Terminals for Purchaser's cable or busway connection to collector,
 

Internal light with external switch.
 

Terminal blocks wired to internal devices.
 

One 	collector enclosure, hinged cover with plastic observation
 
window, with air filter (heavy duty, replaceable type) in air
 
inlet. Ventilating arrangement to be determined by the Company,
 

Foundation plates, shims, and sub-sole plates, where required

by grout method (no price change where sub-sole plates are not
 
required). Furnished with bolts to anchor brushholder rigging

and enclosure (supporting sills grouted into foundation not
 
included).
 

2. 	Excitation transformers.
 

a. 	Power potential transformers mounted in an enclosure (location
 
as determined by Purchaser). The PPT's require suitable
 
surge protection to be furnished by the Purchaser.
 

b. 	Saturable current transformers mounted (when space i s avail
able) in a neutral enclosure suspended from the bottom of
 
the generator. At Purchaser's option, or where required,

the SCT's may be mounted in a floor-mounted enclosure a7 a
 
location determined by the Purchaser. Enclosure has pro
vision for free ventilation (forced, fan, as determined by
 
the Company).
 

Page 23 Date: 1.0/5/73 - JDM
 



GENERALO ELECTRIC 

SpOcificatton No. LTSD-9825B
 
Proposition No. 247-E-5002
 

3. 	Neutral enclosure.
 

a. 
If the SCT's are suspended from the generator, a neutral
 
enclosure will be provided, which will house the SCT's
 
and the neutral tie will be provided. The enclosure will
 
not house the generator neutral terminals. The enclosure
 
will have provision for connecting the Purchaser's neutral

take-away cable and for mounting instrument current trans
formers.
 

b. 	Floor mounted SCT's will have an enclosure with the same
 
features as listed above.
 

4. 	Excitation Cubicle, metal enclosed, with natural ventilation
 

and 	including:
 

a. 
One 	field breaker section, including:
 

One generator field breaker, Type AKF, with electric close
 
and trip, two auxiliary contacts closed in trip position,

and three sets of Form C contacts. One field discharge

resistor.
 

Space for addition of one field breaker assembly.
 

One 	field ground detector.
 

One 	field current shunt with space for two additional shunts.
 

One 	internal light.
 

b. 	One voltage regulator section, including:
 

One automatic a-c voltage regulator with reactive current
 
compensator,
 

One 	excitation system, start-up circuit, to be energized

from Purchaser's 125 or 250 volt d-c bus.
 

One d-c voltage regulator, for control of generator field
 
voltage.
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4. 	b. One meter panel with appropriate meters for servicing
 

regulator equipment.
 

One maximum excitation limit equipment.
 

One internal light, convenience outlet and switch for
 
all lights in cubicle.
 

NOTE: Voltage regulator requires input signal from one instrument
 
C.T. and two instrument P.T.'s which are not included with
 
the voltage regulator.
 

c. One 	rectifier section, including:
 

Independent three phase, full-wave bridge rectifier
 
assemblies (air-cooled, 50 C ambient).
 

Isolating disconnects, manually operated, for each rectifier
 
bridge assembly.
 

Thyrite resistor assembly connected across output terminals.
 

d. Devices for remote mounting by Purchaser:
 

One voltage regulator transfer switch, with indicating lights
 
for Auto, Test, Man, Start-up.
 

One transfer voltmeter, zero center.
 

One switch and indicating lights for motor operated voltage
 
adjuster
 

One field breaker control switch with indicating lights for
 
Close and Trip.
 

One control switch for d-c voltage regulator for control of
 
generator field voltage, with three indicating lights.
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5. 	 The collector assembly is provided with one negative and
 
one positive field voltage lead with fuses, connected to
 
brush-holder bus rings. 

6. 	 Hydrogen escape vent in collector enclosure. 

7. 	 Mounted in excitation cubicle: 

a. 	Underexcited reactive ampere limit.
 
b. 	Volts per Hertz protection equipment.
 
c. 	Motor operated voltage adjuster.

d. 	One field current isolating transformer (for 375 field
 

volt units).
 
e. 	One field voltage isolating transformer (for 375 field
 

volt units).
 

f. 	Polarity reversing links.
 
g. 	Drawout type field breaker.
 

8. 	When excitation current transformers are suspended from the
 
generator, the neutral enclosure is extended to enclose
 
the generator neutral terminals.
 

9. 	Air filter is washable, impingement type.
 

10. 	RTD's for air entering and air leaving collector enclosure.
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COMPONENT TEST PROGRAM
 

The standard factory test program is based upon a sub-assembly or
component test concept. 
 The component test program is integrated

into a quality system consisting of:
 

(1) 	incoming inspection and materials release
 

(2) 	casting and fabrication inspection and non
destructive testing
 

(3) 
in process and final parts inspection
 

(4) 	detailed sub-assembly and unit assembly inspection
 

Component tests concentrate on functional settings and adequacy

using special test facilities.
 

The tabulation of tests which follows is representative of those
which cover the complete line of turbines and generators manufactured by MSTGPD. The list is, therefore, all inclusive and requires editing relative to a specific turbine generator order.
 

Turbine steam spin tests and generator load tests are not conducted
unless the unit incorporates a special. or advance design feature,

or if there is 
a specific contract commitment.
 

Page 27 Date: 10/5/73 - JDM
 



GEN ERAL 9ELECTRIC
 
C19
v 
 Spc. No. LTSD-9825n
 

Prop. No. 247-E-5002
 
COMPONENT TEST PROGRAI (Cont'd.) 

1.0 T URBINE COMPONENT TESTS
 

1.1 High Pressure Head Hydrostatic Test
 
Prior to finish machininq, the upper and lower halves of the
high pressure 1-ead 
are bolted together and given a water
hydrostatic test, Blanking plates 
are used to sectionalize
the head to permit testing in accordance with the operating
inlet pressure rating and average stage section pressures.
The inlet portion is subjected to one and one-half times
rated operating inlet pressure. Multiple stage groups are
tested at one and one-half times the pressure specified on

the high pressure head drawing,
 

1.2 Centrifugal Pump 
- Main Shaft Driven - Capacity Test
 

The main centrifugal pump is 
tested at reduced speed and its
capacity and pressure determined and compared against a standard curve. This test insures that the main pump will deliver
a sufficient flow of oil at the correct pressure when installed
 
in a unit.
 

L3 Geared Oil Pump 
- Main Shaft Driven - Operational Test
 

These pumps are fully assembled and operated on 
a test stand
driven by an electric motor. Capacity tests at rated pressure
are run for a period of several hours. 
 The noise level of
the pu'p is checked, 
After test, the pumps are disassembled
 
to check gear contact if necessary.
 

1.4 Speed Governor
 

The speed governor is assembled on a special spin test stand.
Necessary adjustments 
are made and the characteristics of
speed vs., travel of the pilot valve are recorded and compared
to a standard curve for acceptance. This is done both in an
increased speed and a decreased speed direction throughout
its range to insure that there is 
no excess friction in the
 
assembly.
 

1.5 Emergency Governor
 

The emergency governor is assembled on a special spin test
stand and adjustments made so that the trip will occur at the
specified speed required for the unit. 
These governors are
also balanced on a test stand and then assembled to the tur
bine rotor.
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COMPONENT TEST PROGRA4 (Cont'd.)
 

1.6 
 Pressure Governor 
- Initial, Extraction or Exhaust
 
Each regulator is 
set on an oil
characteristics test stand and the operating
are checked.. 
The mechanism is adjusted and
set per design specifications.
 

1.7 
Extraction Governor Control Mechanism (three-arm)
 
The three-arm is assembled to the pressure governor or governors. 
 The complete assembly is then set on an 
oil 
test stand.
The integrated operating characteristics of the control mechanism are adjusted and'set to design specifications.
 

1 8 Inlet Stop Valve
 
Stop valves are 
tested to determine the operating characteristics of the oil mechanism and to perform hydrostatic tests 
on
steam parts; main disc is checked for leakage at rated steam
pressure, valve body and stem seal at twice rated pressure.
 

1.9 
 Steam Seal Reulator
 
The regulator is 
set on an
racteristics oil test stand. The operating chaare checked, and the mechanism is adjusted and
set per design specifications.
 

1.10 RotorDynamic Balance
 

nected to 
a test turbine drive and necessary balance refinement
 

The turbine rotor is set up in a separate test facility, con
is accomplishud,
 
If the turbine has 
a tandem rotor, each section is run separately,
A combined test is not conducted nor considered necessary, since
separate balancing accomplishes the same result with a less
plicated test facility. com-
The high and low pressure rotor coupling make-up is given very close attention during assembly to
assure that it is proper.
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COMPONENT TEST PROGRA-1 (Cont'd.) 

1011 Rotor Heat Indication Test
 

The effect of ambient temperature changes on the dimensional
 
stability and running balance of the turbine rotor is 
eva
luated as follows: The shaft forging is placed in a furnace

and rotated at approximately two R,,P,,M, The shaft is heated
 
above operating temperature, but below the material transition
 
temperature, and indicator runout readings are 
taken at several
 
points along the shaft, The runout is also checked prior to

heating,, The differential runout is compared to engineering

standards.
 

It should be noted that the heat indication test is conducted
 
at least twicei once in the vendor's plant before the for
ging is released and the second time in our factory prior to
 
final machining,
 

2,0 GENERATOR COMPONENT TESTS
 

2.,l Insulation Resistance of Stator and Field
 

The insulation resistance and polarization'index of the arma
ture and field windings are measured and recorded. Polariz
ation index is the ratio of the ten minute to one minute re
sistance reading. A combination of low insulation resistance
 
readings and a low polarization index may be an indication of
 
excessive moisture, which in the factory is cause for drying

out prior to performing the high potential tests for the arma
ture or field.
 

2.,2 Cold Resistances
 

The cold resistances of the armature and field is measured and
 
compared to calculated resistances to assure that the connec
tions are properly made,,
 

2.3 RTD Test
 

This test is a check for proper connections and the absence
 
of grounds or open circuits by measuring temperature of each
 
RTD and comparing with thermometers held aqainst the windings
 
or core,
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COMPONENT-TEST PROGRAm4 (Contud) 

2.4 	Air Test of Hydrogen Cooled Stator Frames
 

The purpose of this test is to check the stator frame for
leakage at all joints and welds, and to assure that there are
no leakage paths in any steel plates used in the manufacture
of the frame. 
 All air tight joints are made un 
 All 	piping
connections 
are blanked.
 

The stator frame is pressurized with air and preliminary
leakage checks conducted using liquid soap solution. 
Freon
is injected to the required test pressure level. 
 Leakage
checks are conducted using a Halide type leak detector. 
Once
leaks are eliminated, a twelve hour pressure drop check is
conducted using a mercury manometer as 
the pressure indicating
medium. 
Periodic loss of pressure checks are made to assure
that leakage is non-existent, 
If leakage occurs, the location
is determined and repairs made,
 

2.5 	Strip Heaters
 

In some cases, customers order heaters inside of air cooled
generators when the unit is 
to be installed in an area of
extremely high relative humidity. 
The heaters 
are connected
to rated voltage and a heat run conducted'
 

2.6 	 High Potential Test 
- Armature and Field
 

The high-potential test involves the application of a test
voltage, higher than rated voltaqe, to determine whether the
insulation and spacing of conductors is adequate. 
Unless
otherwise specified in manufacturing instructions, the test
voltage shall be in accordance with AoSoA. 	 a 60Standards:
cycle sinusoidal voltage of 1000 volts plus twice rated voltage on new armatures, and ten times rated exciter voltage,
but not less than 1500 volts a,,c. for one minute on new generator fields. 
 Thus, a 125 volt field must be tested at 1500
volts, while a 250 volt field must be tested at 
2500 	volts,
 

2.7 	Generator Field Balance and Ove.s eed
 

The 	field is balanced and given an overspeed run a separate
balance facility. Overspeed is at design trip speed. 
A 120%
overspeed is not normally conducted.
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SPECIAL ACCESSORIES
 

1. 	Foundation Bolts for Turbine and Generator.
 

2. 	4-1/2 Inch Dial remote reading type thermometer without
 
alarm contacts.
 

3. 
1 Set of Polyester base diazo photolithic reproducible
 
copies.
 

4. 	1 Set of Microfilm negatives of final, approved drawings,
 

35 mm.
 

5. TEFC motors, with heaters where applicable.
 

*6. Test Connections.
 

7. 2 Additional limit switches with lNC, INO contact.
 
*8. Manual Emergency Governor exerciser.
 

9. 	Initial Pressure control with pressure setting handwheel,
mechanical adjustment for pressure regulation, out-of-action

control and a shut-off valve in sensing line.
 

10. 	 Three 
(3) Pump running switches for Auxiliary Oil Pump;
Bearing and Seal Oil pump; and Emergency Bearing and Seal
 
Oil Pump.
 

11. 	 Additional air-operated relay dump valve.
 

12. 	 Low Bearing Oil Pressure Trip and simultaneous alarm.
 

13. 	 Three (3) signal switches with INO, INC contact for
 
control valve position.
 

14. 
 Turning Gear Panel, with SB switches and lights for turning
 
gear motor and bearing oil pump, mounted on turbine.
 

15. 	 One set motor operated drain valves.
 

16. 	 Two (2) Thrust Face wear, 1  active, 1 - inactive.
 

Page 32 Date: 10/5/73 - JDM
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GEN ERAL 9ELECTRIC 
Specification No. LTSD-9825B
 
Proposition No. 247-E-5002
 

SPECIAL ACCESSORIES (Cont'd.)
 

17. 
 Piping between spray chamber and collecting tank.
 
18. 
 Hangers for oil, gas and hydraulic fluid piping.
 
19. One (1) 
set of Valves for double Valving of all drains and
 

pressure sensing connections.
 
20. 
 Temporary steam blow-down cover plates for main stop valves
 

and stop-intercept valves.
 
21. Seven 
(7) Thermocuples for oil discharge connections, oil


into coolers and oil out of coolers.
 
22. Four 
(4) Thrust bearing metal thermocouples (active and
 

inactive).
 
* 23. Four (4) control start thermocouples.
 

24. One 
(1) additional electric-type speed indicator.
 
25. One 
(1) TSI system including recorders for shaft vibration,
speed and valve position, and eccentricity.
 
26. One 
(1) Thermometer for Vacuum Pump discharge provided
loose for Purchaser mounting.
 

* 27. One (1) additional exhaust hood thermometer.
 

28. 
 T-316 Stainless Steel Thermowells for all thermocouples

and thermometers.
 

29. One 
(1) terminal box for Seal Oil Control Unit including
 
mounting.
 

* 30. One (1) additional Hydrogen (low) Pressure pneumatic
 
receiver gauge.
 

31. 
 Low Hydrogen Pressure pneumatic transmitter and receiver
gauge (gauge mounted by Purchaser).
 
*32. 
 Special sub-bases for Gland Seal Blower and Bearing
Drain Enlargement including spill lip, drain boss


and plug.
 

* Deleted. Page 33 Date:See Basis of Contract Award 10/5/73 - JDM
 



GENERAL 9ELECY'uIC 

Specification No. LTSD-9825B
 
Proposition 'No. 247-E-5002
 

SPECIAL ACCESSORIES (Cont'd.)
 

33. 
 Special Covers and binders for instruction books as

specified.
 

34. 
 Bowser oil conditioner with continuous by-pass
including motor-driven pump and over flow sight glass
and piping and drip pan.
 

35. One 
(1) Additional blower for gland seal system.
 
36. Manual vacuum breaker valve.
 

37. One 
(1) initial change of oil for Lubrication system.
 
* 38. Supply of 
one removable plate for space heater installation
in generator. 
On hydrogen generators, space heaters must
be removed and plate resealed prior to hyurogen admission
due to the danger of explosion.
 
* 39. Two (2) 
coats of enamel finish painton the excitation system.
 
40. Six (6) additional coil RTD's.
 

41. Four 
(4) additional CT's and Calibration of 3 CT's.
 
42. 
 CT terminal box supplied loose for Purchaser mounti.ng.
 
43. 
 Neutral grounding transformer including continuous rated
resistor and transformer, and a voltage relay.
 

* Deleted. 
 See Basis of Contract Award
 

Page 34 
 Date: 10/5/73 - JDM
 

http:mounti.ng


SEE AL 9 ELECT11C 

Specification No. LTSD-9825B
Proposition No. 247-E-5002
 

COMMENTS 

1. 
The Medium Steam Turbine Generator Department of the
General Electric Company affirms that is regularly
engaged in the manufacture of Turbine-Generator units
of similar type size and design as those proposed.
Further, it is affirmed that a major change of policy
or ownership is 
not anticipated, that adequate
manufacturing capacity is available, and that adequate
technical knowledge and practical experience is available.
 
2. 	It is 
our intent to comply with the all technical details
of the Specification wherever possible. 
Due to the timing,
however, we have not confirmed the availability of all
special requirements of the Specification
to certain equipment sourced from vendors.

as it relates
 

In the event we are 
the successful bidder, we intend to
incorporate the customer Specifications into our Vendor
orders where applicable to obtain maximum compliance with
these Specifications.
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GENERAL ELECTRIC INTERNATIONAL 

SALES 

GENERAL ELECTRIC COMPANY, 159 MADISON AVE., NEW YORK. N. Y. 10016, U.S.A. DI VI S IO N 

HOB - 7865 

February 5, 1974
 
Perusahaan Umum Listrik Negara
 
Jalan Sunan Ngampel 1
 
Keba-joran Baru
 
Jakarta, Indonesia
 

Attention: 	 Ir. Bagoes Moedijantoro REE i
 
Director of Construction 
 FEB 	 7 1974 

]Re: 	 Semarang Steam Power Plant BLACK a VEATCHUnits 1 and 	2 INTERNATIOtAL 
Specification 6104-M-10A 
GE Proposal No. 247-E-5002 

Gentlemen: 

During a 	meeting which we had with Black 	and Veatch in their office inKansas City on 12/3/74, we provided them with certain information relative
to the pricing of the turbine generators offered 
to you in our proposal dated10/5/73. 	 At this time we are 	pleased to confirm 	to you the following
information given to Black and 	Veatch. 

A. 	 Special Accessories 

Pages 32, 33, 34 of our turbine generator Specification No. LTSD-9825B
list 43 items of "Special Accessories" which were included for each

turbine generator in compliance with the requirements of your
Specification 6104-M-10A. We are attaching a copy of said Pages 32,
33 and 34 on which we have inserted the net selling price for each 
special accessory on a 	per unit basis. 

B. 	 Excitation System 

Our proposal included a rotating exciter in accordance with the requirements
of your specification. If our standard static excitation system would-be 
acceptable, the price 	could be reduced. 

Net Price reduction per unit- $46, 010 

Phone 212 750-2000 1 Cable INGECO NEW YORK 



INTE9NATIONAL AL".b 	DVIbiuN 

C. 	 Power Factor
 
In accordance with your specification, the generator 
was 	rated 62, 500 KVA,
0. 8 	PF. If you desire we can furnish a 62,500 KVA generator at 0.85 PF. 

Net Price reduction per unit - $13, 333 

D. 	 Generator KVA 

In the event you desire to change the rating of the generator from 62, 500 KVAto 60, 000 KVA, this can be accomplished at: 

Net 	Price reduction per unit $19, 200-

E. 	 Terminal Boxes 

In accordance with your specifications, terminal boxes were quoted
with 25% extra space. If this 25% extra space is not required: 

Net Price reduction per unit - $ 2, 912 

F. 	 Supply ofEquipment Only
 

If you desire, 
we are prepared to furnish only the equipment included 
under Item C.1, delivered FAS Vessel, New York at: 

Lot 	Net Price  $4,698,000
 

This price for equipment only is predicated upon:
 

1) The appropriate technical advisory services 
 eing purchased 
directly from General Electric Technical Services Company, Inc. 

2) Ocean freight and insurance (Item C. 2) being handled by others. 

3) Erection (Item C. 3) being handled by others. 
We sincerely trust that this information will satisfy your requirements andthat 	we will be favored with 	your order for the turbine generator requiredfor 	your Semarang Power Plant. 

Very truly yours, 

HOB/mm H. J. O'Brien 
Att. Headquarters Sales Manager

Power Plant Project 
Sales Support 



' "ification No..LTSD-9825B
" 	 • 
Pr positioh No. 247-E-5002
 

SPECIAL ACCESSORIES 
 Net 	Pricei 	 . • NPer Unit 

1. 	Foundation Bolts for Turbine and Generator. 
 $1600
 

2. 	4-1/2 Inch Dial remote reading type thermometer without 205
 
alarm contacts.
 

3. 	 1 Set of Polyester base diazo photolithic reproducible 320 
copies. 

4.. 	 1 Set of Microfilm negatives of final, approved drawings, 2112
 
35 mm.
 

S. 	TEFC motors, with heaters where applicable.- 3584
 

6. 	Test Connections. 
 • • . 4480 

7. 	2 Additional limit switches with I1C, INO contact. 
 294
 

8. Manual Emergency Governor exerciser. 	 3840
 

.9. Initial Pressure control with pressure setting handwheel, 5760

•mechanical adjustment for pressure regulation, out-of-action
 

* control and a shut-off valve in sensing line.
 

10. 	 Three (3) Pump running switches for Auxiliary Oil Pump; 442

Bearing and Seal Oil pump; and Emergency Bearing and Seal
 
O i l P u m p .
 .'2
 

11. 	Additional air-operated relay dump valve. 
 .	 320 

12. 	 Low Bearing Oil Pressure Trip and simultaneous alarm. 147 

13. 	 Three (3) signal switches with INO, lUC contact for 
 442
 
control valve position.
 

14. 	 Turning Gear Panel, with SB switches and lights for turning 858

• 	 gear motor and bearing oil pump, mounted on turbine. 858
 

15. 	One set motor operated drain valves. 
 6400 

'16. Two (2) Thrust Face wear, 1 - active, 1 - inactive. 1604
 

Page 32 Date: 10/5/73 - JDM 
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..OEIEnAL ELECTnIC 
.	 . Specification No. LTSD-98259
 

Proposition No. 247-E-5002
 

•SPECIAL ACCESSORIES (Cont'd.) 	 Net Price
 

* 	 'Per .' Unit 

17. 	 Piping :between spray chamber and collecting tank. S 768
 

Is. Hangers for oil, gas and hydraulic fluid piping. 2688
 

19. 	 One (1) set of Valves for double Valving of all drains and 1280
 
pressure sensing connections.
 

20. 	 Temporary steam blow-down cover plates for main stop valves. 
 1280
 
and stop-intercept valves.
 

21. 	 Seven (7) Thermocuples for oil discharge connections, oil 
 538
 
into 	coolers and oil out of coolers.
 

* 22. Four (4) Thrust bearing metal thermocouples (active and 870
 
inactive).
 

.23.. Four (4) control start thermocouples. 	 .- ' . 1229 

24. One (I additional electric-type speed indicator. 	 320
 

25. One (1) TSI system including recorders for shaft vibration, 21,248
 
* .	 speed and valve position, and eccentricity. 

26. 	 One (1) Thermometer for Vacuum Pump discharge provided 205
 
loose for Purchaser mounting.
 

"27. 	 One (I) additional exhaust hood thermometer. 205
 

28. 	 T-316 Stainless Steel Thermowells for all thermocouples 1664
 
and thermometers.
 

29. 	 One (1) terminal box for Seal Oil Control Unit including 416
 
mounting.
 

30. 	 One (1) additional Hydrogen (lowl Pressure pneumatic 320
 
receiver gauge.
 

31. 	 Low Hydrogen Pressure pneumatic transmitter and receiver 589
 
gauge (gauge mounted by Purchaser).
 

32. 	Special sub-bases for Gland Seal Blower and Bearing

Drain Enlargement including spill lip, drain boss 1664
 
and plug.
 

Pago 	33 Date: 10/5/73 - JDM 
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* EUERAL~ ELECTRIC 

Specification Nb. LTSn-9825B
 
Proposition No. 247-E-5002
 

SPECIAL ACCESSORIES (Cont'd.) 
 NetPer PriceUnit 
33. 	 Special Covers and binders for instruction books as.
 

specified. 
 $1664
 
34. 	 Bowser oil conditioner with continuous by-passincluding motor-driven pump and over flow sight glass


and.piping and drip pan. 
6400
 

35. 	One (1).Additional blower for gland seal system. 
 1664
 
36. 	 Manual vacuum breaker valve. 960
 
37. 	 One 
(1) initial change of oil for Lubrication system. 
 4672
 
38. 	 Supply of one removable plate for space heater installation'
in generator. On hydrogen generators, space heaters must
be removed and plate resealed prior to hyarogen admission 1248
due to the danger of explosion.
 

39. 	 Two (2) coats of enamel finish paint 
on the excitation system. 2160
 
40. 	 Six (6) additional coil RTD's. 461
 

•41. Four 
(4) additional CT's and Calibration of 3 CT's. 	 3208
 
42. 
 CT terminal box supplied loose for Purchaser mounting. 


43. 	 Neutral grounding transformer including continuous rated
 
resistor and transformer, and a voltage relay. 
 *9872
 

Page 34 Date: 10/5/73 - JDM 
Itenlized Prices Added
 
2/4/74 - 11. J.O'D. 
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GENERAL ) ELECTRIC 
SALES 

GENEAL LL CT4IC C.OMPANY. I59 MADfiON AVE.. NEW YORK, N Y. 10016, U.S.A. DIVISION 

May 6, 1974 
Perusahaan Umum Listrik Negara H 718A - V-

Jalan Sunan Ngampel 1 
Kebajoran 	Baru 
Jakarta, Indonesia , 1974 

Attention: 	 Ir. Bagoes Moedijantoro I 1
Director of Construction F.! i 

Re: 	 Semarang Steam Power Plant 
Units 1 and 2 
Specification 6104-M-10A 
GE Proposal No. 247-E-5002 

During our contract discussion meetings held in the offices of Black and Veatchin Kansas City on 5/1/74 and 5/2/74 we reviewed with the PLN and Black andVeatch representatives the current status of turbine generator deliveries from 
our factory. As we advised, based upon material supply conditions in theUnited States, our current factory production schedule is such that the earliest 
we can offer to deliver these units is 21 and 22 months after establishment
 
of an irrevocable letter of credit.
 

In view of 	PLN's stated desire to maintain the commercial operation date of
the Semarang Plant as close as possible to the schedule indicated in the bid
documents, we agreed, based upon certain conditions which were discussed,
and subject to GE management approval, to schedule units one and two for
delivery during February 1976 and March 1976. 

This 	proposed schedule and the conditions relating thereto have been reviewed
and approved by GE management, and we are therefore pleased to advise youthat 	GE will agree to place the two 50, 000 KW steam turbine generators in our
factory production schedule to provide for delivery*during February 1976 and
March 1976 for units one and two respectively predicated upon the following: 

1. 	 The Contract Agreement shall be signed by GE and PLN by 5/24/74. 

2. Within 	Seventy-Five (75) days of the date of contract, PLN shall 	establish
in favor of GE an acceptable irrevocable letter of credit through a U.S.A.
bank under an AID Direct Commitment for the total price of the equipment
plus the estimated cost of ocean freight and insurance, which is to be valid 

* Port 	of export (added for clarification-BVI 8 May 74)
 

Phone 212 750-2000 1 Cable INGECO NEW YORK 



for sixty (60) months to permit all payments as due.funds available, in accordance to the extent of 
GC.32 with the schedule of payments per Articleof the General Conditions included in Specification 6 104-M-10A. 
The letter of credit shall also provide for payment of any terminationcharges which may become due to GE under the Terms of the Contract,and shall be increased or extended to provide for payment as may be dueunder the terms of the contract. 

3. Provided the letter of credit is established within the above specified 75 days,GE's liability with respect to liquidated damages for delays in delivery shallbe based upon delays beyond 21 and 22 months from the date of the letterof credit. 

4. If the letter of credit is not established within 75 days from the date ofcontract, GE will have the right to suspend performance, the delivery datesand GE's obligations relating thereto may be extended based upon the deliveryschedule available when the letter of credit is finally established and thecontract price may be subject to adjustment to take into account any additionalcosts which GE may have incurred as a result of the delay plus any changesin equipment prices which may be in effect predicated upon the new deliveryschedule. Any changes in contract price and delivery and obligationsreloting thereto will, of course, be subject to mutual agreement beforework is resumed. 

We sincerely trust that this agreement
establishment of the letter, 

to proceed with work in advance of the 
your satisfaction. 

in order to effect earlier delivery, will meet withIf you have any questions in connection therewith, please letus know. 

Very truly yours, 

HOB/mm 

H. J. O'Brien 
Headquarters Sales Support Manager
Power Plant Project 
Sales Support 
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General Electric Company Q] 5.Y 0u" ,AI11101F.'GiU
 
Internationa.l Sales Division D[] JI 90 M."AlAN
 

159 Madison Avenue *I,,. O ,oC A•IN-" 

__NauL nrk. Nor v Vn,k 100111. .. . Now York 

SU "V1iii ,aaff aed b64.j,1 agJreu) 

Federal Insurance Company 
100 . William Street. 

. p7...Ik s'M Of to": " . .D TIIC.TON 

-n."* . 'e444,Nov orl1 0038 64ofID...... I..... -€: ATNo . r)6MiMfC tot
 
MCIt MA41o,0,4 ,.et, ci., Oct. 11, 1973 6104-M-10A (247-E-5002)


102 (Cear.,.i... (2) 0 AM, steam trbme
10 -- 1 6-80 000 00 S$,#, , s,,i-,, enerators 

7KNO ALl MEN BY THESE PRE.SENTS. That we, the Principal and Su ey(ieo) hereto, are 6rmly bound to 
Peruioa n i, , m Liirik N rCazS (hereinafter called PLN) in ti, above p nlsum for the payment of which we 
bind ourselves, our heirs. ivecutora, administratort. ind successors, jointly and severally: Provided, That, whert 
the Suretie, art corporations ctin, ais co.surmesic, we, the Sur.ties, bind ourselves in s6ch sum "jointly and sever
ally" aswell as "scrally" only for the purpose of cllowin, L joint Ac-ion or actions cinas any or all of us, and 
for all other purpuwes e;ch Surety bnds itself, jointly end seveily with th: Principd, for the payment oi such ssm 
only as is sie fronh oppJssta the name of such Surety, but if ro linit of liability is indicated, the limit of liabrity
shell be th full amount of the penal sum. 

THE CONDITION OF TillS OBLIGATION IS SUCH, dha wheres the Princip-l has submitted the bid idcnrd6ed 
Above. 

NOW, THEREFORE, if the Pfincip-1, upon acccptpocc by PIN of his bid identi6ed above, within the 
period specif,:d therrin (or actptAncc (sixty (60) d'ys if no reriod is gpeiiFed), shall execute such furthrr con.
 
trscrual documtnts, if any, and rive such bond(&) as may be required by the terms of the bid &seccep:rd within
 
the mic il-eciinied ((en (10) days if no period ii spcciied) c.tcr r .ceipt of the forms by him, or in chs evnt oi
 
failut o to execute such iunhr contracrupl t,.umcnts and ca'e such honds, if the PnncipJ shtll pay PL. I 

for any cost of procuring the work which excceds the &aount of his bid. tben the above obligaton shal be 
vold and of no effrt. 

Each Surety executing this instrument hereby Agrees chat its obliastion shsll not be imptired by any extension(s)
 
of the taxe for acceptance of the bid that the Principel nay grant to PLN nc. - of which extension(s)
 
to the Surety(ies) beane hereby waived; provided that such wiiver of norice shall apply oi,/ th reapc-ct to c:tn.
 
siont a:-ryr.%cing not more than siany (60) calendar days in addition to tbe period orb-inally .1lowed fir tccc-x.
 
ance o" ihe bid. 

IN VWITNESS WHEREOF, the Principal and Surery(ita) L., executed this bid bond and havt afzed thcr seds
 
on the date iet fors Above.
 

Pai*NCIPAL 

"Be in C. rhorn, JrU 

(thpfd Manager, Power Generation 

a 1e s INDIVDUAL SUIES 

_____(Se~ ____ ____ _____ 

fT,#idi 
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Federal Insurance Company ItAJ Olk< LL1 ,. ,J" 
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\ Richard G. Iligh " 
s i-t , 
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is' re u' e ncnet ihcosrcin 
I.. hsflm is auhrie for us hnvrAbd4 

r or th~e furnishing of supplies or services, There 
t~ll be no deviation from tisM form without approv.

Y~by PLN. 

Principa shall be inserted In the space degnated 

"Principal" on the face of this 
 form. The bond shall 
be signed by an authorized p~rion. Where such per-
son Is signing In a representative rapacity (e.g., an 
attorrY-in-fact), but is not a member theof firm. 

Partnership, or Joint venture, or an officer of the 

go -lion Involved, evidence of his authority must 
bP vaishitd. 

3.The penal sum of the bond may be expressed
Spercentage of the bid price If desired. In such 

east$. a maximum dollar limitation may be stipulated
0e.11.. 20% the price but lereof bid amount not to
exceed dollars). 

St2S TA TI Of IN C. L Ik WITM Cs rr 

uv(S IvI2. 

ISTIIaLf1mFINC 

377 ILIXITY ILMIT7, ,Ceruni 

___________________|e 

teinaet Ivle, adadrse(ctad 
a hr oeti igec rpoato r, e 

4. (a) Wheref moeta ige Corportlsre 

State) shall be inserted In the spaces (Surely A, SuretyB. etc.) headed "CORPORATE SURETY (IES)", and 
In the space designated "SU tFT Yof this form only the (iES)" on the facelt Identification of the 

i 

(b WVher.'@rIndividual sureties execute the bond. 
they shall be two or more responsible persons. A 
cornpleted Affidavit of Individual Surety. for each 
Individual surety, shall accompany the bond. Such 
sureties may be required to (funLsh additional substan. 
tiling informationi concerning their assets and financial 
#etype. 

5. Corporations executing the bond shall affix their 
corporat seals. Individua!& sball execute the bond 
opposite the word "Seal". 

6. The namne of each person signing this bid bond 
should be typed In the space provided. 



POWER OF ATTORNEY
 

VALID UNTIL DECEMBER 31, 1974
 

KNOW ALL MEN BY THESE PRESENTS that INTERNATIONAL SALES
DIVISION of GENERAL ELECTRIC COMPANY (said Division herein
called "INTSD"), a corporation duly organized and existing
under and by virtue of the 
laws of the State of New York,
United States of America, does hereby constitute and appoint
ll.J. O'BRIEN as its 
true and lawful Attorney-in-Fact, hereby
giving and granting unto him full power and authority in
the name and on behalf of INTSD to do 
the following:
 

!. 
 To enter into any discussion, negotiation or
transaction and accept and sign 
a letter of intent
and negotiate and sign 
a contract with PERUSAUfAN
UMUM LISTRIK NEGARA, Djakarta, Indonesia in connection with the sale and supply of steam turbine
generators 
for the Semarang Steam Power Plant
Units I and 2 pursuant to GE 
INTSD Proposal 247E-5002.
 

2. AND GENERALLY, to 
act as attorney or agent
with full power and authority to do and perform
all and every act 
and thing whatsoever requisite
and necessary to be done or 
which said attorney,
in his judgment, deems advisable 
to be done in
relation to 
the power granted above.
 
IN WITNESS WHEREOF, INTERNATIONAL SALES DIVISION of
GENERAL ELECTRIC COMPANY has on 
this /9-day
caused this instrument to be signed by 

of March, 1974,

the proper representatives thereunto duly authorized and the corporate seal
the General Electric Company to of
be hereunto affixed.
 

INTERNATIONAL SALES D VISION

,3ENERAL ELECTRIC COM ANY
 

* By
Marger, Power Plant Projects
 

ATTEST: 
 Sal-s Suppor 
Se n at the Consulate General of the Republic of Indonesia.,; ~4
"/'~ aN York, N. Y.- on .{'):,.J

.Attesting Secretay 
 ' -.-. 1jGENERAL ELECTRIC COMPANY 
4n-..'. , 

StalafrNmYork 
NoCounyyo New York, 46367 Fr. 

I, NORMAN GOODMAN, County oClerk and Clerk of the Supreme Court of the State ofNew York, in and for the Cowity of New York, a Court of Rrcord, having by law a seal,DO HEREBY CERTIFY pursuant to the Executive Law of the State of New York, that 

mewhoe n is ubsribtimeaf taking thesame 
t the annexed affidavit, deposition, certificatea NOTARY PUBILIC of acknowledgi-.n ro.f,in andfor tie State . L %%vasat thequalified to act as such; that pursuant to law, 

of New York duly commissiuoed sworil andorautograph signature has been filed 
a commission a certificate of his official character,in iy office: that with hiswas duly authorized to take the at the time of taking such proof, acknowledgmentlaue; that I'r or oath, heor have compared well acquainted with the handwritng of such NOTARY PUBLICtie siature on the annexed instrument with his autograph signature deposited in my office. and
believe that 5uch signature is genui 
 .ie.
IN WITNESS WHEREOF, I have hereunto set my hand and affixed my official sealthis 

IFEE PAID $3.00 4H I~ L,,''/ n 
-A 

SCouny ClirrandCirrk
ol tht Smprgme Court, ,Nco Yo k Crunly 

I 



'OWI R OF ATTORNIEY
 

VALID UNTIL MAY 31, 1974
 

KNOW ALL MEN 1Y TIIhSE PRIESENTSDIVISION that IN4rEIZNATIONALof GENERAL ELECTRIC CO IPANY SAlES
(said Divisioncalled "ISD"), a corporation herein

duly org-anized andunder and by virtue of existingthe laws of tleUnited States StaLe of New York,of America,II.J. O'BRIEN as 
docs r,, constitte andits true and appiaw..ful Atorntvtin-Fact,giving and granting rebyd1a1ounto him fullthe name power and a.thority inand on behalf of ISu to do the following:
 

1. To enter into any discussion,transaction negotiationand sign and submit or 
Umum Listrik a hid to PerusahaanNegara, Djakarta, -Indonesiato the in rcspons'2invitation to bid issuedturbine generators in July 197J for steamfor the Semarang Steam PowerUnits 1 and Plant2 (G.E. 
IntSD Proposal 247-E-5002).
 
2. AND GENERALLY, to act 
as attorney or agent with
full power and authority toevery act and do and perform all andthing whatsoever requisiteto be and necessarydone or which said attorney,deems advisable in his judgment,to be done in relation to 
the power
granted above.
 
IN WITNESS IIIEREOF, INTERNATIONAL SALES DIVISIONGENERAL ELECTRIC COMPANY has on of

this ,'..;!.day of October,1973, caused this instrument 

representatives to be signed by the proper
thereunto duly authorized and the corporate
seal of the General Electi]ic Company to be hereunto affixed. 

INTERNATIONAL SALES DIVISION
GENERAL ELECTRIC COMPANY
 

By 1 T7'- - 7 
ATTEST: 
 er, ver -Generation Sales 

Attesting Secretary
GENERAL ELECTRIC COMPANY
 

UNITED STATES OF AMERICA )
STATE OF NEW YORK 
 :SS
COUNTY OF NEW YORK 
 ) 
On this,.2 ,. day of October, 1973, before
came B.C. Thorn, who being by 

me personally

me 
duly sworn, did depose and
say that he resides in Wilton, Connecticut; 
that he is Manager, Power Generation Sales of International Sales Division,
General Electric Company said General Electric Company being
11.the 
corporation described in the foregoing instrument;
the seal of said corporation; that
that the seal affixed
regoing instr'ument is such corporate seal;
fixed by authority that it
 

igned his 
of the Board of Directors; and
name thcrcto by 
like authority.
 

.Seen at the Consllate General of the Republic of Indonesia 

ry Public. 
J. irI!ARD HI XI.tl, . I-.fN JR 


CtnoI.Ir(I in W 't.h'$COUnty
 

C t'i"J0 M.ld in l.' Y01%;Courlty
 
Contni:1on L.pirl math 3O,19 4. 
 L 9. IMAM SOEWAUJI

coiiN,'Ut
 



,-CITY. COUNTY STATE OF NEW YORK, ss" 

Oftlls 27th, dayof September.... 19. 73 beforImopersonallycame...Richard..G ... Hight ...........
 
.. . ................................................... who, being duly sworn, did depose and say that
 

horer irs'n Dunellen, N.J.......................... tIhatheis Assistant Secpretary
 
ot the FEDERAL INSUfRAJOE COMPANY. the corporation (Iescribed inand which executed the annexed instrumont; tihalhe knoWS 
the corporato seal of said corporation; that the seal atfixed to said instrument is such corporate seal; that it was so affixed by order and 
authority of the Board of Directors of said corporation, and that he signed his name thereto by likeorder and authority. 

Sworn to and Acknowledged 
bolore me on the date above written 

MARY X. Drr4DrCKrNOTARY Pf1LIC. LSto:. ot New Yolk
 
Io. 24.0237960
 

Qualified in |ing, County
 

CJrtilltec tilod in 1uewvYolk County (Notary Signa J./escrapuonand Seal)
 
" 'Pi~103ltsdoMach 30, 1975 
 r /1 

Certified Copy of Resolution Authorizing Execution of Bond 

At a special meeting of the Board of Directors of the FEDERAL INSURANCE COMPANY, duly hold at the office of the 
Company in New York. N Y , on the Eighth day of March, 1973, a quorum being present, on motion it was unanimously 

I RESOLVED. that anyone of the following: Hendon ChLUbb It,Alexander Kerner, Senior Vice Presidents. John C. Harden, Fred 
V Moran. Vice Presidents. Walter LaForge, George McClellan, Daniel F. Randolph, Assistant Vice Presidents; Liliane S Dammond, 
Richard G Hight. John MacGregor, Richard D OConnor. tAargarel E. Wager, Assistant Secretaries. Carlton H. Kiser, Albert J Krey, 
Joruph P Milana, S H Sleffey, Jr.. Attorneys-in-facl. be and hereby are authorized to individuialy execute under their respective 
drf:i jnations. in this Company s name and to affix its corpoiate seal to, and deliver for and on its behalf, as surety thereon or 
ollrrwise, bcnds or obligations given or execuled Al the course of this Company's business, and any instruments amending or 
allerinq the same. and consentq to the modification or alteration or assignment of any instruments referred to in said bonds or 
otlcitions, antd the ri,,:cution of any and all instruteris iInthis Company's name and on its behalf as surety thereon or otherwise by 
5tlr.lh f.,rr,.n, inIthe and under thiii ipe1)clivo desination, under the seal of this Company in pursuance of thet1ullnor uni manner 

authority hereby conterred, shall be valid and binding upon this Company."
 

Financial Statement of Federal Insurance Company as of December 31, 1972 

IN THOUSANDS OF DOLLARS 

STATUTORY BASIS 
ASSETS LIABILITIES AND SURPLUS TO POLICYHOLDERS 

Unitel States Treasury Bonds ............. $ 10,231 Unearned Premiums ..................... $157.159
 

Unitcd Stil,,Govirnnent Secured 
47,014 Outstanding Losses and Claims............ 185,177


New Housing Bonds .................. 

State and Municipal Bonds ................ 134.743 Ceded Reinsurance Bala.ices Payable ...... 35,061
 
Olier Bonds . ...................... 55,667 Dividend Payable to Shareholder .......... 3,050
 
Pret r red Slocks ........................ 3,72D
 
Common Stocks ....... ................ 206,826 
 Funds Hteld under Reinsurance Treaties ..... 13,244 

TOTAL INVESTMENTS ............... 458,209 Non-Admitted Reinsurance ............... 6,891
 

Other Liabilities .. ....................... 19.084
Capital Stock of Afliliates 
Great Northern Insurance Co ........... 12,507 TOTAL LIABILITIES .................. 419,666
 
Pacific Indemnity Company ............ 67.701
 
Colonual life Insurance Co.............. 17,201 Capital Stock ........................... 13,987
 
The Chubb Corporation ................ 5,592
 

1.234 Paid-in Surplus ......................... 9,218
Other ............................... 

Cast .... ......... ................... 2.985 Earned Surplus ......................... 110,853 
Net Pomurns Receivable ............... 77,146 Unrealized Appreciation of 
ReiIsurInce Recoverable on Paid Investments 116,920 

Losses ............................. 9.932 I........................
 
Olher Assets......................... 18,137 SURPLUS TO POLICYHOLDERS ....... 250,978
 

TOTAL ADMITTED ASSETS ...... .... $670.644 TOTAL .............................. $670,644
 

Invostments nre valued in accordance with recuiroements of rie National Association of Insurance commissiorers. 

Investments valued at $30,553.000 are deposited with governmont authorities as required by law. 

Certification 

CITY, COUNTY & STATE OF NEW YORK, ss: 

1.. ..... .. V ... Assis!ant Secretaryof the FFDERAL INSURANCE..... . .. .. .illegas ......................................... 
COMPANY, do hereby certify that I have compared the foregoing resolution with the original thereof as receided inthe Minute Book 
of said Company. and that the same is a correct and true copy of the whole of said original resolution and that said resolution has rot 
been modified or rescinded; that the Company is duly and legally incorporated tinder tie laws of the State of New Jersey and has 
complied with the provisions of the Act of Congress A.gLust 13. 1894, as amended allowing certain corporations to be accepted as 
Surety on bonds, that the Cornj"any is duty licensed to I-ansacl fidnlity and surely business in each of the States ot the United States 

Pi'I6TE I FeoQl______r DLigof Colum' ia.t ti Prince.s f C i _thi_ of Pi6Twr T -

Given under my hand and seal of said Company at the City of New York, this..... 2 t..day of ...... .S!ept I .. e ........ 19 ...... 7.3 ..........
 

.......................
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BASIS OF 
fLtCT AWARD
 

The Basis of Contract Award shall b- in accordance with the Specifications
and Documents for Turbine Generators 6104-M-10A Issued 25 July 1973, as
 
revised for contract issue; Addendum 1 dated 2 August 1973; Addendum 2
dated 15 August 1973; Addendum 3 dated 31 August 1973; 
and Addendum 4 dated

17 September 1973; General Electric Company International Sales Division
Pcoposal 247-E-5002, dated 5 October 1973; 
General Electric International
Sales Division supplemental letters IOB-7865 dated 5 February 1974 and HOB 7884
dated 6 May 1974; and PLN Letter of Intent dated 8 March 1974.
 
The Letter of Credit shall be established within 75 days rfter the date of
contract. 

The contract price shall be established 
as follows:
 
Deducts for deletion of 
the following special accessories
GE Proposal Specification LTSD-9825B dated 5 October 1973, Pages 32, 33
 

(Refer to
 
and 34; 
and GE Letter HOB-7865).
 

Net Price
 
Per Unit 
 Total
CF Itci 6 
Test Connections 

$4,480 
 $8,960
 

GE Item 8 
Manual Emergency Governor Exerciser 
 3,840 
 7,680

GE Item 23 
Four Control Start Thermocouples 
 1,229 
 2,458
 
GE Item 27 
 Oue additional exhaust hood
thermometer 


205 
 410

GE Item 30 
One additional 12 L.P. receiver gauge 
 320 
 640
 
GE Item 32 
 Special Sub-bases for G.S. Blower &
Bearing Drain Enlargement 


1,664 
 3,328
 
GE Item 38 Removable plate for space heater
installation in generator 


1,248 
 2,496
 
GE Item 39 
 Two coats enamel finish on exciter
housing 


2,160 
 4,320
 

(PLN 6104 
 )
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Deducts for purchasing the following alternate features (Refer to
 
GE Letter HOB-7865). 

Net Price 

Per Unit Total 

Fur static exciter in lieu 
of rotating excitor $46,011 $92,022 

For furnishing a 62,500 kVA generator at 
0.85 PF in lieu of 0.80 PF 13,333 26,666 

For terminal boxes without 25 per cent 
extra space 2,912 5,824 

Total deduct for. deletion of special accessories
 
and purchase of alternate features as stated above $154,804
 

Price Summary
 

C.l 	Equipment and Materials (Refer to 
CE Proposal 247-E-5002) $5,279,000 

For deleting Technical Advisory Services
 
(Refer to GE Letter HOB-7865) deduct 581,000
 

For deletion of certain special. accessories
 
and purchase of certain alternate features
 
(See tabulation above) deduct 154,804
 

For purchase of one set of spare parts 	 100,000
 

Subtotal $4,643,196
 

Ocean freight, handling, and insurance 	 240,000
 

Contractor Administrative Expenses (Rupiahs) 	 - Rp 2,028,553
 

TOTAL CONTRACT PRICE 	 $42883,196 Rp 2,028,553 

(PLN 6104 	 ) 
(TURBINE GENERATORS M-IOA)
 
050874-1
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CONTRACT AGREEMENT
 

TilIS CONTRACT AGREEMENT, made and entered into this __2A of JUPJ 1974, byand between the PERUSAIIAAN UMUM LISTRIK NEGARA, Party of the First Part and
hereinafter called "Owner", and GENER1AL ELECTRIC COMPANY, a New York corporation acting through its INTERNATIONAL SALES DIVISION, said Division'with
its principal office in New York, New York, Party of the Second Part and
hereinafter called "Contractor".
 

WITNESSETH:
 

TIHAT WHEREAS, the Owner has caused to be prepared specifications, plans and
 
other contract documents for the work as herein specified; and
 
Vh{EREAS, the said Contractor has submitted to the Owner a tender in accordance
with the terms of this Contract Agreement; and
 
WHEREAS, the Owner has determined and declared the aforesaid Contractor has
submitted the lowest evaluated proposal for the said work, and has therefore
duly awarded to the said Contractor a contract for work as defined in this
Contract Agreement and the Basis of Contract Award which is attached hereto
and made a part hereof, for the sum or sums named herein;
 

NOW, T!1EREFORE, in considori::ion of the compensation to be paid to
tractc and of the Conliutua. agreements hereinprnr--s contained, the parties to thesehave agreed and hereby agree, the Owner for itself and its successors,
and the Contractor for itself, himself, or themselves, or its, his or
successors and assigns, or their
its, hie or their executors and administrators, as

follows:
 

ARTICLE I. 
That the Contractor shall furnish fob factory freight and insurance
prepaid to alongside vessel USA east coast port of export; furnish ocean freight
(linclu(;ilg port charges for handling, loading, and unloading) insurance and
t;riccharges; 
and deliver to the port of Semarang, Indonesia, two turbine generating
units and auxiliary equipment as specified in accordance with the provisions of
the contract documents, as 
defined in Article CCI of the General Coditions, and
the Basis of Contract Award which is included therein.
 
ARTICLE II. 
 That the Owner shall pay to the Contractor for furnishing equipmont and materials designated in the foregoing Article I as embraced in this
Contract A,reement, and the Contractor will accept an
fore, the sum full compensation there(siihject to adjustments as 
provided by the contract) of FOUR
MILLION| SIX HUNDRED FORTY-THREE THOUSAND ONE HUNDRED NINETY-SIX DOLLARS
($4,643,196.00); payment 
to be made in United States currency in the manner
provided in the contract documents attached hereto; that the Owner shall pay
to the Contractor for administrative expenses the sum of TWO MILLION TWENTY-
ETCHlT THOUSAND FIVE HUNDRED AND FIFTY-THREE RUPIAHS (Rp 2,028,553 IND).
Administrative expenses shall be paid by the Owner 
to the Contractor
from the budget of Proyek Survey dan Perencanaan Umum Kelistrikan
[S.P.U.K.) immediately upon signing of the Contract.
(LN 6104 
(TURBINE GENERATORS M-10A)
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ARTICLE III. That the Owner shall pay to the Contractor for furnishing the
 
actual cost of ocean freight (including port charges for handling, loading,
 
and unloading), insurance and surcharge on equipment and materials designated

in the foregoing Article I from the U.S.A. port of shipment to the Port of
 
Semarang, Java, Indonesia, and the Contractor will be paid compensation
 
therefore the estImated sum of TWO HUNDRED FORTY THOUSAND DOLLARS ($240,000.00);
 
subject to final adjustment to actual cost at the conclusion of the shipment

of all required materials and equipment; payment to be made in United States
 
currency in the manner provided in the contract documents attached hereto.
 

ARTICLF IV. That time of delivery is of the essence of this Contract
 
Agreement, and that the Contractor shall proceed with the specified work
 
and shall conform to the following schedule:
 

The Contractor shall furnish fob factory freight and insurance pre
paid to alongside vessel USA east coast port of export Turbine Generator
 
Unit 1 during February 1976 and Turbine Generator Unit 2 during March 1976.
 

ARTICLE V. That in the event the Contractor shall fail to deliver the
 
specified equipment and materials for Turbine Generator Unit 1 within 21
 
months after the establishment of the Letter of Credit (22 months for
 
Unit 2), the Contractor shall be liable to the Owner for the amount of
 
ONE TH1OUSAND DOLLARS ($1,000.00), as liquidated damages and not as a penalty,
for each calendar day of delay in dulivery of thn unit which causes a delay 
In ali _i.i, cummercial operation of said unit, or causes the Construction 
,.,ntractor to mobilize in addition to his normal construction to achieve 
commercial operation of said unit, such additional mobilization to be considered 
as and converted to days of delay, it being understood that such liability 
for liquidated damages shall not exceed the aforesaid ONE THOUSAND DOLLARS 
($1,000.00) per day of delay in delivery of the unit, in accordance with the
 
provisions of Article GC.34 (as revised 
for Contract) of the General Conditions;
 
that said liquidated damages shall apply individually to Units 1 and 2; provided, 
however, that the total amount of said liquidated damages shall not exceed ten 
per cent of that portion of the contract price for equipment and materials 
stated in Article II of this Contract Agreement which comprises the contract 
price for all of the equipment anc materials for that Unit.
 

ARTICLE VI. That in the event the equipment furnished by the Contractor shall
 
fail to fulfLll certain performance guarantees as specified in Article 2A.5
 
of the specifications, the Contractor shall be liable to the Owner as liquidated

damages and not as a nenalty, for tLe amounts calculated in accordance with the
 
provisions of aforesaid Article 2A.5; provided, however,
 

(PLN 6104 ) 
(TiWBINE GENERATORS X-lOA) 
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that the sum of liquidated damages assessed under the provisions of the foregoing Article V and under the provisions of this Article VI shall not exceed
ten per 
cent of the price for equipment and materials stated in Article II of
 
this Contract Agreement.
 

IN WITNESS WHEREOF, the parties hereto have executed this Contract Agreement
 
as 
of the day and year first above wr
 

I\AAI ,,
 

0~OWNER 

kIft"UN t LISTRIK NEGARA 

(Seal) 

Attest By:____
 
Direct:%- fcz '; , : c i n
 

CONTRACTOR
 

GENERAL ELECTRIC COMPANY 
INTERNATIONAL SALES DIVISION 

(Seal) 

Attest st____ By: ?1 -n ,
H. J. 00B1ren 

Attorney-in-Fact
 

(PLN 6104 
(TURBINE GENERATORS 

) 
M-lOA) 
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BOND NO. 80650523 

ttcultoPERFORMANCE BONU l, 61,4.1 

(3e, 1 i,,u,1 .5,.,u,)

PS*.ICiPA4 VLij .g,, .Ia.I Am.,,u., .d, ,,* (Cuiugraceor) 

June 17, 1974
 
TYVL'Of OSGANIL,,rION f'\' o* 

Electric Company
General 

International Sales Division W,,UAL LI ...
 
159 Madison Avenue 3VIJOINTA,

NtfI 
 [ CORPORATIO'N

New York, N. Y. 10016 
SAT Of INCORPORATIONNew York 

SUIiYiI$i (Nsl(s ad bh,,n'is.. dJv(f,,sj 
 PENAL WU Of BOt,1D
Federal Insurance Company 
MLiftJ.S liOUsA, u, s -7i Cip"*s100 William Street 
 1 466 425New York, New York 	 0010038 COxACT DATE CONTRACT NO 

6104-M-1OA 

(GE -818830) 

as of the Contract DateKNOW above stated, will be 
I'erusihaan 

ALL MEN BY THESE PRESENTS, That we, the Principal and Surery(ies) hereto, A firnlyUmum Listrik Negara (hereinafter cai,ll PLN) in 	 bound to 
bind ourselves, our 	 the above penal sum for the payrnewlheirs, executors, administrators, and successors, 	 of which we 
Sureties 	 jointly and severally: Proridr, Thiat.are corpo-rations acting as co-surecies, we. the Sureties, bind ourselves in such 

where the 
well as "severally" only for the sum "jointly atid sverAlly'" aspurpose of allowing a joint action orocher purposes each Surcty binds itself, jointly and 	

actions againit any or all of us, and for allseverally with the Principal, for theis set forth opposite, the 	 payment of sui h sun onlyname of such Surety. but if 	 isno limit of liability is indicated, the limit of liability shall befull amount of the penal 	 the 
sum. 

THE CONDITION OF "HIS OBLIGATION IS MUCH, that whereas the Principal entered into the cintr.act identifiedabove; 

NOW, THEREFORE, if the Principal shall
(a) Perform tnd fulfill ail the undertakings, covenins, e :ms, conditions, and agreements of saidthe original tern of said contract 	 contract dLi'hgand any extensions thereofnotice to the Surcty(ies), and during the life of any 

that may be granted by PLN. with or widiourguaranty required under the contract, andfulfill Al the undertakings, 	 shill alto iLrfrm andcovenants, terns, conditions, anJ agreemcnts of any andof said contract that may hereafter be 	 all duly authorized niodil cationsmade, notice of which modifications to the Surety(ies) being hereby wa14ed; aid(b) Pay to the Government of Indonesia the full amount of the 	taxeswhich 	 are collected, deducted, or withheld from wages paid 
imposed by the Government of Indonesia

by the Principal in carryingcontract with respect 	 out the constructionto which this bond is furnished; then the above obligation shall be void aid of no effect. 
IN WITNESS WHEREOF, the Principal and Surety(ies) have executed this performance bond and have affixed theirseals on the date set forth above. 

PRINCIPAL 

2 ~ ($ (orp&raIterJohn L. Gorenc, Manager 
Ci 

.Power Plant Project 
2. 

,, ,,, I Sales Sulpxrt 
INDIVIDUAL SURETY(IES) 

(seal) 
(S£jlI 

2. 

CORPORATE SURETYIIES)Feder 1%'n trance Com an STAT,A," \u 0' wil\iat t., New Yi 	 Of INc. LIABLIT Li,,, Y NJ 

N .	 Cor/urat, 

ssistanti i a".d Secre gry 

PB
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__ 

(individual Principal) 

STATE OF _ s 

COUNTY OF 

On this day of 19 , before ,,m sonally 

came 
,to me known and known byme to be the individual described in and who executed the foregoing instrument, and he duly acknowledged

to me that he executed the same. 

Notary Public 

My commission expires 

(When Principal is a Firm) 

STATE OF __ __.: 

COUNTY OF I__ 

On this day of 19 ,before me personally 

came .... ,to me known and known by 

me to be a member of the firm of described in and 

which executed the toregoing instrument, and the said
duly acknowledged to me that he executed the said instrument in the 
 name of said firm and for its purposes and on 
its behalf. 

Notary Public 

My commission expires 

(When Principal is a Corporation) 

STATE OF New York s 
ss.: 

COUNTY OF New Y___ork5 

On this .... h-- day of . i.e 19 74 , before me ppinnally 

came -JAohn L. Gorenc to me known, who being by me duly 

8worn, did depose and say; that he resides in .Marlboro, N. J. that he is the Mapager,_
Power Plant Project International
Sales.~- 4p._ Sales Division,of General Electric Corn..any_ the corporaion described
in and which executed the above instrument; that he knows the seal of said corporation; that the seal affixed to saidinstrument is such corporate seal; that it was so affixed by order of the Board of Directors of said corporation, and
that he signed his name thereto by like order. 

• Notafy Public. 

My commission expires __________. /'/', 
FrANCIS W. KELLY, Notary l. .


Fnrm 12251 SF ta of New York No. )02077591,
Qualifiod in Wetcho.thr CcuaIty L-2341 ISMI , 

Car'. Fiad in New York County 
Commission Explres March .0. 1975 



. AcknowlegmentforAnnexed Instrument 

STATE OF , Yor. .
 
COUNTY OF *W Yor, Is.: 

On this .." l .......
. day of ..........
.. .... 1. be= %041;1*. ......................7,4..... oa.
19 ..... .before ine Personally came .............. 
........
S .. ................... who, being by me duly sworn, did depose and say that he
'.,
ihe FEDERAL INSURANCE COMPANY, and knows the corporate seal thereof; that the seal affix,.i, n
-ru; a hse afxed to said'annex~dinstrument issuch corporate seal, and was thereto affixed by authority of the Power of Attorney of said Company, of which aCertified Copy ishereto attached,and that he signed said Instrument as an Attorney-in-Fact of said Company by like authority. 

Acknowledged and Sworn to before me 
My Commission Expires \1 on the dat aboverten 

i!UPM.l, FAUX~LL 

i/o. 43-1:;7215 
cu--]ified in F:oi.zmond Count (NotaryPub/Ic) 

Ce:.tficate IUed in r:ew York County
Commis.on Ex ;i-os Mc1=ch 30, 1975 

Form 12085F (Rev.4-63) 
K -837 (20M) 
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II.
 
I FEDERAL INSURANCE COMPANY 

ANNUAL STATEMENT-December 31, 1973 
IN THOUSANDS OF DOLLARS 

STATUTORY BASIS 

ASSETS 

United States Treasury Bonds ................. 
Unit d States Government Secured 

Nc w Housing Bonds ........................... 
State and Municipal Bonds ..................... 
Other Bonds ......................................... 
Preferred Stocks ......................

Common Stocks .....................
 

TOTAL INVESTMENTS ...................... 


Capital Sto of Affiliates: 

Great NorhL.'n Insurance Co........... 
Pacific Indemnity Company .................. 

Colonial Life Insurance Co .................... 


Other .............................................. 

Cash .................................................... 

N e t Pre m ium s Rec eiva b le . .. . . .. . . .. .. . . . .. .. . .
 
Reinsurance Recoverable on Paid 

Losses .......................... 
Other Assets ........................................ 

TOTAL ADMITTED 

$ 100 

59,271 
157,319 

51,462 

6.877 
18992 
464,991 

10,92 
63.131 
19,940 

1.083 
3.653

9,1 02 

10.,221 

. 751 
ASSETS ............... $685 844 


LIABILITIES
 
AND
 

SURPLUS TO POLICYHOLDERS
 

Unearned Premiums .................
 $172281 
............................. 17 4 

Outstanding Losses and Claims.' .211,074
Ceded Reinsurance Balances Payable ...... 36,196 
Dividend Payable to Shareholder ............. 4,000 

Funds Held under Reinsurance Treaties ... 14,978

lion-Admitted Reinsurance ..................... 7,283
 

O ther Liabilities ..................................... 
 26,709 

TOTAL LIABILITIES ............................ 472.521
 

Capital Stock.13,987 

Pa d-in Surplus .......... 
 ............. 9,218

Earned Surplus ............ 
 ..... .... 117103 . o. . . . . . 1p7 ,to 
Unrealized Appreciation of 

Investments.73015 

SURPLUS TO POLICYHOLDERS ......... 
 213,323 
TOTAL ..............................................$ 685,844 

Investments are valued in accordance with requirements of the National Association of Insurance Commissioners.Investments valued at $34,985,000 are eposited with government authorities as required by law. 

State, County & City of New York,-ss: 
John MacGregor. A__1_5tart Secretary of the Federal Insurance Company 

being duly sworn, deposes and says that the foregoing statement of the Assets and Liabilities ofsaid Federal Insurance Company on December 31, 1973 is true and correct and is a true abstract of 
the Statement of Assets and Liabilities of said Company 1.,1
sury of the United States for the 12 months ending Decembe 73.as filed with the Secretary of the Trea

Su!'scribed and sworn to before me. 
this..-22t-

day of -Mar-.c.h 
. 1974 

.W, . O 'A FoYL0,IE.ICKRTIIMuc. tw ot xwNo 4-023MO aoTNotar Pb].4ft, ,.in,,,Ia"Cql, 

Fo m 20110 (Ed. 3-74) . .IIm 
m ,, 
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POWER OF ATTCRINY
 

Know all Man by these Presents, That the FEDERAL INSURANCE COMPANY, 90 John Sheet,
New York. New York, a New Jerny Corpoporaiu', has consttuted and apooiMted, ania does hereby constitute and appoint 

Lilianu S. Dair,mond, Richard c.. flight, Arthur A. Kuhne., Asilt
 
S-cretarios of this Company, and Lois M. Briggs, Mur±Ll .IarruI I,
 

Eleanor Hang, William J. MurLay, Wendull T. Salinie, ikcburt P.
 
Scavetta, S.11. Steffey, Jr.
 

its true and lawfu! Attorney-in-Fact to oxecute urnder such designation in it; name 
u,iver for and on its behalf as surety thereon or ollierwise, bonds or obligations given or executed in tile course of its busi
nsa. and any instruments amending or altering the same, and consents to the mooification or alteration of any instruments 
reftmr..d to i, baid bonds or obligations. 

ia.r 	 and to affix its corporale soil to and 

In Witness Whereof, the said FEDERAL INSURANCE COMPANY has, pursuant to its By-Laws, caused theqe pres
ents to be signed by its Assistant Vice President and Assistant Secretary and it- crpor-te sea t,', he hereto alfixpd this 

8th day of 	 March19 74 

FEDERAL INSURANCE COMPANY 

By
 

, , .George 	 McClellan 

Assistant Vice-Pt r-sidont 

known -.nd by me known to be Assibteit Secretmy ot the FEDERAL INSLli\,ANCE COMPANY, the Coip.:ration dl-,ciihed in 

ohn MacGregor 

STATE OF NEW YORK . ss.: Assistant Seitary 

County of New York 
On this 8th da of MI r(.11 19 7 , 1before me personally came Jnhn MacGcrqoi, to me 

and which executed the foregoing Power of Attotn-y and the said John MA-IcGregor being by me duly sworn, did d ,!iw,in and 
say that he resides in the City of Short Hills, in the State of New Jersey that he is A's,stant Secreiry of trlo [I ILRAL
ItiS$JRANCE COMPANY and knows the corporto soal thereof: that th:.u tieal atix(d to the foregoing Power of Attnrirn, is such 

c.-. , x,,. seal and was thereto affixed by authority of the By-Laws of sa!d Company and triat ne siq:,ed sa'd Po-ve (if Attorney
Ac,A ct.,it Secretary of said Company by like Liullrnrity; that !i ac. :an; : .',!ir Gewrme McCI(;!&'u I1 Lh~j knwG V, L.ibo
I Vice-Pres:dent of said Company, and that tne signature of said George McClellan subscribed to saii f',,wer of 

Auorneyis in the genuine handwriting of said George McClellan and was thereto subscribed by auhonty of sail By-I aws and 
in deponent's presence. 

Acknowledged and Sworn to before me 
on the date above ",rdten 

... -... -'C 

: ,- . P1"Notarv 	 Public 

' ... MARY K, BENDICK 
. " Notary Public, State ot New York ... '. No. 24-0237960

OF t.,,- Qualified in Kings County 

Certificate filed in New York County 

Commission Expires March 30, 1975 

Form 12417 (RoV. 8-71) 	 L-3871 (0SMI 



CITY AND COUNTY OF NEW YORK: ssI, the undersigned Assistant Secretary of the FEDERAL INSURANCE COMPANY do hereby certify that the followingaytrue excerpt from the By-Laws of the said Company as adopted by its Board of Directors onMay27,1971 and thatthis By-Law I in full forceand effect. h,Mrch 11, iy aat e nd1953 and amended 

"ARTICLE XVIII.Section 2. All bonds, undertakings, contracts and other ilstruments other than as above for ano on 
behalf of the Company which it is authorized by law or its charter to execjte, may and shall be ex-President or aVice-President, jointly with the Secretary or an Assistant Secretary, under their respec

ecuted in the name and on behalf of the Company either by thq Chairman or the Vice Chairman or thetive designations. except thrt elyone or more officers or attorneys-in-fact designated in any resolution 
of the Board of Directors or the Executive Committee, or in any power of attorney executed as provided 
for in Section 3 below, may execute iny such bond, urdertaking or other obligation as provided insuch resolution or power or attorney.Section 3. All powers 3f attorney for end on behalf of the Company may and shall be executed in the 
name and on behalf nf the Company, either by the Chairman or the Vice-Chairman or the President or 
a Vice-President or an Assistant Vice-President, jointly with the Secretary or a,, Assistant Secretary,under their respective designations."

And I further certify that I have compared the foregoing copy of the POWER OF ATTORNEY with the original thereofnot been revoked.and the same is a correct and true copy of the whole of said original Power of Attorney and that said Power of Attorney hasAnd I further certify that said FEDERAL INSURANCE COMPANY isduly licensed to transact fidelity and surety business 
in each of the States of the United States of America, District of Columbia, Puerto Rico, and each of the Provinces of Canadamitted or required by law. 
with the exception of Prince Edward Island; and is also duly licensed to become sole surety on bonds, undertakings, etc., per-Given under my hanld and seal of said Company at New York, N.Y., this 1 7thdyo 

19_7 



4DPERFORMANCE BON DATE 1OND EXECUTED 1.1ilmag he ami if 
later Man dot -o(.N,, IN~lrHIioNS a,, rca trsf) 

'eu'rur , 

NPICiPA I Itir.a N.e axd heinna,, ddrueoi (Contractor) TYPIEOf ORGANIZATION ("X" e) 

INDIVIDUAL PARNERSHIP 
E] JOINT 

VENTURE 0 CORPOIATION 

STATEOf INCORPOR.TION 

SUIeTYtIrS) (.%'.ant(s) and bhuiati sddras(tuj) 
PENALSUM OF BOND 

MILIONIS)I THOUSAND(S) IHUNDIEDIS) ICINTIS) 

CONTRACT DATE CONTRACT NO. 

KNOW ALL MEN BY THESE PRESENTS, That we, the Principal andI'erusahaan timuni Negara Surety(ies) hereto, are firmlyListrik (iereinafter called I'LN) bound to
bind ourselves, our in the above penal sumheirs, executors, administrators, and fo'r the payment of which wesuccessors,Sureties are corporations acting as co-sureties, we, the Sureties, 

jointly and severally: Provided, That, where the
well as hind ourselves in such'severally only for the purpose of allowing a joint 

sum "jointly and severally" asaction or actions against anyother purposes each Surety or all of us, and for all 
is set forth opposite the 

binds itself, jointly and severally with the Principal, for the payment of such sumname of' such Surety, but if only asno limit of liability is indicated, the limit of liability shall be thefull amount of the penal sum. 

Ta E CONDITION OFabove; 1 IllS OBLIGATION IS SUCH, that whereas the Principal entered into the contract identified 

NOW, THEREFORE, if the Principal shall:
(a) Perform and fulfill all the undertakings, covenants, terms,the original term of said contract and 

conditions, and agreements of said contract duringany extensions thereofnotice to the Surety(ies), and during the 
that may be granted by PLN, with or withoutlife of an) guaranty requiredfulfill all the underakings, covenants, under the contract, and shall also perform andterms, conditions, and agreements of any andof said conract that may hereafter be made, 

all duly authorized modificationsnotice of which modifications to the Surety(ies) being hereby waived; and(b) Pay io the Gcovernment of Indonesia thewh tclh ae collected, 
full amount of die taxes imposed by the Government of Indonesiadeducted, or withheld froin wages paid by the l'jincipal in carryingcol tract with respect to %%hichthis bond out the constructionis furnished, then the above obligation shall be void and of no effect. 

IN WITNESS WHEREOF, the Principal and Surety(ies) have executed this performance bond and have affixed theirseals on the date set forth above. 

Corporate 

2 Smeal 

INDIVIDUAL SURETY(IES) 
S~gnat 
 e~l)2.
 

(Sra )12, 
Na'meqI, (Sta ) 

"Ia 2. 
(Typedi 

N me &r a 4,STATE CORPORATE SURETY{IES) OF INC ILIAIIUTY LIMIT• 

Addtess 

". t 

W 2'Corporate.Seal 

2P-105 

PB-1, 



COPOt1ATE SUarYliEfSIConhInued 
,;.l. 

STATEU OF 1INC LIASILITY LIMIT 

1o... 

I-w).Ito 

Nan. £ 

2 

[STAft Of INC ILIABILITY LIMIT 

kca 

0 

A,ot.,0, ',, 

I 

T 1o,. .,TfI 

2 

, ....+ 
I *o ., , 

A ro'... 

2 

STATE O1 IINC LIABILITYLIMIT 

Add,m 

2' INnneI, £ IJl.1 

ST 
0 

It I/'I,,/ 

Non,. £ - A 
Stt 

Add,-91,RT tI f N II
 

ACorporate
 

.I... 
2. 

p~~ 

91-ND RATE E-1 'IOUSAND TOTAL 

INSTRUCTIONS 
This form is authorized for use in connection (Suretyh contracts for construction work 

A, Surety B, cii;.) headed "CORPORATEor the furnishing SURETY (IES)", and in the space designated "SURE.supplies or services. There shall be no deviation TY (IES)" on theFi this form without approval by PLN. 
face of this form only the letteridentification of the Sureties shall be inserted.2. The full legal name and bLSineSs address


ncipai shall be insried in tL, 
of the (b) Where individual sureties execute the band,
spact designated they shall he or*iflcipal" two more responsible persons.on the face of This form. The A 

ied 
bond shall be cornpleted Affidavitby an authorized person. of Individual Surety, forWhere such person eachis individual surety,%ing in a representative capacity (e.g., 

shall accompany the bond. Suchan attorney. sureties mayact), but is not member be required to furnish additionala of the firm, parinership, substan.joint venture, or an officer tiating information concerning their assetsof the corporation and financialcapacility as PLN may require.olved, evidence of his authority must be furnished. 

4. Corporations executing3. (a) Corporations executing the hoad as the bond shall affix their 
it be authorized to 

sureties corporate seals, Individuals shallact as sureties. execute the bondingle corpohate surety is involved, 
Where more than opposite the word "Seal".their names andraise. /clty and state) . The name of each personshall be inserted in the spaces signing this performance bond should be typed in the space provided. 

-2 



GENERAL CONDITIONS
 

Basis of Contract Award
 
* GC.l CONTRACT DOCUMENTS. It is understood and agreed that theklnvitation
 

for Bids, Instructions to Bidders, Proposal, Proposal Data, Contract Agreement,
 
** Performance Bond, U3/y/n/M// , General Conditions, WW ,ZAAlAi6b, Speci

fications, Drawings, Addenda, and Change Orders issued by the Owner or 
the
 
Engineer, and specifications and engineering data 
furnished by the Contractor
 
and accepted by the hwner, are each included in this Contract and the work
 
shall ba done in accordance therewith.
 

GC.2 DEFINITIONS. Words, phrases, or cther expressions used in these
 
contract documents shall have meanings as follows:
 

1. 	"Contract" or "contract documents" shall include the items
 
enumerated above under CONTRACT DOCUMENTS.
 

2. 	 "Owner" or "PLN" shall mean the Perusahaan Umum LitLrik Negara, 
an Agency of the Ministry of Public Works and Power of the
 
Government of the Republic of Indonesia named and designated
 
in the Contract Agreement as "Party of the First Part", acting 
through its duly authorized agents. All notices, letters, and 
other communication directed to the Owner shall be addressed
 
and delivered to:
 

Director of Construction
 
Perusahaan Umun Listrik Negara
 
Jalan Sunan Ngampel 1
 
Kebajoran Baru 
Jakarta, Indonesia
 

Cable address: PLNPST Jakarta Indonesia
 

3. 	"Contractor", "Manufacturer", or "Supplier" shall mean the
 
corporation, company, partnership, firm, or individual named
 
and designated in the Contract Agreement as the "Party of
 
the Second Part", who has entered into this Contract for the
 
performance of the work covered thereby, and its, his, 
or
 
their duly authorized representatives.
 

4. 	 "Subcontractor" shall mean and refer only to a corporation,
 
partnership, or individual having a direct contract with the
 
Contractor for performing work covered by these contract docu
ments. 

5. 	 "Engineer" shall mean the 
firm of Black & Veatch International,
 
Consulting Engineers, 1500 Meadow Lake Parkway, (mailing address
 
P.O. Box 8405), Kansas City, Missouri 64114, (or P.O. Box 3149
 
Jakarta, Indonesia) or its duly authorized agents.
 

Added for Contract
 

**. Not included in Contract 
(PLN - 6104 ) 
(EQUIPMENT & ERECTION) 
061573 



6. "USA" s/,all 
mean the United States of America.
 

7. "AID" shall mean 
the United States Government, Department
of State, Agency for International Development or any
successor agency of the United States Government.
 
8. 
"Date of contract", or equivalent words, shall mean the date
written in the first paragraph of the Contract Agreement; that
is, the date of final signature by PLN.
 

9. "Contract effective date" shall mean that date when both the
signed contract is approved by AID and an irrevocable letter
of credit is established i% a United States of America bank.
 
10. 
 "Day" or "days", unless herein otherwise expressly defined,
shall mean a calendar day or days of 24 hours each.
 
11. 
 "The work" shall mean the equipment, supplies, materials, labor,
and services to be furnished under the 
contract and the carrying
out of all obligations imposed by the contract documents.
 
12. "Drawings" or "plans" 
shall mean all 
(a) drawings furnished by
the Owner as a basis for proposals, (b) supplementary drawings
furnished by the 
wner to 
clarify and to define in greater detail
the intent of 
the contract drawings and specifications, (c) drawings submitted by the successful bidder with his proposal, provided such drawings are acceptable to
furnished by the Owner to the 

the Owner, (d) drawings

Contractor during the progress of
the work, and 
(e) engineering data and drawings submitted by the
Contractor during the progress of the work, provided such drawings are acceptable 
to the Engineer.
 

13. t'.lenever in these contract documents 
"as the words "as ordered",directed", "as required", "as permitted", "as allowed", orwords or phrases of like import are used, it shall be understood that the order, direction, requirement, permission, or
allowance of the Owner or 
Engineer is intended only to
extent of judging compliance with the 

the
 
terms of the contract;
none of these 
terms shall imply the Owner or the Engineer has
any authority or responsibility for supervision of 
the Contractor's forces or construction operations, such supervision and
the sole responsibility therefir being strictly reserved for
the Contractor.
 

14. 
 Similarly the words "approved", "reasonable", "suitable",
"acceptable", "proper", "satisfactory" 
or words of like
effect and import, unless otherwise particularly specified
herein, shall 
mean approved, reasonable, suitable, acceptable, proper, or satisfactory in the judgment of the Owner
or Engineer, to the 
extent provided in "12" 
above.
 

CC-2 (PLN - 6104 )
(EQUIPMENT & ERECTION)
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15. Whenever in these contract documents the expression "it is 
understood and agreed" or an expression of like import is
 
used, such expression means the mutual understanding and
 
agreement of the parties executing the Contract Agreement.
 

16. 	 "Startup" shall mean the time period required to bring the
 
steam-electric generating unit from an inactive condition,

when construction is essentially complete, to the state ready

for commercial operation. 
The startup period shAll.include
 
preliminary inspection and check-out of equipment and support
ing subsystems; trial operation of supporting equipment and
 
subsystems; initial operation of the complete steam-electric
 
generating unit; operation of the complete unit to obtain
 
data, perform calibration and corrective work; shutdown, in
spection and adjustment prior to obtaining commercial oper
ating status.
 

17. 	 "Initial operation" shall mean the first integral operation

of the complete steam-electric generating unit with sub
systems and supporting equipment in service or available for
 
service.
 

18. "Commercial operation" shall mean the condition of operation

in which the complete steam-electric generating unit is
 
officially declared by the Owner to be available for con
tinuous operation at variable loads up to and including rated
 
capacity.
 

19. 	 "Official acceptance" shall mean the Owner's written accep
tance of all work performed under this Contract.
 

GC.3 EXECUTION OF CONTRACT. After appropriate AID approval, copies of
 
the contract documents will be prepared by the Engineer. All copies will

be submitted to the Contractor and the Contractor shall execute the Con
tract Agreement, insert executed copies of the required bonds and power

of attorney, and submit all copies to the Owner. 
 The date of contract
 
on the contract and bond forms shall be left blank for filling in by the
 
Owner. The certification date on the power of attorney shall also be
 
left blank for filling in by the Owner.
 

Copies of engineering data, special forms, or other documents furnished
 
by the Contractor, which are required to be incorporated in the contract
 
shall be supplied to the Engineer.
 

The Owner will execute all copies, insert the date of contract on the bonds
 
and power of attorney and make distributions. Distribution will be one
 
copy each to the Owner, Engineer, Contractor, and Surety.
 

(PLN - 6104 )
(EQUIPMENT & ERECTION) 
 GC-3
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After receipt of the executed contract documents, the Engineer will prepare
 
17 additional copies of the documents for distribution to the Owner, Engi
neer, Contractor and AID.
 

The 
 a 
GC.4 LEGAL ADDRESSES. $61A IU business address of the Contractor given in the 
Proposal 0 VV0 fo1qAttotl$ 01LJ A kj Al ./-/ji/,5Mk1 herebyI /jkAAA 

designated as the places to which all notices, letters, and other communica
tions to the Contractor may be mailed or delivered. 
,tjttt lb Wkhtk hi
 

t/h At/ff(AXYAAA UMkkZy 4AA AfApkp# U6 LVA t th The addre-ss of 
the Owner appearing in Article GC.2 is hereby designated as the place to which 
all notices, letters, and other communications to the Owner may be mailed or 
delivered. The delivery by one party to the other party at an address so 
designated, or the depositing in any mail box regularly maintained by the 
post office, of any notice, letter, or other communication addressed to such
 
address, postage prepaid, registered or certified mail, with return receipt
 
requested, shall be deened sufficient service thereof, and the date of said
 
service shall be the date of such delivery or mailing. Either party may
 
change the said address or addresses at any time by an Instrument in writing
 
delivered to the Engineer and to 
the other party. Nothing herein contained 
shall be deemed to preclude or render inoperative the service of any notice, 
letter, or communication upon either party personally. 

GC.5 SCOPE AND INTENT OF CONTRACT DOCUMENTS. The specifications and
 
drawings are intended to supplement but not necessarily duplicate each
 
other. Any work exhibited in the one and not in the other shall be exe
cuted as if it 
 had been set forth in both, so that the work will be con
structed according to the complete design as determined by the Engineer,
 

Should anything necessary for a clear understanding of the work be omitted
 
from the specifications and drawings, or should the requirements appear
 
to be in conflict, 
the Contractor shall secure written instructions from
 
the Engineer before proceeding with the work affected thereby. It is
 
understood and agreed that 
the work shall be performed according to the
 
contract documents. 

GC.6 INDEPENDENT CO'TRACTOR. The relationship of the Contractor to the
 
Owner shall be that of an Independent contractor.
 

GC.7 ASSIC.IENT AND SUBCONTRACTING. The Contractor shall not assign or
 
subcontract the work, or any part thereof, without the previous written
 
consent of the Owner, Engineer, and AID, nor shall he assign, by power

of attorney or otherwise, any of the money payable under this Contract un
less written consent of the iner has been obtained, No right under this
 
Contract, nor claim for any money due or to become duo hereunder shall 
be asserted against the Owner, or persons acting for the Owner, by reason 
of any so-called assignment of this Contract or any part thereof, unlesg 
such assignment has been authorized by the written consent of the Owner
 
and AID. In case the Contractor is permitted to assign moneys due
 

* Revised for Contract 

(PLN - 6104 )
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or 
to become due under this Contract, the instrument of assignment shall
contain a clause subordinating the claim of the assignee to all prior liens
for services rendered or materials supplied for the performance of the work.
 

Should any subcontractor fail to perform in a satisfactory manner the work
undertaken by him, his subcontract shall be immediately terminated by the
Contractor upon notice from the Owner. 
 The Contractor shall be as fully

responsible and accountable to the Owner for the acts and omissions of his
subcontractors, and of persons either directly or indirectly employed by
them, as he is for the acts and omissions of persons directly employed by
him. 
Nothing contained in this Contract shall create any contractual re
lation between any subcontractor and the Owner.
 

GC.8 ORAL STATDENTS. It is understood and agreed that the written
 
terms and provisions of 
this agreement shall supersede all oral statements
of representatives of the Owner, and oral statements shall not be effective
 
or be construed as being a part of this Contract.
 

GC.9 REFERENCE STANDARDS, Reference to the standards of any technical

society, organization, or association, or 
to codes of local or state

authorities, shall mean the latest standard, code, specification, or

tentative standard adopted and published at the date of 
taking bids,

unless specifically stated otherwise.
 

GC.lO NO WAIVER OF RIGHTS. Neither the inspection by the Owner or Engineer
or any of their officials, employees, or agents, nor any order by the Owner
 or Engineer for payment of money, or any payment for, or acceptance of, the

whole or 
any part of the work by the Owner or Engineer, nor any extension of
time, nor any possession taken by the Owner or its employees shall operate
as a waiver of any provision of this Contract, 
or of any power herein reserved to the Owner, or any right to dimages herein provided, nor shall any
waiver of any breach in this Contract be held to be a waiver of any other or
 
subsequent breach.
 

GC.lI AUTHORITY OF THE ENGINEER. 
 To prevent delays and disputes, and
 
to discourage litigation, it is agreed by the parties to this Contract
that the Engineer shall determine all questions in relation to the work.
 

Duties of the Engineer with respect to 
the work performed under this Contract include, but are not necessarily limited to the following: 
 interpretation of these specifications and documents; review of engineering data
submitted by the Contractor; witnessing tests of equipment and material

prior to shipment as required; certification of the delivery of equipment

and materials to 
the plant site; inspection and acceptance or rejection of
equipment and materials delivered to 
the plant site; inspection and ac
ceptance or rejection of work constructed at the plant site; assisting the
Owner in preparation and issuance of change orders; certification of the
work in progress in connection with construction payments; review of ac
ceptance test procedures, schedules, and results; and final inspection
 
of the work.
 

(PLN - 6104 )
(EQUIPMENT & ERECTION) 
 GC-5 
061573
 



a If in the opinion of the Contractor a decision made by the Engineer is
 
not in accordance with tbe meaning and intent of the contract, either
 
party may file with the Engineer and the other party to the contract,
 
within 30 days after receipt of the decision, a written objection to the
 
decision. Failure to file an objection within the allotted time will be
 
considered acceptance of the Engineer's decision and the decision shall
 
become final and conclusive.
 

The Engineer's decision and the filing of the written objection thereto
 
shall be a condition precedent to the right to request arbitration or
 
to start action in court.
 

it is the intent of this agreement that there shall be no delay in the
 
execution of the work and the decision of the Engineer as rendered shall
 
be promptly observed.
 

GC.12 ENGINEERING INSPECTION. The Owner may appoint such inspectors as
 
the Omer deems proper to inspect the materials furnished and the work
 
performed for compliance with the drawings and specifications. The Con
tractor shall furnish all reasonable assistance required by the Engineer,
 
or inspectors, for the proper inspection of the work.
 

The Contractor shall obey the directions and instructions of the Engineer
 
or inspector when they are consistent with the obligations of this Con
tract. Should the Contractor object to any order given by any Inspector,
 
the Contractor may make written appeal to the Engineer for a decision.
 

Inspectors and other authorized representatives of the Owner or Engineer
 
shall be free at all times to perform their duties. Any attempted intimi
dation of one of them by the Contractor or his employees shall be sufficient
 
reason, if the Owner so decides, to terminate the contract.
 

Inspection of the work by the Engineer, or inspectors, will be: performed at
 
the factory of the manufacturer prior to shipment of the equipnent and mate
rials and at the Owner's plant site during the progress of tie erection work
 

::i :t:s-: Procedures whereby the Contractor shall notify the Owner and the Engi
neer a reasonable time in advance that the work or any part thereof is ready 
for inspection shall be established by agreement between the Engineer and 
the Contractor. 

Inspection shall not relieve the Contractor from any obligation to construct
 
the work strictly in accordance with the drawings and specifications. Work
 
not so performed shall be removed and replaced by the Contractor at his
 
own expense.
 

GC.13 RIGHT OF OWNER TO TERMINATE CONTRACT. If the work to be done under
 
this Contract is abandoned by the Contractor; or if this Contract is assigned
 
by him without the written consent of the Owner; or if the Contractor is
 
adjudged bankrupt; or if a general assignment of his assets is made for the
 

* Refer to Item 5 of Addendum 1 

** Revised for Contract (PLN - 6104 ) 
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benefit of his creditors; or if 
a receiver is app6inted for the Contractor or
.iny of his property; or 
if at any time the Engineer certifies in writing to
the 0...,er that the performance of 
the work under this Contract is being 
unnecessarily delayed, that the Contractor is violating any of the conditions
of this Contract, or that he 
is executing the same in bad faith or 
otherwise
not in accordance with the 
terms of said contract; or if 
the work is not
substantial'/ 
completed within the time named for its completion or within
the time to which such completion date may be extended; 
then the Owner may
serve written notice upon the Contractor and his surety of the Owner's intention to 
terminate this Contract. 
 Unless within

of 30 days after the serving
such no .ice, a satisfactory arrangement is made for continuance, this
Contract shall terminate. In the event of such termination, the surety shall
have the right to 
take over and complete the work, provided that if 
the surety
does not commence performance within 60 days, 
the Owner may take over 
and
prosecute the work to 
completion, by contract or otherwise. 
The Contractor and his surety shall be liable to the ainer for all excess cost sustained by the Owneer by reason of such prosecution and completion.
Owner may take possession of, 

The
 
and utilize in completing the work, all materials, equipment, tools, 
and plant on 
the site of the work.
 

GC. 14 II[.ND;?AN:Cl'-; AND DELAYS. The Contractor expressly agrees that theperiod of time named in the Contract Agreement to complete all work includes
allowance for all 
hindrances and delays incident 
to the work. No claim
shall be made by the Contractor for hindrances or delays from any causeduring the progress, of the work, except as provided under SUSPENSION OF* WORK and FORCE HIAJEURE, and in the Basis of Contract Award. 

GC.15 SUSPENSION OF WOKK. The Owner reserves the right to suspend andreinstate execution of the whole or any part of the work without invalidatingthe provisions of the contract. Orders for suspension or reinstatementwork will be issued by tLhe of(Xner to the Contractor in writing. The time forcompletion of the work will be extended for a period equal to the time
by reason of the suspension. 

lost 

Changes in Contractor's price or delivery schedules which occur during aperiod of suspension ordered by the Owner shall not affect this Contractexcept as agreed by the Owner and the Contractor. If the Contractor proposes to apply such changes to this Contract, he shall present his pr--,osalto the Owner in writing. During the 60 day periodby the Owner of such 
from and after the receiptwritten proposal, the Ot.ner shall be permitted to reinstate the work without change. If the work is not reinstated during60 day period, the (wner and thisthe Contractor shall agree upon reasonableproper changes or 
the Owner may cancel the unshipped portion of the work. 

and 

Changes in delivery schedule shall mean extension of the scheduled time ofdelivery beyond the number of days of the suspension period.
 

Any necessary and demonstrable costs incurred by the Contractor as a resultof suspension of work will be paid by the Owner, provided such costs aresubstantiated to 
the satisfaction of 
the Owner.
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GC.16 FORCE I-AJEURE. Should the Contractor be delayed in the final 
completion of 
the work by any cause or causes outside of and beyond the control
of the Contractor, such as 
but not limited to acts of a public enemy, war,
blockages, insurrections, riots, epidemics, civil disturbances, strikes,
fire, and other causes not within the control of the Contractor, which
makes the performance of 
the contract unfeasible and which by the exercise
of due diligence the Contractor in performance of the contract is unable
to overcome, then an extension of time sufficient to compensate for the.
delay, as determined by the Engineer, shall be granted by the Owner, and
the Contractor shall 
not be charged for liquidated damages 
for such delay;
provided, however, that the Contractor shall give the 0aner and the Engineerprompt notice in writing of the cause of delay in each case 
and shall demonstrate that he has used all 
reasonable means 
to minimize the delay.
 

If any such delay, except failure to reach agreement as set forth herein,
lasts for 
more than 60 days, the parties shall immediately consult with
one another for the purpose of agreeing upon the basis on which the Contractor shall 
resume work at 
the end of the delay. If they do not agree
upon a solution of the problems involved, including adjustment of the price,
within 90 days from the beginning of such delay, 
then either party may,
by written notice, cancel 
that portion of 
the work which is delayed and
in such event the Owner shall pay to the Contractor reasonable and proper

cancellation charges 
as mutually agreed.
 

Extensions of 
time will not be granted for delays caused by /ihku.klk 
the failure of the Contractor to place orders for equipment or materials
 
sufficiently in advance to insure delivery when needed.
 

GC.17 DELAYED SHIPIENT. The Owner reserves the right to order (by writtei,notice) the Contractor to delay shipment of equipment and materials herei,contracted. 
 In 
the event such a delay is ordered by the Owner the Owner
wJill 
pay the Contractor reasonable and proper extra charges incurred by
the Contractor 
as a result of 
the delay. Such extra charges shall include
storage charges, handling charges, insurance, interest 
on investment,
transportation charges 
to the storage facility, and preservation during
storage. 
 In the event storage is necessary, the Contractor shall be guided
by the Owner's instructions in respect 
to the removal from storage and the
arrangements for export shipment in accordance with the 
terms of the Con
tract.
 

CC.18 TERMIINATION FOR THE CONVENIENCE OF THE OWNER. 
 The Owner reserves
the right to terminate and cancel this Contract in whole or in part atany time by written notice to 
the Contractor. 
 In the event of such
termination, the Contractor agrees 
to waive any claims for damages including loss of anticipated profits on account 
thereof. 
 The Owner will
pay to the 
Contractor reasonable and proper cancellation charges which
are demonstrable to 
the satisfaction of 
the Owner. In the event of such
termination, provi~Aons of 
these contract documents relating to specific
warranties and guarantees and 
to agreements 
to hold harmless or indemnify
the other party to the Contract shall remain in full force and effect to

the extent provided therein.
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Upon receipt of notice of termination, the Contractor shall discontinue
the work on the date and to the extent specified in the notice, make every
reasonable effort to procure cancellation of all orders and subcontracts
to the extent of their relationship to the work terminated and upon terms
satisfactory to the Owner; halt all further purchasing or subcontracting
activity applicable to the work terminated; and assist the-Owner in
maintenance, protection, and disposition of work already acquired by the
Owner under this Contract.
 

GC.19 MODIFICATIONS. 
The Contractor shall modify the work whenever so
ordered by the Owner and such modifications shall not affect the validity
of the contract. 
Modifications may involve increases or decreases in the
amount of the work for which appropriate contract price adjustment will
be made.
 

All modifications shall be made under the authority of duly executed change
orders issued and signed by the Owner, approved by AID, and,accepted and
signed by the Contractor.
 

If modifications affect 
the delivery and completion schedule of the work,
appropriate adjustments to the schedules will be made as provided for in
the article FORCE MAJEURE in these GENERAL CONDITIONS.
 

GC.19.1 
Extra Work. 
Modifications which increase the amount of the work
shall be pa-id 
for according to 
the amount actually done.
 

Claims for extra work will not be paid unless the work covered by such
claims was authorized in writing by the Owner or Engineer.
shall not have the right The Contractor
to prosecute or maintain either
proceeding or an action in court 
an arbitration
 

to recover for extra work unless the
claim is based upon a written order from the Owner or Engineer.
for extra work will be based on lump sums plus 
Payments
 

a percentage allowance agreed
to by the Owner or Engineer and the Contractor before the extra work is

started.
 

For the purpose of determining whether proposed extra work will be autho* rized, O Ut Ak i 'i 1 4,t kj k kkI, the Contractor shall submit to the Engineer, for approval, a detailed cost estimate 
for proposed extra work. 
The estimate shall show itemized quantities
and charges for all elements of direct cost. 
 Charges for the Contractor's
and subcontractor's extra profit, extra general superintendence, extra
field office expense, and extra overheads shall be shown as 
a percentage
addition to the total estimated direct cost. 
 Unless otherwise agreed upon
by the Contractor and the Owner, such percentage additions shall be 15
per cent for the extra work 04kftS*h )p W La Akhkfh AWAakM/o,/
*0 tti k Ak f/bA A04*VO WM0 lt A ~ pttA 
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GC.19.2 Decreased Work. 
 If a modification decreases the amount of work
to be done, such decrease shall not constitute the basis for a claim
for damages or anticipated profits on work affected by such decrease.
The Engineer shall determine on an equitable basis the amount of (a)
credit due the Owner for contract work not done as a result of 
an authorized change, (b) allowance to the Contractor for any actual loss incurred
in connection with the purchase, delivery, and subsequent disposal of
materials or equipment required for use on the work as planned and which
could not be used in any part of the work as 
actually built, and (c) any
other adjustment of the contract amount where the method to be used in
making such adjustment is not clearly defined in the contract documents.
 

. .....
 
W
 

... 
 .............
 

.....
 .. .. 
 ~ .......
............ 
 ....
... ......
 

GC.20 AtRBITRATION. 
 Except as may otherwise be provided in this Contract,
any dispute or difference arising under this Contract which cannot be
settled by agreement between the parties 
to the dispute shall be submitted
 
to arbitration in 
the manner specified herein.
 

Within 30 
days from the date of failure to reach agreement as established
by written notice by either party to the dispute to 
the other, each party
to 
the dispute shall appoint an arbitrator. 
 If the two arbitrators thus
appointed fail to agree upon a decision and award within 30 days of thedate of appointment of the second arbitrator, they shall select a third
arbitrator by agreement. 
 If either party to the dispute fails to appoint
an arbitrator within the allotted 
time, 
or if the two arbitrators cannot
 agree upon a third arbitrator within 10 days, 
then the parties to the
dispute, or either of 
them, shall apply to the Court of Arbitration of
the International Chamber of Commerce, 38 Cour Albert Ier, Paris VIII for
the appointments which have not been made as stated.
 

The arbitration proceedings shall be conducted in accordance with the Rules
of Conciliation and Arbitration of the International Chamber of Commerce.
The decision shall be by majority vote 
of the arbitrators and shall be
final, conclusive, and binding upon the parties thereto. 
 Each party shall
bear the cost of 
its appointed arbitrator. The cost of 
the third arbitrator if one be appointed, shall be borne by the parties as 
the arbitrators
 
may determine.
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The Contractor shall not cause a delay of the work during any arbitration
proceedings, except by agreement with the Owner. 
 It is understood and
agreed by the parties to the contract that no requirement or statement
herein shall be interpreted as curtailing the power of the Engineer to
determine the amount, quality, and acceptability of work and materials. 

GC.21 
 LAWS AND REGULATIONS.
 

(3C.21.1 Non-Indonesian Laws and Regulations. 
The Contractor shall observe
and comply with all applicable ordinances, laws, and regulations in the
locality where equipment may be manufactured. The Contractor shall protect and indemnify the Owner and the Owner's officers and agents against
any claim or 
liability arising from or based on violation of such ordii,aces, regulations, or laws. 

GC.21.2 Indonesian Laws and Regulations. The Contractor shall observe,
with and respect Indonesian laws, rules and regulations and shall
not interfere with Indonesian political or 
religious affairs either
di rec tly or ind irectlyy* *. ;. ...........
.
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GC.22 TAXES..PER.'ITS AND LICENSES.
 
GC.22.1 
Non-Indonesian Taxes, Permits, and Licenses. 
 The Contractor shall
pay all sales, use, income and other taxes and duties, tariffs, and imports
 
lawfully assessed against the Owner or the Contractor (excluding the Republic
of Indonesia or any political subdivision thereof) in connection with the
work included in this Contract. The Contractor shall obtain and pay for all

USA or other non-Indonesian licenses, permits, and inspections required for
the work including the 
cost of securing all export licenses and permits for
materials, equipment, supplies and personnel exported from the USA or other
country to Indonesia.
 

GC.22.2 
 Indonesian Taxes, Permits, and Licenses. 
The Contractor will be
exempt from any import duties and charges levied by Indonesian law on
equipment and materials by virtue of'the Owner's relevant exemption
 
the
 

privileges. 
 The exemption shall also include stamp duties imposed on the
 * Contract. W OW W1 *kAMUAA
kM 46 Akk W 4$Y 000 7AA4 olorrAidt kfik I26k*khkk1/ 0410 00J 0,oe 4 A tlb 0 *&6jk 
The Contractor and his non-Indonesian field personnel will be exempt from
the payment of Indonesian income taxes 
on payments received under this
Contract and from custom duties, harbor dues and other charges for importation of personal effects. 
 Indonesian subcontractors performing work under
this Contract for the Contractor will be subject to Indonesian taxes.
 
Instruments, tools, machinery, and vehicles required for the performance of
the work in Indonesia and imported on the condition that they will be 
exported at the completion of the work will be exempted from customs duties
and other such charges.
 

GC.23 
PATENTS. 
 Royalties and fees for patents covering materials,
articles, apparatus, devices, equipment, or processes used in the work,
shall be included in the contract amount. 
 The Contractor shall satisfy
all demands that may be made at any time for such royalties or fees and
he shall be 
liable for any damages or 
claims for patent infringements.
The Contractor shall, at his own cost and expense, defend all suits or
proceedings that may be instituted against the Owner for alleged infringement of any patents involved in the work and, 
in case
of damages, the Contractor shall pay such award. 
of an award
 

Final payment to
Contractor by the Owner will not be made while any such suit or claim
 
the
 

remains unsettled. 
The Contractor's liability for patent infringement is
limited to patents held in the country in which the equipment is manufactured.
 

* Refer to Item 3 of Addendum 4
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In the event any apparatus or equipment, or any part thereof furnished
by the Contractor, is in such suit or proceedings held to constitute
infringement, and its 
use 
is enjoined, the Contractor shall, at his
option, and at his own expense, eithert 
 procure for the Owner the right
to continue said apparatus, equipment,

noninfringing apparatus or equipment; 

or part thereof; replace it with
 
or modify it so it becomes noninfringing.
 

CC.24 
 MATERIALS AND EQUIPMENT. 
Unless specifically provided otherwise in each case 
 all materials and equipment furnished for permanent
installation in the work shall conform to 
applicable standard specifications and shall be new, unused, and undamaged when installed or otherwise incorporated in the work. 
 No such material or equipment shall be
used by the Contractor for any purpose other than that intended or
specified, unless such use 
is specifically authorized by the Owner in
each case.
 

GC.25 GUARANTEE. 
The Contractor guarantees that the work herein cQntracted
will be as 
specified and will be free from defects in design, workmanship,
and materials. 
 If within the guarantee period the work fails to meet the
provisions of 
this guarantee, the Contractor shall promptly correct any
defects, Jncluding nonconformance with the specifications, by adjustment,
repnAir, or replacement of all defective parts or materials.
 
* The guarantee period shall begin on the date of commercial operation, and
shall end 12 months later.
 

If manufacturer's field representatives

supervision shall be furnished by the Contractor without cost for the cor

are included in the Contract, such
 

rection of any defects.
 

The cost of all materials, parts, labor, transportation, supervision,
special tools, and supplies required for replacement or repair of parts
and for correction of 
defects shall be paid by the Contractor or by

the surety.
 

When it is 
necessary to dismantle piping, ducts, equipment or other work
not performed by the Contractor in order to obtain access to the Contractor's work, the cost of all such dismantling and reassembly will be paid
by the Owner. 
All costs of dismantling and reassembly of the work performed under this Contract shall be paid by the Contractor.
 

This guarantee shall be extended to cover 
all repairs and replacements
furnished under the guarantee and the period of the guarantee for each
such repair or replacement shall be one year from the date of installation
 
thereof.
 

* Refer to Page 2 of Contractor's Proposal letter dated 5 October, 1973
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The Contractor will be given an opportunity to confirm the exi3tence of the
defect but he shall not 
delay the correction while making such determination.
 
If withitt 20 days after the Owner gives the Contractor notice of a defect,
the Contractor neglects to make or undertake with due diligence to make
the necessary corrections, the Owner is hereby authorized to make the
corrections himself or order the work to be done by a third party, and
the cost of 
the corrections shall be paid by the Contractor.
will be permitted to make repairs or 

The Owner

replacements on 
equipment without
affecting the guarantee or without prior notice to the Contractor so long
as the repairs or 
replacements involve the correct installation of replacement parts. 
 The Owner shall also be permitted to adjust or test equipment
as outlined in instruction manuals provided by the Contractor or as 
directed
by the Contractor's erection or operating superintendent.
 

In the event of an emergency where, in the judgment of the Owner, delay
would cause serious loss 
or damage, repairs or adjustments may be made by
the Owner or a third party chosen by the Owner without advance notice to
the Contractor and the 

or by the surety. 

cost of the work shall be paid by the Contractor,
In the event such action is taken by the Owner, the
Contractor will be notified promptly and shall assist wherever possible
in making the necessary corrections.
 

GC.26 INSURANCE. 
The Contractor shall secure and maintain insurance of
such types and in such amounts as may be necessary to protect himself and
the interests of the Owner against all hazards or risksafter specified. of loss as herein-The form and limits of such insurance, together with the
underwriter thereof in each case, shall be acceptableregardless to the Owner butof suczh acceptance it shall be the responsibility of the
tractor Conto maintain adequate insurance coverage at 
all times. Failure of
the Contractor to maintain adequate coverage shall not relieve him of any
contractual responsibility or obligation.
 

In the event of loss or 
damage to equipment and materials furnished under
this Contract, the Contractor shall file all damage claims and shall be
responsible for the replacement 
or repair of 
the work insured hereunder.
Passage of title shall not relieve the Contractor of responsibility for
loss or damage to the work.
 

The Cqntractor shall 
file with the Owner satisfactory certificates, 
or
copies, of the policies providing the specified insurance.
of insurance covering physical loss or 
Certificates
 

damage to equipment and materials
shall be submitted at least 60 days before the first shipment of
equipment and materials. the
A W LAtAk-k War kAA l* 4 $ALA WM kA k M4QV4tMd At kAkMAO i t0OkAMA kA kM94NV It WWUM A/al d./ Each certificate shall state that
the Owner will be given 60 days written notice before the change, cancellation, or expiration of 
the included policies.
 

* Deleted For Contract 
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Installation floater insurance shall provide for louses to be payable
to the Contractor, the Owner, and the Engineer as 
their interests may
appear and shall contain a waiver of subrogation rights against the
insured parties.
 

Installation floater insurance shall be coordinated with the ocean cargo
insurance specified hereinafter to provide complete covera e of equipment
* and materials at all times uWr/I/y/dg al d 
d i WV W equp e
 
in accordance with this Article GC.26.4.
Certificates of insurance covering installation floater insurance shall
quote the insuring agreement and all exclusions as
policy; they appear in the
or in lieu uf certificates 
copies of the complete policy may
be submitted.
 

GC.26.5 
 Ocean Cargo Insurance. This insurance shall insure and protect
the insurable interests of the Contractor and the Owner against all insurable
risks of physical loss or damage to equipment and materials while aboard an
ocean going vessel in transit to the Owner. 
 This insurance shall be written
for all risks including but not limited to war, riot, strike, and civil commotion. Coverage shall be for an 
amount not less than the cost, insurance
and freight (CI&F) value of the equipment and materials.
 
In the event 
the Contractor elects, or is directed by the Owner, to ship
equipment and materials by aircraft, insurance providing coverage equivalent
Lu that specified above for ocean cargo shall be provided.
 
GC.26.6 
 Other Insurance. The Contractor shall secure and maintain such
other insuran-ce coverage as 
may be required to protect against perils and
legal liabilities not covered under the foregoing coverages.
*.* 
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SGC.27 TRANSFER OF TITLE.
-furnished
uer this Contract shall be passed to the Owner at
 
The title of ownership for equipment and
the time of shipment of 
the equipment and materials from the USA port of
shipment. 
This transfer of title shall not be construed to mean an
 

acceptance of the equipment and materials; 
the Contractor shall continue
to be responsible for the quality and performance of such equipment and
materials, and for their compliance with the specifications, until final
acceptance of the work and the fulfillment of the guarantee provisions of
this Contract.
 

Transfer of title shall not relieve the Contractor from responsibility for
all risk of loss or damage to the equipment and materials as 
specified under
the article INSUP'ANCE in these GENERAL CONDITIONS.
* Revised For Contract 
** Deleted for Contract 

** Refer to Page 2 of Contractor's Proposal letter dated 5 October 1973
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GC.28 DEFENSE OF SUITS. 
 In case any action in court is brought against
the Owner or Engineer, or any officer or agent of either of them, for the
failure, omission, or neglect of the Contractor to perform any of the covenants, acts, matters, or things by this Contract undertaken; or for injury
or damage caused by the alleged negligence of the Contractor or his subcontractors 
or his or their agents, or in connection with any claim based on
lawful demands of subcontractors, workmen, material men, or suppliers; the
Contractor shall indemnify and save harmless the Owner and the Engineer and
their officers and agents, from all losses, damages, costs, expenses, judgments, or decrees arising out of such action.
 

GC.29 
 RELEASE OF LIABILITY. 
Acceptance by the Contractor of the last
payment shall be a release to the Owner and every officer and agent thereof,
from all claims and liability hereunder for anything done or furnished for,
or relating to the work, or for any act or neglect of the Owner or of any
person relating to 
or affecting the work.
 

The last payment by the Owner to the Contractor shall constitute final acceptance of all work performed under this Contract and shall be a release to
the Contractor and his surety from all contractual liabilities and responsibilities to the Owner except those liabilities and responsibilities assumed
under the article entitled GUARANTEE in these GENERAL CONDITIONS.
 
GC.30 
CLAIMS FOR LABOR AND MATERIALS. The Contractor shall indemnify
and save harmless the Owner from all claims for labor and materials furnished under this Contract. 
When requested by the Owner, the Contractor
shall submit satisfactory evidence that all persons, firms, 
or corporations who have done work or furnished materials under this Contract, for
which the Owner may become legally liable, have been fully paid or satisfactorily secured. 
In 

satisfactory, an 

case such evidence is not furnished or is not
amount will be retained from money due the Contractor
which in addition to any other sums 
that may be retained will be sufficient, in the opinion of the Owner, to liquidate all such claims. 
 Such
sum will be retained until the claims as aforesaid are fully settled or
satisfactorily secured.
 

GC.31 CONTRACTOR'S PRICE BREAKDOWN. 
The Contractor shall prepare and
submit to the Engineer for approval a breakdown of the contract price
according to the system of accounts provided by the Owner. 
The Contractor's price breakdown shall be submitted to and approved by the Engineer
before any payments are made under this Contract. 
Each invoice submitted
for payment shall be prepared in accordance with the price breakdown approved by the Engineer.
 

The sum of the items listed in the Contractor's price breakdown shall
equal the contract lump sum price or prices. 
Overhead and profit shall
not be listed as separate items.
 

* Insert Article GC.28.1 LIMITATION OF LIABILITY shown on Page GC-19A.
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GC.28.1 LIMITATION OF LIABILITY. 
Except as provided under Article GC-25,
 
and except for claims based upon willful misconduct or gross negligence,

the contractor's liability on any claim of any kind, for any loss or
 
damage arising out of, connected with, or resulting from this contract,
 
or 
from the performance or breach thereof, or from the manufacture, sale,
 
delivery, installation or technical direction of installation, repair
 
or use of any equipment covered by or furnished under this contract shall
 
in no case exceed the billing price of the equipment, provided, however,

that in all cases where the claim involves defective or damaged equipment

supplied under this contract the Owner's exclusive remedy and the Contractor's
 
sole liability will be limited to the correction of such defect or damage,

but not 
in excess of the billing price of the equipment. In any event, the
 
Contractor's liability for all of the aforesaid claims shall terminate
 
four years after initial synchronization of the equipment.
 

In no event, whether as a result of breach of contract, alleged negligence
 
or otherwise, and whether arising before or after initial synchronization,

shall the Contractor be liable for special or consequential damages including,

but not limited to, loss of profits or revenue, loss of use of power system,
 
cost of capital, cost of purchased or replacement power or claims of customers
 
of Owner for service interruptions.
 

* Added for Contract 
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\n unbalanced breakdown estimate providing for overpayment of the Con-Ltactor on 
items of work which would be performed first will not be ac
cepted.
 

(X, 32 ;'AYMENTS. Payment for the work included in this Contract will ber.ade iu accordance With thle r.quirements stated herein and the payment:iles 
in Section 6.3 of AID Capital Projects Guidelines "Borrower Pro
c ireinent of Equipment and Materials" 1.O. 1442.3.
 

:.32.1 Dollar Payments. 
 The Owner will establish, in favor of the Con-iIctor, an irrevocalle Letter of Credit in 
a 	USA bank covering the total
,:!,llar price of the equipment and materials plus export shipping expenses
N4 thUk Ak6AAAk 6WMA kk itAA IWkkA d4kd. 
'n accordance with AID regulations, the Contractor may designate the USA
: ink to 
issue the Letter of Credit in his favor, provided that this desig'ition 
is made prior to approval of the Contract by AID and provided that
 .e contract amount is 
$25,000 or more. 
 If the Contractor designates a
bank other than the bank which the Owner has selected to receive the AID
L.utter of Commitment, the Contractor shall pay the additional bank charges

incurred.
 

:C.32.1.1 
 Dollar Payments for Equipment, Materials, Freight, and Insurance.:11 requests for dollar payment for equipment, materialc, freight, and in:irance, excepting final payment, shall be submitted to the bank holding the
 ..
etter of Credit and shall include the following documentation:
 

a. 
 Executed General Accounting Office Standard 
Form 1034,
"Public Voucher for Purchase and Services Other than 
Personal" 

b. The Contractor's commercial invoice. 
Each invoice shall

be marked "paid" by the Contractor except for equipment

and materials of USA source and origin in which case the

bank will certify by endorsement on or attached to the
 
invoice that payment has been made.
 

c. 
 AID Form 1440-3, Contractor's Certificate and Agreement

with the Agency for International Development, Contractor's

Invoice and Contract Abstract, executed in accordance with

the instructions thereon. 
The insurer or carrier is not
 
required to execute a copy of this 
form.
 

d. 
 The following certification, signed and dated by the Con
tractor:
 

The undersigned certifies 
that (1) the sales
 
value of the equipment covered by this invoice;
 
plus the value of equipment already delivered;
 

* 	 Deleted for Contract
 
Refer to Contractor's Letter HOB 7884 dated 6 May 1974
 .	 * Refer to Item 3 of Addendum 3 
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plus the sales value of engineering services,
labor, and purchased material for which expenditures have been made; plus the amount expended
on account of commitments for equipment remaining to be supplied under the subject contract,
are not less than the total payment already

received or claimed against this Contract, including payments claimed under this invoice;
and (2) it is complying with the terms and conditions of the subject contract.
 

e. 
 Shipping documentacion consisting of:
 

Bill of lading or substitute commercially acceptable
document such as copy of 
ocean or charter party bill
of lading, arriving bill, or parcel post receipt.
The bill of lading must indicate the carrier's state
ment of charges.
 

If shipment is from free port or bonded warehouse in
Indonesia, a copy of the bill of lading covering
shipment from the source to the free port or bonded
warehouse and a delivery receipt evidencing release
from the free port or bonded warehouse shall be submitted. 
 The date of the delivery receipt will be
considered as 
the shipment date.
 

If the equipment and materials are procured from
sources within AID Geographic Code 941, excluding
the USA, and shipment is made on a liner vessel bearing
the flag of a country within AID Geographic Code 941,
excluding the USA, the bill of lading submitted must
contain a certification signed by the carrier that
a copy of the carrier's applicable freight rate tariff
has been filed with the Resources Transportation

Division, AID.
 

The number of copies required of the above documentation will
later. be determined
The AID Loan Number 497-H-024 shall appear on all documents.
 

....~...... .
..........
 

*.....*$ ~ 4.. * . * I $ i ~ e ~.........
 
......rr .. 

Not included in Contract
 

(PLN - 6104 )(EQUIPMENT & ERECTION)GC2

061573G 


-2
 



piiiS~i~ ... ...... ii
ill~iil~iiii.. 

.... ....... .....
iiiiiiiii... .......................
 
i~i~ .............
 ...........
i:!:i~i~..........
 

!::::::5:::NOW
 

..........
........
 
...... ....
... ... ... .....
.................


i~iiiii~iiiiii............... il
 

i:::::,-X.:
 .... ..............
 
...........
.......... .....
.... .... ....... ..........
.
 

............
i~i i . ..............
.... ........ : 

. .... .... +, i!! .............
 

?//? ~~~.... ; .6/ bl .......
;....... 


GC 3. .........
 q e ts f rpa m nt n er t e ru i h po
of ~ ~ ~ ~ ~ t o~ ~ ~ . .he.o.rat.hal....ue.h.fo.owng.o.menaton
 

..... ........
 ve ex en es
 
l~~e
/4/ Contractor's........ ..........
 s al s ow th
 

u o t e r p a ..... .a .........
o t o 
 .........
......
 
f cop
Theer n mb es re uire of t e abo e do.....tion.......dete mine
later. ~~ ~ hlI onNme 9--2~ ~ Th pero~ ......l ouet........
 

• De..ted.for...ntra.
 
GC -22 
 ............
 

;tjIP EN ......... ...
g 
............
 



• GC.32.3 
 Local Currency Needs. 
 It is a requirement of AID that all local
rupiah costs-of the contract be paid in Indonesian Rupiahs. Dollar payments will not be made from the AID loan for that portion of the contract
except as provided for under the AID Capital Projects Guidelines M.O. 1442.2
and M.O. 1442.3.
 

Whenever it is necessary for the Contractor, or personnel employed by him,
to convert USA Dollars to Indonesian Rupiahs arrangements for such conversion
shall be made through the US Disbursing Officer or the AID Jakarta Mission
Controller as 
appropriate or as otherwise directed by the US Disbursing officer.
 

..................
 

Payments for any Indonesian tax or contribution will not be made from the
AID loan.
 

GC.32.4 
 Equipment and Materials Payment Schedule. 
Payment.for the equipment
and materials portion oc this Contract will be made in accordance with the
following schedule:
 

75% pro rata per shipment due fob ocean vessel. 
If shipment
cannot be made due to force majeure conditions, payment
will be made against Contractor's invoicb and warehouse
 
receipt.
 

•** 
 15% pro rata per shipment due upon receipt of shipment at the
Owner's plant site, but in no 
event later than six months
after shipment from the factory or storage of the equipment
 
10% 
as provided hereinafter under Final Payment
 

100% of expenses incidental to export of the equipment
including insurance, freight, and storage charges
will be paid against Contractor's invoice and
evidence of export or storage.
 
......... 1 .
......
 .........
 ...
~
 

...................... 

................ ...............
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* GC.32.5 Admniatrie Ih. One hundred percent (10OZ) of admlnlsrative expenses shall be paid imediately upon signing of the contract.
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Separate requests for payment shall be submitted for the dollar and rupiah
portions of the erection work. 
Payment in dollars will be made against the
Letter of Credit. 
 Payment in rupiahs will be made in Indonesia by the
Owner.
 

GC.32.6 
Final Payment. 
 Upon official approval and acceptance of the work
by the Owner, the Contractor shall prepare and submit to the Engineer, final
* invoices covering the equipment and materials portion of this contract
W tdtllit AAd HbWM' WWU~A Uk 0A kkk4k 4Sd1tAMh bf ,tq'A /APMAWt
The invoices shall include the 10 per cent retainage of the contract prices
for equipment and materials M4 htk kAk. 
 Subject to the Engineer's approval
and certification, such final invoices will be submitted
60 to the Owner within
days of the Engineer"s receipt thereof; and the Owner will within 60 days
after said final invoices are certified pay the rupiah amount so certified
and forward the final invoices for the dollar portion with all required
documentation to 
the bank holding the Letter of Credit for payment 	to 
the
Contractor.
 

Official acceptance will not be made until all work specified in the contract documents has been completed, all required inspections have been made,
an acceptable performance test has been completed, and the unit has attained
commercial operation; however, at 
the option of the Owner, official acceptance may be made upon the satisfactory completion 	of 
an acceptance 
test
performed after initial operation.
 

Final payment will not 
be made until official acceptance is made by the
Owner and all required certifications have been received, and a release of
all claims against the Owner has been submitted.
 

In the event the Owner does not give official approval and acceptance of
the work within 36 months after the date
materials the shipment of equipment
from the factory was complete because 	
and 

of any causebeyond the Contractor's control, the final p. vment 
which is 

will be made in, the
manner as stipulated above providing the installed eqv'ipment and materials
are in accordance with the specifications as 
far 
as can be determined.
 

............
... .. .. .. .. .. .. 

:::::!;ii. 

.......
 .. 


* Deleted for Contract 

** Deleted in accordance with Item 5 of Addendum 3
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GC.32.8 Withholding Payment. 
The Owner may withhold or nullify the
whole or a part of any payment to the extent as may be necessary to protect himself against:
 

a. 
 Defective workmanship or materialL
 

b. Claims filed, 
or reasonable evidence indicating
 
probable filing of claims.
 

c. 
 Any other violation of, or failure to comply with,
 
the provisions of this Contract.
 

When the above grounds are removed, payment will be made for amounts
 
withheld because of them.
 

GC.33 
BEGINNING, PROGRESS, AND TIME OF COMPLETION OF WORK. 
Unless otherwise specified the Contractor shall begin work under this Contract within
10 days after receipt of a Letter of Intent from the Owner to be followed
by the establishment of an irrevocable Letter of Credit in a mutually
acceptable USA bank for the USA Dollar value of this Contract. 
The rate
of progress shall be such that the work will be completed in accordance
with the schedule named in the Contract Agreement. The Contractor shall
furnish the Engineer a detailed schedule setting forth the procedure he
proposes to 
follow and giving the dates he expects to start and to 
complete
separate portions of the work. 

progress is not 

If in the opinion of the Engineer proper
being maintained, changes shall be made in the Contractor's
operations to assure proper progress.
 

GC.34 LIQUIDATED DAAGES. 
The term "Unit" used hereinafter and in the
Contract Agreement shall be understood 
to mean either Unit 1 or 2 including the specified accessories of either unit of the Semarang Steam
Power Plant as applicable; it shall not be construed to mean 
the individual items of equipment which are furnished under this Contract.
 

Liquidated damages as 
specified herein and in the Contract Agreement shall
apply to each unit individually, not collectively to both units. 
 The term
contract price used in the limitation of the maximum amount of liquidated
damages shall be understood to mean 
the contract price of the designated
unit, not the aggregate contract price for both Units I and 2.
 
It is understood and agreed that time is of the essence 
of the contract.
* Should the Contractor fail to complete the specified 
#IAA AA0'4U)'delivery
OW do(ddQ''(id/ within the time period or periods stipulated in the ContractAgreement after due allowance for any extensions of time which may be
granted under the provisions of these contract documents, the Contractor
shall pay to the Owner, as stipulated liquidated damages and not 
as a
penalty, the amount of liquidated damages stated in the Contract Agreement
for each day of default. 
 The total amount of liquidated damages assessed
for failure to comply with the specified delivery schedule shall not exceed
10 per cent of the contract price for the equipment and materials excluding
ocean freight, insurance, and port surcharge.
 

* Revised for Contract - Refer to Page CA.2 of Contract Award
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The Owner shall have the right to deduct the liquidated damages from any
moneys in its hands or otherwise due, or to become due, to 
the Contractor.
or to 
sue for and recover compensation for such liquidated damages.
 

GC.35 
AID PROCUREMENT SOURCE AND ORIGIN REQUIREMENTS. The Contractor

shall comply with the following AID requirements.
 

GC.35.1 
Geographic Source Provisiuns. 
 All equipment, materials, and other
commodities furnished under this Contract shall have their source and origin
from countries designated as eligible in AID Geographic Code 941.
 

"Origin" shall mean the country in which such equipment or material was
mined, grown, or produced through manufacturing, processing, or assembly.
"Source" shall mean 
the country or territory from which such equipment
or material is shipped to Indonesia; except that when the equipment or
materials are shipped to Indonesia from a free port or bonded warehouse
in the 
form in which received therein, "source" shall mean the country
or 
territory from which the equipment or material was shipped to such

free port or bonded warehouse.
 

A produced commodity shall be deemed of country origin if as 
a result of
manufacturing, processing, or assembly in such country, a commercially
recognized new commodity is produced that is substantially different in
basic characteristics or in purpose or 
utility from any of its imported
 
components.
 

Equipment and materials which are normally imported into Indonesia and
stocked therein in the form in which imported to meet a general demand in
Indonesia for the item, shall be deemed as being of Indonesian source and
 
origin.
 

No produced commodity shall be eligible for AID financing if it contains
components from a Communist Bloc country. 
 (A country not specified in

AID Geographic Code 935).
 

No produced commodity shall be eligible for AID financing if such commodity contains any components which were imported into the producing
country and such components were acquired by the producer in the form
in which they were imported; and the 
total cost of such components (delivered at 
the point of production) amounts 
to more than 50 per cent of
the lowest price (excluding the 
cost of ocean transportation and marine
insurance) at which the supplier makes the commodity available for export
sale, whether or not financed by AID. Indonesian source goods and 
services are ineligible for AID financing with the exception of insurance and
certain commissions as set forth in the AID Guidelines.
 

* Refer to Item 6 of Addendum 2 and Item 4 of Addendum 4
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No produced commodity shall be eligible for AID financing if such commodity has been transported to Indonesia by: 
 a transportation medium
owned, operated, or under the control of any Communist Bloc country; 
a
vessel which AID, by written notice to the Owner, has designated as
ineligible; 
or under any ocean or air charter which has not received
prior approval by AID.
 

GC.36 
 BOOKS AND RECORDS. The Contractor shall maintain adequate books
and records coering all transactions under or in connection with this
Contract. 
The books and records shall be maintained for a period of not
less than 3 years after the date of final payment under this Contract.
The books and records shall be available for inspection and audit by the
Owner and/or AID to 
insure compliance with the requirements of this
Contract. 
 If the Contract is for a fixed price, an audit as 
to cost will
not be performed except for cost reimbursable items; however, they will
be subject to audit for compliance with source and origin, transportation,

and comparable requirements.
 

GC.37 
 LEGAL EFFECT OF CERTAIN AID APPROVALS AND DECISIONS. The parties
hereto understand that AID has reserved certain-approval rights including
but not limited to, 
the right to approve the terms of this Contract, the
Contractor, and any or all plans, reports, specifications, subcontracts,
bid documents, drawings, 
or other documents related to this Contract and
the project of which it is part. 
 The parties hereto further understand
and agree that AID, in reserving any or
rights, has acted solely as 
all of the foregoing approval
a lender to assure the proper use
States Government funds, and 

of United

that any decision by AID to exercise or
refrain from exercising these approval rights shall be made as
in the a lerier
course of financing the project and shall not be construed as making
AID a party to the contract. 
The parties hereto understand and agree
that AID may, from time to time, exercise the foregoing approval rights,
or 
discuss matters related to these rights and the project of which this
Contract is part, with the parties jointly or separately, without thereby
incurring any responsibility or liability to the parties jointly or 
any of them. 

to
 

Any approval or failure to disapprove by AID of any plan, report, specification, contract, bid document, drawing or other documents shall not bar
the Owner or AID from asserting any right or relieve Contractor of any
liability which Contractor might otherwise have to borrow or AID, because
of such plan, specification, contract, bid document, drawing or other
document, or any performance or 
failure of performance thereunder, or under
any AID Contractor's or supplier's certificate.
 

(PLN - 6104 )(EQUIPMENT & ERECTION) 
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CC.38 INELIGIBLE FIRMS. 
 No equipment, material, or service shall befurnished under this Contract by any firm on the list of suspended,
debarred, or 
ineligible firms maintained by AID. 
No USA firm or any
other firm which is more than 50 per cent beneficially owned by a USA
firm shall furnish equipment, materials, 
or services under this Contract
if the USA firm is 
not in compliance with its equal employment opportunity
obligations under Executive Order 11246, as 
amended and orders issued

thereunder.
 

GC.39 
 COMUNIST BLOC MATERIALS. 
No equipment, materials, or services,
except ocean freight in connection with 
equipment and materials which
are not US AID financed, shall be furnished under this Contract if the
source and origin thereof is a Communist Bloc country. 
A Communist Bloc
country is d'fined as a country excluded from the Free World as 
specified

in ATn "-c-raphic Code 935.
 

GC.40 ShIPPING. 
Not less than 50 per cent of the gross tonnage of equipinent and naterials furnished under this Contract shall be transported by
private!y owned USA flag commercial vessels to the extent that such-vessels
arp available at fair and reasonable rates for USA flag vessels. 
 The Contractor shall furnish documentation regarding the nationality of the vessels
used to 
transport the equipment and materials.
 

The 
costs of ocean transportation and related delivery services will not
be eligible for AID financing if the shipment is made:
 

a. On a carrier under the flag of a country not includedin AID Geographic Code 941, unless shipment on suchcarrier has been approved by US AID prior to shipment. 

b. On a carrier under the flag of the Republic of Indonesia 

c. On any carrier designated by written notice to the Owner 
as ineligible by AID 

d. Under any charter covering full or part cargo which has 
not received prior approval by AID. 

e. On any carrier owned, operated, or under the control 
of any Communist Bloc country.
 

GC.41 DIVERSION RIGHTS. 

rights to 

AID reserves certain diversion and vesting
the extent and 
as provided under the Loan Agreement, Letters of
Implementation, and other related documents. 

at These rights may be exercised
the option of AID in the event of default by the Owner of agreements
with AID which are not remedied, if an extraordinary situation shall
arise which makes it improbable that the purposes of the loan will be
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attained or 
that the Owner will be able or willing to perform its obligations under AID agreements, or if disbursement by AID would be
unlawful, 
The diversion and vesting rights include, among others,
the provision that AID may direct the transfer of title to AID of goods
financed by AID, provided the 
goods are from a source outside Indonesia,
are in deliverable condition, and have not been offloaded in Indonesia.
In the event of exercise of these rights, 
the Contractor shall abide by
the instructions of AID relative thereto.
 

:it.......
 

.......................
..... ...
........

*E*~L~ *.. ~2W _______.... .. .. .. .. ....... 
 ..
 

......
. . . . . . . . . . . . .. .......... 
 .*. .*. ijjjij
thye. propety ofte Contr 
 r fo.. n s 
 te o 
 o f h
 

**GC.43 GOEN 
 ENTAL
AUTORZATON.~
nThe~One shall berrepo 
 sl o 
I h 6 : ... ...... 

0io
equipment rom 
inonsi 
atthet oncluo 
n of th wor. y u
 

*tGC.43 GOVRiMNTA 
THorItinS 
sowdIne
The shallll sor
rsoble
obtinin
aorancequired thriuations for reexoertngntoolsInoeuipmnt
 

Thprpyothe Contractor, 
 fromuntIndonesieemat 
thrne oncuio the
Aepr
worki e ontactor 
h Orwill
IkViA AkA.k4A treexport 
mateerahc 4~tAwilb 

.. lyfrrequiredn alliosrc-ne
 
is toe prtaiunder sold
apin Inreguati shall dipoe
 

prompt application for any preference rating or other USA governmental
authorizations which may be required to permit the manufacture of
equipment. the
The parties shall assist each other in every manner reasonably
possible in securing such authorizations as 
may be required.
 
*** GC.44 CUSTOMS CLEARANCE. The Y6 oe€responsible 

f6 ilbfor Indonesian customs clearance of all materials, supplies,
equipment, 
tools and other articles shipped into Indonesia by the Contractor 
for the accomplishment of 
this work.
place at the Port of 
Customs clearance will take
Semarang, at the international airport at
**or other appropriate port. Jakarta,


The Owner will pay the customs duties, taxes,

and license fees necessary for such clearance.
 

* Deleted in accordance with Item 8 of Addendum 1

** Refer to Item 9 of Addendum 1 

*** Revised for Contract 
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It is contemplated that large amounts of equipments materials, supplies,
tools, 
etc. will be loaded overside ship directly onto barges.
Contractor shall furnish to the Owner The

and Engineer, W1t
4d04VY V49Yw 1r iA' AJAAA441(9d41 necessary documentation soarrangements can be made with customs officials for expeditious off
 

that prior
 
loading from ocean going vessels into barges. 
 Where necessary the Contractor shall arrange for unloading under customs bond to barges in
order to facilitate ocean vessel unloading.
Owner 


(Owner
*** After customs clearance/by the 
 0j0t and release of the goods bycustoms officials, 
the VVVVO 
 shall be responsible for transport
from Semarang Harbor by barge, 
rail or truck to 
the site.
 
Tools and equipment for use 
during construction but which are to remain
the property of the 
Contractor and which are to be re-exported by the
Contractor from Indonesia at 
the conclusion of
documented and specially listed to 

the work shall be carefully

facilitate both import and export.
Contractor shall determine prior to shipment the customs 


The
 
cable to this special case as well as 

regulations appli
normal import rules and regulations


applicable.
 

GC.45 
IMPORTED PERSONNEL. 
The Contractor shall submit to the Owner daL,
on 
all personnel le intends to bring into Indonesia for the performance of
the work. 
These data shall include the name 
and present address of each
person, his intended assignment and responsibility in connection with the
work, and a concise 
resume of his experience in the type of work to which
he will be assigned. 
These data shall be submitted not later than 60 days
prior to their expected arrival in Indonesia.
 

The Owner will review the information submitted and advise the Contractor
of the suitability of the personnel listed.
unsatisfactory Any personnel found to be
 
to the Owner. 

to the Owner shall be replaced with personnel satisfactory
The Owner's approval must be secured prior to withdrawal
of any non-Indonesian personnel assigned to 
the work. Requests for withdrawal shall include the 
reasons 
for withdrawal, the duration of the withdrawal, or alternatively, data on the replacement personnel to be imported
by the Contractor. 
 If 
at any time after arrival of non-Indonesian personnel,
the Owner shall notify the Contractor that any of them are in
opinion unsatisfactory, such persons shall be withdrawn and replacements
 
the Owner's
 

satisfactory to the Owner shall be provided at the Contractor's expense.
 
Any expenses associated with illness of the Contractor's personnel, including replacement thereof. shall be at the Contractor's expense.
 
Deleted in accordance with Item 10 of Addendum 1** Refer to Item 10 of Addendam 1
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 Revised for Contract
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Costs of passports, visas, travel documents, inoculations and other
 
incidental expenses incurred by the Contractor's non-Indonesian employees
 
and their dependents occasioned by travel to and from Indonesia shall be
 
borne by the Contractor.
 

The Owner will not furnish living quarters for the Contractor's personnel
 
and families. The Contractor's employees may import for their personal
 
use a reasonable quantity of household goods and personal effects. These
 
goods will be exempt from import duties and taxes provided those not con
sumed are re-exported. The Owner will be the sole judge as to what con
stitutes a reasonable quantity, based upon the rules and regulations of
 
the Government of Indonesia. The non-Indonesian employees may import one
 
automobile per family for their personal use exempt from import duties and
 
taxes provided it is re-exported.
 

The expatriate personnel of the Contractor shall respect all Indonesian laws,
 
rules, and regulations and shall not interfere with Indonesian political or
 
religious affairs either directly or indirectly and shall comply with such
 
other rules and regulations as the Contractor, Owner or Engineer may estab
lish from time to time with respect to the expatriate personnel employed by
 
the Contractor. The expatriate personnel of the Contractor shall work and
 
live in harmony with their co-workers (both expatriate and Indonesian) em
ployed on the work and at all times conduct themselves in an orderly manner.
 
The expatriate personnel shall not engage, directly or indirectly, in any
 
other employment, service, or business whatever, including dealings in real
 
estate, nor shall they take part in local politics.
 

All expatriate personnel of the Contractor under this Contract shall be
 
citizens or residents of a non-Indonesian Code 941 country, khV1W YVWe,
 

LA i M t4 lb b kU All expa-A4V/LkIAW. 

triate personnel shall remain employees of the Contractor, and shall re
ceive their salaries and allowances directly from the Contractor. With
 
regard to citizens or residents of the USA, the Contractor agrees not to
 
discriminate against any employee or applicant for employment by reason
 
of race, creed, sex, color or national origin in carrying out this Contract.
 

GC.46 REPORTING, SHIPPING, AND CLEARING DOCUMENTS. 
 The Contractor
 
shall provide all official forms and documentary information -i shall be
 

, needed to satisfy the AID Loan 0$ 100#0$ PTFr *
F kk 

GC.47 AID APPROVAL. This Contract and any amendment, modification, or
 
assignment thereof shall not be effective unless'and until approved by

AID. Modifications not approved by AID will not be financed by AID.
 

* Revised for Contract 
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GC.48 TEIMINATION. 
Unless otherwise terminated under the provisions of the
articles entitled RIGHT OF OWNER TO TERMINATE CONTRACT and TERMINATION FOR
THE CONVENIENCE OF THE OWNER, this Contract shall be deemed terminated atthe expiration of the guarantee period as provided for under the articleentitled GUARANTEE.
 

GC.49 
RELEASE OF INFORMATION. 
The Contractor shall not communicate or use
in advertising, publicity, or sales releases, photographs or other reproductions of the work under this Contract, or descriptions of the size,
dimensions, quantity, quality, or other information concerning the work
unless prior written permission has been obtained from the Owner.
 

GC.50 AID GEOGRAPHIC CODES.
 

GC.50.1 
AID Geographic Code 941 - Selected Free World. 
The United States
(001 and 002), and any other independent country in the Free World*, excluding the cooperating country itself and the following:
 

Europe 

Other
 

Andorra 
 Malta 
 Algeria
Austria Kuwait
Monaco 
 Australia
Belgium New Zealand
Netherlands 
 Canada
Denmark Somali Republic
Norway 
 Cyprus
Finland S. Africa, Rep. of
Portugal 
 Greece 
 Southern Rhodesia
France 
 San Marino 
 Hong Kong
Germany, Fed. Rep. Sudan

Spain 
 Iraq
Berlin, West Syria

Sweden 
 Israel 
 United Arab
Iceland 
 Switzerland 
 Japan


Ireland Rep. (Egypt)

United Kingdom * LybiaItaly Yemen
Vatican City 
 * Qatan * United Arab Emirates
Liechtenstein 
 Yugoslavia
 

Luxembourg
 

* "Free World" excludes any area or country listed in Code 935.
GC.50.2 
 AID Geographic Code 935 Special Free World. 
Any area or country
 
in the Free World, including the cooperating country itself.
 

Countries excluded from the Free World are as 
follows:
 

Cuba
 
China (Mainland) and Other Chinese Communist-Controlled Areas,

including:
 

Manchuria
 
Inner Mongolia
 
Tsinghai Province
 
Sikang Province
 
Sinkiang
 
Tibet
 

* Added for Contract
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The former Kwantunt Leased Territory

The present Port Arthur Naval Bass area
 
Liaoning Province
 

Eastern Europe
 
Albania
 
Bulgaria
 
Czechoslovakia
 
East Germany (Soviet Zone of Germany and Soviet Sector of Berlin)

Estonia
 
Hungary
 
Latvia
 
Lithuania
 
Romania
 

Korea, North
 
Outer Mongolia
 
Poland
 
Union of Soviet Socialist Republics (USSR)

Viet-Nam (North)
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Secton IA - GENERAL DESCRIPTION AND SCOPE OF THE WORK 

1A.1 jENERAL. 
 This section covers the general description, scope of work,

and supplementary requirements for equipment, materials, and services included
 
under these specifications.
 

The equipment furnished under these specifications will be incorporated into
 
a new steam power plant to be constructed on 
a site near the harbor at
Semarang, Indonesia. Me plant will have 
two oil fired steam electric

generating units of approximately 50 megawatts capacity each.
 

* 1A.2 WORK INCLUDED UNDER THESE SPECIFICATIONS. 
The work under these

specifications shall Include furnishing, 7J riik r VA iSdafnrdnt WWm 

* * PY"~~ Alfl dlidU 9 UAM6 L6 A46U 1 AW4MA tl
Units I and 2 turbine generators and lube oil conditioners, and hydrogen

generation equipmcnt common 
to both Units 1 and 2, all complete as speci** fied in Party 2 4rlq 7 of these specifications, and providing services and
 
miscellaneous materials complete 
as specified herein and in accordance

with the contract documents defined in Article GC.l of the GENERAL CONDI-

TIONS. 

** 
The Contractor shall provide engineering data, AAAtA /AA .AA 
sP c/.,/ tools, 
instruction manuals, and miscellaneous materials and

services, and shall participate in design conferences, all as specified
 
herein.
 

............................. .........
 
.~. 

. . . ' .. . " " i " 
.. : : : : : 'f li ...... ::: ::..:.. •........
0"C' ia ~ ! ... '. . ." .. .. .. ............ : :
 so¢. . ......iii 4i ii...ii~ ............ii~ .... i~~~ i i 


lA.3 PERFORflANCL GUARANTEES. The equipment furnished under these speci
ficationb will bce tested by the Owner after installation to demonstrate 
its ability to operate satisfactorily under the conditions specified and
 
to fulfill the warranties and guarantees set forth herein. 

Specific performance guarantees are specified in the detailed specifica
tions. Should the tests indicate that the equipment fails to meet guaranteed
performance, the Contractor shall take immediate steps 
to correct the de
ficiencies in accordance with the requirements specified under GUARANTEE
 
in the GENERAL CONDITIONS. 
 Failure to meet guaranteed performance will
 
result in the imposition of/'a//akJ/0/i! s{ as specified in Section 2A. 

Aliquidated damages
 
* Refer to Article IA.9
 

** Deleted for Contract
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* lA.4 MISCELLANEOUS MATERIALS AND SERVICES. Miscellaneous materials and
services not 
otherwise specifically called for shall be furnished by the
 
Contractor in accordance with the following:
 

Turbine generator foundation bolts and bolt sleeves
 

All nuts, bolts, and gaskets between components and equipment
 
furnished under these specifications
 

One year's supply of all lubricants and greases including turbine oil
for flushing and operation. Specifications shall be provided for all
 
lubricants required.
 

All piping integral to an item of equipment furnished under these
specifications, except as otherwise specified herein
 

All necessary connections for the Owner's piping and instruments
 

All necessary instrument and power and control wiring and raceways
integral to 
any equipment furnished under these specifications.

This shall include terminal blocks and internal wiring to these

terminal blocks for equipment requiring external connection.
 

Coupling guards for all exposed shafts and couplings
 

XNWO 0~Vgs~A XW A A**A.AAA Akk4 Ah MA AAVA At AWNf 

* 1A.5 WORK NOT INCLUDED UNDER THESE SPECIFICATIONS. 
The following items
 
of work will be furnished by the Owner:
 

Wie~HUUAi WWbAA M/A AfiM A UA ah W0 W
fW/UM6 AA £1At U A k kU~kkAhh 

Foundations 
W UAA
 
Sleeves for piping and wiring

Permanent electric wiring to connect equipment terminal boxes
 
to the plant electrical system
 

Finish painting of all equipment except as specified herein
 

Operating personnel for startup and tests
 
* 1A.6 SCHEDULE. W4/e44AAWk AIAAA 4/ s$VdgAkWd/oW.sAMI~e MAWoI/i 

YYV p? pjA P ~kp h AI /PAP M PV9~ffffA" 
* Refer to Article IA.9
 

** Deleted from Contract
 
*** Revised in accordance with Item 13 of Addendum 1
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Initial Operation Continuous

Commercial Operation
 

Unit 1 
 1 January, 1977
 

** Unit 2 IVY , 7 7 AWAW 1, lol 
1 April, 1977
The turbine generator foundation bolts and bolt sleeves shall be shipped
 

1 June, 1977
** to arrive at the jobsite during 0 
 0 1070 April, 1975.
 
Within 60 days 
after the 
contract awardthe Contractor shall submit to the
Engineer a production and shipping schedule for all major equipment and
components. 
 This schedule shall be updated and resubmitted quarterly until
all equipment and materials have been shipped.
* ** 

........................ 
 .....
 

.....
...
 ...... 

. 

............
 

IA.7CONTRACTOR'S SERVICES. The services calledUNDER THESE for in WORK INCLUDEDSPECIFICATIONS shall be in accordance with the following.
lA. 7.l Engineering Data. Drawings and other engineeringspecified equipment data for theand materials are essential to the designsubsequent construction of the entire generating unit. 

and 
Time is of theessence in completing each phase of the work so 
that Units 1 and 2 can
be in commercial operation on 
the scheduled dates.
 

* Refer to Article lA.9 
** Revised for Contract 
*** Deleted from Contract 
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The Contractor will be required to submit drawings and other engineering
data in accordance with the schedule and requirements specified in Section
IC - ENGINEERING DATA, to assure 
compliance with the overall construction
 
and operating schedule.
 

* 1A.7.2 Manufacturer's Field Services. 4 £4 

~j : 4 ~ Z .......
.......... 
 : .. . .........
 

t4 .......... .....
 

. ... .. . .. . . . . . ... 

......... . . ........... 

............................................ ... ............ .... 

lA. 7.3 Design Conference. The Contractor's design engineer shall attend
design conferences as required at 
a time and place mutually agreed upon
discuss matters 	 to
relative to the execution of this Contract. 
 Additional
design conferences shall be held as 
required thereafter to expedite 
the
 
work.
 

IA.7.4 Instruction Manuals, 
 Instruction manuals shall be 
furnished in
accordance with the requirements stated in Section iC of these specifica
tions.
 

]A.8 TRAINING PROGRAM. 
 The Engineer will conduct a training 	program in
Lile United States for training Owner's supervisory operating personnel
for the 
S marang Steam Power Plant. 
 If requested by the Engineer, 
the
Contractor, and his manufacturers, shall make their manufacturing facilities available for inspection trips by 
the Owner's trainees and shall
asist in discussing the equipment ad its 
design, operationr and main
ten ance.
 

* Deleted from Contract-Refer to 
Basis of Contract Award 
** Refer to Item 8 of Addendum 3
 

d-
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1A.9 SUPPLEHfENT TO SECTION 1A. These specifications were prepared on the
 
basis that erection of the equipment and materials supplied would be 
Included under this Contract. As this Contract does not fnclude erection
 
of the equipment and materials, it is necessary that the following additions
 
be made to this Section 1A and become a part of these specifications:
 

1. Article 1A.2. Add the following paragraph.
 

Equipment, materials, and accessories furnished shall be delivered
 
to the Port of Semarang, Indonesia and unloaded from transport
 
under these specificz.,ions. They will be received, transported
 
to the plant site, unloaded, stored and erected tinder s.eparate
 
specifications. Unloading from cars and storing at the site
 
will not constitute acceptance.
 

2. Article 1A.4. Add the following items to the listing.
 

Leveling blocks, subsoleplates, soleplates, thrust blocks,
 
matching blocks and shims
 

Erection drawings, prints, information, instructions, and other 
data for use by the erection contractor 

*. .. . .. . .... 

.....................
 

3 Article 1A.5. Add the following items to the listing. 

Grouting materials and placing thereof
 

4. Article 1A.6. Revise the first paragraph to read:
 

............................... ........
 

.:*:*.. ... 
.. ... ...... . ... .. 


. ..........
 

Initial and commercial operation of the units is scheduled by
 

the following dutes: 

* Deleted for Contract 
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Section lB 
-
GENERAL EQUIPMENT SPECIFICATIONS
 

1B.1 GENERAL. 
These General Equipment Specifications apply in general to
 
all equipment and materials. 
 Certain requirementb specified herein will

obviously not apply to the particular equipment and materials furnished

under these specifications; however, where applicable to a particular item

of equipment or material, these requirements shall apply. 
.

These General Equipment Specifications 
are supplementary to
specifications; if requirements in conflict with the requirements specified
 

the detailed

herein are 
specified in the detailed specifications, the detailed specifi
IB.2 

cations shall govern to the extent of such conflict.
REFERENCED SPECIFICATIONS AND STANDARDS. 
 The specifications, codes,
and standards referenced in these-specifications (including addenda, amendmade. 
 In 
case of conflict between the referenced specifications, codes,
 

ments, and errata) shall govern in all cases where references thereto are
 or standards and these specifications, the latter shall govern to 
the extent
of such difference.
 

The specification, code or standard applied in each 
case shall be
dLeSt revision adopted and published at the date of taking bids. 
the
conflict between standards shall be referred to 
 Any


determine which standard shall govern. 
the Engineer who will
 

IB.3 
RUALITY ASSURANCE. 

that provides 

The Contractor shall maintain a quality program
that equipment, materials, and services under these specifi
cations whether manufactured 
or performed within the Contractor's, plant or
 
at any other source shall be controlled at all points necessary to 

conformance to contractual requirements. assure
The program shall provide for
 
the prevention and ready detection of discrepancies and for timely and

positive corrective action. 
 The Contractor shall make objective evidence

of quality conformance readily available
Instructions and records for quality assurance shall be controlled.
 

to the Owner and the Engineer.
 

IB.4 
 FACTORY ASSEMBLY. 

assembTed, except ejni 

Equipment shall be shipped completely factory
the equipment, 
the physical size, arrangement 
or configuration of
or shipping and handling limitations make the shipment of


completely assembled equipment impracticable, in which case
shall be assembled and shipped as the equipment
stated in the Contractor's proposal.

When proposals 
are submitted without statements describing sectional ship
ments, it will be understood that no 
field assembly of.the equipment will
 
be required and the Contractor shall be responsible for all cost encountered
in the 
field for assembly of sections, accessories 
or appurtenances
listed in the Proposal as not
requiring field assembly.
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1B.5 PACKAGING. 
All equipment and materials shall be suitably coated,
wrapped, or covered and boxed or crated for export shipment and to prevent
damage or deterioration during handling and storage at the site.
 
All accessory items shall be shipped with the equipment. 
Boxis and crates
containing accessory items shall be marked so that they are identified with
the main equipment. 
The contents of each box and crate shall be indicated
by markings on the exterior.
 
An itemized list of contents shall be attached to the outside of each box
or crate in a weather-resistant envelope.
included inside each box or crate. 

An identical lLscshall be
he flits shall be pJalnly marked and
placed in an accessible location to facilitate receipt and inspection.
 
Each package or shipping unit shall be clearly marked as 
indicated on the
sheet entitled "SHIPPING CONTAINER IDENTIFICATION" included at the end of
this section.
 

Packaging or shipping units shall be designed within the limitations of
the unloading facilities of the receiving ports and the ship which will be
used for transport. 
 Ships with special heavy capacity unloading rigging
may be required for large units of equipment.
responsibility to investigate these limitations and to provide suitable
packaging and shipping to permit unloading at Jakarta or 


It shall be the Contractor's
 

Semarang. the Port of
"On deck" shipment will not be permitted unless prior 
approval
has been obtained from the Engineer.
 
Electrical equipment, controls and insulations shall be protected against
moisture and water damage. 
All external gasket surfaces ind flange faces,
couplings, motor pump shafts, bearings and like items sha±L 
be thoroughly
cleaned, and coated with rust preventive compound as specified above, and
protected with suitable wood, metal or other substantial type covering to
insure their full protection.
 

1B.6 PROTECTION. 
Coated surfaces shall be protected against impact,
abrasion, discoloration, and other damage. 
Surfaces which are damaged shall
be repaired.
 

All exposed threaded parts shall be greased and protected with metallic
or other substantial type protectors.

be closed with forged steel plugs. 

All female threaded openings shall
 
connections shall be sealed with metallic or other rough usage covers 


All piping, tubing, and conduit equipment
 
and
taped to seal the interior of the equipment piping, tubing, or conduit.
 

Provisions shall be made to ensure that water does not enter any equipment
during shipment or in storage at the plant site.
 
Returnable containers and special shipping devices shall be returned by
the manufacturer's field representative at the Contractor's expense.
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lB.7 AID EMBLEM. 
 All shipping containers shall carry the officialclasped hands emblem. AIDThe emblem affixed to each shipping container shallbe affixed in such a manner which assures that the emblem will remain
legible until the shipment reaches the consignee. Size of the emblem inevery case shall be large enough to be clearly visible at a reasonable
distance. 
A list of emblem suppliers is available from AID.
 
The official AID clasped hands emblem shall be prominently displayed
on 
all ships during loading and unloading when their cargo consists entirely of AID financed goods. 
 Ship charterers shall include instructions
relative to display of the emblem in the charter party agreements.
 

1B.8 WEATHERPROOFING. 
All outdoor equipment and all appurtenances shall
be designed for satisfactory operation during 60 mile per hour wind and
driving rain. 

resisting metal. 

All exposed unpainted parts shall be fabricated of corrosion
All ventilating openings shall be louvered on outdoor
equipment 
to prevent entrance of rain under weather conditions described
above. 
 All ventilating openings on outdoor equipment shall be equipped
with fine mesh mcnel filters and stainless steel bug screens.
 

1B.9 SOURCE OF MATERIALS AND REPAIR PARTS.
furnishe-dashal Equipment and accessoriesbe from a -repu-table manufacturer currently engaged in production of such materials.
 

Individual parts shall be manufactured to standard sizes and gages so that
repair parts, furnished at any time, can be installed in the field.
 
IB.10 
 DESIGN COORDINATION. 
The Contractor shall be responsible for the
selection and design of equipment and materials which will provide the best
coordinated performance of the entire system. 
Components of rotating
equipment shall be selected so that the natural frequency of the complete
unit is not at or critically near the operating range of the unit.
 
1B.11 
 CORRECTION OF MANUFACTURING ERRORS. 
Equipment and materials shall
be complete in all-respects within the limits herein outlined. 
All manufacturing errors or omissions required to be corrected in the field shall
be done by the manufacturer or his duly authorized representative at the
Contractor's expense.
 

1B.12 EQUIVALENT MATERIALS AND EQUIPMENT. Whenever a material or articleis specified or described by-using the name of a proprietary product or
the name of a particular manufacturer or vendor, the specific item mentioned
shall be understood as establishing the type, function, and quality desired.
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Other manufacturers# products will be considered provided sufficient infor
mation is submitted to allow the Engineer to determin, that'the products
proposed are equivalent to those named.
 
1B.13 
TOOLS. 
 The Contractor shall furnish and ship with the equipment

maintenance of the equipment. 
 The tools shall be shipped in separate
 

one set of all special tools required for the erection, dismantling, or
 
heavily constructed wooden boxes provided with hinged covers and padlock
hasps.
 

* Maintenance tools shall be boxed separately and the boxes shall be markedas indicated on the sheet entitled "SHIPPING CONTAINER IDENTIFICATION".
 
A weatherproofed itemized list of the contents shall also be indicated on
the outside of each box.
 
The maintenance tools shall include all special handling rigs, bars, slings,
and cable. 
All tools shall be in new and unused condition.
 
1B.14 COMPRESSED AIR. 
Filtered, dried, oil-free compressed air will be
supplied for operati-on of pneumatic instruments and control valves. 
 Normal
house service air will be supplied for operation of other pneumatic devices.
The compressed air will be supplied at receiver pressure varying from 70
to 100 psi.
 
Pressure regulators shall be provided for pneumatic devices which operate
at pressure levels other than receiver pressure. 
Pressure regulators shall
be Fisher Controls Co. Model 67 FR with pressure gage, or acceptable equal.
1B.15 CONTROL POWER. 
Electrical power for control and instrumentation
will be a nominal 240 volt, single phase, 50 hertz, alternating current,
or a nominal 250 volt direct current. The Contractor shall provide any
 devices required for proper operation and protection of the equipment during
electrical power supply fluctuations described in the following paragraphs.

All dc electrical control and instrumentation devices shall be designed for

continuous operation on an ungrounded station battery which will float on
 
trickle charge at 258 volts. 
 The Contractor shall guarantee satisfactory
operation when the equipment is continuously energized at any voltage from
200 to 280 volts dc, with ambient temperatures as specified. 
Electrical
devices served from this supply shall not impose any ground connections on it.
All alternating current control and instrumentation devices shall, unless
 
otherwise specified, be designed for operation on a nominal 240 volt, 50 hertz,
single phase, alternating current system. 
The Contractor shall guarantee
satisfactory operation when the equipment is continuously energized a'- any
voltage from 190 to 250 volts alternating current. 
 Equipwent required for

operation at other nominal voltages shall be guaranteed to operate satisfactorily over proportional voltage variations. 
 The dropout voltage shall be

less than 140 volts for relays and 175 volts for contactors and starters.
* 
Refer to Item 14 of Addendum 1 
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All alternating current and direct current devices shall be guaranteed to
 
operate satisfactorily under voltage conditions specified in the above
 
paragraphs and at 
a range of ambient temperatures from 50 C to -30 C.
 

1B.16 AUXILIARY POWER. 
Auxiliary equipment, such as motors, tranwformers,
 
and rectifiers, requiring electrical power shall be designed to operate

from one of the nominal electrical power sources as follows:
 

Volts Phase Hertz
 

4160 
 3 50
 
416 
 3 50
 
240 
 1 50
 
250 DC --


Preferred ac motor ratings shall be in accordance with the following
 
schedule:
 

Horsepower Volts Phase
 

Below 3/4 220 1
 
3/4 to 250 380 
 3
 
250 and above 4000 
 3
 

Emergency motors shall be designed to operate on nominal 250 volts dc with
 
voltage variations as described for dc control power.
 

Variations from preferred motor design voltages must be acceptable to the
 
Engineer. 

1B.17 WELDING. If the manufacturer has special requirements relating to
 
the welding procedures for welds at the terminals of the equipment to be
 
performed under separate specifications, the requirementb shall be submitted 
'-)the Engineer in advance of all erection work. 

IB.18 SHOP COATING. 
All metallic surfaces subject to corrosion shall be
 
protected by suitable coatings applied in the shop. 
 Surfaces which will
 
ie inaccessible after assembly shall be protected for the life of 
the
 
uquipment. The surfaces shall be cleaned and prepared in the shop. 
 All
 
mill scale, oxides, and other coatings shall be removed. Sand or grit
blasting of internal areas which will be exposed to steam or treated feed
water will not be allowed. Exposed surfaces shall be finished smooth,
thoroughly cleaned, and filled as.necessary to provide a smooth uniform 
base for painting. Surfaces to be finish painted after installation, or 
requiring paint for corrosion protection until installation, shall be 
shop painted with one or more coats of primer as hereinafter specified.
 

1B.18.1 Painting. Transformers, switchgear, and other electrical equip
miont shall be shop finished with one or more coats of primer and two coats 
of high grade oil resistant enamel. The finish colors shall be manufac
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turer's standards., Co be selectedIbe interior of specifically 
enamel 

aI panels and swiltchgcar by the (Owner at C,nter. A duffLL.I,)L quantity of palnt ill 
I bi fl~hIl.~j with lal data. 

dac, color Mull whaliudlue.bu 'ruri-uin4provide one complete coat tofor touchup.
 
Shop primer for steel and iron surfacestrating Primer", shall be KoppersMobil "13-R-50 "622 RustChromox Pene-QD Primer",Prime" unless or Tnemecotherwise '"77 Chemspecified.
1B.18.2 
 Preservative Coatinns. 
 Ferrous surfaces which should not be
 
painted shall be coated with rust preventive compound, Houghton "Ruut Veto
334" or Rust-Oleum "R-9".
 
1B.18.3 
Galvanizing 
 When so specified in the detiled specifications
punching 

structural steel members and bolts shall be galvanized. 
After all cutting,


reaming, drilling, and capping have been completed 
 structunral
 
steel members shall be "pickled" in accordance with the latest accepted
 
practice, to remove all scale, rust, grease, and other impurities and then

hot-dip galvanized in accordance with ASTM A123.
When Specified to be galvanized in the detailed specifications,

and structural bolts shall be galvanized in accordance with ASTM A394 for
 

erection

galvanized steel transmission 
tower bolts.
1B.19 ALIGNNENT AND BALANCE.
ically balanced. All rotating parts shall be true and dynam

Ex-ces-s-ive noise or vibration will be sufficient 

for rejection of the equipment. 
 cause
All rotating equipment shall be balanced
at the factory.
 
IB.20 
 LUBRICATION. 

continuous operation.

Equipment shall be lubricated by systems designed for
Lubrication 
systems shall not waste lubricants and
 

shall not require attention during startup and shutdown,
than once weekly. or more frequently
 
Oil lubricant level indicators shall be furnished and marked to indicate
 
proper levels under both standstill and operating conditions.
1B.21 
 DRIVE UNITS. 
 Speed changing equipment furnished 
as a part of the
 
equipment specified shall conform to the requirements herein.
The nominal horsepower rating of each drive unit shall be at least'equal
 
to 
the theoretical brake horsepower required to drive the equipment under
 
full load, including all losses in speed reducers and power transmission.
The nominal input horsepower rating of each gear or speed reducer shall
to 

be at least equal to the nominal output horsepower of the drive motor or
 

the maximum power requirement for the driven equipment under the design

conditions specified, whichever is greater.
Drive units shall be designed for continuous service and shall include

provisions which will prevent oil leakage around shafts.
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1B.22 SHAFT COUPLINGS. Shaft couplings shall be uaed between all drives
and driven equipment. Coupling& shall he 
attached to driver and driven
 
shafts by press fits and keys.
 

Shaft coupiings shall be sized to transmit the maximum brake horsepower

requirements of the driven equipment with a service factor of not less
 
than 2.
 

Couplings shall be of the all metal lubricated gear flexible type, Koppers

"Fast" or acceptable equal. 

On applications where the motor is furnished under separate specifications,

the motor half coupling shall be machined to the motor shaft dimensions on
the motor drawing reviewed by the Engineer, and shipped to the motor supplier for shop mounting. The responsibility for proper fit of the coupling

halves shall rest with the coupling supplier.
 

IB.23 SAFETY GUARDS. 
 Guards shall be provided for protection of personnel

from all 
exposed moving and/or rotating machine elements.
 

Each guard shall be fabricated from ASTM A36 steel plate having a minimum
thickness 
of 3/16 inch and designed for easy installation and removal.
Necessary supports and accessories shall be furnished with each guard.
 

Guards for outdoor installation shall be galvanized.
 

1B.23.1 Horizontal Shaft Equipment. 
 Safety guards for horizontal shafts,

shaft couplings, belt sheaves, etc. shall be of 
the inverted "U" design

with sides extending to the equipment base or base plate.
 

1B.23.2 Vertical Shaft Equipment. 
 Safety guards for vertical shafts,
shaft couplings, etc. shall be of 360 
degree construction with bolted
 
vertical joints. 
 Hinged sections shall be provided for inspection of
 
couplings and glands.
 

* 1B.24 EQUIPMENT BASES. A cast iron or welded steel base plate shall beprovided for all rotating equipment which is to be installed on a concretebase. Each base plate shall support the unit and its drive assembly, shall
be of 
a neat design with pads for anchoring the units, shall have a raised

lip all around, and shall have a threaded drain connection.
 

1B.25 INSTRUMENTATION. 
Accessory instrumentation components furnished

with the equipment shall be in accordance with the requirements stated
herein unless otherwise specified in the detail specifications. 
 The devices
specified shall be of the manufacture and model number herein specified, 
or
 
an acceptable equal.
 

These devices shall be constructed in accordance with the latest applicable

requirements of ANSI, ISA, and NEMIA.
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Permanently affixed, stainless steel tags atamped with.the Engineer'& tag
number and a description of its use shall be. furnished on all pressure

switches, level switches, temperature switches, temperature elements, and
 
solenoid valves.
 

Unless otherwise specified, all pressure instruments shall have metric and

English scales and all temperature instruments shall have metric scales.
 
Pressure instruments shall have scales in kilograms per square centimeter

and in pounds per square inch. Temperature instruments shall have scales
 
in degrees centigrade.
 

1B.25.1 Limit Switches. 
 Limit switches, except those integrally mounted
 
on motor operated valves, shall be selected from the following alternates:
 

(a) 	National Acme Company "Snaplock" Series SL. Switches
 
shall have not less than two dpdt switch elements.
 

(b) 	Honeywell "Microswitch" DTF2-2RN, or variation thereof,
 
with two dpdt switch elements
 

Limit switches shall be constructed to withstand the temperatures encoun
tered in the actual service. Explosionproof construction shall be fur-

Lshed where required by applicable code or the detailed specifications.
 

1R.25.2 Pressure Switches, Pressure switches shall be selected as 
follows;
 

(a) 	Static switches shall be Static "0" Ring.
 

(b) 	Differential pressure switches for low range application

shall be manufactured by FW Dwyer.
 

(c) 	Differential pressure applications requiring both indication
 
and pressure switch contacts shall be implemented with equip
ment manufactured by Barton Instrument Corporation regardless
 
of the range.
 

Pressure switches shall be furnished in explosionproof construction where
 
required by applicable code or the detailed specifications. Each pressure

switch shall be specifically selected for the service in which it is 
used.
 
The 	acceptability of each switch with respect to 
range, overpressure capa
bility, capability, repeatability, and deadband shall be demonstrated to
 
the Engineer.
 

1B.25.3 Temperature Switches. Temperature switches shall each consist
 
of a thermocouple as described under "Temperature Detectors" and an elec
tronic instrument. Electronic instruments shall be Rochester Instrument
 
Systems, Inc., 
Series ET-205, complete with dual, double-pole, double
throw relays wired to terminals. Each of the two electronic instrument
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relays in a temperature switch shall operate from an independent, calibrated set point. Electronic instruments shall be suitable for use with
ISA Type K thermocouples. 

1B.25.4 Level Switches. Level switches shall be Magnetrol having floatand body construction appropriate to 
the service conditions of the systemsto which they are connected. Swit.h elements shall be of the mercurybottle type magnetically coupled to the float. 
 Two switch elements shall
be available at each level point 
monitored. 
Switches shall be reversible
for NC or NO operation or shall be double throw construction. Switch element leads shall be of high temperature construction and terminated on
terminal blocks within the switch housing. 
Switch housings shall be
splashproof construction, unless otherwise specified.
 

1B.25.5 Solenoid Valves. 
Solenoid valves shall be manufactured by Automatic Switch Company. 
Valves shall be selected to incorporate body construction, trim materials, and internal arrangements suitable to the application and shall be acceptable to the Engineer. 
Solenoid enclosures
shall be NEMA 4 unless otherwise specified. Solenoid coils shall be
Class H high temperature construction and shall be suitable for continuous
 
duty.
 

1B.25.6 Pressure Gages. Gages for control air supply and signal pressures integral to 
the instrument shall be in accordance with the control
manufacturer's standards. 
 All other gages shall be 4-1/2 inch Ashcroft
"Duragauge". 
Dials shall be engraved with service legends, or separate
nameplates of engraved laminated phenolic shall be attached to the gage
faces to identify the service. 
 Legends shall be as directed by the Engineer. 
 All gages, except on control air service, shall have stainless
steel movements and nylon bearings. 
Gages for panel mounting shall be
Type 1377. Gagea for separate mountings shall be Type 1379 with 1/2 inch
NPT bottom connections. 
 Pulsation dampeners shall be furnished with all
 
gages except control air gages.
 

1B.25.7 Thermometers. Thermometers for local mounting shall be Ashcroft
5 inch dial AHT 6060 "Every Angle" bimetallic thermometers. Thermometersfor panel mounting shall be Ashcroft 4-1/2 inch dial 6135 mercury actuatedwith Type 1377 case and stainless steel armored capillary tubing of lengthrequired for the installation. 
The dials shall be engraved with service
legends, or separate nameplates of engraved laminated phenolic shall be
furnished attached to the dial faces to identify the service. 
Legends
shall be as 
directed by the Engineer. Thermowells shall be furnished for
all thermometers and shall be extra heavy solid bored Type 316 stainlesssteel construction. They shall be threaded and designed to allow seal 
welding. 

1B.25.8 Temperature Detectors. 
All detectors shall be of the dual element
type. 
 Detectors shall be ISA Type K (chromel-alumel) thermocouples with
Type KX extension wire. Temperature detectors shall be of the stainless
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steel sheathed, compacted magnesium oxide inaulated type, and shall be
ungrounded unless otherwise specified. ThLermocouplesshall comply to and extension wirethe special limits of error contained in ANSI C96.1-1964. 
Thermocouple assemblies shall be complete with cast iron weatherproof connection heads and nipplea. Extension nipples, insulating bushings, and
compression fittings shall be furnished if required for the application.
Heads shall be designed for positive connection and for a terminal 
temperature differential of not more than 0.1 F. The thermocouple shall be
spring loaded for positive contact with the wall. 
The lead wire for all
related detectort shall be Erought to common junction boxes.
 
Fluid system temperature detectors shall be equipped with extra heavy solid
bored Type 316 stainless steel thermowells and extension nipples.
thermocouple, extension nipple, and head shall be arranged to permit re-


The
 
moval and replacement of the thermocouple with the equipment in operation.
1B.26 ELECTRICAL ACCESSORY DEVICES. 
 Electrical accessory devices shall
 
be furnished in accordance with the requirements stated herein unless otherwise specified in the detailed specification sections.
 
1B.26.1 
Electrical Instruments. 
All electrical indicating instruments shall
b2 of the switchboard type with one per cent accuracy classification, shall
be designed for semiflush mounting and, unless otherwise specified, shall be
approximately 4 inches square. 
All instrument scales shall consist of
black markings on a 
white background. 
Any instrument which is checked in
the field and found to be inaccurate in excess
returned to 
 of 2 per cent shall be
the Contractor for calibration or replacement without cost
to the Owner. 
All ac instruments shall be designed for operation through
5 ampere current transformers secondaries and 120 volt potential transformer secondaries. 
 Instruments shall be General Electric Type AB-40,
Westinghouse Type 241, 
or acceptable equal.
 
lB.2.2 Control Re 
 .
 General service auxiliary relays shall be I-T-E
Type JlOA7, _JllA, 
 J2AlJ3P, or acceptable equal.
requirements exceed the capacity of Where current carrying
the J10A, auxiliary relays shall be
General Electric Types HFA or HGA, Westinghouse Type MG-6 or acceptable

equal.
 

Timing relays where the delay period may exceed 3 minutes shall be Agastat
Series 7000 or acceptable equal.
 
1B.26.3 
Control Switches. 

multistage, rotary type with 

Control switches shall be 600 volt, 20 ampere,
a minimum of ten contacts. Switches shall
have black, fixed, modern, pistol grip type handles and engraved black
plastic escutcheon plates. 
 Switches shall be Westinghouse Type W, General
Electric Type SB-l, or acceptable equal.
 
1B.26.4 Push-buttons and Selector Switches. 
 Push-buttons and selector
switches shall be Square D, Class 9001, Type T or
Microswitch Type PT, or acceptable equal. 

TS oiltight, Honeywell-
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1.26.5 ~~Lhta.

Microswitch Type PTW 

Indicating liShts ahall be Honeyae..with 387priately sized resistors. lamps., transparent glass lenses, and
Alternate equal ndicatin lights must be appro

acceptable to the Engineer.
1B.26.6 Alarm Conacts. Alarm contacts 
suitable for operaticn at 250 volts dc. 

for remote annunciation shall be
 
lB.26.7 
Molded Case Circuit Breakers. 
Molded case circuit breakersinterrupting capacity at 250 volts dc and 10,000 amperes symmetrical in

shall have 5000 amperes
 

in equipment covered under these specifications used 

terrupting capacity at 240 volts ac.
 
1B.26.8 
Terminal Blocks. 
Terminal blocks shall be provided with white

marking strips and, where per.itted by the safety codes and standards,
 
shall be without covers.
* Extra terminals in a quantity of not less than
 
25 per cent of the intraconnected 
terminals shall be provided on each
 
terminal block for circuit modifications and for termination of all conductors in a multiconductor 
cable.
Fuses shall not be mounted on terminal blocks. 
Neither step type terminal
blocks nor angle mounting of terminal blocks will be acceptable.
All terminal blocks, except internal terminal blocks in factory prewired
 
electronic systems cabinets, shall be rated 600 volts and shall have strap
 
screw terminals. 
 Standard terminal blocks for 10 AWG and smaller conduc
tors shall be General Electric Company Type EB-5 or acceptable equal.
 
Terminal blocks shall be appropriately sized for larger incoming conductors.

Shorting type terminal Llocks 
Type EB-5 or acceptable equal.

shall be six point General Electric Company
 
1B.26.9 
 Fuse Blocks.

raquire d Where fuse blocks rated 30 amperes, 250 volts are
 

by the specifications
be modular or the manufacturer'stype with bakelite design,shall be frame and they shallClass reinforced11, Model retainingNo. 1.5530 clips.tured by Underwriters' screw terminal Blocks

Safety fuse blocks asDevice manufac-Illinois 60618. Co., 4330 North KedzieBlocks for other current Avenue, Chicago,and voltage ratings shall be 
similar in construccion and by the same manufacturer.
11.27B* NAMEPIATES Nameplates for major equipment items such as
generator, etc., turbine,
shall be 


Nameplates 
lettered in English and Indonesian.
shall be providedother for pressuresuch instruments gages, thermometers,and shall be switches,lettered andin Indonesian

the Engineer. as 'approved by
 
Panel 
mounted instrum6nts shall have nameplates made of laminated black pheno
lic engraving stock with white core. 
 The lettering shall be not less than
 
1/4 inch square, bold engraved through the black outside layers so that the
letters appear white.
 
Nameplates for locally mounted instrumenta shall be attached to the faces of
 
the instruments in a manner acceptable to the Engineer.
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18.28 
FACTORY PREWIRED ELECTRONIC SYST-S
factory CABINETS. Internal wiring inprerred electroni -systes8thi i maybE installed accordingto the Contractor's standard as 
to wire size- insulation and method of termination on internal equipment. Identification of conductors may be doneby insulation color coding identified on drawings or by printed wiringlists. 
 Terminal blocks for connection of external circuits into factory
prewired electronic systems cabinets shall meet all the requirements
specified above under Terminal Blocks.
 

1B.29 
 AC MOTOR STARTERS. 
 The Motor Control Center Specification and Data
Sheet, following this section, shows

which will be furnished by the Owner. 

the wiring of the ac motor starters

The Contractor shall assure that
the control wiring, including terminal designations, is compatible with
the starter wiring as shown. 

iB.30 RACEWAY. 
Unless specified otherwise, all raceway interconnections
between devices, panels, boxes, and fittings shall conform to ANSI C80.1
and UL 6. 
All conduit connections shall be of the threaded type. 
Unless
specified otherwise, all conduit shall be hot-dip galvanized rigid steel.
All conduit entering outdoor enclosures shall enter through "Meyers
Scru-Tite" hubs or threaded openings.
 

Double locknuts and bushings shall be provided at the termination of all
conduit not 
terminated in hubs. 
 Locknuts shall be designed to 
securely
bond the conduit to 
the box or cabinet when tightened.
 

Insulating bushings with insulating inserts in metal housings shall be
provided on conduit 1-1/4 inches and larger. 
Insulating bushings shall
be grounding type. 
 Standard bushings shall be galvanized.
 
Conduit fittings used on outdoor equipment shall be of heavy cast construction and shall be sealed and gasketed.
 

All conduit shall be installed in exposed runs parallel or perpendicular
to 
dominant surfaces with right angle turns made of symmetrical bends or
fittings. 
 A run of conduit shall not contain more than the equivalent of
four quarter bends, including those immediately at outlets and fittings.
Bends in conduit shall be made without reducing the internal diameter of
the conduit.
 

Conduit shall be supported at intervals not to exceed 5 feet by means of
conduit clamps and clamp-backs.
 

Moisture pockets shall be eliminated from conduit installed on outdoor
equipment. 
 If water cannot drain to the natural opening in the conduit
system, a hole shall be drilled in the bottom of 
a pull box or a 
C-type"
conduit fitting provided in the low point of the conduit run.
 
Conduit shall be securely fastened to all boxes and cabinets.
metallic conduit shall project through the wall of the box to allow the
 

Threads on
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bu-hiug to butt against the end of the conduit. The locknuts both inside
rnd outside shall then be tightened sufficiently to bond the conduit se
curely to the box.
 

The racevay system provided for all interconnecting wiring shall be accept
able Lo the Engineer.
 

1B.31 WIRING. 
 In general, all devices furnished under these specifications and requiring electrical connections shall be designed for wiring
into junction boxes or cubicles with terminal blocks. 
 Term...il blocks
shall be provided for conductors requiring connection to circuits external
to the specified equipment, for internal circuits crossing shipping splits,
and where equipment parts replacement and maintenance will be facilitated.
 

All spare contacts 
on relays, control switches, limit switches 
or similar
devices shall be wired to accessible terminal blocks for the Owner's future
connections. 
 All wiring leaving an enclosure shall leave from terminal
blocks and not from other devices in the enclosure.
 

Auxiliary equipment such as 
terminal blocks, auxiliary relays 
or contactors
shall be readily accessible. Auxiliary equipment shall be arranged in
pprtments, cubicles, or comjunction boxes that a serviceman will have direct
 access to 
the equipment without removal of barriers, cover 
plates, or wiring.
Grouped terminal blocks for all external connections shall be provided.
 

Terminal blocks shall be grouped in instrument and control compartments
for easy accessibility unrestricted by interference from structural members
and instruments. Sufficient space shall be provided on each side of each
terminal block to allow an orderly arrangement of all leads to be terminated
 
on the block.
 

A shorting type terminal block shall be installed at an accessible location
for each current transformer. 
The shorting terminal block shall be the
 
one nearest the current transformer.
 

Terminal blocks shall not be mounted in compartments containing cables or
buses operating at voltages above 600 volts.
 

All wiring shall be conservatively selected for the electrical and environmental conditions of the installations. 
 Unless otherwise specified or required otherwise to perform satisfactorily in a particular service, all
electrical conductor shall be Class B, stranded copper, 14 AWG 
or larger.
Oil resistant and proper temperature application wiring shall be used
throughout. MI cable is 
not acceptable. Control panel and cabinet wiring
shall be stranded copper conductor with NEC Type SIS, cross-linked polyethylene insulation rated at 600 volts, designed for a maximum conductor
temperature of 90 C, and shall meet the vertical flame test 
requirements per
IPCEA S-19-81, Paragraph 6.19.6. 
 Conductor insulation for other general
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service wiring shall be flame retardant polyethylene according to IPCEA

S-19-81, Part 3.18. 
 NEC Type SF-2 silicone rubber insulated cable with
 
braided glass Jacket shall be used where ambient conditions cause conductor operating t'*mpnratures to exceed 90 C.
 
Pteinsulated ring type wiring terminals with metal reinforced sleeves shall
 
be provided 
on all conducto- terminals. 
 Spade type terminals 
are not
ac .eptable.
 

Each terminal block, conductor, relay, breaker, fuse block, other auxiliary
device, and terminal shall beidentification indicated on 
permanently labeled to coincide withthe drawings. theAll terminals provided for ter

mination of external circuits shall be identified by inscribing circuit

designations acceptable to the Engineer on the terminal block marking strips
 
with black paint. 

by legible markings 

All other wiring terminations shall be identified eitheron the device terminals or by printing on wire sleeves.Terminal and conductor identification shall be by a permanent method un
affected by heat, solvents, or steam, and not easily dislodged, preferably

by means of printing on 
plastic sleeves. Adhesive labels are not 
acceptable. 

The arrangement of connections on terminal blocks shall be acceptablethe Engineer. to 

All connections requiring disconnect plug type devices shall be provided
 
with factory terminated conductors 
on both sides of each plug.
multiconductor cable shall be provided to connect the plugs into junction
 

Sufficient
 

conductors on 


boxes containing terminal blocks for the Owner's external connections.
the disconnect portion of plugs shall be in a common jacket.
 
All
 

All temporary wiring installed in the factory for equipment testing shall
be removed prior to shipment of the equipment.
 
1B.32 
 CABLE TERMINATION PROVISIONS. 
 Electrical conductors supplying the

equipment provided under these specifications will be sized for installation
 
in 
covered electrical cable tray to
cent random fill. 

a 4 inch loading depth and with 40 per
Sizing will be in accordance with the 
requirements of the
following standards:
 

IPCEA - NEMA Standard of Ampacities of Cables

in Trays, 1972
 

AIEE -
IPCEA Power Cable Ampacities Handbook,
1962 
(IPCEA P-46-426 & IEEE Publication No. S-135)
 
IPCEA Short Circuit Characteristics of Insulated Cable,
Publication P-32-382, 1969
 

Capacity of conduit entrances, terminal enclosures, and conductor terminals
 
shall be as 
required to accommnodate either copper or aluminum conductors which
are sized as 
described in the previous paragraph.
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Section IC 
- ENGINEERING DATA
 

1C.1 GENERAL. 
This section covers engineering data, instruction manuals,
and manufacturer's drawings which the Contractor shall submit to the Engineer for design information or review. 
As stipulated in Section 1A,
compliance with the specified schedule for drawing and data submittal is
* essential to the scheduled progress and completion ofAA 
)Ufi A AdAd4Atpand is of the essence of this Contract. 
 AUnits 1 and 2
 
1C.2 CORRESPONDENCE. Correspondence forwarding drawings, instruction
manuals, and other engineering data shall be addressed 
as follows:
 

BLACK & VEATCH INTERNATIONAL
 
P.O. Box 8405
 
Kansas City, Missouri 64114
 
Attention: 
 Mr. L. J. Svoboda
 

IC.3 PERFORMANCE CURVES. 
 Within 30 days after award of contract, 12
copies of the following performance curves shall be submitted:
State line curves for various load points, showing steam
 

conditions at each extraction stage
 

Exhaust pressure correction curves
 

Initial pressure and initial temperature correction curves
 

Extraction stage and impulse chamber pressure curves
 

Turbine expansion line end point correction curves
 

Gland leakage curves
 

Exhaust loss 
curves
 

Water requirements for hydrogen coolers shown as a curve for
varying load conditions and hydrogen pressure
 

Generator loss 
curve
 

Reactive capability versus kilowatt load curves at various hydrogen
 
pressures
 

Generator "V" curves
 

Zero power factor saturation curve
 

No-load saturation curve
 

* Pevj~j4 f*r %!!re,.t 
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IC.4 DESIGN DATA. Within 30 days after award of contract 12 copies of
 

the following design data shall be submitted.
 

1C.4.1 Turbine.
 

Assembled weight
 

Maximum overall length, width, and height of turbine for erection
 
purposes
 

Upper casing weight and laydown dimensions
 

Rotor weight and dimensions
 

Name and weight of heaviest piece to be handled during erection
 

Name and weight of heaviest piece to be handled after erection
 

Main steam stop valve inlet connection size
 

Weight of main steam stop valve
 

Dimensions of exhaust connection
 

Number and size of all extraction openings
 

Maximum pressure and temperatu:e at extraction openings
 

Size and location of vacuum breaker
 

Turning gear location and engagement system
 

1C.4.2 Lubricating Oil System.
 

Overall dimensions of oil tank
 

Dry and operating weights of oil reservoir
 

Oil quantities to fill system, tank capacity at normal level,
 
and flowback on shutdown
 

Flow through system
 

Temperatures to be maintained during operation and 
during initial
 
flushing of system
 

Capacities and heads of all oil pumps
 

Oil coolers - manufacturer, heat transfer surface, shell material,
 
channel material, tube material, size and gage, and tube sheet
 
material
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Water flow required and pressure drop through the oil coolers
 

1C.4.3 
Gland Steam Removal Equipment.
 

Manufacturer
 

Required flow and pressure of.condensate to spray chamber
 

Exhauster discharge temperature design point
 

1C.4.4 Generator.
 

Assembled weight
 

Stator weight without end shields
 

Complete housing dimensions
 

Rotor weight and dimensions
 

Calculated generator losses at various hydrogen pressure and loads
 

Calculated telephone influence factors
 

Time constants T'd and T'do
 

Saturation factor
 

Winding capacitance to ground, all phases tied together
 

Generator surge impedance
 

Inertia of complete turbine generator unit
 

Number and location of temperature detectors
 

Maximum temperature rise above ambient gas temperature at guaranteed
output for the armature windings, field windings, and core and
 
mechanical parts adjacent to insulation
 

1C.4.5 Excitation System.
 

Rated output of exciter and ceiling voltage
 

Generator field current and voltage at no load and rated voltage and
 
at guaranteed output and rated voltage
 

Generator field resistance at 25 C
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Resistance of field discharge resistor
 

Maximum continuous field current for 85 C field temperature rise
at various hydrogen pressures and when operating air cooled
 

Minimum field current required to keep generator in step on infinite
bus under steady state loading at rated voltage under the specified

output conditions
 
Method of excitation system cooling and, if water cooled, state water
 
flow quantities, maximum pressure, and pressure drop
 

lC.4.6 Generator Cooling.
 

Hydrogen coolers - manufacturer; number of coolers; type; material,
size, gage, and number of tubes; water pressure drop; and connection

size and pressure class
 

Heat rejection to hydrogen coolers under the specified output conditions
 

Quantity of hydrogen required to fill generator to 30 psi
 

Quantity of carbon dioxide required to purge generator of air and
 
of hydrogen
 

Common cold gas temperature to be maintained
 
Air circulation and temperature rise through collector or 
exciter
 
housing
 

1C.4.7 Motors.
 

Complete Motor Information Sheets as 
specified in this section under
 
MOTOR INFORMATION
 

Complete listing of all other motors giving horsepowers, speeds,

voltages, enclosures, full load currents and locked rotor currents
 

1C.4.8 Accessory Electrical Equipment.
 

Dimensions and weights of voltage regulation and excitation switchgear
group, power potential transformer, and neutral grounding compartment,
and surge and potential transformer compartment
 

Dimensioned locations of terminal boxes and sizes and locations of
the conduits that may enter each box
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IC.5 MOTOR INFORMATION. 
A sample Motor Information Sheet is bound at theend of Subsection iD1. Tha succe~ful'bidder vll receive one copy' of tiLi 3form for each motor for which a Motor Specification and Data Sheet has bernincluded in these specifications. These sheeta shall be completed and
copies submitted as specified in this Section 1C. 
 The number of copies

required shall be the same as for other manufacturers' drawings.
 

lC.6 DRAWINGS. 
 Drawings shall be submitted for the Engineer's review in
accordance with the following procedures and schedules.
 

1C.6.1 Procedures. 
 Drawings shall be in sufficient detail to show the
kind, size, arrangement, weights of each component, breakdown for shipment,
and operation of component materials and devices, the external connections,

anchorages and supports required; the dimensions needed for installation
and correlation with other materials and equipment; and the information

specifically requested in this section under "Schedules".
 

Six copies of each drawing, preliminary or certified, shall be submitted
 
to the Engineer. Each drawing submitted shall be clearly marked with the
 name of 
the project, the specification number, the Engineer's assigned
number, the Contractor's name, and references to applicable specification

paragraphs. 
 When catalog pages are submitted, the applicable items shall
 
be indicated.
 

"Preliminary" drawings shall be reasonably complete and suitable for the
Engineer's use in establishing basic plant arrangement and design requirements. Preliminary drawings will not be reviewed by the Engineer; however,
the Engineer will refer to 
the Contractor conflicts or discrepancies which

he may discover in his reference to the drawings.
 

"Certified" drawings will be reviewed by the Engineer and returned to the
Contractor marked RETURNED FOR CORRECTION, EXCEPTIONS NOTED, NO EXCEPTIONS
 
NOTED, or 
RECEIVED FOR DISTRIBUTION.
 

When the drawings are returned marked NO EXCEPTIONS NOTED or RECEIVED FOR
DISTRIBUTION, additional copies shall be submitted 
to the Engineer for
distribution. 
The number of additional copies will be determined by the

Engineer, but will not exceed six.
 

When the drawings are returned marked EXCEPTIONS NOTED the changes shall
be made as 
noted thereon and corrected copies shall be submitted to the
Engineer for final review and distribution. 
The number of corrected copies
will be determined by the Engineer, but will not exceed twelve.
 

When the drawings and data are returned marked RETURNED FOR CORRECTION the
corrections shall be made as noted thereon and as 
instructed by the Engi
neer and six corrected copies shall be resubmitted for review.
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Tie Engineer's review of dra inga and data will cover only iancra. coniormity to the upecifications and the external connectiond and dimensionswhich affect the plant arrangement. The.Engineer's review of drawingsreturned marked NO EXCEPTIONS NOTED, or EXCEPTIONS NOTED does not indicatea thorough review of all dimensions, quantities, and details of the material,equipment, device, or item shown and doea not relieve the Contractor fromany responsibility for errors or deviations from the specification require
ments.
 

No work shall be performed in connection with the fabrication or manufacture
of equipment and materials until the drawings and data therefor have been
reviewed by the Engineer. 
Work may proceed on equipment and materials when
the drawings and data therefor have been returned marked NO EXCEPTIONS NOTED
or RECEIVED FOR DISTRIBUTION and when drawings have been marked EXCEPTIONS
NOTED provided the work is performed in accordance with the Engineer's

notations.
 

All drawings, after final processing by the Engineer, shall become a part
of the specification documents and the work shown or described thereby
shall be performed in conformity therewith unless otherwise required by

the Owner or the Engineer.
 

When changes in the wiring and equipment are made in the field to correct
shop construction errors or 
to adapt the requirements to the Owner's
requirements, the Contractor shall prepare and submit 12 copies of record
drawings to 
the Engineer to show the equipment as finally installed.
 

Upon receipt from the Engineer of drawings marked NO EXCEPTIONS NOTED or
RECEIVED FOR DISTRIBUTION, the Contractor shall transmit two full size
reproducible prints of each drawing to the Engineer. 
The reproducible
shall be right reading, on 0.003 inch thick Du Pont wash-off mylar and
shall not exceed 34 inches by 44 inches in size. 
Diazo sepias, black
line mylar, or auto-positive reproducibles will not be acceptable.
 

Three microfilm aperture cards of each final drawing shall be submitted.
iicrofilming and aperture card mounting shall be in accordance with the
applicable requirements of Military Specifications MIL-M-9868, and MIL-M-38761.
 

1C.6.2 Schedules. 
 Drawings shall be submitted in accordance with
following schedules. 
 The number of days specified shall be from and
the
 

after the date of contract award.
 

a. Preliminary issue within 30 days and certified issue within
 
90 days:
 

All drawings required for design of the Owner's major piping

connecting to the turbine generator and for design of the
turbine generator foundation. These drawings shall show
turbine generator and exciter outline dimensions, loads,
anchors, setting and alignment details, foundation openings,

condenser loading, and station service data.
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b. Preliminary issue Within 30 days and certified iisue within 
120 days: 

Drawings of all separately, mounted equipment showinginformation required for setting and piping 
all 

the items.This shall include outline drawings of the oil reservoir,lube oil purifier control equipment, supervisory instruments, gland steam equipment, voltage regulator, exciter,
power pote :'ial transformer, surge and potential transformer compartment, accessory electrical equipment and
 
hyrogen generator.
 

All drawings required to show electrical connections of
all equipment furnished
 
c. Prel.fmLnary issue within 90 days and certified issue within 

120 days: 

All drawings required to show turbine generator miscellaneous
piping connections and any other piping connections not
shown on previous drawings. 
This shall include piping diagrams as 
required to show manufacturer's requirements for
the Owner's piping system.
 

Arrangement drawings of all piping and accessories furnished,
as 
required for the Engineer's check of the layout for these
 
items
 

d. Preliminary issue within 90 days and certified issue within
 
150 days:
 

Drawings as required to show the details of construction
and internal wiring of all equipment and equipment components
furnished. 
 Detailed drawings of standard gages, instruments,
valves, and similar miscellaneous items need not have a
preliminary issue but certified drawings of these items shall
be submitted within the 150 days. 
IC.6.3 
Wiring Diagrams. 
 Connection and interconnection wiring diagrams
furnished by the Contractor shall meet the requirements of ANSI Y 14 .15a1971, Section 15-11, Article 15-11.3.2.1, BRANCHED HIGHWAY. 
The wiring
drawings shall be drawn with all devices shown in their relative physical
locations. 
Wiring digrams shall be rear view. 
Each device connection
shall have near each termination, shown in separate breaks, the opposite
end destination.
 

Wiring diagrams shall be prepared on sheets approximately 34 inches by 44
inches. 
Where interconnecting wiring from different items of equipment or
sectional wiring diagrams of the same item of equipment appear on different
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wiring diagram &heets, all interconnectiona 	shall be clearly identified.Where sectional wiring diagrams are required for a single item of equipment
such as a relay panel or control panel, that section of the panel which is
represented by each individual wiring diagram sheet shall be keyed on that
sheet in a manner acceptable to the Engineer.
 
Information shown on the Contractor's drawings shall include wiring of the
individual panel items 
as they actually will appear in the panel, contact
arrangements of switches, and internal wiring of relays and instruments.
 
Elementary diagrams shall be cross-referenced to 
terminal markings on the
connection and interconnection diagrams, but need not show complete details
of circuits external to the panels. 
 Each item of panel mounted equipment
shown on the diagrams shall be identified by item number and name.
 
Sufficient space shall be left on the Owner's-side of outgoing terminal
blocks for adding cable color codes and circuit numbers.
 
1C.7 INSTRUCTION MANUALS. 
 The Contractor shall furnish 10 complete andfinal copies of instruction manuals for the equipment not later than 30days prior to the shipment of the equipment. 

Nine final copies of the instruction manuals shall be sent to the Ownerand 1 final copy shall be sent to the Engineer. 
Manuals shall be assembled and bound in Buchan Type ORL (old style) binderscovered with pyroxylin impregnated black buckram covers, manufactured by
Buchan Loose Leaf Records Co., 
Clifton Heights, Pennsylvania. Binders
shall not be geater than 3-1/2 inches thick and shall be adjustable to
permit secure compact binding.

identification as 

Each binder 	shall be stamped with the proper
indicated on Drawing A6104-030273 bound at
section. 	 the end of this
Binders shall be black with gold lettering.
 
A complete proofed copy of the proposed manual, including cover lettering,
shall be submitted to the Engineer for acceptance.
remain4	 After acceptance, the
ng copies shall be submitted as directed by 	the Engineer.
 

The manuals shall include the following:
 

Table of Contents and index tabs
 

Specifications, test data, and curves
 

Description of the equipment
 

Operating instructions
 

Instructions in methods of receiving, inspection, storage,

and handling
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Complete inatallation and maintennce.iatructions
 

Assemb ly drawings 

Parts lists 

Schedule of required luhricants 

Nameplate information and shop order numbers for each item ofequipment and component part thereof 

List of recommended spare parts and prices 

List of maintenance tools furnished with the equipment 
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Section ID - ELECTRIC MOTORS
 

1D.1 GENERAL. These motor specifications are applicable to all electric
motors required for the operation of the equipment furnished. 
The Contractor shall list and include as part of the Proposal the motors being
furnished and they shall be in accordance with these specifications.
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Subsection IDI -
INTEGRAL HORSEPOWER AC MOTORS,
 
600 VOLTS AND BELOW
 

lDI.1 GENERAL. 
These motor specifications 
are applicable to all integral
horsepower ac motors, 600 volts and below required for the operation of
the equipment furnished.
 

1Dl.2 
 CODES AND STANDARDS. 
All motors shall be designed and fabricated to
conform to the requirements of applicable ANSI, IEEE, and NEMA standards.
 
lDl.3 RATING. 
Unless otherwise stated in the technical sections
Motor Specification and Data Sheets, all integral horsepower motors shall be
 

or on the
 
designed for operation on 380 volts, 3 phase, 50 hertz.
 
Motors shall be designed for full voltage starting, frequent starting where
required, and shall be suitable for continuous duty in the specified ambient.
Intermittent duty motors may be furnished where recognized and defined as
standard by the equipment standards and codes. 
Motors shall be sized for
the altitude at which the equipment will be installed.
 

The electric motor brake horsepower required to drive the furnished equipment at the maximum design point of the equipment shall not exceed the
motor rating at 1.0 service factor. Motors shall be sized so that, under
maximum load conditions imposed by the driven equipment, the motor has
an additional continuous rated overload capacity of not. less than 15 per
cent. 
 Motors with a service factor of 1.15 may be applied up to full nameplate horsepower rating. 
Motors with a service factor of 1.00 may be applied
up to 87 per cent of full nameplate rating.
 

lD1.4 NAMEPLATE DATA. 
All motor nameplate data shall conform to NEMA MG 1
requirements. 
 The following additional nameplate data shall be included:
 

Manufacturer's identification number
 
Frame size number
 
Insulation system class designation
 
Service factor
 
Locked-rotor kVA code letter
 
Starting limitations, if any
Direction of rotation and voltage sequence as 
specified later
 

lDl.5 
TERUINAL MARKINGS. Terminal markings for motors shall be in accordance 
 iWth Part 2 of NEMA MG 1 standards.
 

IDl.6 
 DZSIGN AND CONSTRUCTION. 
Design and construction of each motor shall
be coordinated with the driven equipment requirements.
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IDI.6.1 
 Service Factor. 
 For all motors 200 horsepower or less furnished
with a service factorgreater than 1.0, the service factor shall be in
accordance with NEMA MG 1-12.47.
 

For all motors rated above 200 horsepower furnished with a service factor
greater than 1.0, 
the motor nameplate shall show the horsepower rating at
1.0 service factor, and the service factor.
provide a continuous horsepower capacity equal 
The 

to 
motor siall be designed to
 
the rated horsepower at
1.0 service factor multiplied by the specifiell 
motor service factor without
exceeding the total limiting temperature rise stated in these specifications for the insulation system and enclosure specified.
 

IDI.6.2 Enclosures. 
All motors shall be self-cooled.
 

Motors shall be totally enclosed and of the correct type enclosure for the
 
particular service as 
specified in NEMA MG 1-1.26.
 
Motors for outdoor service shall have all exposed metal surfaces protected,
where practical, with a corrosion resistant polyester paint or coating.
Exposed unpainted and uncoated metal surfaces shall be of a corrosion resistant material. 
 Motors for outdoor service shall have NEMA waterproof

enclosures.
 

The fan hoods of totally enclosed fan cooled motors shall meet NEMA MG 1
requirements for a fully guarded machine.
 

Totally enclosed motors shall be furnished with drain plugs, and with caat
iron frames, bearing brackets, and terminal housings. 
Fan cooled motors
shall have fans fabricated of corrosion resistant metal and cast
covers. 	 iron fan
Drain plugs shall be Crouse-Hinds Type ECD "Universal" combination
water drain-breather type or acceptable equal. 
Rotating shaft seal is
preferred on shaft extenension end of motor.
 

All motor nameplates and attachment pins shall be corrosion resistant
 
material.
 

IDI.6.3 
Insulation. 
All insulated windings shall have nonhygroscopic
Class B, sealed insulation system rated for temperature rise and ambient
temporature in accordance with NEMA MG 1 standards for the insulation
class specified except for motors having a service factor greater than
1.0. 
 The observable temperature rise measured by resistance for motors
having a service factor greater than 1.0 shall not exceed 80 C when
operating at service factor load.
 

When ambient temperatures greater than 40 C are 
specified, the observable
temperature rise shall be reduced in accordance with NEMA MG 1 standards.
 

All motors shall be rated for operation in 50 C ambient.,
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For the sealed insulation system specified
if epoxy varnish or vacuum-pressure two additional dips and bahes
impregnation shall be included to pro
vide a premium insulation for random windings. 
 Sealed insulation for formed
 
coil windings shall be in accordance with the requirements of NEMA MG 1
standards.
 
The insulation resistance corrected to 40 C shall be not less than motor
rated kV+l megohms for all windings.
 
IDl.6.4 
§pace Heaters. 
All motors furnished in NEMA 180 frame series
 
or larger shall have 240 volt, single phase, 50 hertz space heaters.

Space heaters shall be provided inside the motor enclosure in 

suitable for easy removal and replacement. a location
Space heaters shall be of the
 
capacity required to maintain the motor internal temperature above the
 
dew point when the motor is idle and shall be isolated by a heat insu
lation barrier or located so
surfaces. 
 as not to cause heat damage to adjacent painted
Space heater leads shall be 600 volt stranded copper cable and
shall include terminal connectors.
 
DI.6.5 
Terminal Housings. A single terminal housing for motor power leads
and accessory leads shall be furnished on all motors.


Terminal housings shall be cast iron. 
Housings shall be diagonally split
 
with a gasket between the diagonally split halves of the housing. 
Each
 
housing shall have a threaded opening to provide a watertight rigid conincrements, 

nection with the conduit and shall be designed for rotation in 90 degree
 

or provisions included otherwise, to receive conduit from any
 
of four directions. 
A nonconducting
shall be furnished between the housing and the motor frame. 


motor lead positioner and gasket
 
All motor
 

leads located in the housing shall have terminals and shall be permanently
numbered for ease of identification.
 
All motor power lead terminal housings shall be at least one size larger
 
than normally furnished 
as standard 
and shall be arranged for removal of
 
the motor after installation without disconnecting the motor power and
accessory 
raceways from the housing.

IDI.6.6 
Leads. 
 All leads including motor power leads and space heater
 
ledus shall be wired into the terminal housing.
their terminals shall All motor leads andbe marked in accordance with the requiremensNEMA ofMG 1, Part 2.
 
All motors rated 100 horsepower and larger, and all motors furnished with
 
unidirectional 
blowers shall have the direction of rotation marked by an
 
arrow mounted visibly on

the nameplate and the leads marked for phase sequence TI, T2, T3, to 


the stator frame near the terminal housing or on
respond to 
the direction of rotation and supply voltage sequence.
 
cor
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lDl.6.7 Terminals. 
Leads shall be cable type with Burndy Type YA (long
barrel) or equivalent compression type connectors.
 

lDl.6.8 
Ground Connectors. 
Motors shall be furnished with a grounding
connector attached to the motor frame inside the motor power lead terminal
housing. The grounding connector may be a lug or terminal or other accept
able grounding connector.
 

ID1.6.9 Bearings. M,"ors furnished in NEMA 30 frame series and larger
shall be provided with oil lubricated sleeve bearings. 
Motors furnished
in smaller frame sizes shall be provided with grease lubricated, rolling
element, self-lubricated, regreaseable type bearings.
 

Grease or oil lubricated rolling element thrust and radial bearings shall
be designed and fabricated in accordance with AFBMA standards to have a
minimum L-10 life rating of not less than 130,000 hours under the load,
speed, and thrust requirements for direct coupled service and not less
than 42,500 hours for belt or chain connected service. 
 Grease lubricated

radial bearings shall be double-shielded.
 

Sleeve bearings shall be oil-ring lubricated type with mountings provided
with oil level sight glasses marked for required oil level at motor running
and motor standstill. 
The oil ring shall be one-piece construction; split
type construction will not be acceptable. 
 Stationary labyrinth seals shall
 
be bronze material.
 

Sleeve bearings, end bells, and bearing housings for horizontal motors shall
be split type when available for the frame and enclosure specified. Air
gap measurement holes 
or other acceptable means shall be provided in each
motor end enclosure for checking air gap of sleeve bearing motors.
 

Sleeve bearings on horizontal motors shall be designed and located centrally
with respect to running magnetic center to prevent the rotor axial thrust
from being continuously applied against either end of the bearing. 
The
motors shall be capable of withstanding without damage the axial thrusts
that are developed when the motor is energized.
 

Insulation shall be provided to prevent circulation of shaft current on
sleeve and plate type bearings, 
on oil piping connections for external
bearing lubrication systems and, when required, on rolling element bearings.
 

Thrust bearings for vertical motors shall be capable of operating for extended periods of time at any of the thrust loadings imposed by the specific
piece of driven equipment during starting and normal operation without
damage to the bearing, the motor frame, or other motor parts.
 

(PLN - 6104
lDl-4 )
(TURBINE GENERATOR - M-IOA) 
021573 



Stacked rolling element bearings will not be acceptable except for vertical
thrust bearings in frame sizes up through NEMA 360 Series open type enclosures and up through NEMA 680 Series totally enclosed type enclosures.
Where stacked bearings are furnished, matched pair, ABEC Grade'3, precision
tolerance bearings with flush ground sides shall be provided. 
Bearing
seats on the shaft and the bearing in housing shall have accuracy equal
to that of the bearing.
 

All mountings for bearings shall be dsigned to 
prevent the entrance of
lubricant into the motor enclosure or dirt into the bearings, and shall be
provided with pipes, drain plugs, and fittings arranged for safe, easy relubrication from the outside of the motor while the motor is in service.
 
Bearing lubrication shall be furnished by an internal labrication system.
 
The Contractor shall furnish all lubrication information required to 
assure
proper equiement startup and subsequent bearing maintenance. Motors furnished with rolling element bearings shall have the AFBMA bearing identification number shown on a nameplate attached to 
the motor frame.
 

lDl.6.10 
Rotors. 
 All induction motors shall have squirrel-cage rotors.
Rotors shall be adequately sized to 
avoid overheating during acceleration
of the motor and driven equipment. 
 Rotors not of integral die cast 
construction shall be furnished with copper or copper alloy cage material.
 

All motor rotating components shall be dynamically balanced after mounting
on the shaft. Motor vibration shall not 
exceed the peak-to-peak amplitude
values given in NEMA MG 1 standards when measured in accordance with those

standards,
 

lDl.6.11 
Shafts. 
 Where shipment permits, motor output shafts shall be
complete with motor half coupling mounted, connected tc the driven equipment, and adjusted ready for operation. 
Where motor size prevents shipment
with motor connected to driven equipment, the motor half coupling shall be
factory mounted for field connection to 
the driven equipment.
 

The output shaft of motors furnished with sleeve bearings shall be circumscribed with permanent marks indicating the motor magnetic center and end
float limits when level and running at rated speed. 
A permanent, identified
reference point shall be indicated or attached to
shaft seal. the bearing housing or
The markings shall be easily identifiable for use during motor

installation.
 

Rotor end float and coupling end play for horizontal sleeve bearing motors
shall be in accordance with NEMA MG 1-14.37. 
 The minimum rotor end float
in fractions of 
an inch and the maximum diameter in inches of the lathecenter in the shaft extension shall be shown on the motor dimensional
outline drawing. 
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1D1.6.12 
Torque Characteristics, 
The torque characteristics of all induction motors at 90 per cent 
rated voltage or at 
the starting conditions
shown on the Motor Specification and Data Sheets shall be 
as required to
accelerate to full speed the inertia loads of the motor and driven equipment without damage to the motor or the equipment.
at Locked-rotor current
rated voltage of all induction motors shall be the minimum within the
standard design limits used. 
 All motors shall be designed and fabricated
to withstand the forces of across-the-liae starting at 
110 per cent rated
voltage.
 

IDl.6.13 Critical Speeds. 
 Motors shall be designed to keep torsional and
rotational natural frequencies of vibration outside of the motor rated
speed ranges to 
avoid resonant vibration over the operating speed range
of the equipment-motor unit.
 

lDl.6.14 
 Noise Level. 

2

The average no-load overall sound pressure level
re 0.0002 dy-es/_c--Z-shall not exceed 90 
dBA measured 3 feet from major
machine surfaces for motors furnished in NEMA 440 series frame sizes and
smaller. 
 The sound level for motors furnished in
NEMA 440 series shall not 
frame sizes larger thanexceed 90 dBA. measured 5 feet fromsurfaces. major machine
Sound pressure levels shall be determined from 5-position read

ings.
 

Octave band sound pressure level values 
re 0.0002 dynes/cm 2 
dBC shall be
included on each Motor Information Sheet.
 

In addition to conformance with the specified noise level, single frequency
air-borne windage noise shall not exceed levels which can produce damage
to the human ear.
 

Noise level measurements shall be in accordance with requirements of IEEE
No. 85 Test Procedures.
 

Sound reduction baffles, mufflers, and materials shall be contained within
the motor enclosure, except external-fan mufflers may be furnished for
totally enclosed fan cooled motors.
 

IDI.7 FACTOR 
TESTS AND INSPECTION. 
Each motor shall be tested and inspected at the manufacturer's factory to determine that it is free from
electrical or mechanical defects and 
to 
provide assurance that it meets
the requirements of these specifications.
 

lDl.7.1 
Routine Tests and Inspection. 
Routine tests and inspections shall
be made on each motor. 
These shall include the following:
 

No-load running current at normal voltage
Locked-rotor current at fractional voltage
 

01l-6 (PLN - 6104 
 )(TURBINE GENERATOR 
- M-lOA) 

052973 

http:lDl.6.14
http:IDl.6.13
http:1D1.6.12


Mesurement Of windinS 
Dielectric test 

i c 

...
'i4
Inspection of bearings and bearing lubrication
Five copiea systemof reports of the routine test for each motor shall be included 

with the dimensional outline drawings submitted
rated above 100 horsepower, the to the Engineer. 
 For 
 otor,
test reports shall-be submitted 
to the
 

Engineer prior to £hipment of the molor from the manufacturer's 
factory.
In each case where the motor design furnished is an 


one which has been manufactured electrical duplicate of
mance characteristics, and completely tested 
to determine perforperformance 
 five copies of reports covering the results of the
 
tests for the design, including
shall be provided in addition to 

a speed-torque-current 

curve,
the routine test specified. 
 Electrical
 

duplicate design includes those designs which are considered 
a "ratio-ofvoltage" to the specified voltage.

IDl.8 
MOTOR INFOTION SHEETS. 
After award of contract, In accordance
 
with the schedule specified in Section 1C, the Contractor shall complete
 
and submit copies of the Motor Information Sheets for each motor furnished
with all motor data filled in.
lDl.9 
MANUFACTURERS. 


Motors shall be as manufactured by one or more of the
following:
 

Allis-Chalmers
 
"entury
 
General Electric
 
Reliance
 
U.S. Motors
 
Westinghouse
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MOT ON 
ITEN _ _ _ _ _ 

MOTOR DATA TO MOORD1T1TI rPROJECT______E SUBMITTED BY 
SUCCESSFUL 
 "--DER
AS SPECIFIED-
INFORMATION REQUIRED FOR ALL MOTORS. 
NP-
FULLFULL LOA SPEED-RpmCRENM rULLLOADLOAD CURR[NT_____________________'AMP
 TEMP RISE. 
 - C BY RESISTANCE
AT SERVICE FACTOR OF 10.-O...I115
 

LOCKED ROTOR CURRENT _MPS 

TOTAL MOTOR WT SOUND LEVELS:
 
SOUND POWER LEVEL
SPACE HEATERS (IF FURNISHED) 

RE 10-12 WATTS
NUMBER OF UNITS dIA
 
FREE FIELD


UNIT RATING. WATTS
tejAe 
 QUjj ff j9_
j j20 HP~ AND Li 
SOUND LEVELS:
 

OVERALL MEAN SOUND PRESSURE LEVEL
 
RE 0.0002 DYNES/CM 2 


REFERENCE 

DISTANCE
 

OF 3 FEET _ 
 dIA FREE FIELD
INFORMATION REQUIRED FOR OTORS LARGER THAN 200 HP 
EFVICIENCY, PER CENT
 

LOAD: 1/2-3/4. 
 1 ./4_SONLVSPOVER FACTOR, PER CENT 

LOAD: 1/2 3/4 44. 

OVERALL MEAN SOUND PRESSURE LEVEL 
RE 0.0002 DYNES/CM2 AT 5 FEET_ _ d1AMINIMUM STARTING VOLTAGE I1 

FREE FIELD
PER CENT OF FULL VOLTAGE:
 

CALCULATED: 


SPECIFIED: OCTAVE BAND MEAN SOUND PRESSURE LEVEL
 
2
OUTLINE DVG. no. RE 0.0002 DYNES/CM REFERENCE DISTANCE
OF 5 FEET
 

ALLOWABLE STARTS 

FREQUENCY RANGE, CPS 
 . .y..
,
ACCELERATING TIME: 


AT FULL VOLTAGE 90-100
SEC. 
 160-355
AT STARTING VOLTAGE--------
 .
LOCKED ROTOR PF 

SEC. 85-710
 
LOCKED PER CENT
ROTOR TORQUE __FT-L 710-1400
 
PULL UP 
 TORQE _FT-LI 14o00-2800
 
BREAKDOWN TORQUE ;00-5600
 

FT-LI 

5600-11200
TOTAL ROTOR WT 
 LISROTOR INERTIA 


LI-FT 2
OPEN CI. 
TI CONS'T. -.
__. SiC. 
 F MOTORS FOR WHkCH
LOCKED ROTOR SAFE STALLED TIH. 
D IFFER ENTIAL 

AT FULL PROTECTIOISVOLTAGE PECIFIED:
 
AT STARTING VOLTAGE 

SEC. STATOR COiN: WYE_
 
_ SEC. 

DELTA
FaV AL TORS: REED FRwQUENCY cp $ 
FORTEORIZONTAL OTORSRAED 1000 NPANDLARGERAIDLARGER A- 1-RPH AND FORAT ALLSPEEDS: ALLMOTORSRA HP
CRSI: T CAI LRSSTPECR[I ICALR PN * Revis ed i nCIIA accor danceS SECOND CRITICAL______Rp wit h 

Item 8 of Addendum 2
 

IhC &VEATCH 

INTERNAROgIAL
CONSULTINGIN WU . y.1ENGINEERS MOTORINFORMATION SHEET 101-8 



Subsection lD2 
- FRACTIONAL HORSEpOWER AC MOTORS
 

ID2.1 
 ENEM. 
These specifications 
supplement the integral horsepower
 
ac motor section and cover all general, special, and definite purpose
 
fractional horsepower motors provided in NEMA 2-digit frames.

provided under these specifications 
 Motors
structed integrally with the driven equipment 
shall be the manufacturer's
 

including gearmotors and those conproven design standard furnished completely assembled, lubLcated, and
 
ready for operation.
 

The requirements of the individual technical sections shall govern where
conflicts 
occur.
 
D2.2 CODES AND 

tegral horsepower 

DS In addition to the requirements of the inac

installation and 

motor section, all motors shall be selected for
use for the equipment duty service in accordance with
NEMA MG 1 and MG 2 requirements.
 
1D2.3 
 RATING. 

conform to 


Motor rating, service factor and nameplate data shall
the requirements of NEMA MG 1 standards. 
 Motors shall be
 
designed for full voltage starting, frequent starting where required,
 
and shall be suitable for continuous duty in the specified ambient.
 
Intermittent duty motors may be furnished where recognized and defined
as 
standard by the equipment standards and codes.

Motor nlameplate horsepower ratings shall not be exceeded when the equip
ment is operating within the limits of the dsign conditions specified.
 
The motor loading shall not exceed the motor service factor rating under

starting conditions 
or at 
the equipment maximum load point.
All motor locked-rotor and torque characteristics
with 
the requtrements of NEMA4 
mG'.' 

shall be in accordance
tion specified 
or furnished. 
 Standards for the design classificathe driven equipment inertia loads without damage to 


Motors shall be suitable for accelerating
 
the motor or equipment.
 

Unless specified otherwise in the individual technical sections, all ac
 
motors shall be designed for operation
for motors 3/4 horsepower and larger, and 200 volts, single phase, 
50
 

on 380 volts, 3 phase, 50 hertz
hertz for motors less than 3/4 horsepower.
 
1D.2.4 
DESIGN AND CONSTRUCTION. 
Type, design, and construction of each
 
motor shall be coordinated with the driven equipment 
re irements as
Cpecified in the individual technical sections.
 
ID2.4.1 
 Shafts. 

treatment 

Shafts shall be furnished with corrosion resistant
unless a corrosion resistant material is specified.
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ID2.4.2 Enclosures. Enclosures shall be 
in accordance with the requirements of 
the subsection of these specifications "INTEGRAL HORSEPOWER AC
 
MOTORS".
 

ID2.4.3 Insulation. 
All motors shall have Class B insulation in accordance with the requirements of the integral horsepower section except
temperature rise shall be in accordance with NEMA MG 1 standards.
 

IDf2.4.4 Terminals and Leads. 
 Terminal and lead details including
identification, dimensions and locations of terminal housings, terminal
boards, combination spade, screw, or stud terminals, and terminal spacing
shall be 
in accordance with NEMA MG I and MG 2 standards. 
Where supplied,
terminal boards shall be fabricated of nonhygroscopic material.
dual voltage rated motors When
 
are furnished as standard, the leads shall be
easily connected or reconnected in the terminal housing for either operating voltage. Permanent instructions for making these connections shall
be furnished inside the terminal housing or on 
the motor frame or name

plate.
 

ID2.4.5 
 Ground Connectors. 
 All motors, including those with resilient
mountings, shall be 
furnished with a common ground connection in accordance witrh 
NEMA MG 2-2.06. Provisions for ground connection shall be furnished inside the motor terminal housing for 12 AWG grounding cable.
 
1D2.4.6 Rotors. 
 All motor rotors shall be designed adequately sized to
avoid overheating during acceleration of the motor and driven equipment.
Rotors shall be keyed or otherwise securely mounted on 
the motor shaft
and shall be dynamically balanced. 
Starting switches, where required,
shall be designed to 
provide quiet, positive action at 
the proper opening

and closing speed.
 

11.2.4.7 Bearings. 
 In addition to the requirements of the subsection of
these specifications "INTEGRAL HORSEPOWER AC MOTORS", bearings for fractional horsepower motors shall be designed 
to operate in any poSiLion or angle.
One-piece sleeve bearings with wick lubrication shall be furnished where
availible. 
 Ball bearings shall be furnished where sleeve bearings are not
available and where axial thrust loads exceed 20 pounds.
 
ID2.4.8 Capacitors. Capacitors, where required, shall be furnished in
removable metal enclosures mounted on 
the motor frames. Lock washers
shall be furnished under the capacitor enclosure holddown screws.
 

1D2.4.9 
 Thermal Protection. Manual reset 
thermal protection, for both
stalled rotor and overload protection, shall be furnished on 
all motors
where available unless specified otherwise in the individual technical
 
sections.
 

1D2.5 
 TESTS. Routine tests 
in accordance with NEMA MG 1 requirements
shall be performed on each motor at 
the factory to determine that 
there
 are no electrical or mechanical defects.
 
ID2.6 MANUFACTURER. 
The motor manufacturer shall be 
as selected by the

Contractor.
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Subsection ID3 - VALVE MOTOR OPERATORS
 

ID3.1 GENERAL. These motor specifications are applicable to all electric
motors required for operation of motor operated valves furnished under

these specifications.
 

The electric motor operators shall be designed especially for heavy-duty
power plant valve service and shall le "Limitorque" as manufactured by
Philadelphia Gear Works, Inc. 
 Valve motor operators shall have all metal
gear trains. Fiber gears 
are not acceptable.
 

1D3.2 
CODES AND STANDARDS. 
Operator motors shall be designed and fabricated to conform to 
the applicable requirements of NEMA, ANSI, AFBMA, and
IEEE standards, and shall be 
selected and applied for the equipment duty
service in accordance with the requirements of NEiA MG 1 and MG 2 standards
 
and NEC.
 

1D3.3 
RATING, DESIGN, AND CONSTRUCTION. 
Motors shall be designed for
380 volt, 3 phase, 50 hertz, high torque service in a 50 C ambient
temperature. 
Motors shall have Class B nonhygroscopic insulation sealed
with two additional dips and bakes of epoxy varnish. 
Temperature rise
shall not exceed 70 C rise by resistance in 50 C ambient for the time
 
rating furnished.
 

Motor starting torque shall not be less than 500 per cent of rated full
load torque. 
 Motor time rating shall be as 
required for two successive
open-close operations. 
 In no case 
shall the time rating be less than 15
 
minutes.
 

Sufficient torque shall be provided to 
open or close the valve against
maximum differential pressure at 90 per cent nominal voltage.
 

Motors shall be furnished with cast iron, totally enclosed, NEMA waterproof, nonventilated enclosures suitable for outdoor service. 
 Doubleshielded, grease prelubricated antifriction bearings having AFBMA minimum
L-1O life rating of not less than 100,000 hours shall be furnished. Motor
leads shall be terminated in the limit switch compartment.
 

All motor operators shall be supplied with 240 volt ac, 
single phase,
50 hertz space heaters located in the limit switch compartment. 
Motor
operators provided with a motor 7-1/2 horsepower or larger shall also be
supplied with 240 volt ac 
single phase, 50 hertz space heaters located
in the motor. 
Motor space heater leads shall be terminated in the limit
switch compartment. 
Motor operator enclosures shall be equipped with
Crouse-Hinds Type ECD combination water drain-breather plugs or acceptable

equal.
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.:.chmotor operator shall have four rotary drum limit switches, each capa
ie of being set to trip at any point between fully open and fully closed
 

4alve positions. Each rotary drum limit switch shall have 
two normally
 
open and two normally closed contacts. Double torque limit switches for
 
the motor operator shall be provided to limit opening arid closing thrust.
 

Control circuits will operate on 
240 volts ac single phase. Push-button
 
st. tions or reversing starters shall not be furnished with motor operator

:lIi tZS. 

The motor operator limit switches and torque switches shall be wired in
 
accordance with the 4 Train Geared Limit Switch Contact Development in
cluded as part of this subsection of these specifications.
 

A handwheel and position indicator shall be provided for manual operation

of each valve. Provisions shall be made for manual engagement of the
 
handwheel at any time except when the motor is energized, during which
 
tIme the handwheel shall be automatically disengaged.
 

Motor operators shall be designed for installation in any position without
 
lubricant leakage or other operating difficulties.
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Subsection 1D4 
- DIRECT CURRENT MOTORS
 

1D4.1 GENERAL. 
In addition to the applicable requirements of the specifications for integral horsepower ac induction motors, dc motors shall conform
to the following requirements,
 

1D4.2 
NAMEPLATE STANDARD. 
In addition to NEMA MG 1-10 standard requirements,
the following nameplate data shall be provided:
 

Serial number
 
Shop order number
 
Frame number 
Insulation system class designation
 
Service factor
 

1D4.3 RATING. 
All dc motors shall be designed for continuous operation
on an ungrounded station battery. 
 The station battery will float on
trickle charge at 
258 volts.
 

The Contractor shall guarantee satisfactory operation of all dc motors
when continuously energized in accordance with the following schedule:
 

Specified Nominal 

Voltage 

Guaranteed Satisfactory 
Voltage Operating Range 

250 
190 to 270 

]D4.4 SERVICE FACTOR. The service factor for dc motors shall be 1.0 for
fractional horsepower motors and 1.15 for integral horsepower motors when
operating at base speed unless specified otherwise.
 

1D4.5 INSULATION. 
 The temperature rise of dc motors shall be in accordance with NEK4A MG 1-12 and MG 1-23 
for the insulation system class and
ambient temperature specified.
 

Shunt field coils shall be wound on nonhygroscopic bobbins, impregnated,
and baked. 
Coils shall be interchangeable.
 

Interpole coils shall be wound over nonhygroscopic insulation on interpole
bodies, impregnated, and bake,. 
 The complete wound interpole assembly
shall be interchangeable.
 

The area back of the armature commutator risers shall be packed with an
epoxy compound and cured.
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1D.4.6 BEARINGS. 
 In addition to the requirements of the subsection of
these specifications "INTEGRAL HORSEPOWER AC MOTORS", bearings for frac(ional horsepower motors shall be designed to operate in any position or
angle. 
One-piece sleeve bearings with wick lubrication shall be furnished
where available. 
 Ball bearings shall be furnished where sleeve bearings
are not available and where axial thrust loads exceed 20 pounds.
 
ID4.7 ROTORS. 
All rotors 
shall be adequately sized to avoid overheating
Iuring acceleration of the motor and driven equipment. 
They shall be
Keyed or otherwise securely mounted on 
the motor shaft and shall be

dynamically balanced.
 

The coil ends of dc motors shall be securely held in position with non
conducting banding material.
 

Commutator bars shall be fabricated of silver bearing copper, free of
cracks, pits, slivers, and similar imperfections. 
 Bars shall be insulated
with mica segments, assembled and seasoned as 
a unit, properly undercut,
and securely mounted on the shaft. 
 Coil end connections to 
the risers
shall be soldered with pure tin solder or brazed.
 

Brush holders shall be fabricated of nonferrous materials and located
securely and accurately to 
position the brushes on the armature. Brush
holder pockets shall be sized te 
permit proper movement of the brushes.
,eans for adjusting brush pressures and brush assembly ring shall be provided. 
A stop device shall be furnished to prevent the brush terminal
from scoring the commutator as 
the brush wears.
 

Brushes shall be carbon type and shall be furnished with insulated shunts
sized for the rated brush current.
 

Successful commutation in accordance with NEMA standards shall be maintained over the load range encountered in service and over the guaranteed

operating voltage range.
 

Openings shall be provided for inspection, pressure adjustment and
replacement of brushes, and for brush assembly ring adjustment.
 

1D4.8 SHAFTS. 
 Shafts of fractional horsepower motors shall be furnished
with corrosion resistant treatment unless a corrosion resistant material

is specified.
 

ID4.9 ENCLOSURES. 
 Enclosures shall be in accordance with the requirements
of the subsection of these specifications "INTEGRAL HORSEPOWER AC MOTORS,

600 VOLTS AND BELOW".
 

1D4.10 
TORQUE CHARACTERISTICS. 
Performance characteristics of dc motors
shall be in accordance with NEMA MG 1 requirements.
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1D4.11 FACTORY TESTS. 
 Each motor shall be tested at the manufacturer's
factory to determine that it is free from electrical or mechanical defects
and to provide assurance that it meets the requirements of these specifications.
 

Test procedures shall be in accordance with IEEE No. 113 Test Code for
Direct Current Machines.
 

Five copies of test reports of each integral horsepower motor rated above
100 horsepower shall be sent 
to 
the Engineer prior to shipment of
motor from the manufacturer's factory. the

Test report data shall include
the following in addition to other requirements of these specifications:
 

Final value of motor axial and radial vibration
Length of 
time and final temperature rise of bearing test
Final value of motor noise level
 

1D4.11ol 
 Routine Tests. Routine tests shall be made on each motor in
accordance with the requirements of NEMA MG 1. 
The tests shall include:
 

High-potential dielectric test
 
Measurement of resistance of all windings
Inspection of bearing.; and bearing lubrication system
No-load running armature current, shunt field current, speed in
revolutions per minute, and motor terminal voltage with rated
voltage applied

Full-load armature current, shunt field current speed in
revolutions per minute and motor terminal voltage with

rated voltage applied
Observation of commutation while full-load current readings are

taken


Stability test at highest rated load and at 10 per cent above
highest rated speed
Observation of speed stability when load is suddenly applied

and removed
 

1D4.12 MANUFACTURERS. 
Motors shall be as manufactured by Allis-Chalmers,
General Electric, Louis Allis, Reliance, or Westinghouse.
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Section 2A -
DESIGN AND PERFORMANCE CRITERIA
 

2A.1 GENERAL. These specifications cover 
the design, performance, and
construction reqvirements for the turbine generator units and auxiliaries.
 
This section stipulates the major design and performance criteria which
 
shall apply for each turbine generator unit.
 

2A.2 CODES AND STANDARDS. 
The design and construction of the turbine
 generator and accessory equipment shall conform with all state and local
 
regulations, and with the Code for Pressure Piping 
- AASI B31.1, ASME
Boiler and Pressure Vessel Code, NENA, IEEE, ANSI, EEl, HEI, and the laws

and regulations of the Government of the Republic of Indonesia. 
Any

conflict between standards shall be referred to 
the Engineer who will
 
determine the standard which will govern.
 

2A.3 DESIGN CONDITIONS. The turbine generator unit shall satisfy the

following requirements while operating under the indicated conditions.
 

2A.3.1 
 Normal Operating Conditions. The turbine, generator, and accessory

equipment shall be designed for operation under the following conditions
 
and shall satisfy all of the requirements specified.
 

Turbine
 

Output, nominal kW at generator
 

terminals 
 50,000
 

Throttle steam pressure, psi 1,250
 

Throttle steam temperature, F 950
 

Turbine exhaust pressure, in. Hg abs 3.5
 

Number of extraction stages in
 
service for feedwater heating 5
 

Extraction steam flow for
 
combustion air heating, per
 
cent of throttle flow 
 3
 

Makeup, per cent 
 3
 

Speed, rpm 
 3,000
 

Generator
 

Rating, minimum nominal kVA at
 
30 psi H2 
 62,500
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Generator output voltage,
kV nominal 

11.5 

Generator output electrical
characteristics 

* Power factor, per cent 

3 phase -

M 85 

50 hertz 

Short circuit ratio 
 0.58 (minimum)

2A.3.2 
 Maximum Capability of Unit. 
 The turbine generator unit, including
the turbine, generator, excitation system, and related auxiliary equipment
shall be guaranteed to operate safely, reliably, and without undue maintenance under the following conditions: 

Position of governor inlet valves All valves wide open 
Throttle steam pressure, psi 1,313 

Throttle steam temperature, F 950 

Turbine exhaust pressure, in. Hg abs 0.5 to 3.5 

Extraction feedwater heaters in service 5 

Feedwater makeup to system, per cent 0 

Extraction steam flow for combustion
air heating, per cent 

0 

Power factor, not in excess of, per cent 90 
2A.3.3 Accessory Equipment. Turbine generator acessory equipment shall

be designed in accordance with the following:
 

Hydrogen coolers
 

Source of water to coolers 
 Closed cooling system
 

Temperature of water to coolers, F 
 95
 

Tube material 

Inhibited admiralty
 

Tube sheet material 

Muntz metal
 

Channel and cover material 
 Steel
 

Design pressure of water side, psi 
 150
 
* Revised in accordance with Basis of Contract Award
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Maximum permissible water side
 

friction loss, ft 
 7
 

Oil coolers
 

Source of water to coolers Closed cooling system
 

Temperature of water to coolers, F 
 95
 

Tube material Inhibited admiralty
 

Tube sheet material 
 Muntz metal
 

Channel and cover material Steel
 

Design pressure of water side, psi 150
 

Maximum permissible water side
 
friction loss, ft 
 5
 

Excitation system voltage 
 250
 

e~ci~~'....... ................
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 ~~................................ ..... 

.................
.........
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2A.3.4 Minimum Load Operation. The turbine generator unit shall be
 
guaranteed to operate satisfactorily without structural damage to the
 
unit at the following load conditions:
 

At the load condition necessary to operate the system auxiliaries
 
only after loss of export load and until the load is resumed
 

At 10 per cent of the nominal rated load for extended periods of time
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2A.3.5 
Load Change Operation. 
The turbine generator unit shall be guaranteed to operate satisfactorily and without structural damage to the unit
in daily load swings from 10 per cent of the nominal rated capacity to the
maximum capability of the unit at a rate of load change as stated by the
Contractor on Page D-4 of the Proposal Data section of these specifications.
 
2A.4 PERFORMANCE CRITERIA. 
Full performance data on the unit shall be submitted as 
requested herein, based on the cycle conditions stated in this
section.
 

2A.4.1 
Cycle Arran 
 ent. 

operation with five stages of 

The turbine generator shall be designed for
feedwater heating, using heaters capable
of the approach temperatures indicated on the following tabulation:
 

Outlet feedwater approach 
 Outlet drains approach
to the heater shell 
 to the inlet feedwater
saturation temperature, F 
 temperature, F
 
LP Heater 1 
 5 


10
 
LP Heater 2 
 5 


10
 
Deaerator 3 
 0 


0
 
HP Heater 4 
 5 


10
 
HP Heater 5 
 5 


10
 
Drains from all heaters will be cascaded, with the drains from Heater 4
going to the deaerator and drains from Heater 1 going to the condenser.
Alternate paths will be provided for low load operation.
 
The condensate shall pass through the auxiliary equipment in the following
order: 
 Heater 1, Heater 2, Deaerator 3, BF Pump, Heater 4, and Heater 5.
 
Hydrogen coolers and oil coolers will be on a separate closed auxiliary
cooling water system.
 

At times, approximately two per cent of the throttle steam flow will be
taken from the extraction to Heater 2 or 
Deaerator 3 for desalination purposes, but this condition shall not be taken into account in the performance
heat balances.
 

2A.4.2 
Heat Balance Criteria. 
All heat balances shall be based on the
criteria stated herein.
 

All guaranteed heat rates shall be "net" heat rates based on a "locus of
the valve points" performance calculated as follows:
 

Heat Rate 
- Qt (Ht-Hf)
-Qa ( a-Hd)
 
Kwg-Kwp
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Qt - Throttle steam flow, lb per hr 

Ht - Throttle steam enthalpy, Btu per lb 

Qa - Air heating steam flow, lb per hr
 

Hf - Compressed final feedwater enthalpy 

Ha - Air heating steam enthalpy, Btu per lb 

Hd = Air heating drips enthalpy, Btu per lb 

Kwg = Power delivered at generator terminals, kW
 

Kwp - BF pump power
 

The guaranteed heat rate and all performance heat balances shall cover all
 
gland losses and steam leakage in the turbine and stop valve, as well as
 
friction, windage, ventilation losses, power to the exciter, excitation
 
system control losses, and losses from connections between the exciter and
 
generator. The guaranteed heat rate shall be such as can actually be made
 
in everyday operation. No adjustments shall be made to the machine which
 
cannot be used in practical operation after the test has been completed.
 

For the purpose of heat balance calculations, the following assumptions
 
shall apply:
 

The boiler feed pump suction conditions shall be the temperature

and pressure of the deaerator. Boiler feed pump discharge head
 
shall be 125 per cent of turbine throttle pressure. Pump efficiency

shall be 75 per cent. The overall boiler feed pump driver efficiency
 
including line losses shall be 93 per cent.
 

The pressure drop between the turbine extraction openings and the
 
feedwater heater shells shall be assumed as 5 per cent of the
 
extraction pressure.
 

The steam flow for combustion air heating shall be taken from the
 
deaerator extraction point. Drips from the combustion air heating
 
system will be returned to the deaerator at deaerator saturation
 
temperature.
 

The turbine exhaust pressure shall be as specified and the condensate
 
temperature shall be the saturation temperature at that pressure.
 

Condensate makeup shall be considered as zero.
 

(PLN - 6104 ) 
(TURBINE GENERATOR - M-iOA) 
021573 
 2A-5
 



The heat balances shall include temperature rises due to the boiler feed
 
pump, extraction heaters, and air ejector.
 

Heat balance diagrams shall indicate the pressures, temperatures, enthaples, 
and flow quantities of throttle steam, extraction steam, exhaust steam,
 
sealing steam, and leakoff steam. Also, the temperatures, enthalpies, and
 
flow quantities of feedwater and heater drains shall be indicated.
 

1,e Contractor shall submit to the Engineer within 30 days after award of
 
contract, final corrected heat balances based upon the operating conditions
 
and cycle arrangements as finally established by the Engineer.
 

In addition to the heat balances specified to be furnished with the Proposal,
 
the Contractor shall furnish one heat balance at each of the full open
 
governor points.
 

2A.4.3 Heat Balances. Five heat balances to show the performance of the
 
unit shall be submitted. These conditions are identified as A, B, C, D,
 
and E. The heat balances shall be based on the cycle arrangement and heat
 
balances shall show generator output. Additional heat balances shall be
 
furnished by the Contractor as required by the Engineer.
 

Conditions
 
A B C D E 

Output at generator
 
terminal, mW 12.5 25 37.5 * ** 

Throttle steam
 
pressure, psi 1,250 1,250 1,250 1,250 1,313
 

• This load shall be the guaranteed output which shall be produced
 
by the turbine measured at the generator terminals less the power
 
requirements of excitation equipment connected external of the
 
generator terminals and shall be stated in the Proposal Data
 
section of these specifications.
 

•* This shall be the expected maximum output at the stated conditions
 
and shall be stated in the Proposal Data section of these specifications.
 

If the manufacturer's equipment cannot meet these values, the heat
 
balances furnished shall clearly state the capacities proposed.
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Conditions
 
A B C D E 

Throttle steam
 
temperature, F 
 950 
 950 950 
 950 950
 

Turbine exhaust pressure,
in. Hg abs 2.0 2.0 2.0 
 2.5 3.0
 
Feedwater heaters in service 
 5 
 5 5 
 5 5
 

Extraction steam flow for combustion air heating, per cent 3 3
3 
 3 0
 
Hydrogen pressure, psi 
 15 15 15 
 15 30
 

Generator power factor,
 
per cent 
 80 
 80 80 
 80 90
 

The Contractor guarantees that the heat rates and kW output data shown on
each of the four heat balances specified Pbove covering Conditions A, B,
C, and D will be obtained under normal "commercially clean" conditions.
 

Nameplate data shall be in accordance with the actual design conditions
and shall be acceptable 
to the Engineer.
 

2A.5 PERFORMANCE TESTS. 
 The Owner will install a full set of operating
instruments, gages, and flowmeters for normal operation of 
the unit. The
Owner will conduct an acceptance test using this equipment and such test
shall be binding on the parties 
to this
with heat Contract to determine compliance
rate guarantees and conformance to
ditions. the stated heat balance con-
It shall be construed that 
the unit has met 
its guaranteed
eff;ciency if the actual test heat rate obtained during such a test is
* nc more thanA ,'per cent of the guaranteed heat rate.
 

As a part of the1OLprovisions for making the test, the Owner will calibrateall pressure and temperature measuring devices insofar as practical, and
will take accout of unmeasured quantities in 
a reasonable manner. 
The
general method outlined in the ASME test 
codes will be used as 
a guide for
all procedures; however, code technicalities shall not invalidate the test.
 
The 
tests will be conducted at approximately the guaranteed heat balance
load and as 
near the specified cycle conditions as practical. 
The Engineer
will make proper corrections in the calculations to take account of conditions
which do not correspond to 
the specified cycle.
 

* Revised for Contract 
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Should the turbine generator unit fail to meet the guaranteed efficiency,
 
'he Contractor shall modify the unit as required until the unit meets its
 
efficiency guarantee. All costs for modifications, including labor, mate
rials and the cost of additional testing to prove that the unit meets its
 
efficiency guarantee shall be borne by the Contractor.
 

Should the acceptance tests specified show that the unit has failed to
 
mcet its efficiency guarantee, the Contractor iay perform formal effi
ciency tests in accordance with the ASME Power Test Code at his option
 
under the following conditions:
 

1. 	 The Owner is permitted to witness the tests and is furnished
 
a copy of all test data.
 

2. 	 The Contractor shall furnish and install all special instruments
 
required to perform the tests.
 

3. 	 Such ter's shall be arranged mutually as to time and circum
stances so as not to disrupt the Owner's operation.
 

4. 	 Costs of performing the tests shall be mutually agreed to by
 
the Contractor and Owner before performing the tests.
 

5. 	 Should the tests show that the unit meets its efficiency
 
guarantee the owner will pay the ccsts of performing the tests.
 

6. 	 Should the tests show that the unit fails to meet its efficiency
 
and capacity guarantees, the Contractor shall pay the costs of per
forming the tests and shall immediately proceed with modification
 
of the unit until the unit meets its efficiency guarantee. All
 
costs for the modifications including labor and material and the
 
cost of performing additional formal tests in accordance with the
 
ASME Power Test Code to prove that the unit will meet its efficiency
 
guarantee shall be borne by the Contractor.
 

** 7. 	 In the event that the unit cannot be modified to meet the efficiency 
or capability guarantees, or after modification is still incapable 
of meeting the capability or efficiency guarantees, the Contractor 
shall be assessed the following amounts as penalties and such amounts 
shall be deducted from the contract price:
 

a. For 	a deficiency in capability under Condition D, the
 
amount of $300.00 per kilowatt deficiency below the
 
guaranteed capability.
 

b. 	For failure to meet the guaranteed efficiency, the
 
amount of $750.00 per Btu deficiency. The Btu
 
deficiency shall be the sum of the deficiencies
 
at Conditions C and D divided by 2.
 

* Refer to Item 16 of Addendum 1 and Item 5 of Addendum 4
 
** Refer to Item 10 of Addendum 3 (PLN - 6104
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Section 2B - TURBINE
 

2B.1 GENERAL. This section covers the construction requirements for
 
each turbine and related equipment.
 

2B.2 TYPE. The turbine generator shall be a single shaft, 3000 rpm,

axial flow, uncontrolled extraction condensing unit. 
 Steam bypasses
 
around any stage shall not be used. 
 ' 

The unit will be installed indoors.
 

2B.3 EXTRACTION OPENINGS. The size of extraction openings and pressures

available shall be those normally obtained with a unit of this size to
 
meet the specified operating conditions. All extraction nozzles shall
 
be designed for welding connections. Welding ends ohall be machined
 
to match the Engineer's standard welding details.
 

2B.4 EXHAUST OPENING. The turbine exhaust opnning shall be located below
 
the turbine, opening downward and designed for a strength welding connection,
 
without the use of flanged or bolted components.
 

2B.5 EMERGENCY STOP VALVE. An emergency stop valve shall be provided

which will shut off the steam to the turbine. The stop valve shall be
 
equipped with both coarse and fine strainers. The valve hydraulic con
trol system shall include hand trip and automatic trip devices which shall
 
be actuated by overspeed and the emergency trip device. Two dpdt full open

and four dpdt full closed position limit switches shall be provided for
 
interlocking and indicating position of the stop valve. 
 The valve shall be
 
designed to withstand 1-1/2 times the maximum throttle pressure and shall
 
be in accordance with all requirements of the ASME Boiler and Pressure
 
Vessel Code for a prime mover 
trip throttle valve for a unit installation.
 

2B.6 HAND THROTTLE. A hand operated steam inlet throttling mechanism
 
shall be provided. Provision may be made in the emergency stop valve
 
for mannal operation or, as an alternate, manual opcration of the inlet
 
valves may be provided. In either case, the operating handwheel shall
 
be located so as to be easily accessible at the steam end of the turbine
 
on the operating floor level.
 

2B.7 GOVERNING SYSTEM. The turbine shall be provided with a complete

hydraulic governing system which will control the turbine speed before
 
synchronism, control the turbine load, and prevent turbine overspeeding.

Complete descriptive information about the governing system shall be
 
submitted with the Proposal.
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The governing mechanism shall be provided with an electric motor driven
 
adjustment for regulating the speed from a remote location. 
 Speed shall
 
be adjustable to 5 per cent above and 5 per 
cent below synchronous speed.

The motor shall be universal, split field, series type designed for opera
tion at 250 volts dc.
 

A hand operated speed changer shall be provided which will have a range of
 
plus or minus 5 per cent of synchronous speed.
 

The emergency stop valve shall be provided with a means 
for testing the
 
action of the automatic trip mechanisms while the turbine is in operation.
 

2B.8 OVERSPEED GOVERNOR. 
 In addition to the automatic speed governor,
 
a separate emergency overspeed governor shall be provided. 
 This governor

shall operate through a hydraulic system to close the emergency stop valve.

The speed at which the overspeed governor will operate shall be adjustable

and will be set 
to trip at 10 per cent above normal synchronous speed.
 

*An emergency governor exerciser shall be furnished 
to permit testing of
 
the overspeed governor without tripping the unit. 
 It shall be complete

with control switch and indicating lights mounted on the turbine front
 
standard.
 

2B.9 LOAD LIMIT. A hand operated load limit device shall be provided

which can be adjusted 
to limit the output of the turbine. The device
 
shall be integrated into the governing control circuit in such a way

that the opening of the governing valves can be restricted with the result

that the maximum output of the generator can be set at any desired value.
 

2B.1O 
 INITIAL PRESSURE REGULATOR. An initial pressure regulator shall be
 
furnished. 
The regulator shall be equipped with a hand adjustment wheel

by which the steam inlet pressure to be maintained can be adjusted. 
A
 
shutoff valve shall be providcd in the regulator control circuit so that
 
the regulator can be made inoperative during startup.
 

2B.11 OIL SYSTEM. A complete lubricating and hydraulic oil system shall
 
be furnished for the turbine, generator, and exciter. 
 It shall be complete

with main and auxiliary oil pumps, reservoir, strainers, twin oil coolers,
 
pressure gages, pressure switches, regulating valves, and all oil piping

required. The generator seal oil system shall be as 
specified in Section
 
2C.
 

The main oil pump shall be turbine shaft driven. An ac motor driven main
 
auxiliary oil pump with capacity for the lubricating oil, seal oil, and

hydraulic systems shall be furnished. An ac motor driven bearing and seal

oil pump with capacity 
to handle lubricating and seal oil requirements when

the unit is on turning gear shall be furnished. A dc motor driven oil pump

with capacity to prevent turbine generator bearing damage during emergency

shutdown shall be furnished. 
 All motor driven oil pumps shall be mounted
 
on the turbine oil reservoir. 
 Each oil pump shall be provided with a suc
tion strainer.
 

* Refer to Basis of Contract Award 
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The ac motor starting controls will be furnished under separate specifications.

The dc motor starter and integral control equipment shall be furnished under
 
these specifications.
 

Pressure switches for automatic sequential starting of the motor driven oil
 
pumps shall be provided. Additional pressure sensing switches shall be
 
provided to indicate operation of the motor driven oil pumps and alarming
 
low oil pressure.
 

The oil reservoir shall be furnished complete with level indicator, high

and low level alarm switches, strainers, drain, overflow, manhole, mountings

for the auxiliary oil pumps, vapor extractor, valves, and piping. The
 
reservoir shall be separately mounted. The exact location will be determined
 
later by the Engineer.
 

A centrifugal or baffled separator shall be provided in the vapor extractor
 
vent system within the reservoir which shall effectively eliminate oil
 
carryover.
 

Oil coolers shall be of the straight or "U" tube type and shall be supported

from the turbine oil reservoir. Access shall be from the top only. Each
 
oil cooler shall have sufficient capacity to cool the entire oil supply to
 
the machine when supplied with cooling water as specified under Section 2A.
 
The oil piping to and from the oil coolers shall include a double three-way

valve to switch the oil flow from one cooler to the other. A single hand
wheel shall position both valves simultaneously.
 

One oil operated air pilot dump valve for operation of the Owner's extrac
tion check valves shall be furnished with the turbine generator unit. The
 
valve shall be complete with all necessary oil piping. An additional air
 
dump valve operated from the turbine speed control shall be furnished for
 

* operating 4 extraction check valve.fs 
Athe 

Each turbine generator shaft bearing shall be provided with an illuminated 
sight flow indicator and direct mounted thermometer. Each thermometer shall 
be provided with a stainless steel separable socket. 

Each turbine generator shall be provided with a lube oil conditioner in a
 
continuous bypass vystem. The purifier shall be in accordance with Section
 
2E of these specifications.
 

All lubricating, hydraulic, and seal oil piping required for the complete
 
system shall be furnished in accordance with the requirements given under
 
PIPING.
 

2B.12 EMERGENCY TRIP DEVICE. A de-energize-to-trip emergency trip device
 
with manual reset and a 250 volt dc solenoid trip coil for use with a remote
 
turbine trip switch shall be provided. The solenoid shall be normally

energized. A low oil pressure switch, thrust hearing failure swItche*;, 
and low vacuum trip and reset devices shall be provided for automatic control
 
of the emergency trip device.
 

* Revised in accordance with Item 10 of Addendum 2 
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2B.13 
CONTROL VALVE POSITION SWITCIIE.S.provided on Three dpdt limit Nw~tcho" shaI1the co-ntrol valve gear for indication of the closed poltloa be
 
of the control valve.n
 

2B.14 
 OVERSPEED. 
The turbine generator unit shall be designed to withstand the stresses due to an overspeed of 20 per cent above normal synchronous speed.
 

2B.15 TURNING GEAR. An 

provided. 

ac motor operated rotor turning gear shall be
All necessary accessories shall be included.
pressure switches or All necessary
other interlocks required to prevent operation of the

turning gear if lubricating oil pressure drops below a safe level shall
be provided. 
housings and safety guards shall be provided for all moving
parts of the turning gear. 
All electrical devices associated with the

turning gear shall be wired to turbine junction box terminals for field

cable connections. 
Limit switches shall be provided on
clutch for remote indication. the turning gear
A hand crank shall be provided to permit
manual rotation of 
the rotor.
 
2B.16 
 DRAINS. 
Means for draining condensate from the turbine casing
shall be provided. 
This may be accomplished either by internal openings
through the diaphragms or by external drain connections. 
 External drain

valves which must be opened during turbine startup shall be equipped with
ac motor operators.
 

2B.17 
GLAND SEALS. 
 The turbine glands shall use steam for the sealing
media. 
 Means shall be provided for automatically controlling the steam
pressure to the gland seals over the entire load range.
 
Gland steam removal equipment and other necessary auxiliary equipment
including safety valves shall be furnished for operation of the gland
sealing system. 
The gland steam removal equipment shall be designed so
 
that failure of gland steam vacuum pumps or exhausters will not necessitate shutdown of 
the turbine generator unit. 
 Duplicate pumps and exhausters
siall be furnished when necessary to accomplish this purpose.
 
The steam seal regulator shall be mounted on a solid support. 
All valves

associated with the steam seal system shall be conveniently accessible
from the operating floor. 
A local mounted pressure gage shall be provided
at the regulator.
 

2B.18 
RELIEF DIAPHRAG6MS. 
 Atmospheric relief diaphragms shall be provided
in the exhaust hood of the tuzbtne. 
2B.19 
 THRUST BEARING FAILURE ALARM'nunciating an Switches shall be provided for animpending Failure of the turbine thrust bearing. 
Additional
switches shall be provided for alarm and trip of thrust bearing failure.
 
2B.20 
VACUUM ALARM SWITCHES 
 The Contractor shall provide a low vacuum
trip alarm switch which will indicate a pending low vacuum trip and a
 switch that indicates the low vacuum trip mechanism has tripped.
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2B.21 
 VACUUM BREAKER. The turbine shall hL providedvacuum breaker located within with a hanjid operattsdtile turbine lagging. The va'uum breaker valveshall be easily operable from the turbine operating floor level and shall be
provided with a water seal reservoir for testing the tightness of the valve.
 
2B.22 
 WATER SPRAY SYSTEM. 
If required for safe operation the unit shall
be provided with a turbine exhaust water spray system. 
The system shall be
provided complete with spray nozzles,.a controller, an automatic air operated
spray water control valve, and all interconnecting piping between the nozzles
and the spray water control valve.
 

2B.23 LAGGING. 
Welded steel plate lagging, with sound deadening insulation,
factory fabricated ready for field installation, shall be furnished for
the turbine generator. 
Lagging shall be arranged for easy removal where
removal is required for making inspection and repair of the unit and shall
be adequately ventilated. 
 Lagging shall extend beyond any opening within
the turbine generator foundation.
 

2B.24 
HEAT INSULATION. 

materials for covering 

The turbine shall be provided with heat insulation

the hot surfaces of the turbine casing and piping
including the main steam stop valve and steam lead between the stop valve
and turbine. 
The shell of the turbine shall be insulated with standard
insulating blocks and plastic. 
All horizontal joints of the turbine shell
shall be covered with an easily removable blanket type insulation. 
 Block
and molded segmental type pipe insulation shall be of 
an asbestos free
calcium silicate insulating material.
 

Hot surfaces of valves and piping provided with the turbine generator but
not 
included within the turbine lagging shall be insulated with asbestos
free calcium silicate insulating material and shall be covered with aluminum jackets,
 

Aluminum jacket material shall be ASTM B209 Alclad 3004, or acceptable equal.
All aluminum jacket material shall be smooth sheet plain finished and shall
have a minimum thickness of 0.020 inches for jackets used on piping having
insulated outside diameters of 13 inches or smaller and a minimum thickness
of 0.024 inches for jackets on piping having insulated diameters larger than
13 inches.
 

2B.25 
TURBINE SUPERVISORY INSTRUMENTS. 
Turbine supervisory instruments, for
indicating and recording speed, valve position, shaft eccentricity, and
shaft vibration, complete with control switches and appurtenances, suitable
for flush mounting on a panelboard shall be furnished. 
The instruments shall
be covered with "no-glare" glass fronts.
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The instruments shall be furnished complete with primary detectors, transmitters, receiver gages, alarm contacts, chart drives, switches and other
accessories required 
for a complete installation. Chart drives shall be
suitable for operation 
on 240 volt ac, 50 cycle service.
 

The shaft vibration recorder shall be furnished with a pickup detector
 
for each bearing.
 

The recorders will be mounted on a panel furnished by the Owner for instal
lation in the control room.
 

2B.26 PIPING AND VALVE;. 
All valves, piping, and supports shall be in

accordance with the following.
 

2B.26.1 Pipin. The turbine generator unit shall be provided with a complete
system of piping integral to or between any equipment specified herein, including oil piping as 
required to interconnect the turbine oil reservoir,
machine bearings, pumps, and all hydraulic devices provided with the turbine
generator; gland seal system piping; generator seal oil and gas piping; and

all other miscellaneous piping required.
 

All piping materials shall be constructed from steel. 
All pipe shall have
properties at least equivalent to seamless ASTM A53 material. 
Piping wall

thickness shall be not 
less than Schedule 40.
 

All oil piping shall be guarded to the maximum extent possible.
 

The interior of all piping 2-1/2 inches and larger shall be cleaned after
shop fabrication. 
All oil piping shall be thoroughly cleaned, flushed,
and coated with an oil soluble preservative. The interior of all pipe
2 inches and smaller which will be field fabricated shall be cleaned prior
to shipment. 
 The interior of this piping shall be protected from entry
of dirt during shipment and storage by fitting each opening with a heavy,
tight fitting wooden plug. 
The plugs shall also be designed to protect

the exposed piping ends from damage.
 

The interior of all random length pipe and loose fittings shall be thoroughly
cleaned and protected from entry of dirt during shipment and storage by

fitting each opening with 
a heavy, tight fitting wooden plug.
 

All piping 2-1/2 inches and larger, except the oil guard line, shall be
constructed with butt welded joints and butt welding valves and fittings.
All piping 2 inches and smaller shall be constructed with socket welding
valves and fittings. Fittings such as 
elbows, tees, reducers, crosses,
and caps shall be used for all changes in piping direction, intersections

of piping, piping size changes, and end closures except as 
otherwise

accepted by the Engineer. All piping 2-1/2 inches and larger shall be
shop fabricated and accurately fitted to assure that the piping can be

installed in the field without trimming. 
 Piping ends for field welding

shall be machine beveled.
 

(PLN - 6104 ) 
(TURBINE GENERATOR - M-10A)2B-6 

021573
 



All piping ihall be roLIted so as to be withinfoundation whenever Possible. 
the confines of the turbineDrawings showing the routing of all pipingfurnished with the turbine generator unit shall be prepared by the Contractorand submitted to 
the Engineer. 
The drawings shall contain all information
required to install and support the turbine generator piping.
of Contractor-furnished 
 All routing
piping shall be subject 
to the Engineer's 
concurrence.
 

The exterior of all shop fabricated piping shall be thoroughly cleaned with
solvents and wire brushing and given
primer paint. one coat of a rust inhibitive metal
Each section of piping shall be given a painted identification
mark which will determine its intended location on a piping layout diagram
to be prepared by the Contractor.
 

All piping connections for attachment to the Owner's piping or equipment
shall have ends prepared as directed by the Engineer.
 
2B.26.2 
Ping Suport. 
All hangers and accessories to support the main
steam stop valve and all main steam piping betweefi the stop valve and the
turbine inlet shall be provided.
 

The 
types of pipe hanger hardware which shall be provided are listed as
follows:
 

Pipe clamps 

Grinnell No. 212, 216, or 295
 

Hanger rods 

1/2 inch dia minimum size.
 

Use Grinnell No. 278
 eye rods and Grinnell No. 230
 
turnbuckles
 

Hanger attachments 

Grinnell 262 or 263 wrought clip 
or
 
Grinnell hanger Standard No. 
55
 
welding type, lug or 
acceptable equal
The Contractor shall furnish a listing of all other hangers and other
accessories required to make up 
a complete system of supports for all
piping furnished by him.
 

2B.26.3 
Valves. 
 All valves used in the oil piping systems, hydrogen
system, purge system, turbine drain valves, and other valves shall be
of a type and manufacture acceptable to the Engineer.
 

standard. 


Motor operated valves shall be furnished in accordance with the manufacturer's
Operators shall be "Limitorque" and shall be as 
specified in
Section ID of these specifications.
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All miscellaneous drain, control, and instrument shutoff valves as an
accessory to the main steam piping to the steam chest including the main
throttle valves shall be double valved and furnished in accordance with
the requirements of the ASME Boiler Code.
 

2B.27 
TEMPORARY CONNECTIONS. The Contractor shall provide all flanged
cover plates and closures for attaching temporary steam blowout piping
to be used in cleaning the main steam piping prior to starting the
turbine generator anit.
 

Temporary conncctions shall be designed for 600 psi service.
 
2B.28 
INSTRUMYNT CONNECTIONS. Connections shall be provided in the turbine
generator unit and its associated piping for connection of Owner-furnished
 
instruments.
 

Provision shall be made for attachment of pressure gages, thermocouple wells
and pressure and temperature switches. 
 Connections will be required for,
but not limited to, the following:
 

Oil temperature from turbine, generator, and exciter bearings
 

Oil temperature to and from oil coolers
 

Seal oil temperature to and from generator
 

Hydrogen outlet temperature from hydrogen coolers 
(common cold gas)
 

First stage pressure
 

Turbine exhaust temperature
 

Air discharge temperature from exciter
 

Gas temperature to and from hydrogen coolers
 
2B.29 TEMPERATURE DETECTORS. 
 A system of temperature detectors shall be
provided for the turbine. 
 The temperature detectors shall be complete with
wells, terminal boxes, and interconnecting wiring between the temperature
detectors and the terminal boxes.
 

One thermocouple detector for each shaft bearing oil discharge and 
two
for the thrust bearing metal shall be furnished.
 

Thermocouples shall be provided 
on 
the oil inlet and Outll Lit thW OiI
coolers.
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One set of not less than four thermocouples for measurement of turbine metal
temperatures shall be furnished for connection to a temperature recorder to
be furnished by the Owner. 
 Thermocouples shall be in accordance with Section
lB of these specifications.
 

2B.30 
OPERATING INSTRU1ENTS. Instruments and devices which shall be furnished
and mounted on 
the turbine front standard shall include, but shall not necessarily be limited to, the following:
 

Pressure gages for
 

High pressure oil
 

Bearing oil high pressure
 

Thrust bearing drain
 

No. 1 bearing drain
 

Seven sets of two indicating lights each to indicate position

status of Owner's extraction check valves
 

Dial type electric tachometer mounted in the front standard plus a
transmitting device and receiver for remote panel mounted location
 
One kW load indicator shall be furnished for remote mounting.
 

All gage dials shall be calibrated in metric and English units.
 
2B.31 
DIRECT MOU14TED THERMOMETERS. The Contractor shall provide dial type
thermometers complete with stainless steel separable sockets for indication
of the following:
 

Gland seal vacuum pump discharge temperature
 

Lubricating oil supply temperature
 

Lubricating oil bearing return temperatures from each shaft bearing
and thrust bearing
 

* Exhaust hood temperature (surface mounted on each side of the exhaust
 
hood)
 

Except as 
otherwise accepted, all thermometers shall be provided near 
the
point of measurement.
 

All thermometer dials shall be calibrated in metric and English units.
 
2B.32 ESCUTCHEON RINGS. 
 All flush mounted instruments, gages, and other
devices such as thermometers, pressure gages, and flow indicators shall be
provided with wide-lip escutcheon rings.
 

2B.33 MOTORS. 
All electric motors required for the turbine related equipment shall be furnished in accordance with Section 1D.
* Refer to Basis of Contract Award
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2B.34 
 ELECTRICAL CONNECTIONS. All electrical devices shall be wired to
conveniently located terminal boxes for connection to circuits furnished
under separate specifications. 
The final location of all terminal boxes

shall be acceptable to the Engineer.
 

All wiring shall be installed in rigid conduit except weatherproof flexible
conduit will be allowed in areas 
hidden by the lagging and in exposed areas
where the length of flexible conduit does not exceed 3 feet.
 

Extra terminals, amounting to not less than 25 per cent of the active terminals, shall be provided on each terminal block furnished.
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Section 2C - GENERATOR
 

2C.1 GENERAL. 
This section covers the construction requirements for each
 
generator and related equipment.
 

2C.2 TYPE. The generator shall be an alternating current hydrogen cooled
generator constructed especially for'direct connection to 
a steam turbine
 
of the type described in these specifications and shall operate satisfac
torily in parallel with similar units. 
The generator and collector rings

shall be totally enclosed in a housing. All generator and exciter windings
 
shall be copper.
 

2C.3 TERMINALS. All six terminals shall be brought out 
of the machine
 
and shall be available for external connections. Either end of the wind
ings shall be designed for grounding or for use as the main generator

power terminals. The generated EMF's shall reach 
a positive maximum in
 
order from left to right when looking at the generator terminals from the
 
collector end of the generator (end opposite drive).
 

Spade type terminals drilled for connections to bus ducts shall be provided.
 

A flat flanged surface suitably drilled and tapped shall be provided at the
 
generator main terminals to accommodate isolated phase bus duct from main and
 
neutral conductors furnished by the Owner. 
A metal template of the flange
 
drilling shall be sent to the bus duct manufacturer.
 

2C.4 INSULATION. The insulation of the armature and field windings of

the generator shall be capable of satisfactorily withstanding the temper
atures and high voltages tests specified by ANSI C50.10. Insulation of

the armature windings, field windings, and collectors shall be Class B.
 

2C.5 TELEPHONE INFLUENCE FACTOR. 
The generator will be operated with its
 
neutral grounded by a distribution-transformer and resistor combination.
 
The telephone influence factor of the generator shall be as 
defined by ANSI
 
C42.10 and shall not exceed the following:
 

Balanced - 50
 

Residual - 30
 

2C.6 GENERATOR VOLTAGE WAVE SHAPE. 
The deviation factor of the open circuit
 
terminal voltage wave of the generator shall not exceed 10 per cent, as 
de
fined by ANSI C42.10.
 

2C.7 SHORT CIRCUIT REQUIREMENTS. The generator shall be capable of with
standing without injury a 3 phase short circuit of 
not less than 30 seconds
 
duration at 
the terminals when operating at its continuous rated load and
 
at 5 per cent overvoltage.
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2C.8 TEMPERATURE. 
The generator shall be capable of operating continuously
at 
full rated load under usual service conditions as defined in the latest
 
ANSI C50.13.
 

The temperature rises ag determined by any of the methods given in the
standards of ANSI shall not exceed 60 C for the stator coils and 85 C
 
for the collector and field.
 

2C.9 TEMPERATURE DETECTORS. 
At least 12 resistance type 10 ohm copper
detectors for determining the generator stator winding operating temperatures
shall be provided with the generator. The detectors shall be built into
the generator, fully protected from the cooling medium, distributed around
the circumference and embedded in the slots in positions normally having
the highest temperature. 
All detectors shall be installed and the leads
brought out and terminated in a single terminal box.
 

The detectors will be used in conjunction with multiple point temperature

equipment located on 
the Owner's panel.
 

In addition, resistance temperature detectors for indicating the inlet
and outlet cooling air temperatures for the collector ring housing and
inlet and outlet hydrogen temperature to each hydrogen cooler shall be
 
provided.
 

2C.10 VOLTAGE REGULATION. 
It shall be stated in the PROPOSAL DATA the
rise in 
terminal voltage expressed as 
a per cent of full load voltage for
load of both 100 per cent and 80 per cent lagging power factor that will
occur with constant 
field current and with the generator operating at
rated voltage, normal speed and rated load, when the load is 
reduced to
 
zero.
 

2C.1l VOLTAGE VARIATION. 
The generator shall operate successfully at
rated kVA, power factor, and frequency, at any voltage between 5 per cent
above and below rated voltage, but not necessarily in accordance with the
standards of performance established for operation at normal rating.
 

2C.12 
GENERATOR TERMINAL ACCESSORIES. The generator shall be equipped with
 
the following accessories:
 

Six generator bushings
 

Sixteen generator bushing type current 
transformers, suitable for
relaying and metering service. 
Three of the current transformers

shall be calibrated metering accuracy complete with calibration curves.
A terminal box complete with shorting type terminal blocks shall be
furnished for mounting near the bushing current transformers to which
all bushing current transformers shall be wired by the Contractor during
erection of the turbine generator. Current transformer ratios will be

selected later by the Engineer.
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One complete set of materials and accessories necessary to electrically
close the generator neutral through the excltation system current
transformers if such are 
furnished
 

A suitable clamp type connector shall be furnished on 
the neutral
buswork for cable connection to the neutral grounding unit.
 
An enclosure which will completely encase 
thE generator neutral
bushings, excitation system current transformers, and associated
connecting buswork
 

Provisions for attaching the Owner's isolated phase bus duct to
the generator high Voltage terminals.
 

One metal-enclosed neutral grounding unit which will contain the
following: 
 (1) One distribution transformer, 14.4 kV to 120/240
volt single phase, 50 hertz, nonflammable liquid filled type.
transformer shall have a capacity rating of not less 

The
 

kVA. (2) than 37-1/2
One resistor connected to shunt the transformer secondary
winding, rated continuous duty. 
 (3) A voltage relay which will
actuate two electrically separate contacts in case of ground fault.
The relay shall be self-protected from continuous overvoltage and be
insensitive to 
third harmonic voltages.
for minimum dimensions. 
The unit shall be designed
This transformer-resistor 
combination shall
limit generator ground currents to a value consistent with equipment
characteristics and shall be rated to withstand a generator ground
fault for one 
hour. 
Cable connectors shall be 
furnished as required
for terminating the Owner's cables including the generator neutral
cable.
 

The transformer and resistor shall be enclosed within a single
louvered metal enclosure, s!!itable for floor mounting and having
internal 
barriers 
as 
required to isolate the equipment within the
enclosure.
 

2C.13 
TACHOMETER GENERATOR. 
A tachometer generator shall be supplied and
directly connected to 
the turbine generator shaft.
cator of A remote speed india type approved by the Owner shall be supplied for mounting on
 
a panel in the 
remote boiler-turbine control 
room.
located on the 

A tachometer shall be
turbine front end standard.
 
2C.14 GENERATOR COOLING. 
A cooling system shall be provided for safe and

reliable operation and supervision of the generator stator and rotor temperatures.
 

Hydrogen coolers shall be provided for cooling the generator,
shall be designed 
 The coolers
to transfer heat from the generator circuliting hydrogen
to the cooling water. 
The coolers shall be sized to maintain temperatures
of the various parts of the generator within values as herein specified
under conditions of continuous maximum kVA rating.
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The physical proportions of the coolers shall conform to the shape of the
 
generator housing. With the coolers, 
there shall be provided an automatic
 
temperature alarm device with contacts designed for 
use in conjunction with
 
a remote annunciator to warn the operator in 
case the hydrogen temperature
 
should, for any reason, rise above safe limits.
 

2C.15 HYDROGEN SEAL AND CONTROL APPARATUS. A complete hydrogen seal and
 
control system shall be provided. Oil sealedglands shall be provided at
 
the generator shaft to prevent loss of gas, and the oil drains from the
 
generator bearings shall be designed to prevent hydrogen from reaching
 
the oil reservoir. The oil sealed glands shall be so designed that the
 
upper bearing caps may be removed for inspection without removing the
 
hydrogen from the generator casing.
 

The seal oil supply system shall be furnished complete including ac and
 
dc motor driven oil pumps, reservoir, vacuum tank and/or coolers if 
re
quired, regulating valves, gages, control devices, interconnecting piping,

and all other equipment required to provide an automatic unit. The seal
 
oil supply and control equipment shall be furnished as a complete shop

assembled unit mounted on a common structural steel base. All electrical
 
wiring shall terminate at a common junction box.
 

Electric motors furnished with the equipment shall be furnished in accor
dance with the requirements of Section 1D. The ac motor starting controls
 
will be furnished under separate specifications. The dc motor starter and
 
-integral control equipment shall be furnished under these specifications.
 

The equipment for isolating the generator bearing oil drains from the
 
turbine bearing oil drains shall consist of a drain oil settling and loop

seal tank and interconnecting drain and vent piping and an ac motor driven
 
vapor extractor.
 

The hydrogen control shall include the necessary regulators to maintain the
 
desired hydrogen pressure inside the generator casing from 0.5 psi to maxi
mum operating pressure, suitable devices to maintain the required degree of
 
purity of the hydrogen to the generator; a system to permit the safe filling

and scavenging of the generator including carbon dioxide bottle supply
 
header, regulators, valves, and piping as 
required; all necessary instruments
 
and alarms to indicate the function of the apparatus; and all other equipment
 
required for safe reliable operation.
 

The basic control devices and instruments required for operation of the
 
hydrogen seal and control apparatus shall be furnished and mounted on an
 
enclosed panel preferably mounted on the generator housing or located in
 
the vicinity of the seal oil unit. 
 This panel shall include indicating

lights, control switches, indicating gages, transmitters, and a visual
 
sequence window type annunciator complete with annunciator horn and a
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test-acknowledge-reset push-button. 
Indicators shall be provided for hy4ragea
pressures and purity. The annunciator shall give iudication at the panl of
individual abnormal operating conditions requiring operator 
attentlon andshall include electrically isolated contacts for operating a remote alarm
and/or annunciation point common to all. 
 Pneumatic transmitters and remote
 
receiver gages shall be furnished for indication of hydrogen pressure and
 
purity rt 
the main control panel furnished under separate specifications.
 

*Two 
hydrogen pressure gages shall be furnished at the hydrogen control
 
panel. One gage shall have a range from 0 to 5 psi, and one gage shall
 
have a range from 0 to 60 psi.
 

A seal oil pressure gage shall be mounted on 
the hydrogen control panel.
 

A portable gas analyzer for use during purging and filling operations shall
 
be furnished.
 

2C.16 ELECTRICAL CONECTIONS. All electrical devices shall be wired to

conveniently located terminal boxes for connection 
to ciruuics furnished
under separate specifications. 
 The final location of all terminal boxes
 
shall be acceptable to the Engineer.
 

All wiring shall be installed in rigid conduit except weatherproof flexible

conduit will be allowed in areas hidden by the lagging and in exposed areas

where the length of flexible conduit does not exceed 3 feet.
 

Extra terminals, amounting to not less than 25 per cent of the active termi
nals, shall be provided on 
each terminal block furnished.
 

* Refer to Basis of Contract Award 
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Section 2D - EXCITATION SYSTEM
 

2D.1 GENERAL. 
A complete generator voltage regulating and excitu.
* tem shall be furnished. The system shall be either a rotary exciter sy L=uu
 
or a brushless excitation system or a static system utilizing brushes and
 
slip rings for generator field application.
 

The excitation systea shall have a high speed of response and shall have

capacity sufficient to supply not less than 110 per cent of the generator

requirement at its maximum ampere rating.
 

The excitation system shall be complete with exciter power equipment, volt
age regulator, field application equipment, metal-enclosed getr, bus duct

leads, associated control devices for the exciter and voltage 
regulator

and equipment required for volts/hertz protection.
 

A complete description of 
the system offered shall be includec with the
 
Proposal.
 

... ... .....
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* Refer to Basis of Contract Award 
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2D.4 STATIC EXCITATION SYSTEM. 
The alternate static excitation system
 
shall be as specified herein.
 

2D.4.l Excitation Cubicles. The equipment listed below shall be mounted
 
and wired in an indoor type metal-enclosed switchgear group;
 

One drawout type electrically operated generator field breaker
 
with two poles normally open and one pole normally closed. The
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field breaker shall be capable of successfully interruptin8
field current during maximum transient conditions and shall
have at least six "a" and six "b" auxiliary contacts for
indicating lights and interlocks. The enclosure shall be
equipped with cell interlocks for use with control circuits
and field discharge resistor interlocking.
 

A suitable generator field discharge resistor and 100 mV
ammeter shunt mounted and wired inside the metal-enclosed

unit containing the generator field breaker
 

A reactive current compensator
 

One complete generator field ground detection system
 

Fuses and mountings for voltmeter and ground detector circuits.
Wiring shall be supplied from the fuses to terminal blocks for
connection to external circuits.
 

One manual control system complete with limit switches for use
with remote indicating lights
 

Excitation system equipment including rectifiers, transformers,
lights, receptacles, reactors, rheostats, and cooling apparatus
which are not part of the rotating equipment 
or for remote
 
mounting
 

One voltage regulator. 
Include for remote control panel mounting
all necessary control and indicating devices required for operation
of the regulator and excitation system. 
The voltage regulator
control switch shall be clockwise to "raise" and counterclockifise
 
to "lower". 

All equipment in metal-enclosed units shall be furnished completely wired
and with all instrument, meter, and control leads wired to terminal blocks
for external connections. 
All terminal lugs for external power connections
shall be furnished on the devices. 
All units shall have engraved identification nameplates and shall be suitable for side-by-side installation.
Size and location of 
incoming raceway openings will be furnished later to
the Contractor by the Engineer.
 

The metal-enclosed units shall be forced-air cooled as required for continuous full load operation in an area where ambient temperature is 50 C.
All ventilation openings shall have stainless steel bug screens.
openings shall have monel filters. Air inlet

Ventilating fans shall be located at
the air inlet openings so the interior of the metal-enclosed units is
pressurized. A ventilating air flow switch with alarm contacts shall be
provided. 
 The interior of the enclosures shall be finish painted with
gloss white enamel as described in Section lB under SHOP COATING.
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The interior of each enclosure shall be illuminated by an incandescent
lighting fixture mounted on the underside of the enclosure roof. 
The light
shall be controlled by a switch mounted just inside of the enclosure door.
Internal panel wiring and circuit protection shall be furnished by the Con
tractor.
 

2D.4.2 
Voltage Regulator Requirements. 
The voltage regulator shall include a voltage adjusting rheostat for controlling the generator voltage
while the regulator is in service. 
 It shall also include provision for
manually controlling the generator voltage while the regulator is not in
use by use of 
a motor operated rheostat. The regulator shall include
equipment for volts/hertz protection, exciter field overcurrent protection,
maximum excitation limiting devices and equipment suitable for automatic
transfer of excitation system from automatic to manual regulation at 120
per cent of rated excitation voltage after a predetermined adjustable time
 
delay.
 

A remotely mounted voltage balance relay will be furnished by the Owner.
The voltage regulation equipment furnished shall be 
so designed and connected that the 
remote voltage balance relay shall automatically transfer
the voltage regulator to manual upon loss of voltage regulator potential.
 

2D.4.3 
Rectifier Requirements. The rectifier section shall be suitably
divided into groups to facilitate locating grounds, and suitable equipment
shall be provided for testing and locating grounded diodes. 
 Total rectifier capacity shall be adequate to meet the maximum generator excitation
requirements following failure of rectifier elements and during maintenance
of the rectifier. 
 Rectifier high temperature alarm contacts shall be fur
nished.
 

2D.4.4 Transformers. 
Power potential transformers and other devices required for the excitation system and connected to the generator main leads
shall be furnished in metal-enclosed compartments and shall be complete with
provisions for connection to the Owner's isolated phase bus duct.
 

Current transformers supplying power to 
the excitation system shall be
suitable for mounting beneath the generator.
 

2D.4.5 Connections. 
The excitation system main lead 
connections on both
the excitation source and generator shall be adapted especially for cables
and shall include all cable connectors as 
required for terminating the
Owner's cables.
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Section 2E 
- LUBE OIL CONDITIONER
 

2E.1 
GENERAL. 
This section covers the design and construction requirements
for each turbine lube oil conditioner.
 
TYPE.
2E.2 The turbine lube oil conditioner shall be a Keene Corporation
(former-yBowser Incorporated) Model 832 or acceptable equal.
2E.3 
DESIGN CONDITIONS 
 The turbine lube oil conditioner shall be designed
 

and constructed in accordance with the following requirements.
2E.3.l Performance REguirem 

5 .
for filtration of turbine lube oil which contains rust and/or oxidation inhibitor
 

The equipment shall be especially designed
additives. 
The unit shall require no water or other substances, including supplementary heat for effective operation.
 

Operating Conditions:
 

Approximate quantity of oil in system, gal 
 As required

Filtering capacity, gph 


As required
Filtering effectiveness 


Down to one micron
 
Minimum flow back capacity, clean
oil compartment, gal


2E.3.2 
Construction Requreents. As required

shall be of an 
 The turbine lube oil conditioning unit


all welded construction fabricated from steel plate not less
 
than 3/16 inch thick. 
 All corners shall be rounded having a minimum radius
of 2 inches.
 
2E.4 CIRCULATING PUMP. 
A positive displacement 
rotary-gear type circulating

Pump stoalbe furnn-shed with the conditioning unit.
coupled to 
 The pump shall be direct


a 380 volt, 3 phase, 50 hertz, explosionproof

charge head shall be at leat 25 psi. 

motor. The pump dis-

The pump shall be vertically mounted within the cl.-an oil storage compartment
 
with the motor above the top of the conditioning unit. 
 The pump and motor
unit. 

shall be mounted on a rigid bracket which can be vertically removed from the
 

All necessary pump suction and discharge piping shall be furnished and

shop installed including pump relief valve piping.
2E.5 VENTILATING FAN.

and installed on 

A motor operated ventilating fan shall be furnished
from the conditioning unit. 

the unit for removal of oI.l vapors and moisture laden air
of adequate capacity. 

The fan shall be of the centrifugal blower type
The driving motor shall be 220 volt single phase,

explosionproof. 
A 416/240 volt transformer shall be furnished and mounted
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on 
the unit to supply power for the fan motor. 
The transformer shall be
energized from the 416 volt circulating pump motor leads. 
A manual motor
starter vith a bimetallic thermal overload protective dtivice shall be provided for the fan motor and shall be mounted on each unit within an
plosionproof enclosure. ex-
The ventilating fan and motor shall be provided
with a removable sheet metal enclosure designed to give a pleasing appearance.
 
2E.6 POLISHING FILTER. Pressurized polishinA filters shall be mounted
within the clean oil 
storage compartment. 
The filtering material shall
be of cellulose or coalescing cartridge which will not 
remove oil additives
or inhibitors. 
A 3/4 inch automatic water discharge drain shall be provided
on 
the third stage filter.
 

2E.7 PAINTING. 
All surfaces shall be thoroughly sandblasted to 
remove all
rust, grease, and mill scale before painting. The interior surfaces shall
be given a corrosion resistant coating of air dried Heresite covering.
exterior surfaces shall be given one coat of primer. 
The
 

Interior and exterior
surfaces shall be painted before shipment.
 

2E.8 OVERFLOW FITTING. 
One 3 inch Bowser Number 825-3 vacuum-vented overflow
fitting shall be furnished for use at the turbine lube oil reservoir. 
2E.9 LEVEL SWITCHES. 
Two liquid level control switches shall be installed
on 

*be 

the storage compartment of the oil ccnditioner. 
The level switches shall
agnetrol, Incorporated Type 291 M-1 with explosionproof housing and provided with double pole double throw contacts rated for 250 volt dc, one
 ampere noninductive.
 

One level switch 
shall have contacts arranged to close on increasing level
for high level annunciation. 
The other level switch shall have one contact
arranged to open on decreasing level to stop the circulating pump on predetermined low storage level, while the other contact closes for low level

annunciation.
 

Level switches shall be provided with shutoff valves.
 

2E.1O ACCESS DOORS. 
 The oil conditioning unit shall be provided with all
necessary access doors for maintenance and inspection of the equipment.
The access doors shall be hinged and shall be provided with dust-tight.seals
and a positive latch to hold the doors tightly shut.
 

2E.11 SPARE FILTERS. 
Two complete sets of cloth bag filters and polishing
filter cartridges shall be furnished with the conditioning unit.
 

2E.12 WIRING. 
All wiring for the circulating pump and ventilating fan
shall be explosionproof and shall be brought 
to a single 416 volt, 3 phase
terminal connection point on terminal blocks in 
an explosionproof junction
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box at the conditioning unit, 
A remote motor starter for the circulating

oil pump will be furnished under separate specifications,
 

2E.13 PIPING. All lubricating oil piping, valves, and fittings furnished
 
with the oil conditioner unit shall be in accordance with Section 2B under
 
PIPING AND VALVES and the following schedule:
 

Piping 2 inches and smaller 
2-1/2 inches and larger 

SW Schedule 40 
BW Schedule 40 

ASI1 A53 
ASTM A53 

Fittings 2 inches and smaller 
2-1/2 inches and larger 

SW 2000 lb 
BW Schedule 40 

ASTM A234 
ASTM A234 

Valves 2 inches ard smaller SW 600 lb steel body, OS&Y with
 

bolted bonnet
 

All piping shall be pickled and shall be equivalent to the oil piping fur
nished with the turbine generator.
 

2E.14 RELIEF VALVE. The conditioning unit shall be provided with a relief

valve in the circulating oil pump discharge for protection against excessive
 
discharge pressure.
 

2E.15 DRIP PAI. 
 A drip pan of 3/16 inch thick steel shall be furnished
 
and mounted beneath the conditioner. The outside dimensions of the pan shall
be not less than 6 inches greater than the outside dimensions of the conditioner.
 
The drip pan shall be provided with a lip extending at least 3 inches above the
 
bottom of the pan and shall have a tapped drain connection.
 

2E.16 MOTORS. In addition to the requirements stated in this section, the
 
motors shall be in accordance with the requirements of Section 1D.
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Section 2F 
- HYDROGEN GENERATION EQUIPMENT
 

2F.1 GENERAL. 
This section covers the design and construction requirements
for the hydrogen generation equipment.
 

2F.2 TYPE. 
The hydrogen generation equipment shall be of the electrolytic
cell type as manufactured by the Electrolyser Corporation, Buffalo, New York,
or acceptable equal, suitable for supplying hydrogen to a hydrogen-cooled

generator.

2F.3 
DESIGN CONDITIONS. 
 The hydrogen generation equipment shall be suitable
 

for operation under the following conditions:
 

Hydrogen output per cell, cfh 25 

Number of cells 3 

Guaranteed hydrogen analysis 

Hydrogen per cent minimum 99.5 

Oxygen per cent maximum 0.5 

Nitrogen per cent maximum 0.5 

Carbon dioxide per cent maximum 002 

Dew point temperature, F -40 

Free oil none 

Hydrogen pressure leaving unit, psig 150 

Makeup water to electrolyte Condensate by Owner 

Cooling water to unit Inlet 95 F closed system 

by Owner 
Electric supply to unit (nominal) 
volts-phase-hertz 

416/3/50 

240/1/50 

Motors 

Three phase 
 380 volts, 50 hertz
Single phase 
 220 volts, 50 heriz
 
2F.4 OPERATION. 

operation 3o as 

The unit shall be designed for fully automatic unattended
to safely start, operate and shut down, depending upon
pressure in hydrogen output header, unless prevented from doing
safety interlocks. so by the
Alarm contacts shall be provided for Ownerqs annunciation
if required for safe operation.
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2F.5 CONVERSION EQUIPMENT. 
The conversion equipment shall consist of one
full capacity silicon rectifier complete with necessary switching, control,
meters, protective devices and bus bars between the rectifier and the
cells, and spare parts.
 

2F.6 COMPRESSORS. 
The hydrogen generation unit shall be supplied with
two compressors each of which shall be capable of compressing the entire
output of the cells, complete with explosionproof, NEC Class 1, Group B,
1motors. 

2F.7 
GAS DRYING. 
The unit shall be furnished with a dual bed, molecular
sieve desiccant type dryer, with electrical regeneration heaters and controls. 
 A prefilter shall be installed to eliminate any possibility of
moisture or oil reaching the dryer.
 

2F.8 ANALYZERS. 
 The unit shall be equipped with a recording type an
for hydrogen gas purity. lyzer
An indicating type analyzer shall be furnis ad
for electrolyte concentration on purity.
 

2F.9 
OPERATING MATERIALS. 

of potassium or 

The unit shall be furnished with a dry ch;,rge
required chemical material for electrolyte preparation and
sufficient additional material to provide chemical makeup or replacement
for a period of 
three years of normal operation.
 

Spare prefilter cartridges and other operating materials required for
the successful operation of the unit over a three-year period shall be
furnished with the original equipment.
 

2F.10 
PIPING AND WIRING. All interconnecting piping and electrical connections between various components of the unit shall be made at 
the factory.
Piping between the storage tank and the compressors will be furnished and
installed under separate specifications.
 

All electrical equipment, enclosures, materials, and installation shall
be in strict compliance with the requirements of the NEC for service as
part of hydrogen generation equipment.
 

2F.11 CLEANLINESS. 
All surfaces expected to be in contact with hydrogen
or 
oxygen are to be degreased and protected in transit by plugged openings.
 
2F.12 HYDROGEN STORAGE TANK. 
One horizontal hydrogen storage vessel shall
be for operation at 
165 psi working pressure.
or The tank shall be
sufficient capacity to release approximately 12,000 standard cubic feet
of hydrogen between the operating pressures of 150 and 35 psi. 
The vessel
shall be designed, constructed, and tested in accordance with the ASME Code
for Unfired Pressure Vessels.
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The tank shall be furnished with belly saddles and support saddles.

belly saddles shall be shop welded to the tank. 

The
 
The support saddles shall
be matched to 
the belly plates and shipped loose for installation in the
 

Owner-furnished concrete support piers.
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PERUSAHAAN UMUM LISTRIK NECARA
 

SEMARANC STEAM POWER PLANT 

SPECIFICATIONS AND DOCUMENTS 
FOR 

TURBINE GENERATORS 

SPECIFICATION -M-iOA 

ADDENDUM 1
 
August 2, 1973
 

Each bidder shall note these revisions to the contract documents and incorporate these revisions in his proposal. 
Each bidder shall attach a
signed acknowledged copy of this entire addendum in the front of the
specifications submitted with his proposal.
 
This addendum consists of 
four pages and revised Pages C-2, CA-I, CA-2,
 

CA-3 and 1B-16.
 

1. Page B-5, Article B.4.4. 
 Revise the first paragraph to read as follows:
 

"B.4.4 
 Firm and Complete Proposais. All prices stated in
the Proposal of the successful bidder shall be firm through
out the duration of the contract without escalation."
 

2. Page B-10, Article B.15. 
Add the following paragraph at the end of
 
the article:
 

"Bidders shall insert data required 
in Columns 3
 
through 6.'
 

3. Page C-2. 
 Delete entire page and substitute revised Page C-2 attached
 
to this addendum.
 

4. Pages CA- , CA-2 and CA-3. 
 Delete these pages and substitute revised
 
pages attached to this addendum.
 

5. Page GC-6, Article GC.ll. 
 Delete the third paragraph (at the top of
 
the page) and substitute the following:
 

"If 
in the opinion of the Contractor a decision made by

the Engineer is not in accordance with the meaning and

inLent of the contract, the Contractor may file with the

Engineer, within 30 days after receipt of the decision,
 
a written objection to the decision. Failure to file an

objection within the 
allotted time will be considered
 
acceptance of the Engineer's decision and the decision
 
shall become final and conclusive."
 

(PLN - 6104 ) 
(TURBINE GENERATOR - M-1OA)
(ADDENDUM 1 ) 1
 
080273
 



6. 	 Page t.G-23, Article GC.32.3. 
Delete the third paragraph in its
 
entirety.
 

Page 	GC-23, Article GC.32.4.
7. 	 Revise the third paragraph to read
 
as follows:
 

"15% Pro rata per shipment due upon Engineer's and
Owner's certification of receipt of shipment at
 
the Owner's plant site, but lin 
no event later
than six months after shipment from the factory
 
or storage of the equipment."
 

8. 	 PLae GC-29, Article GC.42. 
 Delete this article in its entirety.
 

9. 	 Page C-29, Article GC.43. 
Revise the first sentence of the first
 
sentence of the first paragraph to read as follows:
 

"The Owner will assist the Contractor in obtaining any
required authorizations for re-exporting tools, equipment, test equipment, unused materials, and the 
like,
all of which are 
and remain the property of the Contractor,

from Indonesia at the conclusion of the work."
 

10. 	 Page CC-30, Article GC.44. 
 In the second paragraph, (at the top of
the page) third and fourth lines, delete the phrase "well in advance,

detail packing lists and other".
 

After the second paragraph, insert the following new paragraph:
 

"Documentation for customs clearance shall be submitted
 
at least 
three weeks prior to the anticipated arrival
of materials and equipment in Indonesia. Ten copies of

the following documents shall be submitted 
to the Owner
 
and two copies shall be submitted to the Engineer:
 

Bill 	of Lading
 
Packing List
 
Insurance Certificate
 
Invoice
 

The above documents shall be prepared in accordance with

the applicable requirements of Article GC.32.1.1."
 

11. 	 Page SC-8, Article SC.20. 
After the third paragraph insert the
 
following new paragraph:
 

"Formwork, scaffolding, planking, and similar materials

which are combustible but which are essential 
to execution
of the work shall be protected against combustion resulting
from 	welding sparks, cutting flames, and similar fire sources."
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12. 
 Page SC-13, Article SC.32.4. 
Delete entire article and substitute
 
the following revised article:
 

"SC.32.4 Construction Power. The willOwner furnish
electric power for construction and temporary lighting. 

The construction contractor will transform Owner'sthe 
power to 416 volts, three phase, 50 hertz and install
 
a fused disconnect switch at 
a location convenient to
 
the Contractor. The construction contractor will main
tain the electric power system from the Owner's point

of supply to and including the disconnect switch. The

Contractor shall connect 
to this switch and provide all
 
wiring, equipment, devices, and facilities required to

distribute power for his 
use and for the use of his
 
subcontractors."
 

13. Page IA-2, Article IA.5. 
 In the second item of work, delete the

words "and sleeves". 
After this item of work, insert the following
 
new item:
 

"Sleeves for piping and wiring"
 

14. Page IB-4, Article 1B.13. 
After the second paragraph, insert the
 
following new paragraph:
 

"Whenever possible, boxes containing tools shall be
 
packed into larger containers with the equipment."
 

15. 
 Page lB-16, Shipping Container Identification. Delete page and
 
substitute revised page attached to this addendum.
 

16. Page 2A-8, Article 2A.5. 
 After inset paragraph Number 6, insert the
 
following new paragraph:
 

"Modifications shall be completed within 180 days after
 
notification by the Owner; otherwise, the penalties listed
 
below shall be assessed."
 

17. Pages 2D-3, 2D-4 and 2D-5, 
Article 2D.3. 
 Delete this article in
 
its entirety.
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18. Panes 2D-5, 2D-6 and 2D-7, Article 2D.4. 
Delete this article in
 
its entirety.
 

BLACK & VEATCH
 
Consulting Engineers
 

*t * * * * * * 

ACKNOWLEDGMENT
 

The undersigned bidder hereby certifies that the revisions set 
forth in
this addendum have been incorporated in his bid and are 
a part of the
 
contract documents.
 

Signed 2'K 'ky 

Date A-./S/23 
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C.2 FREIGHT 

Estimated lump sum price of ocean freight including port charges
for handling, loading, and unloading onto hargL; litiran,; and
port surcharge for shipping all equipment and maLerials fruihhed
under C.1 above from USA port to Port of Semarang, Indonesia:
 

Dollars($ USA) 
(Price in Words) 

C.3 ERECTION 

Lump sum price for receiving on board barge at the Port of
 
Semarang, hauling, unloading, storing, erecting, and placing

into successful operation at the plant site located in the
 
harbor area the equipment and materials furnished under C.1
 
above, complete as specified:
 

Dollars($ USA)
 
(Price in Words)
 

and
 

Rupiahs (Rp IND)
 
(Price in Words)
 

The undersigned hereby proposes that lie will perform the majority of the
erection work with his own forces and that specific portions of the erection
work not performed by the undersigned will be performed by the following
subcontractors, subject to Owner and AID approval: 

Work Subcontracted 
 Name of Subcontractor
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CONTRACT AGREEMENT
 

THIS CONTRACT AGREEMENT, made and entered into this 
 day of
 

19-, 
by and between the PERUSAHAAN UMU1 LISTRIK NEGARA,
Party of the First Part and hereinafter called "Owner", and
 

a _corporation 

with its principal office in
 

called "Contractor", 
, Party of the Second Part and hereinafter 

WITNESSETH: 

THAT WHEREAS, the Owner has caused to be prepared specifications, plans and
other contract documents for the work as herein specified; and
 
IWEREAS, the said Contractor has submitted to 
the Owner a proposal in 
accordance with the 
terms 
of this Contract Agreement; and
 

WIEREAS, the Owner has determined and declared the aforesaid Contractorhas submitted the lowest evaluated proposal for the said work and has duly
awarded to the said Contractor a contract therefor,named in the Contractor's for the sum or sumsProposal, a copy Lhereof being attached to andmade a part of this Contract Agreement:
 

NOW, THEREFORE, in consideration of the compensation to be paid 
to the
Contractor and of the mutual agreements herein contained, the parties to
these presents have agreed and hereby agree, the Owner for itself and its
successors, and the Contractor for itself, himself, 
or themselves,
his or their successors and assigns, or its, 
or its,


his or their executors and
administrators, 
as follows:
 

ARTICLE I. 
That the Contractor shall furnish fas USA port of shipment;
furnish ocean 
freight (including port charges for handling, loading, and
unloading) insurance and surcharges; and receive at the Port of Semarang,
transport,'handle, store, erect 
and place in successful operation at 
the
 

Owner's siteall
in accordance with the provisions of the contract documents, which are
attached and made a part hereof, and shall execute and complete all workincluded in and covered by the Owner's official award of this Contract
Agreement to saidthe Contractor. 
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ARTICLE II. 
That the Owner shall pay to the Contractor for furnishing

fas USA port of shipment equipment and materials designated in the foregoing Article I as embraced in this Contract Agreement, and the Contractor
will accept as full compensation therefor, the sum (subject to adjustments
 

as 
provided by the contract) of
 
, ($_____________ 

payment to be made in United States currency inthe manner provided in the
 
specifications attached hereto.
 

ARTICLE III. 
 That the Owner shall pay to the Contractor for furnishing
the actual cost of ocean freight (including port charges for handling,

loading, and unloading), 
inurance and surcharge on equipment and materials
designated in the foregoing Article I from the USA port of shipment to the
Port of Semarang, Java, Indonesia, and the Contractor will accept as 
com

pensation therefor the estimated sum of
 

, ($ 7);
subject to final adjustment to actual cost at the conclusion of the shipment

of all required materials and equipment; payment to be made in United States
 
currency in the manner provided in the specifications attached hereto.
 

ARTICLE iV - That the Owner shall pay to the Contractor for receiving at
the Port of Semarang, transporting, handling, storing, erecting, and placing
in successful operation the equipment and materials designated in the foregoing Article I as 
embraced in this Contract Agreement, and the Contractor
 
will accept as full compensation therefor, the sum
 

(subject to adjustments as 
provided by the contract) of
 

($); and 

(Rp_
payment to be made in United States of America currency and Indonesian
 
currency in the manner provided in the specifications attached hereto.
 

(PLN - 6104
CA-2 )
(EQUIPMENT & ERECTION)
 

080273
 



ARTICLE V. 
That time of delivery and time of completion of erection are
 
of the-essence of this Contract Agreement, and that the Contractor shall

proceed with the specified work and shall conform to the schedule specified
 
in Section IA of the attached specifications under the heading "SCHEDULE". 
ARTICLE VI. 

specified 

That in the event the Contractor shallerection and fail to complete theconstruction withinthe the time period stipulatedforegoing Article V the Contractor *shall be liable to 
in

the amount of ONE THOUSAND DOLLARS the Owner forand not ($1,000.00),
as a penalty, as liquidated damages

the provisions of Article GC.34 of 


for each calendar day of default in accordance with
the General Conditions;
dated damages shall apply individually to 
that said liquithat the Units 1 and 2; provided however,
total amount of said liquidated damages shall not exceed ten per
 

cent of that portion of the contractstated in Article II 
price for equipment and materials 

tract 
of this Contract Agreement which comprises the conprice for all of the equipment and materials for that Unit.
 

ARTICLE VII. 

shall fail to 

That in the event the equipment furnished by the Contractor
fulfill certain performance guarantees
2A.5 of 
 as specified in Article
the Specifications the Contractor shall be liable to
as 
 the Owner,
a penalty, for the amounts calculated in accordance with the provisions
of aforesaid Article 2A.5.
 
IN WITNESS WHEREOF, the parties hereto have executed this Contract Agreement
as of the day and year first above written. 

PERUSAHAAN UMUM LISTRIK NEGARA
 

Attest_ 

_(Seal)
 

By
 

CONTRACTOR 

Attest _(Seal) 

By 

The foregoing Contract is 
in correct form according to law and is hereby
approved.
 

Attorney for Owner
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.YIELLOW 

PROJECT AID RED 
BARANG PEMERINTAH 
PROYEK PELITA t:- ,LUE 

PERUSAHAAN UMUM LISTRIK NEGARA ....
 
PROYEK PLTU SEMARANG L/C NO.:
 

JL. SILIWANGI 379 SEMARANG I.RNO.:
 

SEMARANG CASE NO.:
 
INDONESIA
 

GROSS WEIGHT:
 
NET WEIGHT:
 
DIMENSION:
 

NOTES: I. THE ABOVE MARKINGS ARE TO BE PLACED ON TWO OPPOSITE 
STANDING SIDES. 

2. 	TAGS ARE TO BE MARKED AS SHOWN ABOVE EXCEPT THAT 
CORNER MARKINGS ARE NOT REQUIRED. 

3. 	TAGS ARE TO BE PROTECTED FROM FADING. 
4. 	AID"CLASPED HANDS" EMBLEM SHALL ALSO BE

APPLIED TO Al.L SHIPPING CONTAINERS. 

BLACK INVEATCH PROJECT 6104INTERNATIONAL SHIPPING CONTAINER IDENTIFICATIONCONSULTING ENGINEERS
 
KANSAS CITY 
 PAGE

MISSOURI PERUSAHAAN UMUM LISTRIK NEGARA IAG 
USA SEMARAAIG STEAM PuWER PLANT UNITS Ia2 IB16 



PERUSAIILAN UMUM LISTRIK NEGARA 

SEMARANG STEAM POWER PLANT 

SPECIFICATIONS AND D"CU){NTS 
FOR 

TURBINE CENERATOR$ 

SPECIFICATION l+10A
 

ADDENDUM 2 
August 15, 1973
 

Each bidder shall note these revisions 
to the contract documents and incorporate these revisions in his proposal. Each bidder shall attach asigned acknowledged copy of this entire addendum in the front of thespecifications submitted with his proposal. 

This addendum consists of two pages and revised Page C-1.
 

1. Page C-l. Delete ehtire page and substitute revised Page C-1 attached 
to this addendum. 

2. Page D-7, Article D.5.6. Delete the words "(if proposed)". 

3. Page D-9, Article D. 5.7. Delete this article in its entirety. 

4. Page D-I0, Article D.5.8. Delete this article in its entirety. 

5. Page GC-13, Article CC.22.2. Delete the last sentence of the first
paragraph and substitute the following: 

"The Owner will reimburse the Contractor, as 
approved by the Engineer, any such Indonesian 
taxes that the Contractor is required to payin order to perform the work under this Contract." 

6. Prage CC-26, Article GC.34. At the end of the article, insert the fol
lowing new paragraph: 

"If the Engineer certifies that the failure to complete the constructionwithin the time herein agreed upon is directly due, in whole or in
part, to inability of the Contractor to clear equipment and materialsthrough Indonesian customs as a result of decision of the Engineerin accordance with Article GC.22.2 to permitnot the Contractor to pay Indonesian taxes, the Contractor will not be liable for liquidateddamages to the extent that such damages are due to such inability to 
clear customs." 

(PLN - 6104 )
(TURBINE GENERATOR - M-IOA) 
(ADDENDUM 2 
 )
0815 73 



__ __ __ 

7. ae.S 
 , Arttce 
EC 44. Delete tile last sentence of the firstParagraph and substitute the following;
 

"All 	customs duties, taxes, and license fees necessary
for such clearance will 	 be for the account of the Owner."Pale 	lDI-8.8. 	 In the fourth line up
REQUIRED FOR MOTOR{S LARGER 
from the bottom of INFORMATION
TIIAU 	 200 liP,,change "2600 RPN" to read"3000 RP".$ 

9. 
ZPe 2A-3 
Article 2A.3.3.

cooling 	 Delete the heading "Alternator-exciterair hleat exclhange-r and the seven items listed under10. fRa 	 the heading.2B3, Aritcle 2B.11. 
In the sixth paragraph from the top of the
page, change the last 	line to read: 

"operating the extraction check valves."

11. 	Page 213-1, Article 2D.1. 
Change the second sentence of the first paragraph
1to readd:

"The system shall be 
a rotary exciter system,,
 
12. P 2 ,Article 2D.2.
agraph 	 Change the frst sentence of the first parto read:ene 

"A complete generator excitation system shall be furnished with the
generator,"I
 

BLACK & VEATaR
* * * , 
 ,* * ,Consulting Engineers, 
 , 
 , 
 * , 
 , 
 , 
 ,
 

ACKNOWLE DGENTThe undersigned bidder hereby certifies that the revisions set 
forth in
 
this addendum have been incorporated in his bid and are a part of thecontract documents. 

Signed (~<~--V2f 

Date__ 

_ _ 
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PROPOSAL
 

To: 
 Ir. Bagoes Moedijantoro, Director of Construction
PERUSAHAAN UMII . LISTRIK NEGARA 
Jalan Sunan Ngampcl 1 
1,ebajoran Baru, Jakarta, Indonesia
 

PROPOSAL 
 FOR TURBIhE GENERATORS 

Gentlemen; 

The undersigned bidder having readassociat'i contract documents 
and examined the specifications and

materials wi:ich 
for the above designated equipmentwill be incorporated and

does hereby .ropose in the new Semarang Steam Power Plantto furnish 
provide 

and install the equipment and materialsthe services andset forth in this Proposal.
 
All prices stated herein are firm and shall notprovided this Proposal is 

be subject to escalationaccepted within 150 days after the dateopening of ofthe proposals.
 
The prices stated in 
 USA Dollars includefully be assessed against 

all USA taxes which might lawthe undersigned.might lawfully by All Indonesianassessed against the taxes whichundersignedcount of shall bethe Owner in accordance for Lhe acwith the provisions of Article GC.22.2. 

LUP SUiM PRICES 
The undersigned bidder hereby proposes to furnishgenerators, two and erect two turbinelube oil conditioners,complete in accordance and hydrogen generation equipmentwith the specificationsdocum2nts and associatedas defined contractin Article GC.1 of the GENE'R\L CNDITIONSfollowing for thefirm lup sum prices. 

C. 1 EQUIPI.NT AND IMATERIAIS 

Lump sum price for furnishingtwo lube two turbine generators,oil conditioners,
equipment fas 

and hydrogen generationUSA port of shipment including installation technical services complete as specified:
 

(Price il Words) Dollars ($ USA) 

(PLiq - 6104( U1JINE GNERATOR )- 1-10A) 
(ADDENDUM 2 C1)
081573
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PERUSAHAAN UMUM LISTRIK NEGARA
 

S14ARANG STEAM POWER PLANT
 

SPECIFICATIONS AND DOCUMENTS
 

FOR
 
TURBINE GENERATORS
 

a 

SPECIFICATION M-1OA
 

ADDENDUM 3
 
August 31, 1973
 

Each bidder shall note these revisions to the contract documents and incorporate these revisions in his proposal. 
Each bidder shall attach a
signed acknowledged copy of this entire addendum in the front of the
specifications submitted with his proposal.
 

This addendum consists of three pages and revised Page CA-3,
 
1. Page CA-3. 
 Delete entire page and substitute revised Page CA-3
attached to this addendum.
 

2. Page GC-12, Article GC.20. 
Revise the first two paragraphs on this
 
page 
to read:
 

"All arbitration proceedings shall be conducted in a location
acceptable to both parties 
to the dispute. Reference to arbitration shall be a condition precedent to any other action
 
of law.
 

The Owner shall have the right to institute suit in any court
of competent jurisdiction to enforce any decision or award
rendered in arbitration proceedings."
 
3. Page GC-20, Article GC.32.1.I. 
 In the first line of subparagraph
(a), change the word "Executed" to "Completed".
 

4. Page GC-23. Article GC.32.3. 
Add the following paragraph to this
article:
 

"The Owner will provide an advance equal to 20 per cent of the
rupiah portion of the erection work to assist the Contractor
with local currency requirements at 
the beginning of the work
in Indonesia. 
This advance will be made at 
a time agreeable
 

(PLN - 6104 
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to the Owner and the Contractor prior to the start of work
in Indonesia, but 
not before the date of initial shipment of

equipment and material from the USA port of shipment. 
 In
order for the Ovner to furnish this advance, the Contractor
must furnish to the Owner a bank 	guarantee in the amount of
the advance. 
The bank guarantee shall be issued by a Government of Indonesia owned bank."
 

5. 	 Pafe GC-24, Article GC.32.7. 
 Delete this article in its entirety.

6. 	 Pae GC-25, Article GC.34. 
 In the ninth line of the third paragraph, change-the word "delivery" to "erection".
7. 	 Pa&e IA-3, Article 1A.6. 
 Revise the schedule of operating dates
in the first aragraphof this article to read as 
followa:
 

Ccntinuous
 

Begin startup 
 Initial 
 Commercial
period 
 Operation 
 Operation

Unit 1 
 May 15, 1976 
 August 1, 1976 
 October 1, 1976
 
Unit 2 
 August 15, 1976 
 November 1, 1976 
 January 1, 1977"
8. 
 Page IAA-4, 
Article 1A.7.2. 
 Revise the first line of the second paragraph 
to read:
 

"The Cont-ctor shall also furnish, as 
required by the Engineer,
 

9. Pag 
the field services of direct representa-"

lB-11, Article 1B.27. 
 Revise the first two paragraphs 
to read:
 

"lB.27 
NAMEPLATES. 
The nameplates for the turbine, generator,
 
Nameplates for other equipment shall be in English.
 

and exciter shall be lettered in 	both English and Indonesian.
 

Nameplates shall be provided for 	pressure gages, thermomdters,
switches, and other such instruments and shall be lettered in

English with legends and nameplates acceptable to the Engineer."
10. 2age 2A-8, Article 2A.5. 
 Revise inset paragraph Number 7 to 
read:
 

"7. 
 In the event that the unit cannot be modified to meet the
efficiency 
or capability guarantees, 
or after modification
is still incapable of meeting the capability 
or efficiency
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guarantees, the Contractor shall be assessed the following
 
amounts as liquidated damages and such amounts shall be
 
deducted from the contract price:
 

a. 	 For a deficiency in capability under Condition D,
 
the amount of $300.00 per kilowatt deficiency
 
below the guaranteed capability
 

b. 	 For failure tG meet the guaranteed efficiency,
 
the amount of $750.00 per Btu deficiency. The
 
Btu deficiency shall be the sum of the deficiencies
 
at Conditions C and D divided by 2.
 

The total amount of liquidated damages shall be limited
 
to the extent stated in the Contract Agreement."
 

BLACK & VEATCH
 
Consulting Engineers
 

ACKNOWLEDGMENT
 

The undersigned bidder hereby certifies that the revisions set forth in
 
this addendum have been incorporated in his bid and are a part of the
 
contract documents.
 

Signed__ _ _ _ _ _ 

Date "'-'/5 /21 

(PLN 	- 6104 ) 
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ARTICLE V. 
That time of delivery and time of completion of erection are
of the essence of this Contract Agreement, and that the Contractor shall
proceed with the specified work and shall conform to the schedule specified in Section 1A of the attached specifications under the heading
"SCHEDULE".
 
ARTICLE VI. 
 That in the event the Contractor shall fail to complete the
specified erection and construction within the time period stipulated in
the foregoing Article V the ContractoD shall be liable to
the the Owner for
amount of ONE THOUSAND DOLLARS ($1,000.00),
and not as as liquidated damages
a penalty, for each calendar day of default in accordance with
the provisions of Article GC.34 of the GENERAL CONDITIONS; that said liquidated damages shall apply individually to Units 1 and 2; provided however,
that the total amount of said liquidated damages shall not exceed ten per
cent of that portion of the contract price for equipment and materials
stated in Article II of this Contract Agreement which comprises the
tract 
 conprice for all of the equipment and materials for that Unit.
 
ARTICLE VII. 

shall fail 

That in the event the equipment funished by the Contractor
to fulfill certain performance guarantees as specified in Article 2A.5 of the specifications, the 
Contractor shall be liable to the Owner
as liquidated damages and not 
as a penalty, for the amounts calculated in
accordance with the provisions of aforesaid Article 2A.5; provided however,
that the sum of liquidated damages assessed under the provisions of the
foregoing Article VI and under the provisions of this Article VII shall
not 
exceed ten per cent of the sum of the amounts stated in Articles 
II
and IV of this Contract Agreement.
 
IN WITNESS WHEREOF, the parties hereto have executed this Contract Agreement as 
of the day and year first above written.
 

PERUSAHAAN UMIUM LISTRIK NEGARA
 

Attest _(Seal)
 

By
 

CONTRACTOR
 

Attest__(Seal)
 

Attest _______ 

By 

The foregoing Contract is in correct form according to law and is herebyapproved.
 

Attorney for Owner 

(PLN - 6104 )
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PERUSAHAAN UMUM LISTRIK NEGARA
 

SEMARANG STEAM POWER PLANT 

SPECIFICATIONS AND DOCUMENTS
 
FOR
 

TURBINE GENERATORS
 

SPECIFICATION M-10A
 

ADDENDUM 4
 
September 17, 1973 

Each 	bidder shall note these revisions to the contract documents and incorporate these revisions in his proposal. 
Each 	bidder shall attach a
signed acknowledged copy of this entire addendum in the front of the specifications submitted with his proposal.
 

This 	addendum consists of two pages.
 
1. 	f±& A-i. 
 Change the closing date for receipt of proposals indicatedin the fifth and sixth lines of the first paragraph from "September24, 1973" to "October 11, 1973". 
2. 	Page SC-Il, Article SC.28, 
Add the following paragraph to this
 

article:
 

"A 160 ton hoist and derrick will be available at the
Owner's dock for use in unloading barge shipments.
An operator will be furnished by the Owner. 
The use
of the hoist and derrick will be without charge to
the Contractor. 
The Contractor shall schedule use
of the hoist and derrick with the Engineer in advance."
 
3. 	Page GC-13, Article GC.22.2. Delete paragraph added by Item 5 of
Addendum2 and add thefollowing in its place:
 

"Any Indonesian taxes which the Contractor pays in
order to perform the work under this Contract will
be for the account'of the Owner; however, the Contractor may not pay such taxes without the prior
written approval of the Owner."
 

(PLN 	 - 6104 )
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4. Addendum 2, 1tem 6. In the fourth line of the piragraph insert.
 

change the word "Engineer" to "Owner". 

5. Addend%= 1, Item 16. 
 Revise the paragraph insert to read: 

"Modifications shall be completed within 180 days
after notification by the Owner; otherwise the
liquidated damages listed below #hall be assessed." 

BLACK & VEATCH INTERNATIONAL
 
Consulting Engineers
 

ACKNOWLEDGMENT 
The undersigned bidder hereby certifies that the revisions set fotth Inthis addendum have been incorporated in his bid and are a part of the 
contract documents. 

Signed_________________ 

(PLN - 6104 ) 
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PERUSAHAAN UMUM LISTRIK NEGARA
 
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER
 

GOVERNMENT OF REPUBLIC OF INDONESIA
 
SEMARANG STEAM POWER PLANT UNITS 1 AND 2
 

LISTRIK 

NEGARA 

AID LOAN 491-H-024 

SPECIFICATIONS AND DOCUMENTS 

SURFACE CONDENSERS AND AUXILIARY EQUIPMENT 
CIRCULATING WATER PUMPS 
SPECIFICATION 6104-M-12A 

CONTRACT ISSUE 

BINGHAM-WILLAMETTE CO. 
2800 N.W. Front Ave' 

Portland, Oregon 97210 

BLACK & VEATCH INTERNATIONAL
 
consulting engineers


KANSAS CITY, MISSOURI, USA JAKARTA, INDONESIA
 



PERUSAHAAN UMUN LISTR1K NEGARA 

SEMARANC STEAM POWER PLANT 

SPECIFICATIONS AND DOCUMENTS 
FOR 

SURFACE CONDENSERS AND AUXILIARY EQUIPMENT 

SPECIFICATION M-12A 

TABLE OF CONTENTS 

I. BIDDING REQUIREMENTS 

Invitation to Bidders 
Instructions to Bidders 
Proposal
Proposal Data 

Contractor's Proposal PE-9630 
Proposal Information 
Contractor's Telex dated 12 June 1974 

Contractor's Letter dated 17 June 1974 
Contractor's Telex dated 18 June 1974 

II. CONTRACT FORMS 

Contract Agreement 
Basis of Contract Award 
Performance Bond 

III. GENERAL CONDITIONS 

IV. SPECIFICATIONS 

Part 1 - GENERAL REQUIREMENTS 

Section 
1A - General Description and Scope

of the Work 
IB - General Equipment Specifications 
IC - Engineering Data 
ID - Electric Motors 

Page through Page 

A-1 
B-i 
C-1 
D-1 

A-2 
B-8 
C-7 
D-16 

1i pages 
1 page 
2 pages 
1 page 

CA-I CA-3
 
BA-l
 
PB-I PB-2
 

GC-1 GC-32
 

iA-i 1A-4
1B-I IB-17 
IC-i IC-5 
iD-i lDl-12 

* Pages D-3 through D-8 and D-14 through D-16 deleted for Contract 
** Bid Bond Deleted for Contract 
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Pase through ins-
Part 2 - TECHNICAL REQUIREKENTS 

Section
 
M*1V4 W6k A"k UA," 

AW/ANAk ~~E~ 

2D - Circulating Water Pumps 

APPENDIX
 

Addendum 1 Dated 14 January 1974 


***Not included in Contract
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INVITATION TO BIDDERS
 

SURFACE CONDENSERS AND AUXILIARY EQUIPMENT
 
FOR
 

SEMARANG STEAM POWER PLANT
 
PERUSAHAAN UMUM LISTRIK NEGARA
 

Sealed proposals will be received by Perusahaan Umum Listrik Negara (an 
agency of the Ministry of Public Works and Power of the Government of the 
Republic of Indonesia), at the office of the Director of Ccnstruction, 
Perusahaan Umum Listrik Negara, Jalan Sunan Ngampel 1, Kebajoran Baru,
 

, Jakarta, Indonesia until 11:00 a.m. Western Indonesia 
Time on LWi4D4 AN,
1974 and then publicly opened for furnishing: February 1 

...... .... .................
....... ........... ....;.. :.:........:...
 

•............ ................. ... .. ....
...... .... ... .
............ .... 


... :.......... .::....... 
:..::... :.:........ .... :::::::::.::::....:
 

THREE CIRCULATING WATER PUMPS 

to be incorporated in the new 100 MW C2-50 MW units) Semarang Steam Power
 
Plant, located in the port area of the City of Semarang, Java, Indonesia.
 

United States funds for the project will be furnished under United States
 
Agency for International Development (AID) Loan 497-H-024.
 

It will be a condition of the proposal that all proposed equipment and
 
materials shall have their source and origin in countries designated as
 
eligible in United States AID Geographic Code 941.
 

Proposals will be considered only from qualified manufacturers, or authorized
 
representatives of qualified manufacturers, who regularly manufacture equip
ment and materials of the type specified and who have built three or more
 
units with similar design requirements, each with not less than three years

of successful operating experience.
 

Bidders must submit data with their proposals to establish their qualifica
tions for performing the work. Proposals not accompanied by this data may be
 
classified as nonresponsive and subject to rejection. 

*Revised in accordance with Addendum 1, Item 1
 
**Not in Contract
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Prospective bidders may examine and obtain copies of the specifications 
and 	documents at the following offices:
 

1. 	 Black & Veatch International
 
Jalan Sunan Ngampel 1
 
Kebajoran Baru
 
Jakarta, Indonesia
 

2. 	Black & Veatch International
 
1500 Meadow Lake Parkway
 
Kansas City, Missouri 64114 USA
 

Copies of the specifications and documents obtained in the United States
 
require a deposit of $5.00; those obtained in Indonesia require a deposit

of Rp 2000. Deposits will not be refunded. 

All 	proposals must be made on the printed forms included in the specifica
tions and documents.
 

Seven duplicate copies of each proposal will be required, each copy being

bound with a copy of the specifications and documents.
 

Each bidder will be required to furnish a bid bond in the amount of not
 
less than 10 per cent of the total value of the bid. The bid bond shall
 
be as stipulated in the Instructions to Bidders included with the speci
fications and documents.
 

All proposals shall be firm and cannot be altered, withdrawn, or resubmitted
 
for a period of 100 days after the date set for opening of bids. All pro
posals shall be on a lump sum basis. Proposals may be submitted for all
 
three items specified on the Proposal form, any one item, or any combina
tion of Items C.1, C.2, C.3. Proposals will not be considered for any
 
individual piece of equipment constituting part of an item. Bids on indi
vidual portions of the work will not be considered.
 

The Perusahaan Umum Listrik Negara reserves the right to accept the proposal
 
which, in its judgment, is the lowest responsive proposal submitted by a
 
qualified bidder. Any award, waiver of irregularities, or rejection of
 
proposals shall be subject to AID approval. Proposals received after the
 
specified time of closing will be returned unopened.
 

MINISTRY OF PUBLIC WORKS AND POWER 
represented by

PERUSAHAAN UMUM LISTRIK NEGARA 
Ir. Bagoes Moedijantoro,
 

Director of Construction
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INSTRUCTIONS TO BIDDERS
 

B.1 GENERAL. Proposals are requested by the Perusahaan Umum Listrik Negara,
 
an agency of the Ministry of Public Works and Power of the Government of the
 
Republic of Indonesia, hereinafter referred to as the "Owner" for equipment,
 
materials, and related work set forth in the attached specifications. All
 
proposals shall be prepared and submitted in accordance with these instruc
tions.
 

B.2 GENERAL PROJECT DESCRIPTION. The specified equipment and materials
 
will be incorporated in the Owner's new Semarang Steam Power Plant. The
 
plant will be located in the port area of the city of Semarang, Central
 
Java, Indonesia. Initial plant construction will consist of two 50 MW
 
oil fired steam electric generating units.
 

The dollar portion of the project will be financed by the United States Agency
 
for International Development (AID) under Loan 497-H-024. The rupiah portion
 
of the project will be financed by the Government of Indonesia.
 

B.3 BIDDER QUALIFICATIONS. In order for his proposal to be considered,
 
the bidder must submit written evidence, satisfactory to the Owner, of his
 
qualifications to satisfactorily perform the specified work. Qualification
 
data shall be submitted with the proposal in a separate envelope clearly
 
marked as follows:
 

QUALIFYING DATA
 

For
 

(Title of Work Proposed)
 

By 
(Bidder's Name)
 

For
 

PERUSAHAAN UMUM LISTRIK NEGARA BID OPENING
 
FOR SEMARANG STEAM POWER PLANT
 

(Date of Bid Opening)
 

The envelope of qualifying data shall be placed inside the envelope contain
ing the proposal.
 

The bidder shall certify his qualifications by submitting evidence that he:
 

Is a qualified manufacturer, or authorized representative of
 
a qualified manufacturer, who regularly manufactures equipment
 
and materials of the type specified
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Does not anticipate change in ownership or major policy
during the period of the proposed work. 
If such change is

anticipated the scope and effect thereof shall be defined.
 

Has adequate plant and manufacturing capacity available
 
to do the work properly and expeditiously within the time
 
period specified
 

Has, or can arrange for, adequate field service organization

to provide technical services in Indonesia such as 
erection
advisors or servicemen if such services are required by the

specifications and associated documents
 

Has adequate financial status to meet the financial obliga
tioxs incident to the work
 

Has no claims pending against him regarding the quality

of performance of his work
 

Is 
a well established manufacturer having adequate technlcal
 
knowledge and practical experience
 

Has designed and manufactured three 
or more units having
similar design requirements, each of which has been in 
successful commercial operation for a period of not less than
three years. The evidence shall consist of a selected listing
of the units, indicating for each unit the owner's name, location, date of initial operation, and rating. 
 The listing shall
be specially prepared for this particular bidding and shall list
only those units falling under the above requirements.
 

Has designed and manufactured equipment of the type proposed

during the preceding two years
 

The bidder is advised that the above stated requirements are a minimum and
that the Owner reserves the right to 
request the submittal of additional
 
information.
 

The Owner reserves 
the right to reject the proposal of any bidder if, 
in
the opinion of the Owner, the qualification data is incomplete or the
bidder is not qualified to satisfactorily perform the work.
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IS.4 PROPOSALS. Seven copies of each proposal shall be prepared and sub
mitted, each copy containing a complete bound copy of these specifications

and documents. Proposals which are not prepared and submitted in accordance 
with these instructions may be rejected.
 

B.4.1 Preparation. Each proposal shall be carefully prepared using the 
proposal and data forms bound herewith. Entries on the propcsal and data 
forms shall be typed, using dark black ribbon, or legibly written in black
ink. All prices shall be stated in words and figures except where the 
forms provide for figures only. All proposals shall be in English.
 

The bidder shall not alter any part of these specifications and documents 
in any way.
 

The bidder shall staple or otLerwise bind, with each bound copy of the
 
specifications and documents submitted, a signed copy of each addendum
 
issued for these specifications during the bidding period. 
The bidder
 
shall assemble all drawings, catalog data, and other supplementary
information necessary to thoroughly describe materials and equipment
covered by the proposal, and shall attach such supplemental information
 
to 
the bound copy of these specifications and documents submitted with
 
the proposal. No such descriptive data will in any way be construed to
 
be a part of or to 
modify in any way the bidder's proposal.
 

B.4.2 Signatures. 
Each bidder shall sign the proposal with his usual
 
signature and shall give his full business address. 
The names of all
 
persons signing should also be 
typed or printed below the signature.
 

Bids by partnerships shall be signed with the partnership nane followed

by the signature and designation of 
 one of the partners or other authorized
representative. A complete list of the partners shall be included with tho 
proposal. 

Bids by a corporation shall be signed in the official corporate name of the 
corporation, followed by the signature and designation of the president, 
secretary, or other person authorized to bind the corporation.
 

A bid by a person who affixes to his signature the word "president", "sec
retary", "agent", or other designation, without disclosing his principal,
will be rejected. Satisfactory evidence of the authority of the officer 
signing in behalf of the corporation shall be furnished. Bidding corpor
ations shall designate the state in whL.ch they are incorporated and tile 
address of their principal office.
 

The bidder's name stated on the proposal shall be the exact legal name of 
the firm. 
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B.4o3 Submittal. Proposals submitted eivelopesshall be in sealed endorsedon the outside with the bidder's name and address and marked on the outside
 
as follows;
 

PROPOSAL FOR 
 (Name of equipment)
 
SEMARANG STEAM POWER PLANT
 
TO BE OPENED 11:00 A.M. WESTERN INDONESIA
 
TIME IN JAKARTA, INDONESIA on
 

______ ___ ___ ___ _ , 197__ 
(Date of Opening)
 

The proposal along with supplementary information and qualification data shall

be transmitted to the following:
 

The original and four copies to:
 

Perusahaan Umum Listrik Negara
 
Jalan Sunan Ngampel 1
 
Kebajoran Baru 
Jakarta, Indonesia
 

Attention: 	 Ir. Bagoes Moedijantoro
 
Director of Construction
 

Two copies to:
 

Black & Veatch International
 
1500 Meadow Lake Parkway
 
Kansas City, Missouri USA 64114
 

Attention: 
 Mr. L. J. Svoboda
 

Proposals may be submitted either by authorized local representatives or
directly by 	qualified manufacturers. 
A single proprietary interest shall
not submit multiple proposals for the same work even though the individual
proposals are submitted under different names. 
 The Owner reserves the

right to reject proposals so submitted.
 

Proposals will be received up to the date and time specified in the
INVITATION TO BIDDERS. Proposals received after that time will be returned
to the sender unopened. It is the responsibility of the bidder to assure
that his proposal is received by Perusahaan Umum Listrik Negara at their
office prior to the time set for opening. Bidders shall send a cablegram
to the Owner at the time their proposal is dispatched indicating that the
proposal has been dispatched. The cablegram should be addressed to Ir. Bagoes
Moedijantoro, Director of Construction, PLNPST, Jakarta, Indonesia.
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B.4.4 Firm and Complete Proposals. All prices stated in tie Proposal
 
of the successful bidder shall be firm througlwut the duration of the
 
contract without escalation.
 

Unless otherwise specified, proposals shall be for tile complete scope of
 
the work specified in these specifications and documents. Proposals for 
individual components of the work will be considered only to the extent 
such partial scope of supply is specifically stipulated in the INVITATION
 
TO BIDDERS and the PROPOSAL sections included as a part of these speci
fications and documents.
 

B.4.5 Withdrawal. Proposals may be withdrawn, altered, and resubmitted
 
at any time before the time set for opening the bids. Proposals may not be
 
withdrawn, altered, or resubmitted for a period of 100 days thereafter.
 

B.5 INFORMATION TO BE SUBMIITTED WITH PROPOSAL. Each bidder shall submit
 
with his proposal the name of manufacturer and the type or model of each
 
principal item of equipment or material he proposes to furnish. He shall
 
also submit drawings and descriptive matter indicating general dimensions,
 
principle of operation, and the materials from which the parts are made.
 
Any bid not having sufficient descriptive matter to describe accurately 
the equipment or materials bid upon may be rejected as irregular. The
 
drawings and descriptive matter submitted by the successful bidder will
 
be retained by the Owner. Any material departure from these drawings and
 
descriptive matter as submitted will not be permitted without written; 
per
mission from the Owner.
 

Verbal statements made by the bidder at any time regarding quality, quantity
 
or arrangement of equipment will not be considered.
 

If alternate equipment or materials are indicated in these specifications,
 
the Bidder shall have the option of selecting any one of the alternates
 
so indicated.
 

B.6 PROPOSAL GUARANTEE. Each proposal shall be accompanied by a proposal
 
guarantee in an amount not less than 10 per cent of the total bid.
 

The proposal guarantee shall be made payable without condition, in USA
 
Dollars to Perusahaan Umum Listrik Negara, and the amount thereof may be
 
retained by said Perusahaan Umum Listrik Negara as liquidated damages if 
the bidder's proposal is accepted and the bidder fails to enter into con
tract in the form prescribed, with legally responsible surety, within 45
 
calendar days after the date he is awarded the contract.
 

The proposal guarantee of each unsuccessful bidder will be returned after
 
award of contract or when his proposal is rejected. The proposal guarantee
 
of the bidder to whom the contract is awarded will be returned when said
 
bidder executes the contract and files a satisfactory Performance Bond.
 
The proposal guarantee of the second lowest responsive bidder may be re
tained for a period not to exceed 100 days pending the execution of the
 
contract and Performance Bond by the successful bidder.
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The proposal guarantee shall be in the form of a bank draft, 
an irrevocablo
bank guarantee or an acceptable bidder's bond in the form included herein.
The surety must be approved by the Owner and AID. 
Bank drafts or guarantees
must be issued by a solvent USA bank meeting the criteria established by
the USA Controller of Currency for guarantees issued by USA national banks.
Bidder's bonds must be issued by companies authorized to do business in
the bidder's state of incorporation and must meet the criteria established
by the USA Treasury Department for acceptable sureties on U.S. Government
 
bonds.
 

TAXES, PERMITS, AND LICENSES.
B.7 The bidder's attention is directed to

the provisions set 
forth in the GENERAL CONDITIONS under the article TAXES,
PERMITS, AND LICENSES. 
 Each bidder shall be responsible for determining

the applicable taxes, permits, and licenses.
 

B.8 TIME SCHEDULE. 
The time schedule for performing the specified work

will be a basic consideration of the Contract. 
The proposal shall be based
 upon submittal of drawings and engineering data in accordance with the requirements of Section iC and performance of the work in accordance with
the schedule specified in Section 1A. 
It will be necessary that the bidder satisfy the Owner of his ability to complete the work within the stipulated time. In this connection, attention is called to 
the provisions of
the attached GENERAL CONDITIONS relative to delays and extensions of 
time.
 

B.9 LOCAL CONDITIONS. Each bidder is 
urged to thoroughly inform himself
of all conditions and factors which would affect the prosecution and com
pletion of the work.
 

It must be understood and agreed that such factors have been properly

investigated and considered in 
the preparation of the proposal submitted.
No claims for financial adjustment to any contract awarded 
for the work

under these specifications and documents will be permitted by the Owner

which are based on 
the lack of such prior information or its effect on 
the
 
cost of the work.
 

i).0 
 INTERPRETATION OF SPECIFICATIONS. 
 If any prcspective bidder is in
doubt as to 
the true meaning of any part of the proposed contract documents,

he may submit to the Engineer a written request for 
an interpretation. The
 person submitting the request will be responsible for its prompt delivery.

Any interpretation of the proposed documents will be made only by addendum

mailed or delivered to each person receiving a set of such documents. The
Owner will not be responsible for any other explanations or interpretations

of the proposed documents.
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B.11 BOND. The Contractor 
a 	

to whom the work is awarded will beto furnish performance 	 requiredbond to the Owner prior toThe bond shall be equal 	 signing of the contract.to 30 per cent of the dollar
and 	 value of the contractshall be payable in USA Dollars.
 

The bond shall cover the performance of the work included in these specifications. 
The bond shall be executed on
is attached hereto. the form provided a copy of which
 
business in 

The bond shall be signed by a surety authorized 
to do
the state in which the Contractor is incorporated or
principal office; acceptable as surety to has his 
as surety under the criteria 

the Owner and AID; and acceptableestablished by the
acceptable sureties 	

USA Treasury Department foron U.S. Government bonds.
 

B.12 	 INELIGIBILITY. 
 No firm included by AID on its list of suspf-nded,
debarred, or ineligible bidders will be permitted 
to
or in a joint venture, nor 
bid either individually
shall any firm so listed qualify for performing
the work as a subcontractor 
or otherwise.
 

No USA firm, or any firm owned more than 50 per cent by a USA firm
shall be eligible for bidding or 
financing if the USA firm is not in
compliance with Executive Order 11246, as amended, and regulations and
orders issued thereunder.
 

B.13 	ACCEPTANCE AND REJECTION OF PROPOSALS. 
The Owner reserves
to 	 the right
accept the proposal which, in its judgment, is
proposal submitted by a qualified bidder. 
the lowest responsive
 

ities, or Any award, waiver of irregularrejection of proposals shall be subject 
to AID approval.
 
A responsive proposal is one which accepts all of the 
terms and conditions
of these specifications and documents without material modification. 
A
material modification is one which affects in any way the price, quantity,
quality, or delivery or 
installation date of equipment 
or materials; or 
the
price, quality, scope, delivery date, or completion date of
materials, or other services to 	 equipment ad
be supplied or 
performed; or, 
which limits
in any way any responsibilities, duties, ol
any rights of the Owner or of All), 

liabilities of 
the bidder or
 as
specified or defined in 
any of the foregoing have been
these specifications and documents.
 

B.14 CURRENCIES. 
Proposal pricing shall be
Indonesian Rupiahs as shown in the Proposal. 
stated in USA Dollars and
 
It is intended that the
Contractor be paid in the currencies expended by him.
side Indonesia shall be shown as USA Dollars. 

Costs incurred out-

Pricing shall be in Indonesian
Rupiahs for that portion of the work performed in Indonesia, except wage
paymnent 
to expatriate employees and other allowable dollar costs.
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B.15 EVALUATION. Proposals will be evaluated on the basis of the fas
 
* 	 lump sum price bid for AMJ' hi the k/k lhkWAM / equipment and 

materials independently as specified. 

The delivery dates stipulated in Article 1A.6 must be met by the success
ful bidder and must be acknowledged in the proposal submitted.
 

*Revised in accordance with the Contract 

B-8 (PLN - 6104 
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PROPOS AL 

To: Ir. Bagos Moedijantoro, Director of Construction
 
PERUSAHAAN UMUM LISTRIK NEGARA 
Jalan Sunan Ngampel 1
 
Kebajoran Baru, Jakarta, Indonesia
 

PROPOSAL FOR SURFACE CONDENSERS AND AUXILIARY EQUIPMENT
 

Gentlemen: 

The undersigned bidder having read and examined the specifications and
associated contract documents for the above designated equipment which will
be incorporated in the new Semarang Steam Power Plant does hereby propose
to 
furnish the equipment and provide the services set forth in this Proposal.
 

.11 
 prices stated herein are firm and shall not be subje;-t to escalation
provided this Proposal is accepted within 100 days 
after the date of opening

of 	the proposals.
 

The prices stated in USA Dollars include all USA taxes which might lawfully
be assessed against the undersigned. All Indonesian taxes which might lawfully be assessed against the undersigned shall be for the account of the
Owner in accordance with the provisions of Article GC.22.2 of the GENERAL
 
CONDITIONS.
 

LUMP SUM PRICES
 

The undersigned bidder hereby proposes 
to furnish the equipment and services
priced herein complete in accordance with the specifications and associated
contract documents as 
defined in Article GC.I of the GENERAL CONDITIONS for
the following firm lump sum prices.
 
::::~ i _______ J!:i(ijA !~
 

.... ....	 ;,.. ........:. . ...
 .....
........ 

* 
 * 

.	
V~ .......
 

:*:i: 	: ii~iiiii 
.	 .. ..... 
 ....
 

* 	Not included in Contract 
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.- .. S..... .....
 

and 

(Price in Words)Ruih(pID
 

C.2 CIRCULATING WATER PUMPS 
** C.2.l Equipment and Materials 

Lump sum price for furnishing three circulating water pumps
fas USA port of shipment complete as specified: 

Dollars ($ ;S A)
(Price in Words) 

Estimated lump sum price of ocean freight including port chargesfor handling, loading, and unloading onto barge; insurance;
port surcharge for shipping 

and 
all equipment and materials furnishedunder C.2.1 above from USA port to Port of Semarang, Indonesia: 

(Price in Words) Dlas$UA
 

* Not in Contract
 
** See Contractor's Telex Dated 18 June 1974
 
**See Contractor's letter dated 17 June 1974
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C.2.3 Manufacturer's Field ServLceb
 

If required by the Owner, manufacturer's technical field 
services specified in Section IA will be furnished at 
the following rates. 

C.2.3.1 Representative's Daily Service Rate
 

Service rate for each technical field representative exclu
sive of living costs, expenses and transportation, and on the
 
basis of six 8-hour days per week on the site:
 

Dollars($ 
 USA)
 
(Price in Words)
 

** 
C.2.3.2 Overtime Rate 

Service representative's time in excess of 48 hours
 
per week will be provided at the following hourly rate:
 

- - -.- Dollars($ USA)
(Price in Words) 

C.2.3.3 Expenses
 

Living costs and other expenses incurred in Indonesia
 
will be invoiced at cost but will not exceed the following
 
per diem:
 

_ Rupiahs (Rp IND) 
(Price in Words) 

C.2.3.4 Transportation
 

Estimated cost per round trip from the bidder's office to 
Semarang, Central Java, Indonesia and return, including 
living costs and otner expenses incidental to travel, but
 
excluding per diem salary cost:
 

Dollars($ USA) 
(Price in Words) 

** See Contractor's letter dated 17 June 1974
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and 

- Rupiahs (Rp 1%,D) 
(Price in Words) 
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',it,undcriigned iiereby 
uec.l-ret 
 rhaL only tne persons cr firms interested in
the Proposal 
as principal or principals 
are named herein, and that no other
persons or 
firms 
than herein mentioned have any interest in this Proposal
or in the contract to be entered into; that 
this Proposal is made without
-onn-ction with any other person, conip.'ny, or parties likewise subuittinga proposal; and that it is in all respects for and in good faith, Withoot 
collusion or fraud.
 

if 
this Proposal is a:ccpted, the undersigned bidder agrees to submit engineering data, provide services, and complete delivery of the equipment andmaterials in accordance with the schedules 'itiptulated in the specifications.The undersigned fully understands that adherence to the schedules stipulated
is of 
the essence of the contract.
 

If this Proposal is accepted, the underslgned heraby agrees 
to enter into
a contract 
on the attached fomi.u 
 witiiin 45 calendar days from the date otnotice by the Owner of award of contract and to furnish a Performance Bgond
satisfactory 
to the Owner.
 

Dated at this ___day of , 19 

Bidlder 

By'. 

Title 

Business Address of Bidller 

State of Incorporation 

Address of Principal Offie 
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PROPOSAL DATA
 

I). 1 GENERAl.. Each hiddr shall suhnilt 'omplet, and dt initlve itiormatiiom 
on hiti 7(jff-Vr l ng Inititlfli llit it'( lil II pL'rmil i com'ptn vILatalIky . ol tIht,
I) id. Thv rrqiircinents . chou INSTRICTIONSsiiatt'd Iii TO BIDDERS, relatlve to
 
iii1ornutiLon ,ui-mltt.al shall -lie followed.
 

The requirements for information contained in this section are basic 
re
quirements. Additional information shall be provided as requested by the
 
Engineer.
 

D.2 PERFORMANCE CURVES. The following performance curves shall be fur
nished as specified in Part 2.
 

................................................ . ........ . . ..........
 

Circulating water pump characteristic curves
 

Motor speed-torque-current curves
 

D.3 DRAWINGS. Outline drawings shall be submitted showing the following
 
information: 

- w * . . . . . . .:..:.~:: :::::...... .:... . ...... 

... .. .. .. .. ...... ft.4- . .. ..... 

.... 1:i: ..... .: . .......... .X"N 

....... . .... .. *.... .. .
 

.. ... . .. ....
 

. .... 

tClrculaitini waiter pump cross section 

*Not in Contract 
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All drawings shall be in sufficient 
detail to permit preliminary plant
 

to be made.
arrangement studies 


The following supplementary information
 D.4 SUPPLEMENTARY INFORMATION. 


shall be submitted: 

AthA FpAt/ PFpM Ap'FpT'ph~ppp
* $~tAtk~f'4f A4tP 

Shipping breakdown of all equipment
 

th~kkk 61 AkkNWjt ikAt#e&ANAl*#4b( 

A~AkJM* Akkk
 

A& AWMA~b A4k~hkAAM WAW~A A UNWAU 

List of recommended spare parts needed for 
a three year period
 

The successful
 
of operation and estimated total cost, 

CIF. 


bidder only will be required to submit a complete listing
 

with individual prices.
 

D.5 EQUIPMENT DATA. The information required on the following 
pages is
 

accurate
 
to assist the Engineer in analyzing 

the Proposal and in making an 


estimate of the work required to install 
and erect the equipment and mate

rials.
 

con-

The data listed herein is stated for 

definitive purposes and for the 


venience of the Owner.
 

The data listed herein shall not relieve 
the Contractor of his responsi

bility for meeting the requirements 
of the detailed specifications.
 

Write entries boldly with black ink 
or type entries using carbon
 

Note: 

Do not use ball point pens. The completed pages


black ribbon. 

will be reproduced by blue line printing.
 

*Not in Contract
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Weight, lbs 

Weltktj, lbs 

Stator Rotor Total 

Ptii1p, motor, and base plate 

Pumping internals 

Amount of field assembly work required' 

Minimum clearance required to remove 
rotor, feet 

D.5.5 Circulating Water Pumps 

Manufacturer 

Model or type number 

Rotative speed, rpm 

Power required, blip 

Power required at #omeffbi 

Maximum required power and corre-
sponding flow, bhp and gpm 

Size of discharge connection 

Shaft diameter, in. 

RJJ4,AM |[.LA, 1 Ti 

4 8Y45 "5A 

5 C______ 
&q 4T 

"Ab T 151000 q-ot.ffr1.D _,. a 

4 

[E-_1 

V 

(j5A.wslm 

Shaft coupling, type 

Number of shaft couplings 

Shaft tube 

Size, OD, in. 

Thickness, in. 

L-rtr

(PLN - 6104 )
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Pump column
 

Size, OD, 4in.
 
Thickness, in. 

Corrosion allowance, in. S TA IN) SS 

Length of sections "___________r 

material 

Pump column " _ _ _ ___--_ _ _ _ 

Shaft I " 
Shaft sleeves _______________ 

Impellers C M--eS ?dFV-
Suction bell __________________ 

Bowls __ 

Bowl liners N__ F-. 

Wearing rings &10__ _ __a 

Shaft tube I " 

Thrust load imposed on thrust 
bearing, lbs 

Normal down : . 

Maximum down '___T_---

Up AIIrcTZ 
Weights, lbs 

Pump column 

Shaft L____A___ 

Impellers .L_" _A_ 

Total, each pump without motor .3:5: 

Weight of heaviest piece to be . I 
handled during maintenance •16s.e0 " 

(PLN - 6104 ) 
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Bearings
 

Type 

Number 
 IkA"!W,.-

Length, in. • _ _ _ _ ___0 

Material .
 

Description of bearing lubrication
 

Maximum particle size allowable in
 

lubricating water, in. .- T
L 

Motors
 

Manufacturer 
 : AtLL -
Type V ".A 5 P'4 , 

Horsepower
 

Current at rated voltage, amperes. 
 j Full Load _ _Locket" 

Stator winding connection : =.Q Wye .zI Del.. 

Description of motor insulation 
 . C UB. 

-:
 
Full load speed, rpm., 
 . 

Efficiency, per cent at load 
 13. j.% Full ~{~ 3/4 tL~~_/ 
Power factor, per cent at load : . Full /.434_ j_ __/2 

Full load torque at rated
 
voltage, lb-ft 
 A0 

(PLN - 6104 )
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SkbiLuker'l 
 Name)
 
Torque at 
rated voltage in 

per cent of full load at 80%
LmetMax 


Speed
 

.
 at 60% 
 Locked
Speed 

Rotor
 

Speed-torque-current 
curve of the: 

motor at starting voltage, ft-lbs. at 80%
 

Max 
 Speed
 

* at 60% 
 Locked
* 
 Speed 
 Rotor
 
Speed-torque-current 
curve of the: 

motor at 
rated voltage, ft-lbs at 30,
 

.
 Max Speed
 

* at 60% 
 Lcke d* 
 Speed 
 _ Roor 
Will complete test data and speed
torque-current curves be furnished
 

Motor open circuit time constant
 

(TO), seconds
 

* FullVoltage 
 Starting 
 e
 
Maximum allowable locked-rotor
 
time with motor starting from
 
ambient temperature, seconds
 

Maximum allowable locked-rotor
 
time with motor at maximum temper-.
ature rise specified, 
seconds
 

Cooling time before next 
start
 
after running at rated full load
 
minutes
 

Acceleration time for starting go
conditions specified, seconds 
 .
(includes driven equipment) 

_.
 

Time-current curve during

acceleration, curve number
 
(attach curve)
 

(PLN - 6104 
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• 


Number of successive starts 
 • 


Hot 

Cold
 

Expected sound pressure level,

dB flat response at 5 feet 
 .


* 
* 
* 

* 

* 

* 
* 

* 


Space heater rating, kW * 

Description of lubrication system• 


Minimum clearance required to
 

remove rotC,r, feet 
 • 


Weight, pounds 
 • 


Overall dimensions, including

shaft extension, inches 
 • 


Shaft extension dimensions, inches-


Rotor inertia, lb-ft
 

Type of thrust bearing .it
 

Thrust bearing losses caused by 

external thrust load, kW 

*.
 

E,.
 

* ~UhAV*PrrC L1a. 
I bidder's Nwme) 

Full Voltage Starting Voltage
 

Center Frequency, Hz dBC 

125 
250 
500 

1,000 
2,000 
4,000 
8,000 
Overall 
Overall, dBA 

L am 

&iL r) • 

Height __ Length Width 

_ Stator Rotor Total 

Length Width 

Dia 

Height 

Length 

(PLN - 6104 ) 
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DESCRIPTION TYPE SAFV 'I:s ""i ""
 

ENERAL 
The Singham-WillI3ette Type SAFV Pump is
a vertical, wet pit, semi-open, mixed flow type pumpcapable of handling large capacities at low and medium heeds.
 

STANDARD CONSTRUCTION
 
These pumping units consist of a bowl assembly, column pipe and discharge elbow, shaft and
shaft tube, pit plate and driver stand. The lower flange of the discharge elbow is the pit
plate and 
isused for mounting the entire unit on supports that 
are provided by the purchaser.
Construction of the pump can be arranged 4o that all wetted parts (column, bowl, 
impeller,
impeller housing ana suction bell) 
can be removed. This feature allows servicing of the unit

without disturbing the discharge piping.
 

Impeller...

The Impeller isof the mixed flow design, the 
vanes of which are accurately formed, properly
spaced and finished to a 
smooth surface. The impeller Isdynamically balanced to prevent
vibration. On high head applications, wear rings may be fitted on 
the back shroud to reduce
 
the pump thrust.
 

Impeller Housing...

The impeller housing fits around the outside of the 
impeller vanes and providas 2 m.ws of
renewing the impeller running clearances.
 

Wearing Rings... (as required)

Replaceable rings provide renewable close running clearances between the impeller back shroud
and the diffuser hub, and are supplied to reduce the pump axial 
thrust.
 

Suction Bell...
 
The suction bell isfitted to the 
lower end of the impeller housing* The diameter of tie bell
entrance isselected to provide a 
smooth and undistorted flow to the impeller inlet.
 

Diffuser Bowl...
 
The lower flange of the diffuse. bowl bolts to the impeller housing and the upper flange of the
lowor column pipe. Itisdesigned so that the diffuser bowl, 
impeller housing, suction bell,
and rotating parts are removable as a completa assembly. Smooth curved diffuser vanes above the
impeller straighten the flow from the impeller. The hub at the top of 
the diffuser ismachined
to receive the lower bearing housing.
 

Column Pipe...

The column pipe is flanged and bolted to the diffuser elbow or 
discharge deflector. Where the
overall length of the pump required an intermediate bearing or bearings, the column Pipe is
made ina 
number of sections to provide sufficient bearing spiders (which are an integral part
of the fabricated column pipe) 
to support the intermediate guide bearings.
 

Discharge Elbow...
 
Pullout Construction.
 
The column pipe isbolted to 
the discharge deflector. The top flange of the cclumn pip3
supports the weight of 
the pullout sectiun and mates with the discharge elbow to provie b
seal between the discharge and sump..

Non Pullout Construction.
 
The column pipe isbolted directly to the pit plate if the discharge elbow, the pit plate being
designed to support the weight of 
the pump unit.
 
Both Types of Construction.
 
The discharge nozzle can be positioned above or below the main operating floor to suit the

customer's piping configuration.

The discharge connection can bo provided with either flanged or 
plain end. The plain end can
be arranged to match the customer's piping for 
either a sleeve type coupling or weld end.
 
NOTE. On the below base discharge configuration a
support column may he prcvidvd htwern fi"
pit plate and. the top of 
the Discharge elbow depending on 
the ptimp size anda| setting of the

discharge nozzle beiow the main floor.
 

Fa'ores PORTLAN, 11MROON 5HREYEPORY, LOUMSAN' I VAPICtUVE11. A". cANADA. 



S 1111181"'1" I DESCRIPTION&*get 4
11.11,~ 
 TYPE SAFY
 

IIeterThestand...motor stand is designed to support and properly locate theIsbolted to support column or 	 driver. The lower cover plate
discharge elbow and seals against discharge pressure. Access
openings are provided to service the stuffing box and adjustable driver coupling.
 

The 	pump, intermediate tnd upper shafts are of ample size to transmit the maximum required
power and to operate well below the first critical speed. The pump shaft isaccurately
machined, and the impeller ispositioned on the shaft with a
a groove inthe shaft and a 	 split thrust ring fitted betweenrecessed retainer bolted to
intermediate shafts are 	
the front of the impeller. Where
furnished, sleeve type couplings are provided.
Shaft Tube...
 

The 	shaft tube protects the shaft from the pumpage and provides a passage for clean water to
lubricate the bearings. The shaft

by a 	 tube ismade up inseveral sections and isheld inplace by
slip fit between the diffuser bearing housing, the shoulder on the column spider suppor
supports and the lower end shoulder of the stuffing box.
 

Shaft Sleeves...(as required)
Hardened shaft sleeves can be provided to protect the shaft where itbasses through the
bearings and stuffing box.
 

Bearings...
The 	pump and intermediate bearings on 
the standard pump are 
the 	cutless rubber type. Other
suitable bearing materials are available-on request. On
supported with a 	 the pump shaft the impeller is
lower bearing located inthe center hub of the suction bell and upper
bearing inthe diffuser bowl hub. The intermediate shafts are supported by similar bearings
positioned by the bearing suopurt spiders at 
the top flange of each column pipe.
 
Stuffing Box...


The upper shaft is sealed as 
itpasses through the 
top 	plate by a stuffing box designed to
reduce the friction and prevent excessive wear and leakabe. The packing is held in place
by a gland and equipped with a lantern ring. The gland 
is split to simplify packing
replacement.
 

Coupling...
 
Pump/Driver Coupling.
A rigid, flanged adjustable coupling connects

coupling is driven by 

the pump and drive. The driver half of
a 	 the
key 	and is held inposition by 
a thrust
The pump shaft is keyed to 	 ring/groove arrangement.
the 	pump half coupi ng
a threaded nut 	 is is vertically adjustable by means ofbetween the coupling halves. Combined pump thrust and weight of 
all 	rotating
parts is carried on the 
Totor thrust bearing.

Pump drnd ntemndiate Shaft Couplings.
The 	pump and inteimediate shaft couplings are of 
the 	sleeve type keyed to
necessary torr;ue arid 	 transmit the
are 	positioned axially with 
a split grooved ring fitted
ends and designeu to 	 to both shaft
transmit the combined pump thrust and weight of pump rotating parts.
 

Lub 	icntion
All bearings in the pump including the lower bearing are
lubricant is injected at 	
lubricated by one connection. The
the stuffing box, passes through the 
intermesiate bearings, enters
the 	rifled drilled pump shaft at 
the 	diffuser bowl 
and 	passes through to flush and
the 	lower bearing. No external lubricate
pining connections are required. Clean water should be provided
from aia oitide source, non-corrosive and free from suspended solids.
 

Drivers...(normslly surhplicd by customer)
Drivers mutt 
have ample thrust capacity to carry the combined pump thrust and weight of all
rotiling parts.
 

-_' ' ,' , FactorieS PORTLAND. OREGON SRAIVEPORT,
S LOUISIANA * VANCOUVER, CC. CANADA. 



TECHNICAL DATA TYPE SAFV I"'"rd': "-°'
 
STANDARD MATERIAL CLASSES 	 Januarv 1,I194 B1 

Part 
 Class B 	 Class AF 
 Class F
 

Column Pipe 

Discharge Deflector 

Support Coluin 

Discharge Elbow 

Shaft Tube 

Impeller 


IIelHo us inI 
r 

Pum_p Sh t 

Intermediate Shaft 

Upper Shaft
Bearings_ 


Shaft Couplin (,interriediate) 


Adjustable Coupling (driver) 

Gland 

Lantern Rin2 

Internal 
Bolting Fastener-

Fasteners (vetted) 


External Bolting

Fasteners (non-wetted) 


Driver__Stand 

Diffuser Bowl 

Suction Bell 


(Fresh Water) 

Steel 

Steel 

Steel 

Steel 

Steel 

Bronze 

Steel - -

I 	Chrome Steel 
Steel 
SteelRubber (T) 


Steel 


Steel 

Bronze 

Bronze 0 


Steel 


Steel 

Steel 

Steel 

Steel 


B.ar. n.H. ing [Steel ...
 
Wear Rings-Irpeller 
 IBronze 

Wear Rinps-Diffuser Bronze 


D Other materials can 

(Brackish or Sea Water) 

Low Ni-Cast Iron (2) 

Low Ni-Cast Iron (2) 

Low Ni-Ca:t Iron 
Low Ni-Cast Iron 
lB 
CFBM 

- Stairilass Steel 
316 Stainless Steel 

i.316 Stainless Steel 

316 Stainless Steel
Rubher (0" 


18-8 


Steel 

Bronze 

Bronze (D 


18-8 


Steel ) 

Steel 

Low Ni-Cast Iron () 

Los,, N i-Cast Iron G) 

316L Stainless Steel 


(Brackish or Sea Water)
 
316L Stainless Steel
 
316L Stainless Steel
 
T--i3-L Stainless Steel
 
3161 Stainless Steel
 
7F-

CFB 

316L Stainless Steel
 
316 Stainless Steel
 
316 Stainless Steal
 
316 Stainless Steel
Rubber ('f,
 

18-8
 

Steel 
Bronze 
Bronze 4 

18-8
 

Steel )
 
Steel
 
316L Stainless Steel
 
316L Stainless Steel --


LStainle.s Steel
 
(Low 0i-Cast Iron (D 17-4 
Low Ni-Cast Iron 7) 18-8 

be supplied, consult Portland.
 
(D Ni Resist can be substituted at additional cost.
 
0 Cadmirau Plated.
 

NNylon may be substituted.
 

Cuper;cdco pap datd Jurb '.5.1973. 
,' ,A. .'?" . '/*'.' eActorice: POIRTLAND. AREGON * SHREVEPORT, LOUISIAN11 VANCOUVER, D.C. CAN-A . 



---.. ,-ill BINGHAM TYPE SAFVwag" sweeoi lemovsse e 
' ~, ""Pl".to $111 :1 10~i 

ABOV BASE DISCHARGE NON PULLOUT CONSTRUCTIN, I ousury C16.14 

DI CH2 
162 

134 

133 

_ _ 

,,, 
't.,x ,.*..j 

J ,!,.' ? .. . .. 12 0 

", ,'--- 154 

193 

123-B 

105 

SPIDER EARING 
ARRANnEMENT 
FOR CASt COLUMNCONSTRUCTION. -+ i" __ 

156 

146 

- 114-B 

171 

J 

- 123-A 

144-A 

) "113 

114-A 

.Ir .I. ,D 

i10 
c1'+s: TA EC N S P VE NI 

0 

Part Description
 

1101 Suction Bell
 
105 Bearing
 
113 Impeller
 
114-A Impeller Housing
 
114-B Diffuser Bowl
 
120 Pit Plate
 
123-A Pump Shaft
 
123-B Intermediate Shaft
 
123-C Upper Shaft
 

133 Discharge Elbow
 
134 Stuffing Box Assembly

144-A Fastener (Wetted)
 
144-8 Fastener (Non-Wetted)

146 Shaft Coupling
 

23C 154 Bearing Housiig
 

15 |Column Pipe

162 Adjustable Coupling
171 | Sleeve 

186 Thrust king 
1.93 Shaft Tube
 

.oI w...m .ou. ,.,.. 
CII N ;C U E . B -, C , 0 . 



_________ 

"" '""i BINGHAM TYPE SAFV 
.UUBVC?l '"."" 

call 

I' BELOW BAS DISCHAR NON PULLOUT CNSTRUTI"" 
"o"" 

122 

120 

134 

156-8 

144B 

154 
. DISCHARGE 

"__--__162 

~123-B 

,a2C 

133 

193 

156 

'105 

146 

123-A 

I113 

__ 

i 

Its 
-a Factories: 

----101 

orDrawlnE 
PORTLAND, OV3ON , SHEVEPORT. 

-

PART 
NO. 
101

105 

113 

114-A 

114-B 

120 

122 

123-A 

123-B 

123-C 

133 

134 

144-A 

144-B 


146 

154 

156-A 

156-8 


171 

186 


193 


DESCRIPTION
 

Suction Bell
Bearing
 
Impeller
 
Impeller Housing
 
Diffuser Bowl
 
Pit Plate
 
Motor Stand
 
Pump Shaft
 
Intermediate Shaft
 
Upper Shaft
 
Discharge Elbow
 
Stuffing Box Assembly

Fastener (Wetted)
 
Fastener (Non-Wetted)
 
Shaft Coupling
 
Bearing Housing
 
Column Pipe
 
Support Column
 
Adjustable Coupling

Sleeve
 
Thrust Ring
 

Shaft Tube
 

LOUISIANA 
No. WP-455
 

e VANCOUVER, B.C., CANADA. 



Sillso1fiNT =lo 
 to
'-- -" OUTLINE DIMENSIONS TYPE SAFV ISae12 , 
PRELIMINARY OUTLINE 
- NON-PULLOUT CONSTRUCTION. Ise,'", 11, 374 

Square Mounting Plate
 

CC 

rF 

t--F -

- - ~ c.~A 
"4 

,,,\\it\
\\\\\lttr
..icI \,a\,,P,\t
BELOW BASE DISCHARGE 
 ABOVE BASE DISCHARGE
 

CONDOITIONS 
 DIMENS IOHS _ _ _ _ _ _ _ _Capacity, __ _ _ __ _ _ __ 1.GPt,7_ _"- _" _,'G
H edF' 
_ _ _ _ _ 

IB' _____'________ 

Customer 
 I ii' _ _ _ _L__ _ ' Service 
________ ... Disc lajoBIla. 

__ _ _.__ _ _.' ' . #P. r~iir : PO iifL..7P;.:,, O, GO+.* $REV EPCR T. LOuI3 .,A *.,VA LUg +;* I.t.CAMeOA.
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OUTUNE DIMENSIONS TYPE SAFVI PRELIMINARY OUTLINE - -. 
-
PULLOUT CONSTRUCTION 
 JUT"p" 

D Sqa'are mounting Plate
 

-T 
C
 

j, 


f %.V~
1/"-,
 

EA
 

.
 "" 
 ,/ Square
 

"" 
 " • -...4- _-__ _ou_,t I D- h,_Plate 

D! T. E
 

Ci 
 mum Water 
Le l 

I m,
M
 

BELis BASE DICAG
 

IE
 

Sei j.________

Bottom Suction pit 
 ___ _F 

uc io 
Pit,\"
 
BELOW BASE DISCHARGE 


.
\" \\ v,\,,
 
Capac it
CONDITIONS 
 DI ONS ABOVE BASE DISCHARGE.
USGM 
 A' O
EN 
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 'G--
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YEAR SERIAL NUMBER CUSTOMER & INSTALLATION 
SIZE & TYPE"--"- ATY. 

19511958 

1953 

1953 

1956 

1957 

1957 

1955 

- 66-5127/8 

E 47b2 

G066-648 
WG 72-18871 

WG 60-18556 

WG 72-29582 

WO 60-24720 

11 72-21244 

PHILAELPHIA ELECTRIC COMPANY 
U.S. A3.2Y 

(PLANT #2)CITYOF OAKLANDO4 

R1955CONSOLIDATED EDISO COMPANY 

(ASTIRIA #3) 

VIRGINIA ELECTRIC COMPANY 

CONSOLIDATED EDISON COMPANY 

VIRGINIA ELECTRIC COMPANY 

CONSOLIDATED EDISON COMPANY 

(AUTAUR KILL) 

2 

2 

2 

2 

2 

57 X 66 SAFV 

54 X 66 SAFY 

72 X 72 SAFV 

54 X 60 SAFV 

72 X 72 SAFV 

54 X 60 SAFV 

72 X 72 SAFV 

(GPM) 
82.800 

112.250 

122.000 

55,000 

107.000 

55.000 

122.000 

(FT) 
25 

30 

36 

17.4 

16 

17.5 

16 

17.4 
7T 

HP. 

700 

1,175 

700 

350 

600 

PUNPAGE 

WATER 
WATER 

EATER 

WATER 

WATE 

WATER 

WATER 

.102 

1958 9 66-32126 
1560 W13 72-38105 

1o961 WG 66-44527 

1061 W 72-42007 

FLORIDA POWER1 & LIGHT COMPANY 
CON'SOLIDATED EDISCi COMPANY 

(ASTORIA #5) 

FLAIDA POER CCRPORATION,, ']5k' UNI #3 

COUNIT #3)O M 

2 
2 

20 

57 X 66 
72 X 72 

54 X 66 

SAFV 
SAFV 

SAFV 

80,000 
107.000 

85.0001 

23 
17.5 

9. 

700 
600 

WATER 

1961 WG 72-39341 

(RI 2N O',,ED EDISON COMPANY 

LONSOLIDATED Enisel; COMPANY 

(RAVENSWOOD flI 
. RAVN3''O0 :') 

2 

2 

72 X 72 

72 X 72' 

SAFV 

SAFV 

07.000 

107.000 

~ 

17.5 

17.51 .5600 

600 WATER 

WATER 

R 

1C1964 

1965 

165 

853-50188 

550-50235 

909-45261 

ROUS,.,.LICHTING & POWER COMPANY 
(eACLIFF STATION UN;TS #1 & 2) 
DUKE OER COiPA;NY 
(PLANT .1AR.;HALL UNITS #3 L 4) 

IUNE POWER COMPANY 
(MARSHAL UNITS #1 & 2) 

6 

2 

54 X 66 

57 X 66 

54 X 60 

SAFY 

SAFV 

SAFV 

81.330 

111.000 

90.000 

32.5 

40 

39.6 
6 

1.500 

WATER 

WATER 

ZE 

€ 

! 

L.. 
550-0244 CC..CLIDATn E.DC,%COMPANY 

R(ARTHUR-- #.ZLL STATION) 
CO X 72 SAFV .105.000 19.76 700 WATER * " 



YEAR 

R 

SERIAL NUMBER CUSTOMER & INSTALLATION 

-E 

TYP SE & T. 

- _ .__ ._ 

CAPACITY
C P C T 
(GPM) 

. _.___ 

HEAD
AD 

(FT) 

_ __ _ 

PUEPAIE 

1956 

196 

1965 

1966 

550-50254 

50523 

550-50252 

550-50276 

CITY OF AUSTIN 

(DECKER CREEK POWER STATION)GOGAPWRCMAY2 

(PLANT HARLLEE BRANCH UNIT 14) 
DAIRYLAND POWER C03PERATIVE 

FLORIDA POWER CORPORATION 

(CRYSTAL RIVER PLANT #2) 

2-

2 

4 

60X7aA 

0 K 7 SA V 
60 X 72 SAFV 

54 X 66 SAFV 

54 X 66 SAFV 

1.0 
1 5 0023 

120.450 

90.000 

82.000 

24 

46 

19 

900 

SO0 

1.500 

500 

WATER 

WATER 

WATER 

WATER 

-

: : 

I 

1967 

1967 

550-50310 

550-50296 

H. B. ZACHRY COMPANY SAN ANTONIO. TEXAS 
(VICTOR BRAUNIG POWER PLANT UNIT #3) 
DUKE POWER COMPANY 
(OCONEE UNITS #1 & 2) 

3 

8 

54 X 60 

50 X 96 

SAFV 

r6FV 

78.000 

177.000 

26 

28.7 

B00 

1.750 

WATER 

WATER 

1967 550-50337 VIRGINIA ELECTRIC & POWER 80 X 96 SAFY 210.000 28 2.000 

_ATE 

_ 

1967 

1968 

550-50319 

550-50376 

(UNITS #1 &2) 
TAMPA ELECTRIC COMPANY 

(BIG BEND STATION UNITS #1 & 2) 

TEXAS POWER & LIGHT COMPANY(TRADING HOUSE CREEK #2) 

4"30 

2 

X 72 

57 X 72 

SAFV 

SAFV 

120.000 

114.250 

25 

35 

90 

1.250 

SALT WATE 

WATERAT 

1968 

1968 

550-50357 

550-50335 

INDUSTRIAL GENERATING COMPANY
(BIG BROWN STATION UNIT #1 & 2) 

GEORGIA POWER COMPANY 
(PLANT HAMMOND 

UNIT #4) 

6 

*2 

57 X 72 

54 X 66 

SAFV 

SAFV 

113.300 

90.500 

38 

28.6 

1.250 

800 

WATER 

WATER 

1968 550-50394 SOUTH CAROLINA ELECTRIC & GAS COMPANY 

(UNIT #2) 
2 51 X 60 SAFV 85.000 55 1.500 WATER A 

1968 

1958 

1968 

.. 

550-50361 

550-50384 

550-50360 

_. _ 

SOUTH CAROLINA ELECTRIC & GAS COMPANY 

(UNIT #1) 
PHILADELPHIA ELECTRIC COMPAY 

(PEACH BOTTOM ATOMIC POWER STATION UNITS #2& 
LOUISIANA POWER & LIGHT COMPANY I 
(NINEMILE POINT STEAM ELECTRIC STATION) 

2 

3) 

3 

51 X 60 SAFY 

90X 102 SAFV 

60 X 78 SAFV 

85.000 

250,000 

141.500 

55 

25 

44 

1.500 

2.000 

2.000 

WATER 

WATER 

WATER 



YEAR SERIAL NUMBER CUSTOMER & INSTALLATION OTY. SIZE & TYPE CAPACITY HEAD HP. 

1363 

1968 

550-50321 

550-50386 

DUKE POWER COMPANY 

(OCONEE UN;T #3) 

OHIO EDISON COMPANY 
(W. H. SAI.:MIS PLANT UNIT #7) 

4 

2 

I(GPM) 
80 X 96 SAFV 

72 X 96 SAFV 

177.OO 

193.500 

(FT) 

28.7 

38.5 

HP 

1.750 

2.500 

UPg 

WATER 

WATER 

31. 

1968 550-50374 PUERTO RICO WATER RESOURCES AUTHORITY 

(AGUIRRE STATIN UNITS #1 & 2) 

3 60 X 72 SAFV 113.100 28.5 1.000 WATER 

1958 

1368 

550-50374 

550-5C370 

PUERTO RICO WATER RESOURCES AUTHORITY 

(SOUTH COAST STATION UNITS #5 & 6) 

ALASAYA POWER COMPANY 

5 

2 

60 X 72 

60 X 78 

SAFV 

SAFV 

105.598 

133.500 

28.5 

29 

1.000 

1.250 

WlTER 

WATER 

3 
C2 

-

1959 

1969 

550-50400 

550-50409 

(BARRY STEAM PLANT) 

ALABAMA POWER COMPANY 

(GORGAS STEAM PLANT) 

ARKANSAS POWER & LIGHT COMPANY 

(ARKANSAS NUCLEAR ONE) 

2 

4 

60 X 79 

80 X 96 

SAFV 

SAFV 

146.000 

191.000 

29 

20 

1,500 

1.250 

WATER 

WATER 

1959 550-50433 PHILADELPHIA ELECTRIC COMPANY 
(PEACH BOTTOM ATOMIC POWER STATION 

3 
UNITS #2 &3) 

80 X 95 SAFV 292.000 52 5.000 WATER 

CR 

1970 550-50451 LOUISIANA POWER & LIGHT COMPANY 3 60 X 78 SAFV 141.500 47.8 2.250 WATER 

I (NINE.;ILE POINT STEAM ELECTRIC STATION) 

1970 

11971 

1072 

1372 

550-50477 

550-50445 

550-50483 

220088/95 

220141/42 

SOUTH CAROLINA ELECTRIC & GAS COMPANY 
C (ARTHUR WILLIAMS STATICN UNIT #I) 

ORANGE & ROCKLAND UTILITIES 
(BOWLINE POINT PLANT UNIT #1) 

URANGE & ROCKLAND UTILITIES 

J (OfLINE POINT PLANT UIIIT #2) 

DUKE POWER COPPANY 

(BELEW3 CREEK UNITS #1 & 2) 

TA;'PA E*ECTRIC COM.PAAY(21S BEND STATION UNIT #3) 

' 

3 

3 

3 

8 

2 

60 X 72 

70 X 78 

70 X 78 

66 X 78 

60 X 72 

SAFY 

SAFV 

SAFY 

SAFV 

SAFV 

123.500 

128.000 

128.000 

131,250 

120.500 

38 

35 

35 

36.3 

36 

1.500 

1.500 

1.500 

1.500 

WATER 

WATER 

WATER 

WATER 

SALT WATER 

__ 

* 

= 

-

= 

- - _ _ _ _ _ _ I _. __ _ _ _ _ _ _ . . .. 



BLACVEATCH KSC 

SIN)WILL A PTL 
JTJNF. 1O' 1974 
ATTN LLOYD SVOBODA 

SEMARANG POWER PLANT 

FINAL FIRM PRICE FOR CIRCULATION WATER PUMPS CONTRACT 6104-M-12A 

WITH O ESCALATION IS $649,750- SHIPMENT CAN BE MADE IN 21 MONTHS. 
3 PM TODAY AND
FOB SHIP. JACK BATTLE WILL BE IN KANSAS CITY BY 


WILL BE AVAILABLE FOR A MEETING.
 

DICK PITMAN FOR JACK BATTLE
 

BINGWILL A PTL
 

BLACVEATCH KSC
 

T 



DPNJAC CORPORATION 
I'l )III IIrh Inier/I ' 

.'.'ll%!/llhl I III IVIII KA111 NW, 641M'A 4 C l.1-~A !11; .16? 9ot.111; 

.ni ii 17, 10)74 

File: BKC-703, PE-9630-A 

Black & V'atch Ilnternational 
Box 8405 
Kansas City, Missouri 64114 

Attention: Lloyd J. Svoboda 

Referenci: Bingham Willamette Company Proposal for 
Circulating Water Pumps
Semarang Steam Power Plant Units 1 & 2 
Black & Veatch Specification 6104-M- 12A 

Gentlemen: 

This will confirm our telex of June 12, 1974 and our final firm priceof the circulating water pumps. Our total bid on this contract willbe $649, 750.C00. This price is not subject to escalation. 

We prolx)s' to ship this equipment in twenty one (21) months fromdate of order and the liquidated damages would not take effect until
that date and then only if the delay of this equipment jeopardizes the
start up operation of your plant. The Bingham -Willamettc engineeringload is so heavy at this time that we will be unable to furnish you with

drawings for approximately six months.
 

We are attaching a list of our excc'ptions and clarifications on this contract. 

hLk' price'for11L'I11 C. 2..2 wl [it, $30. OU0 .00 
'lh , pr , *'()r IIii1 ('. 2.3. I ill b - $:II().00'l'h IW{,i )I' ' r IILIll C . 2. 3. WII1I IIt, $001.( (0 
I'ht prlct, hi, li1 il C , 2.. . w ill bI, 21. 751i) iil l sl

'lle pricC I l ih ( . 2.3.-l \%ill he $2.130.00 and 

s
 

tniiediatl ly followilg
should hI tCamolun,1tthe Or I(0, 000 rupiahs. 

Our terms of payment are as follows, based on receipt of an order in June,1974. All percentages are based on the total contract price: 15( September1974, 15A, December 1974', 15,, March 1975, 15% June 1975, 30 ,; on shipmentor when equipment is ready for shipment, 10%Ott exceed 24months from 
date of shipment. 

cc: Ilingliam -PortlI an (Pi tm an)
]yiuluac - Tulsa IE.Y AVAILABLE COPY 



I~XE1UUNsAND)CR'I2'iN 
Sl\1W.NuS'RxYjPcWP PLANT UNITS I 4S&2 

BlLACI( & VEBATCH 
SPECI I ICAi'ION (110-1 NiM-12 A 

1. Ciai 
10 l IC 

x't 

.1SL! 

ill in tZatL-il- 1*a HW I*tCio ilrnit ilhg WatU"r pum)S 
FIL- idhilIit V'd ld F(-IlICL 111(2 LO()-; 110 1 11 CLIS0dtIllki 

haVU hColn aL-iu 

2. 	 Pa rag rapi CC.? 15 Suspcnisioui of VWork 

IBiigluml 	 \ViI Incu( Coii pa llv 'vil Igrcu'L to a thirty clay waitinjg IrAiod 1'or1 pro
j)t)M;L~c colil raIlt cha llgiS !ros'i (k( tIhi Lakus I),1aCC in tile firnt forty five (Id\S of 

:3. 	 1l'ci'IllS dlri CI F from11 Poll Ii tu, 01rCtoni. R:itus a iw. not firm ill alfly wayV dil 
V1- 01i' 1n1 St ill)Jt jolt.an 

4. 	 Tlii m10oor W~It~clrIxill slnidi rd cimliercialI tusi pun FN.conuct 
St~lln(I~lt(I at (10 LVCIU. AlIl 011101r tuSIS W\IIlouIVt~ tt S Jli u'XIIra Ml 11W 0co 

cc: Binghlamn Porland 

13EST AVAILABLE COPY 
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DLAC'.ATCH KSC 

DYNMAC PRVE
 
6-1;S-74
 
ATTEN LLOYD SVJOBODA
 
REF SEMARANG STEAM POWER PLANT

WE WILL OFFER A PRICE OF S635,-00.00 FIRM FOR THE 
CIRCULATING WATER PUMPS

TIllS PRICE IS NOT SUBJECT TO ESCALATION HOWEVER THE MAXIMUM LIQUIDATE)
DAMAGES WILL BE 5 PERCENT 
AS YOU KNOW I AM THREE MINUTES FROM YOUR OFFICE
I AM MOST EAGERTO DROP 
BY AND PICK UP THIS ORDER
 
THSNK YOU
 
JACK BATTLE
 

BLACVEATCH KSC
 

DYNMAC PRVE
 

http:S635,-00.00


CONTRACT AGREEMENT
 

THIS CONTRACT AGREEMENT, made and entered into this ._
1974, by and between the PERUSAHAA of _UMUM LISTRIK NEGARA, Party of 
the First

Part and hereinafter called "Owner", and Bingham Willamette, Division of Guy
 
F. Atkinson Company, a Nevada Corporation with its principal office in San
Francisco, California, Party of the Second Part and hereinafter called

"Contractor". 

WITNESSETH:
 

THAT WHEREAS, the Owner has caused to be prepared specifications, plans and
other contract documents for the work as 
herein specified; and
 
WHEREAS, the said Contractor has submitted to the Owner a tender in accordance
with the 
terms of the Contract Agreement; and
 
WHEREAS, the Owner has determined and declared the aforesaid Contractor has

submitted the lowest evaluated proposal for the said work and has duly awarded

to 
the said Contractor a contract therefor, for the sum or sums named in the

Contractor's Proposal, a copy thereof being attached to and made a part of
this Contract Agreement;
 

NOW, THEREFORE, in consideration of the compensation to be paid to 
the
Contractor and of the mutual agreements herein contained, the parties
these presents have agreed and hereby agree, the Owner for itself and its
 
to
 

successors, and the Contractor for itself, himself, or themsebves, or
its, his 
or their successors and assigns, 
or its, his or 
their executors
and administrators, 
as follows:
 

ARTICLE I. 
That the Contractor shall furnish fas U.S.A. port of shipment;
furnish ocean freight (including port charges for handling, loading and
unloading) ocean cargo insurance and surcharges and deliver to 
the Port of
Semarang, Indonesia, circulating water pumps and motor drives (for Units
1 and 2) and spare parts as 
specified in accordance with the provisions of

which are attached and made a part hereof, and shall execute and complete
all work included in and covered by the Owner's official award of this
Contract Agreement to 
the said Contractor.
 

ARTICLE I. 
That the Owner shall pay to the Contractor for furnishing
equipment and materials and spare parts designated in the foregoing
Article I as embraced in 
this Contract Agreement, and
accept as full compensation therefor, the 
the Contractor will
 

sum (subject to adjustments as

provided by the contract) of SIX HUNDRED THIRTY-FIVE THOUSAND DOLLARS
($635,000.00) 
as 
the Base Contract Price including specified spare parts
and SIX THOUSAND DOLLARE ($6,000.00) for additional spare parts; payment
to be made in United States currency in the manner provided in the contract
documents attached hereto.
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That the Owner shall pay to the Contractor for administrative expenses the
sum of TWO HUNDRED EIGHTY-NINE THOUSAND THREE HUNDRED EIGHTY-FOUR RUPIAHS
(Rp 289,384 IND). Administrative expenses shall be paid by the Owner to
the Contractor from the budget of Proyek Survey Dan Perencanaan Umum
Kelistrikan (S.P.U.K.), Jakarta, immediately upon signing of the Contract.
 
ARTICLE III. 
 That the Owner shall pay to 
the Contractor for furnishing the
actual cost of ocean freight (including port charges for handling, loadiag,
and unloading), 
ocean cargo 
insurance and surcharges on equipment and
materials and spare parts designated in the foregoing Article I from the
U.S.A. port of shipment to the Port of Semarang, Indonesia, and the
Contractor will accept as full compensation therefor the estimated 
sum of
THIRTY THOUSAND DOLLARS ($30,000.00); subject to final adjustment
cost at 
 to actual
the conclusion of the shipment of all required materials and
equipment and spare parts; payment 
to be made in United States currency
in the manner provided in the contract documents attached hereto.
 

ARTICLE IV. 
 That the Contractor shall furnish technical field services upon
request by the Owner and that the Owner shall pay to 
the Contractor for
furnishing such services, and the Contractor will accept as 
full compensation
therefor, payment in accordance with the following schedule:
 

Daily rate for each technical
 
field representative based upon

six 8-hour days per week
 

THREE HUNDRED TEN DOLLARS 
 ($310.00)
 

Living costs and other expenses
 
in Indonesia for each
 
technical field representative
 
at actual cost but not 
to exceed
 
the following per diem:
 

TWENTY THOUSAND SEVEN HUNDRED FIFTY RUPIAHS 
 (Rp 20,750 IND)
 

Round trip economy transportation including

living expenses, and expenses incidental
 
to travel, 
to and from Semarang, Indonesia,
 
at actual cost.
 

The total cost for the service representative

is estimated 
co be TWENTY-TWO THOUSAND DOLLARS 
 ($22,000.00 USA)
and ONE MILLION FIVE HUNDRED THOUSAND RUPIAHS 
 (Rp 1,500,000 IND)
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ARTICLE V. That time of delivery Is of the essence or Lhis Contract
 
Agreement, and that the Contractor shill proceed wiLh the specilfied work
 
and shall conform to the schedule specified in Section LA of the
 
specifications.
 

ARTICLE VI. That in the event the Contractor shall fail to deliver the.
 
specified equipment and materials within the time period stipulated in
 
the foregoing Article V, the Contractor shall be liable to the Owner for
 
the amount of THREE HUNDRED SIXTY DOLLARS ($360.00), as liquidated damages

and not as a penalty, for each calendar day of delay in delivery of the
 
equipment and materials which causes a delay in achieving commercial
 
operation or causes the construction contractor to mQbilize in addition
 
to his normal construction to achieve commercial operation for all units
 
in accordance with the provision of Article GC.34 of the General Conditions;
 
that said liquidated damages shall not exceed five per cent of the Base
 
Contract Price as stipulated in the foregoing Article II.
 

IN WITNESS WHEREOF, the parties hereto have executed this Contract Agree
ment as of the day and year first above written.
 

OWNER
 

PERUSAHAAN UMUM LISTRIK NEGARA
 
S(Seal)
 

Attest: . . .By:_ __ _ _ 

CONTRACTOR
 

BINGHAM WILLAMETTE COMPANY 
a Division of Guy F. Atkinson Company
 

Asssan SecW. E. Thar, Executive V ce President
S aandGeneral 
anager
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BASIS OF CONTRACT AWARD
 

The Contract Award is based on the Specifications and Documents for Surface
Condensers and Auxiliary Equipment Item C.2 Circulating Water Pumps Issued
30 November 1973; Addendum I dated 14 January 1974; Bingham Willamette
Company Proposal PE-9630 dated 8 May 1974; Bingham Willamette Company
Supplemental Proposal letter dated 17 June 1974; and Bingham Willamette
Telexes dated 12 June 1974 and 18 June 1974.
 
The total contract price shall be established as 
follows:
 

C.2 	Circulating Water Pumps Equipment and Materials 
(Refer to Bingham
Willamette Company Proposal PE-9630)
Circulating Water Pumps and Motors
 
(including specific spare parts)
 
Base Contract Price 


$635,000
 

Additional Spare Parts 

6 000
 

Subtotal 
 $641,000
 
Ocean freight, handling and insurance
(Subject to adjustment) 


30,000
 
Service Representative 


22,000 
 Rp 1,500,000 IND
 
Contractor Administrative 
exponses 


Rp 289,384 IND
 
TOTAL CONTRACT PRICE 


$693,000 
 Rp 1,789,384 IND
 

(PLN 6104
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PERFORMANCE BOND meOff,I nsiormim,,,,, e. o,rsa I,,, &Ulf°,.,.,, 
4 I June 24, 1974O'I.P'4 I' a hnt,1,,all 
. Aond .iJJret,) (Intraclor) 

TYPEOf CGANIAION ("XV eg)Bingham - Willamette Company, A
Division of Guy F. Atkinson Company, 
 [ [ aNR.H,
a Nevada Corporation, 2800 N. W. 
 COVIuAFront Ave., Portland, Oregon U. S. A. 
[3 VEN,
 

STATEOf INCOR ORATIN 
SUlItryfIs) (Nidmoj) ,affd .,f .rn()PNAL Nevada 
Fidelity and Deposit Co. of Maryland SUM Of ON 

MONS)3005 First National 1HOUSANDISI HUNORID[)S CENTiSiBank TowerPortland, Oregon 97201 U207900 00U. S. A. C0o 
 D C ,oTRACTNO.b-24-74 
 lo- A 
- 12A
 

KNOW ALL MEN BY THESE PRESENTS, That we,l'cru:alhaan Umum the Principal and Surety(ies)Listrik Negara (hereinafter hereto, are firmly boundbind ourselves, called PLN) toheirs, executors, administrators, and successors,Sureties are corporations 
our 

acting 
in the 

jointly 
above 

and 
penal 

severally: 
sum for 

Proided, 
the payment 

That. 
of which we 

as co-sureties, we, where thewell as "severally" the Sureties, bind ourselvesonly for the purpose of allowing a joint action 
in such sum "jointly and severally" asother purposes or actions against any or

is 
each Surety binds itself, jointly and all of us, and for allset forth opposite the name severally with the Principal, for the paymentof such Surety, but if no of such sum only aslimit of litbiliry is indicated,full amount of the penal 

the limit of liability shall be thesum. 
THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the Principal entered into the contract identifiedabove; 

NOW, THiREFORE, if the Principal shall: 
(a) Performthe original term and fulfill all the undertakings, covenants, terms,
notice to the Surety(ies), 

of said contract and any extensions thereof that conditions,may be Andgrantedagreements
by of said contract during
and during the life of any guaranty required 

PLN, with or withoutfulfill all the undertakings, covenants, terms, conditions, and agreements 
under the contract, and shall also perform andof said contract that may hereafter be made, of any and all duly authorized modificationsnotice of which modifications to the Surery(ies) being hereby waived, and(b) Pay to

which the Government of Indonesia the full amount of the taxes imposed by the Government of Indonesia 
lre collected, deducted, or withheldcontract with respect to 

from wages paid by the Principal inwhicl this bond is furnished; carrying out the constructionthen tle above obligation shall be void and of no effect.
 
IN WITNESS WHEREOF, the Principal and Surety(ies) have executed this performance bond and haveseAls on the date set affixed thvirforth above. 

JR NCIPAL 

T.Iopd) 

I '0 
MOM@(%) 

. v r ,, " 

Divi-ion 2-resid n 
2. 

A 
i tY A. Allen 
sistant Secretary. 

..w Corporato 
seaSeal 

INDIVIDUAL SURETY(IES 
) 2. 

Noam.(,l t.-----l* 

(Srai) 

y a e CORPORATE SUREtYIES)ary an STATEC I . LIASILTY"F rst Nat'i LWIT 
S . ou Bank Tower orta//.OAe. d O 

." 
 • " "W" 
Corporant
 

'.tchar W. Recob:(Tp goAtftorne-in-fact
 

25*lo.s Ps- IO
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"Principal" on the face of this form. Thesigned bond shall heby on authlorized person. Where such person is%igning in a rtpresensattve capacityin-fact), but 
(e.g., an attorney.is not a member of the firm, partnership,or joint venture, or. an officer of the corporationinvolved, evidence of his authority must be furnished. 

3. (a) Corporatioins executingmust be auth-ri-d to the bond as sureties 
a single 
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comnpleted Affidavit of Individual Surety, forindividual eachsurety, shall accompany the bond. Suchsureties may be reqluired to furnish additional substan.tiating information concerning their assets and financialcapacility as PLN may require. 

4. Corporations executing the bond shall affix their 
orporte sel.Idvdassaleeuethe 

bond"ea
S. The name of each person signing this perfor.mance bond should be typed in the space provided. 
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Power of Attorney
FIDELITY AND DEPOSIT COMPANY OF MARYLAND 

HOME OFFICE. 6ALTIMOIU, MD. 

.si.:
KNow -AI.I. ME l.v T I'u.:S'.Ir%: That the FIDELITY AND DEPOSIT COMPANY OF N1ARYLAND. a corporatiol of the Sltv of M;iryland, by JOHN C, GARDNER ,Vice-President, and C. M. PECOT, JR.,
A.%ktstaw Scretary, in pursiiance of ;uthority granted by Article VI, Section 2,of the By-Laws of said Com
pany, which reads aisfollows:
 

"The President, or any one of the Executive Vice-Presidents, or any one of the additional Vice-Pre~idents specially authorized
so to do by the Board of "Directors or 
retary or an) 

by the Executive Committee, shall have power, by and with the concurrence of the Secone of the Assistant Secretaries, to appoint Resident Vice-Presidents, Resident Assistant Secretaries and Attorneysin-Fact as the business of the Company may require, or to authorize any person or persons to execute on behalf of the Company anybonds, undertakings, recognizances, stipulations, policies, contracts, agreements, deeds, and releases and assignments of judgments,
decrees, mortgages and instruments in the nature of mortgages, and also all other instruments and documents which the business of
the Company may require, and to affix the seal of the Company thereto."
 
does hereby nominate, constitute and appoint Richard W. Recob of Portland, Oregon.... 

e an awful agent and Attorney-in-Fact, to make,execute, seal and deliver, for, and on its behalf as
 
surety, and as its act and deed: any and all 
bonds and undertakings ....................
 

t e execution of such bonds or undertakings in pursuance of these presents, shall be as binding upon saidCompany, as fully and amply, to all intents and purposes, as if they had been duly executed and acknowledged
by the regularly elected officers of the Company at its office in Baltimore, Md., in their own proper persons.

This power of attr;rney revokes that 
issued on behalf of Richard W. Recob, dated
 
June 21, 1973.
 

The said Assistant Secretary does hereby certify that the aforegoing is a true copy of Article VI, Section 2, of the By-L.aws of
 
said Company, and is now in force.
 

IN WITNESS WHEREOF, the said Vice-President 
 and Assistant Secretary have hereunto subscribedtheir names and affixed the Corporate Seal of the said FIDELITY AND DEPOSIT COMPANY OF MARYLAND, this 
....................
, .h...............................
day of...................
J . ..........................
A .D . 19. .3...
ATTEST: 
 FIDELITY AND DEPOSIT COMPANY OF MARYLAND 
(SIGNED) 
.......................................................
P By.........................d0 N...
G .̂.. N
Q .... ......

(SEAL) 
 A ssistant Secretary Vice-President 
STATE OF MARYLAND 
CITY OF BALTIMORE s
 

On this 25 th day of June , A.D. 1973 
 , before the subscriber, a Notary Public of the State of
Maryland, in and'for the City of Baltimore, duly commissioned and qualified, came the above-named Vice-President and Assistant
Secretary of the FIDELITY AND DEPOSIT COMPANY OF MARYLAND, to me personally known to be the individuals and officers described
in and who executed the preceding instrument, and they each acknowledged the execution of the same, and being by me duly sworn,
severally and each for himself deposeth and saith, that they are the said officers of the Company aforesaid, and that the seal affixed
to the preceding instrument is the Corporate Seal of said Company, and that the said Corporate Seal and their signatures as such
officers were duly affixed and subscribed to the said instrument by'the authority and direction of the said Corporation.

IN TESTIMONY WHEREOF, I have hereunto set my hand and affixed my Official Seal, at the City of Baltimore, the day and yearfirst above written, 

(S IG N E D ) ..................................,J.....0LE.A ..............
G,.D.RJ A .. 

(SEAL) 
 Notary Public Commission Expires .... ...
J y., 4 

CERTIFICATEI, the undersigned, Assistant Secretary of the FIDELITY AND DEPOSIT COMPANY OF MARYLAND, do hereby certify that the originalPower of Attorney of which the foregoing isa ftill, true and correct copy, is in full force and effect on the date of thiq rertificate; and Ido further certify that the Vice-President who executed the said Power of Attorney was one of the additional ViR Presidents specially authorized bv the Board of Directors to appoint any Attorney-in-Fact as provided in Article VI, Section 2 of the By-Laws ofthe 1-IDrLITY AND IPOSIT COMPANY Or MARlYLAND.This Certificate may lie signed by fac-iniie under and by authority of the following resolution of the Board of Directors of the
FIDELITY AND DEPOSIT COMPANY O;FQARYLANr, at a meeting duly called and held on 
the 16th day of July, 1969.R.ESOLVED: "That the facsimrile or mechanically reproduced signature of any Assistant Secretary of the Company, whethermade heretofore or hereafher, wherever appearing upon a certified copy of any power of attorney issued by the Company, shall bevalid and binding upon the Company with the same force and effect as though manually affixed."IN TESTIMONY .IREoF,I have hpreuato sobscribed my name and affixed, the corporate seal of the said Company, this24th Junempnti 
...................................
... .........
day of ....................... ,19... 

x hC 
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JN1NG lAM - VILLAIXETTE COkIPANY 

R1..'S(JTiON OF A UITI IOR IZAI.'II, 

Wh crea s, lIUNGI1AM - WI,[,AM].XrTE COMPANY is a divisionof Guy F. Atkinson Conpany, a Nevada corporation, carrying on airon and generalsteel fabrication and manufacturing business, including but not limited to machine and plate shop work, the manufacture of pumIps, pressurevessels, gate.s and valves,, and gen:rally the: design, rnanufacturce and saleof other machinery 'quipment and devices which may be suitable for manu
facture in its facilities: 

Now , Th'refore , be it 

RESOLVED that each of the persons hereinafter named is hereby
authorized on behalf of said corporation to do thosethings which are set forth following their name: 

I. G. W. Wintz, Senior Vice President of Guy F. Atkinson 
Company and President of BINGHAM -WILLAMETTE COMPANY, is authorized to carry on all operationsof said COMPANY, to represent it in all conferences, including anyconferences with the United States or other governmeonts or theiragencies or representatives, to sign proposals, bids, contracts,

purchase orders, change orders, bonds, applications for bonds,checks, progress estimates, government vouchers, affidavits,bills of sale, assignments, releases, warranties, letters, protestsand appeals and, generally, to take any and all action necessary orconvenient to the business of said COMPANY. 

2. Win. E. Tharp, Executive Vice President and General Manager 
of BINGHAM - WILLAMETTE COMPANY,hereby authorized, in the absence of the said 

is 
President, to carryon such business and execute such documents as the President coulddo if present, and the execution of any documents by the ExecutiveVice President and General Manager shall be conclusive evidenc: 

of the absence of the President. 

3. A. It. Sadewic, Manager of Manufacturing of BINGHAM -
WILLAME.TTE COMPANY, is authorized tosign on behalf of said COMPANY, checks, progress estimates,government vouchers, affidavits, letters, bills of sale, assignments,

protests, appeals and, in the absence of the President andVice President and General Manager, 
Executive 

to sign all such proposals,bids, bonds, applications for bonds, contracts, purchase orders,change orders, releases, warranties or other documents and papersthat could be signed by said Prcsident, and the execution of anydocuments by the Manager of Manufacturing shall be conclusiveevidence of the absence of the President and Executive Vice Presi
dent and General Manager. 



-4 . WIl . L ,t Il illnlvor i, I il.,£.;!r "-f i l ili .I- Jill ,ahtii. andll V .i', nv11 o1" il 

authoriz-dtelto -i)i on behalf of Si I c'h 'k: , po.r),.is'IJY,v ,. sIr 
estimates, government vouchers, affiddavil.r, lters, bills of sale, 
assignnents , protests, appeals andI, in t, absnco of the President, 
and Executive Vice President: and Gereral Manager, to sign all such 
proposals, bids, bonds, aTpplications for bonds, contracts, purchase 
orde(rs, change orders, releases, warranties or other documents 
and papers that could be signed by said Presid,!nt, and the execution 
of any documents by the Manager of Industrial Sales and Engineer
ing shall be conclusive evidence of the abs(ence of the President and 
Executive Vice President and General Manager. 

5. F. E. Westcrmann, Manager of the Valve I)epartryient of BINGIIAM-
WILLAMITTE COMPANY, is authorizcrd to 

sign on behalf of said COMPANY, checks, progress estimates, 
government vouchers, affidavits , letters, bills of sale, assignments, 
protests, appeals and, in the absence of the President and Executive 
Vice President and General Manager, to sign all such proposals, 
bids, bonds, applications for bonds, contracts, purchase orders, 
change orders, releases, warranties or other documents and papers 
that could be signed by said President, and the execution by any 
documents by the Manager of the Valve Department shall be conclu
sive evidence of the absence of the President and Executive Vice 
President and General Manager. 

RESOLVED FURTHER that all such actions heretofore taken in any 
of said capacities by any of the foregoing 

authorized representatives on behalf of this corporation are hereby rati
fied, confirmed and approved. 

I, Betty A. Allen , Assistant Secretary of Guy F. Atkinson 

Company, the corporation above named, do hereby certify that pursuant to 

the by-laws of said corporation granting to the Executive Committee of its 

Board of Directors full powers to so act upon all such matters when the 

Board of Directors is not in scssion, said Executive Committc,' unanimously 

adopted the foregoing resolutions by written consent January 2, 1974, and 

that said resolutions are in full force and effect. 

In Witness Whereof, I have hereunto set my hand and affixed the 

seal of said corporation this 24th day of June , 1974 

s n 
,/Assistant Secretary 



GENERAL CONDITIONS
 

* -4 Basis of Contract AwardGC.1 CONTRACT. O(IUMFNTS. It 's understood and ngrecd thaL the InvLtatlonfor (Ads, i5fru--ctfons to Bidders, Proposal, Proposal Data, Contract Agree**ment, )erformmhce)1nd," 'i$0, 
Drawings, Addenda, 

General Conditions, Specifications,and Change Orders issued by the Owner or the Engineer,
and specificartins'and engineering data furnished by the Contractor and
accepted by the Owner, are each included in this Contract and the work
shall be done in accordance therewith.
 

GC.2 DEFINITIONS. 
Words, phrases, or other expressions used in these
contract documents shall have meanings as 
follows:
 

1. 
"Contract" or "contract documents" shall include the items
enumerated above under CONTRACT DOCUMENTS.
 

2. 
"Owner" or "PLN" shall mean the Perusahaan Umum Listrjk Negara,
an Agency of the Ministry of Public Works and Power of the
Government of the Republic of Indonesia named and designated
in the Contract Agreement as 
"Party of the First Part", acting
through its duly authorized agents. 
All notices, letters, and
other communication directed to the Owner shall be addressed
 
and delivered to:
 

Director of Construction
 
Perusahaan Umum Listrik Negara
 
Jalan Sunan Ngampel 1
 
Kebajoran Baru
 
Jakarta, Indonesia
 
Cable address: 
 PLNPST Jakarta Indonesia
 

3. 
"Contractor", "Manufacturer", or "Supplier" shall mean the corporation, company, partnership, firm, or individual named and designated in the Contract Agreement as 
the "Party of the Second Part",
who has entered into this Contract for the performance of the
work covered thereby, and its, his, or their duly authorized
 
representatives.
 

4. "Subcontractor" shall mean and refer only to a corporation,
partnership, or individual having a direct contract with the
Contractor for performing work covered by these contract docu
ments.
 

5. 
"Engineer" shall mean the firm of Black & Veatch International,
Consulting Engineers, 1500 Meadow Lake Parkway, (mailing address
P.O. Box 8405), 
Kansas City, Missouri 64114, (or P.O. Box 3149
Jakarta, Indonesia) or its duly authorized agents.
 
*Added for Contract
 

**Not included in Contract
 

(PLN - 6104 
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GC-l061573
 



6. 
"USA" shall mean the United States of America.
 
7. "AID" shall mean the United States Government, Department of State,
Agency for International Development or any successor agency of
the United States Government.
 

8. "Date of contract", or equivalent words, shall mean the date
written in the first paragraph of the Contract Agreement; that Is,
the date of final signature by PLN.
 
9. "Contract effective date" shall mean the date when an irrevocable letter of credit is established in a United States
of America bank.
 

10. 
 "Day" or "days", unless herein otherwise expressly defined,
shall mean a calendar day or days of 24 hours each.
 
11. 
 "The work" shall mean the equipment, supplies, materials, labor,
and services to'be furnished under the contract and the carrying
out of all obligations imposed by the contract documents.
 
12. 	 "Drawings" or "plans" shall mean all (a) drawings furnished by
the Owner as 
a basis for proposals, (b) supplementary drawings
furnished by the Owner to clarify and to define in greater detail
the intent of the contract drawings and specifications, (c) drawings submitted by the successful bidder with his proposal, provided such drawings are acceptable to the Owner, (d) drawings
furnished by the Owner to the Contractor during the progress of
the work, and (e) engineering data and drawings submitted by the
Contractor during the progress of the work, provided such drawings 	are acceptable to the Engineer.
 
13. 
 Whenever in these contract documents the words "as ordered",
"as directed", "as required", "as permitted", "as allowed", or
words or phrases of like import are used, it shall be understood that the order, direction, requirement, permission, or
allowance of the Owner or Engineer is intended only to the
extent of Judging compliance with the terms of the contract;
none of these terms shall imply the Owner or 
the Engineer has
any authority or responsibility for supervision of the Contractor's forces, such supervision and the sole responsibility therefor
being strictly reserved for the Contractor.
 
14. 
 Similarly the words "approved", "reasonable", "suitable".
"acceptable", "proper", "satisfactory", or words of likeeffect and import, unless otherwise particularly specified
herein, shall mean approved, reasonable, suitable, acceptable, proper, or satisfactory in the judgment of the Owner
or Engineer, to the extent provided in "12" above.
 

GC-2 	 (PLN - 6104 )(EQUIPMENT & MATERIALS) 
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15. "Startup" shall mean the time period required to bring the
steam-electric generating unit from an 
inactive condition,
when construction is essentially complete, to the state ready
for commercial operation. 
 The startup period shall include
preliminary inspection and check-out of equipment and supporting subsystems; trial operation of supporting equipment and
subsystems; 
initial operation of the complete steam-elertric
generating unit; operation of the complete unit to obtain
data, perform calibration and corrective work; shutdown, inspection and adjustment prior to obtaining commercial oper-.

ating status.
 

16. 
 "Initial operation" shall mean the 
first integral operation
of the complete steam-electric generating unit with subsystems and supporting equipment in service or available for
service.
 

17. "Commercial operation" shall mean the condition of operation
in which the complete steam-electric generating unit is
officially declared by the Owner to 
be available for continuous operation at variable loads up to and including rated
capacity.
 

18. 
 "Official acceptance" shall mean the Owner's written acceptance of all work performed under this Contract.
 
GC.3 
 EXECUTION OF CONTRACT. 
After appropriate AID approval, copies of the
contract documents will be prepared by the Engineer.
submitted to the Contractor and the 

All copies will be
Contractor shall execute the Contract
Agreement, insert executed copies of the required bonds and power of attorney,
and submit all copies 
to the Owner. 
The date of contract on 
the contract
forms shall be left blank for filling in by the Owner. 
 The certification
date on the power of attorney shall also be left blank for filling in by
the Owner.
 

Copies of engineering data, special forms, 
or other documents furnished
by the Contractor, which are required to be incorporated in the contract
shall be supplied to the 
Engineer.
 

The Owner will execute all copies, and make distribution of one copy each
to 
the Owner, Engineer, Contractor, and Surety.
 
After receipt of the executed contract documents, the Engineer will prepare
17 
additional copies of the documents for distribution to the Owner, Engineer, Contractor and AID.
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GC.4 !.ECAL ADDRESSES. The business address of the Contractor given In thePr'~, L1I iS he'reby designated as the place to which all notices, letters,and other communictions to the Contractor may be mailed or delivered. Theaddress of the Owner appearing in Article GC.2 is hereby designated as theplace to which all notices, letters, and other communications to the Owner
 may be mailed or delivered. The delivery by one party to the other party

at an address so designated, or the depositing in any mail box regularly
maintained by the post office, of any notice, letter, or 
other communication

addressed to such address, postage prepaid, registered or certified mail,with return receipt requested, shall be deemed sufficient service thereof,
and the date of said service shall be the date of such delivery or mailing.

Either party may change the said address or addresses at any time by an
instrument in writing delivered to the Engineer and to 
the other party.

Nothing herein contained shall be deemed to preclude or render inoperative

the service of any notice, letter, or communication upon either party

personally.
 

GC.5 
SCOPE AND INTENT OF CONTRACT DOCUMENTS. Thp specifications and

drawings are intended to 
supplement but not necessarily duplicate each
other. Any work exhibited in the one and not in the other shall be exe
cuted as if it had been set forth in both, so 
that the work will be con
structed according to 
the complete design as determined by the Engineer.
 

Should anything necessary for a clear understanding of the work be omitted

from the specifications and drawings, or should the requirements appear
to be in conflict, the Contractor shall 
secure written instructions from

the Engineer before proceeding with the work affected the.eby. 
It is
understood and agreed that the work shall be performed according to 
the
 
contract documents.
 

GC.6 INDEPENDENT CONTRACTOR. 
The relationship of the Contractor to the
 
Owner shall be that of an independent contractor.
 

GC.7 
 ASSIGNMENT AND SUBCONTRACTING. The Contractor shall not assign or

subcontract the work, or 
any part thereof, without the previous written
 
consent 
of the Owner, Engineer, and AID, nor shall he assign, by power of attorney or o terwise, any of the money payable under this Contract unless
written consent of the Owner has been obtained. No right under this Contract, 
nor claim for any money due or to become due hereunder shall be
asserted against the Owner, or persons acting for the Owner, by reason of
 any so-called assignment of this Contract 
or any part thereof, unless such
assignment has been authorized by the written consent of the Owner and
AID. In case the Contractor is permitted to assign moneys due or to
become due under this 
Contract, the instrument of assignment shall contain
 
a clause subordinating the claim of the assignee to all prior liens for

services rendered or materials supplied for the performance of the work.
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Should any subcontractor fail to perform in 
a satisfactory manner the work
undertaken by him, his subcontract shall be immediately terminated by the
Contractor upon notice from the Owner. The Contractor shall be
responsible and accountable to the Owner for the acts 
as fully


and omissions of his
subcontractors, and of persons either directly or indirectly employed by
them, as he is for 
the acts and omssions of persons directly employed by
him. 
 Nothing contained in this Contract shall create any contractual
relation between any subcontractor and the Owner.
 

GC.8 ORM_. AND WRITTEN STATE ENTS. It is understood and agreed that the
written terms and provisions of this Contract shall supersede all oral and
written statements made by either party to this Contract prior to entering
into contract. 
 Written statements made by either party prior to entering
into contract and oral statements shall not be effective or be construed
 as being a part of 
this Contract.
 

GC.9 
 REFERENCE STANDARDS. Reference to the standards of any technical
society, organization, or association, or 
to codes of local or state
authorities, shall 
mean the latest standard, code, specification, or
tentative standard adopted and published at the date of taking bids,

unless specifically stated otherwise.
 

GC.10 
NO WAIVER OF RIGHTS. Neither the inspection by the Owner or Engineer
or any of their officials, employees, or agents, nor any order by the Owner
or Engineer for payment of money, or any payment for, 
or acceptance of, the
whole or 
any part of the work by the Owner or Engineer, nor any extension of
time, 
nor any possession taken by the Owner or its employees shall operate
as 
a waiver of any provision of this Contract, 
 of any power herein reserved to 
or


the Owner, or any right to damages herein provided, nor shall any
waiver of any breach in this Contract be held to be a waiver of any other or

subsequent breach.
 

GC.II AUTHORITY OF THE ENGINEER. 
To prevent delays and disputes, and
to discourage litigation, it is agreed by the parties to 
this Contract
that 
the Engineer shall determine all questions in relation to the work.
 

Duties of the Engineer with respect to the work performed under this Contract
include, but 
are not necessarily limited to, 
the following: interpretation
of the specifications and documents; review of engineering data submitted
by the Contractor; witnessing tests 
of equipment and material prior to shipment as 
required; certification of the delivery of equipment and materials
to the plant site; inspection and acceptance or rejection of equipment and
materials delivered to 
the plant site; inspection and acceptance or rejection of equipment and materials during and upon completion of construction
at 
the plant site; assisting the Owner in preparation and issuance of change
orders; review of acceptance test procedures, schedules, and results; and
final inspection of the completely installed equipment and materials.
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If Ln 
the opinion of the Contractor a decision made by the Engineer is not
in accordance with the meaning and intent of the contract, the Contractormay file with the Engineer, within 30 days after receipt of the decision,
a written objection to the decision.
the Failure to file an objection within
allotted time will be considered acceptance of the Engineer's decision
and the decision shall become final and conclusive.
 
The Engineer's decision and the filing of the written objection thereto
shall be a condition precedent to 
the right to request arbitration or
to start action in court.
 
GC.12 
 ENGINEERING INSPECTION. 
The Owner may appoint such inspectors as
 the Owner deems proper to inspect the materials furnished and the work
performed for compliance with the drawings and specifications. 
The Contractor shall furnish all reasonable assistance required by the Engineer,
or inspectors, for the proper inspection of the work.
 
The Contractor shall obey the directions and instructions of the Engineer
or inspector when they are consistent with the obligations of this Contract. 
 Should the Contractor object to any order given by any inspector,
the Contractor may make written appeal to the Engineer for a decision.
 
Inspectors and other authorized representatives of the Owner or Engineer
shall be free at all times to perform their duties. 
 Any attempted interference of one of them by the Contractor or his employees shall be sufficient
reason, if the Owner so decides, to terminate the contract.
 
Inspection of the work by the Engineer, or inspectors, will be performed at
 the factory of the manufacturer prior to shipment of the equipment and materials and at 

whereby the 

the Owner's plant site following delivery thereto. 
Procedures
Contractor shall notify the Engineer a reasonable time in advance
that 
the work or any part thereof is ready for inspection shall be established by agreement between the Engineer and the Contractor.
 
Inspection shall not relieve the Contractor from any obligation to perform
the work strictly in accordance with the drawings and specifications. 
Work
not so performed shall be removed and replaced by the Contractor at his
expense. own
 

GC.13 
RIGHT OF OWNER TO TERMINATE CONTRACT FOR CAUSE. If the work to bedone un7derth-is Contract is abandoned by the-Contractor;is assigned by him without the written consent of the Owner; or if the Con
or if this Contract
tractor is adjudged bankrupt; or if 
a general assignment of his assets is
made for the benefit of his creditors;
Contractor or any of his property; 

or if a receiver is appointed for the
or if at any time the work under this Contract is being unnecessarily delayed, that the Contractor is violating any of

the conditions of this Contract, or that he is executing the same in bad faith
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or 
otherwise not in accordance with the
work is not 
substantially completed within the time named for its completion
 

terms of said contract; or if the
or within the time to which such completion date may be extended; 
then the
 
Owner may serve written notice upon the Contractor and his surety of the
 
Owner's intention to 
terminate this Contract. 
 Unless within 30 days after
 
the serving of such notice, a satisfactory arrangement is made for contin
uance, this Contract shall terminate.
the surety shall have the right 

In the event of such 
termination
to take
that if the surety does not 
over and complete the work, providedmay take commence performance within 60 days, the Owner 

over and prosecute the work toThe completionContractor and his surety shall be liable to the Owner for all 


by contract 
or otherwise.
cost sustained by 
the Owner by excess
reason of such prosecution and completion.
GC.14 HINDRANCES AND DELAYS.
period of timenamed The Contractor expressly
in the agrees that
Contract Agreement the
allowance for all hindrances and delays incident 
to complete all work includes
shall be made by the Contractor to the work.

during for hindrances No claim
the progress or delaysof the work, except as provided 

from any cause 
WORK under SUSPENSIONand FORCE OFMAJEURE.
 
GC.15 
 SUSPENSION OF WORK. The Ownerreinstate execution of the whole or 

reserves right tothe suspend
the provisions of the contract. 

andany part of the work without invalidating
work will be Orders for suspensionissued by the Owner or reinstatement ofcompletion of the work will be extended for a period equal to 


to the Contractor in writing. The time for 
by reason the time lostof the suspension.
 
Changes 
 in Contractor's price or delivery schedulesperiod of suspension ordered by the Owner shall not affect this Contract
 

which occur duringexcept as a
 
poses to 

agreed by the Owner and the Contractor.
apply such changes If the Contractor proto this Contract, he shall present his proposal
 
to the Owner in writing.

by the Owner 

During the 60 day period from and after the receipt

of such written proposal, the Ownerinstate the work without change. shall be permitted to re60 day period, the Owner and 

If the work is not reinstated during this
the Contractor shall agree upon reasonable and
 
proper changes or the Owner may cancel the 
unshipped portion of the work.
 

delivery 

Changes in delivery schedule shall mean extension of the scheduled time of
beyond the number of days of the suspension period.Any necessary and demonstrable 

of suspension of work will be paid by the Owner, provided such costs are
 

costs incurred by the Contractor 
as a result
 
substantiated 
to 
the satisfaction of the Owner.
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CC.16 FORCE .AJEURE. The term force majeure, as used indocttrmmns these contractshall mean any cause beyond the control of the Contractor, andwhich the Contractor could not foresee and/or reasonably provide against
and which prevents the Contractor from wholly or partly performing any
duties under 
 the contract. 

Force majeure shall include, but is not limited to, any of the following:
 

a. 
War, revolution, insurrection or hostilities
 
(whether declared or not)
 

b. 
 Riot, civil commotion or civil uprising (other

than among the Contractor's employees)
 

c. 	 Earthquake, flood, tempest, hurricane, lightning
 
or other natural disaster
 

d. 
 Any 	fire of major proportions, or explosion
 

e. 	 Epidemic
 

f. 	 Strike, lockout or other industrial disturbance
 
If there occurs an event constituting force majeure, the Contractor shall
give written notice of the occurrence to the Owner within 15 days of the
occurrence or as 
soon thereafter as is practicable, including a statement
describing the effect of such occurrence upon the performance of this
 
agreement.
 

In the event of a force majeure, the Contractor unless otherwise directed
by the Owner in writing shall continue to undertake and perform the duties
included in this Contract as 
far as is reasonably practicable. If prevented from so performing by such cause, the performance may be suspended
during the continuance of such inability but for no longer period and
such inability shall be removed if practicable with all reasonable dispatch.
 
In the event of a force majeure resulting in a suspension of work this
Contract shall be extended by a period equal to that for which the Contractor
 was 	prevented from performing.
 

If such event lasts for more than 45 days after notice has been given to
the Owner in writing, either party to this Contract may terminate this
Contract and the Contractor shall thereupon be entitled to any sums which
would be payable pursuant to the termination provision of this Contract.
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(C.17 DELAYED SII111"ENT. The Owner reserves the rightnotice) the Contractor to order (by wriLtento delay shipment of equipment and materialscontracted. hereinIn the event such a delay is ordered by the Owner the Ownlerwill pay the Contractor reasonable and proper extra charges incurred by
the Contractor as 
a result of the delay. 
 Such extra charges shall include
storage charges, handling charges, insurance, transportation charges to
the storage facility, and preservation during storage. 
 In the event storage is necessary, the Contractor shall be guided by the Owner's instructions in respect to the removal from storage and the arrangements for
export shipment in accordance with the terms of the Contract.
 
GC.18 TERINATION FOR THE CONVENIENCE OF THE OWNER. 
The Owner reserves
the right to terminate andi cancel this Contract in whole or in part at anytime by written notice to the Contractor. 
In the event of such termination,
the Contractor agrees to waive any claims for damages including loss of
anticipated profits on account thereof. 
The Owner will pay to 
the Contractor
reasonable and proper cancellation charges which 
are demonstrable to the
satisfaction of 
the Owner. 
 In the event of such termination, provisions
of these contract documents relating to specific warranties and guarantees
and to agreements 
to hold harmless or indemnify the other party to the Contract shall remain in full force and effect to the extent provided therein.
 
Upon receipt of notice of termination, the Contractor shall discontinue the
work on the date and to the extent specified in the notice, make every
reasonable effort to procure cancellation of all orders and subcontracts to
the extent of their relationship to the work terminated and upon terms
satisfactory to the Owner; halt all further purchasing or subcontracting
activity applicable to the work terminated; and assist the Owner in maintenance, protection, and disposition of work already acquired by the Owner
under this Contract.
 

GC.19 MODIFICATIONS. The Contractor shall modify the work whenever so
ordered by the Owner and such modifications shall not affect the validity
of the contract. 
 Modifications may involve increases or decreases in the
amount of the work for which appropriate contract price adjustment will
be made.
 

All modifications shall be made under the authority of duly executed change
orders issued and signed by the Owner, approved by AID, and accepted and
signed by the Contractor.
 

If modifications affect the delivery and completion schedule of the work,
appropriate adjustments to the schedules will be made as provided for in
the article FORCE MAJEURE and this article in these GENERAL CONDITIONS.
 

(PLN - 6104 
 )(EQUIPMENT & MATERIALS) 
GC-9


112073
 



CC.1'). Extra Work. No10 ' :ations whiTh increase, theshall be Pa-id -fo-according amount of the work!:o the amount: actuall dont,
Claims for extra work will notclairs be paid t ,;,;was authorized the wor: ,'evored hvin writing by suchshall not th, ( ior and Engin,,,.r.have the right to prosecute or maintain 

The Contractor 
or to recover an arbitrationfor extra work unless proceedingthe claim is based uponfrom the Owner and Engineer. a written order
lump Sims Payments for extra work will be based onplus a percentage' allowanceneer a,, v,'reedand the Contractor to by trc wnerb,.fore and Engithe extra work isallowance started.shall include the The percentageContractor'sand, unless otherwise *xrra profit an(' cxtra overheadagreed by the Contractorthe percentage allowance shall be 15 per cent 

and the Owner and Engineer,
of the total direct cost.


For the purpose of determining whether proposed extra work will be authorized,

the Contractor shall submit to 
the Engineer, for approval,
cost proposal for proposed extra work. 

a detailed fixed

'i"o roposal shall
quantities and charges for all elements ,of direct cost 


show itemized
allowance to cover extra profit and ,'id a percentage
upon extra, ,'erhead. Unl.,:;sby the Contractor otherwiseand the Owner agreedand F.i,:ineer,shall be 15 per the percentage allowancecent of the total direct co:;L. 
GC.19.2 
Decreased Work. 
If a modification decreases the amount of work

to be done, such decrease shall not constitute the basis 'or a claim

for damages or anticipated profits on work affected by such decrease.
The Engineer shall determine on 
an equitable basis the amount of (a)
 
credit due the Owner for contract work not 
done as
change, (b) allowance to a result of an authorized
the Contractor for any actual loss incurred in con
nection with the purchase, delivery, and subsequent disposal of materials

or equipment required for use 
on
be used in any part of 

the work as planned and which could not

justment 

the work as actually built,
of the contract amount and (c) any other adwhere the methodadjustment is not clearly defined in the 
to be used in making such 

contract documents.
 
GC.20 ARBITRATION. Except as may othev:' ;L boany dispute provided in Lhisor difference arising under :.',, Contract which cannot 

Contract,

settled by agreement between the parties 
 be
 
to arbitration 

Lo the dispute shall be submitted
in the manner specified herein. 
Within 30 days from the date of failure toby written notice by either party to 

reach agreement as established 
to the dispute
the dispute shall appoint to the other, each party
an arbitrator.
appointed fail to agree upon a decision and award within 30 days of the date
 

If the two arbitrators thus

of appointment of the 
second arbitrator, they shall select a third arbitrator
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by agreement. 
 If either party to the dispute fails to appoint an arbitrator
within the allotted time, 
or if the two arbitrators cannot agree upon a
third arbitrator within 10 days, then the parties 
to the dispute, or either
of them, shall apply to the Court of Arbitration of the International
Chamber of Commerce, 38 Cour Albert Ter, Paris Viii for the appointments

which have not 
been made as stated.
 

The arbitration proceedings shall be conducted in accordance with theof RulesConciliation and Arbitration of the International Chamber of Commerce.
The decision shall be by majority vote of the arbitrators and shall be
final, conclusive, and binding upon the parties thereto. 
 Each party shall
bear the 
cost of its appointed arbitrator. The 

tor one be 

cost of the third arbitraif appointed, shall be borne by the parties as 
the arbitrators
 
may determine.
 

All arbitration proceedings shall be conducted in a location acceptable to

both parties to the dispute.
 

Decision of the arbitrators shall be final and binding on 
the parties and
an 
action to enforce the decision of the arbitrators may be instituted in
 any court of competent jurisdiction.
 

The Contractor shall not 
cause 
a delay of the work during any arbitration
proceedings, except by agreement with the Owner. 
 It is understood and
agreed by the parties to the contract that no requirement or statement
herein shall be interpreted as curtailing the power of the Engineer to
determine the amount, quality, and acceptability of work and materials.
 

GC.21 
LAWS AND REGULATIONS.
 

GC.21.1 Non-Indonesian Laws and Regulations. 
The Contractor shall observe
and comply with all applicable ordinances, laws, and regulations in the
locality where equipment may be manufactured. The Contractor shall protect
and indemnify the Owner and the Owner's officers and agents against any
claim or 
liability arising from or based on violation of such ordinances,

regulations, or laws.
 

GC.21.2 
Indonesian Laws and Regulations. If Contractor's personnel are
required in Indonesia, the 
following stipulations shall apply.
 

The Contractor shall observe, comply with and respect Indonesian laws,
rules and regulations and shall not 
interfere with Indonesian political
or religious affairs either directly or 
indirectly. 
The Contractor shall
comply with such other rules and regulations as 
the Owner and Engineer
may establish from time 
to 
time with respect to the construction work

and personnel employed by the Contractor.
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The Contractor shall, in all dealings with labor in his employ, have due
regard to all recognized festival days of rest and religious or other customs.
 

"liv Contractor 
shall not give or barter, or otherwiseperson or persons, any dispose of, to anyarms or ammunition of any kind, or permit or sufferthe same as aforesaid.
 

In the event 
 of any outbreak of illness of an epidemic nature, the Contractor shall comply with and carry out such regulations, orders and requirements as may be made by 
the Government of Indonesia ormedical 
 the localor sanitary authorities, for the purpose of dealing with and overcoming the 
same.
 

GC.22 
 TAXES, PERMITS AND LICENSES.
 
GC.22.1 
 Non-Indonesian Taxes, Permits, and Licenses.
pay all sales, The Contractor shall
use, income and other taxes-and duties, tariffs, and imports
lawfully assessed against the 
Owner or
of Indonesia or 

the Contractor (excluding the Republic
any political subdivision thereof) in connection with the

work included in this Contract. The Contractor shall obtain and pay for all

USA or 
other non-Indonesian licenses, permits, and inspections required
the work including the for
cost of securing all export licenses and permits for
materials, equipment, supplies ,..d personnel exported from the USA or other
country to Indonesia.
 

GC.22.2 Indonesian Taxes, Permits, 
 and Licenses. 
 The Contractor will be

exempt from any import duties and charges levied by Indonesian law on
equipment and materials by virtue of the 
 the
 
privileges. Owner's relevant exemption
The exemption shall also include stamp duties imposed on 
Contract. 


the
Any Indonesian taxes which the Contractor pays in order to perform the 
work under this Contract will be
however the Contractor shall not 
for the account of the Owner;
pay such taxes without 


approval of the Owner. 
the prior written
 

The Contractor and his non-Indonesian field personnel will be exempt from
the payment of Indonesian income taxes 
on payments received under this
Contract and from custom duties, harbor dues and other charges for importation of personal effects.
 
Instruments, tools, machinery, and vehicles required for the performance of

the work in Indonesia and imported 
on the condition that they will be exported at the completion of 
the work will be exempted from customs duties
and other such charges.
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GC.23 PATENTS. 
 Royalties and fees for patents covering materials,
articles, apparatus, devices, equipment, 
or processes used in the work,
shall be included in 
the contract amount.
all demands that The Contractor shall satisfymay
he shall be Liable 

be made at any time for such rcyalties or fees andfor any damages or claims11w, Contractor -haIll, at his 
for patent infringements. 

proceedings that may 
own cost and expenso, defrnd all suits orbe Instituted againstfringement of the Owneir for allegedany patents involved Inin the work and, It caseof damages, the Contractor shall pay such award. 

of an award 
Contractor by Final payment to 
the
the Owner will not be made while any such suit or claim
remains unsettled.
 

In 
the event any apparatus or equipment, or any part thereof furnished
by the Contractor, is in such suit or proceedings held to constitute
infringement, and its use 

option, and at his 

is enjoined, the Contractor shall, at his
own expense, either: 
 procure for the Owner the right
to 
continue use of said apparatus, equipment, or part thereof; replace it
with noninfringing apparatus 
or equipment; 
or modify it 
so it becomes noninfringing.
 

GC.24 
 MATERIALS AND EQUIPMENT. 
Unless specifically provided otherwise in each case_-all materials and equipment furnished for permanent
installation in the work shall conform to applicable standard specifications and shill be new, unused, and undamaged when installed or otherwise incorporated in the work. 
No such material or 
equipment shall be
used by the Contractor for any purpose other than that
specified, unless such use intended or
is specifically authorized by the Owner in
each case.
 

GC.24.1 
 Equivalent Materials and Equipment. 
Whenever a material 
or article
is specified or described by using the name of a proprietary product or
 the 
name of a particular manufacturer or vendor, the
shall be understood as specific item mentioned
establishing the type, function, and quality desired.
Other manufacturers' products will be considered provided sufficient information is submitted to allow the Engineer to determine that 
the products
proposed are equivalent to 
those named.
 
GC.25 
 GUARANTEE. 
The Contractor guarantees that the work herein contracted
will be as 
specified and will be free from defects in design, workmanship,
and materials. 
 If within the guarantee period the work fails to meet the
provisions of this guarantee, the Contractor shall promptly correct any
defects, including nonconformance with the specifications, by adjustment,
repair, or replacement of all defective parts or materials.
involved in carrying out Labor costs
such work shall be borne by the Contractor.
 
The guarantee period shall begin on 
the date of official acceptance, and
shall end 12 months later.
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If minufacturer's field representatives are included in the Contract, suchsuplrvision shall be furnished by the Contractor without cost for the cor
rection of any defects. 

Tle cost of all materials, parts, labor, transportation, supervision,

special tools, and supplies required for replacement or repair of parts
and for correction of defects shall be paid by the Contractor or by

the surety.
 

Thia guarantee shall be 
extended to 
cover all repairs and replacements
furnished under the 
guarantee and the period of the guarantee for each
such repair or 
replacement shall be one year from the date of installation
 
thereof.
 

If within 20 days after the Owner gives the Contractor notice of a defect,
the Contractor neglects 
to make or undertake with due diligence to make
the necessary corrections, the 
Owner is hereby authorized to make the
corrections himself or order the work to be done by a 
third party, and
the cost of the corrections shall be paid by 
the Contractor. 
The Owner
will be permitted to make repairs or replacements on equipment without
affecting the guarantee or without prior notice to 
the-Contractor so 
long
as 
the repairs or replacements 
involve the correct installation of replacement parts. 
 The Owner shall also be permitted to adjust 
or test equipment
as outlined in instruction manuals provided by the 
Contractor or as directed
by the Contractor's erection or 
operating superintendent.
 

In the event of an emergency where, in the 
judgment of the Owner, delay
would cause serious loss or 
damage, repairs or adjustments may be made by
the 
Owner or a third party chosen by the 
Owner without advance notice to
the 
Contractor and the cost of the work shall be paid by the Contractor,
or by the surety. 
 In the event such action is 
taken by the Owner, the
Contractor will be notified promptly and shall assist wherever possible

in making the necessary corrections.
 

GC.26 INSURANCE. The Contractor shall secure and maintain insurance of
such 
types and in such amounts as may be necessary to protect hims2lf and
the interests of 
the Owner against all hazards or risks of loss as 
hereinafter specified. 
 The form and limits of such insurance, together with the
underwriter thereof in each case, 
shall be acceptable to 
the Owner but
regardless of such acceptance it shall be 
the responsibility of the Contractor to 
maintain adequate insurance coverage at 
all times. Failure of
the Contractor 
to maintain adequate coverage shall not relieve him of any

contractual responsibility or obligation.
 

In the evernt of loss or damage 
to 
equipment and materials furnished under
this Contract, the Contractor shall file all damage claims and shall be
responsible for the replacement or repair of the work insured hereunder.
Passage of title shall not relieve the Contractor of responsibility for
 
loss or damage to the work.
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ilmiContractor shall file with the Owner satisfactory certificates, or
copies, of the policies providing the specified insurance. Certificates
of insurance covering physical loss or damage 
to equipment and materials
Shall be submitted at 
least 60 days before the first shipment of the
equipment and materials. A certificate for each of the other insurance
policies shall be submitted at least 60 days prior to the arrival of the
 
Contractor's personnel in Indonesia. 
Each certificate shall state that
the Owner will be given 60 days written notice before the change, cancellation, or expiration of the included policies.
 

Tle workmen's compensation, automobile liability, and general liability
insurance specified shall apply only to field services such as manufac
turer's technical direction, field testing, and similar work not included
as 
part of the normal manufacturing process.
 

GC.26.1 
Workmen's Compensation and Fmployer's Liability. 
This insurance
Rhall protect the Contractor against all claims under applicable workmen's
compensation laws. The Contractor shall also be protected against claims
for injury, disease, or death of employees which, for any reason, may not
fall within the provisions of a workmen's compensation law. The policy
covering workmen within the USA shall include an "all states" endorsement.
 

The liability limits shall not be less than the following:
 

Workmen's Compensation
 

Employees within the USA 
 Statutory
 

Personnel outside the 
USA Payments comparable to

who are US citizens, resi-
 those provided by the
dents of the USA, or hired 
 Longshoremen's and Harbor

in the USA 
 Worker's Act (33 USC 901
 

et seq)
 

Other employees 
 Payments meeting at least
 
the minimum legal require
ments applicable by reason
 
of the point of hiring and
 
the site of the work
 

Employer's Liability (for all 
 $100,000 each person

employees)
 

GC.26.2 Comprehensive Automobile Liability. 
 This insurance shall be
written in comprehensive form and shall protect the Contractor against
all claims for injuries 
to members of the public and damage to property
of others arising from the 
use of motor vehicles, and shall cover operation on or off the site of all motor vehicles licensed for highway use,

whether they are owned, nonowned, or hired.
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The liability limits per vehicle shall not be less than:
 

Bodily injury 
 $50,000 each person
 
$100,000 each occurrence
 

Property damage 
 $100,000 each occurrence
 
GC.26.3 Comprehensive General Liability. 
 This insurance shall be
written in comprehensive form and shall protect the Contractor against
all claims arising from injuries to members of the public or damage to
property of others arising out of any act 
or omission of the Contractor
or his agents, employees, or subcontractors or from strikes, riots, and
civil commotions. 
 In addition, this policy shall specifically insure the
contractual liability assumed by the Contractor under the article entitled
DEFENSE OF SUITS. 
 The Contractor shall notify the Owner of any contractual
liability assumed hereunder that is not insurable.
 

The policy shall insure all of the hazards incident to the work including,
but not limited to, the hazards enumerated below whenever such hazards are
involved in the Contractor's work:
 

(1) Premises - Operations
 

(2) Elevators and hoists
 

(3) Independent contractors (Contractor's protective liability
insurance for protection against suits arising out of negli
gence of subcontractors.)
 

(4) Products including completed operations to be in force for
one year after official acceptance of the work.
 

(5) Contractual liability
 

To the extent that any contractor's work calls for blasting, explosive or
underground work, his comprehensive general liability insurance shall be
written to eliminate explosion, collapse, and underground damage (XCU)

Exclusions.
 

The liability limits shall not be less than:
 

Bodily injury 
 $250,000 each person
 
$500,000 each occurrence
 

Property damage 
 $500,000 each occurrence
 

$500,000 aggregate
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GC.26.4 Installation Floater. 
This insurance shall protect the Contractor, the Owner, and the Engineer from all 
nsurable risks of physit-al
loss or danmge to materials and equipment while the materials and equipmentare in transit from the Contractor's factoryduring storage and loading 
to the USA port of shIlpinent;for ocean shilipmt,ai; during utnload lngat and storaigothe rect iving port; during loading and transit from Lhtht, construc tion recetviing port itosite; ai-d until the equipment and matrtals are unloadd atthe plant site, inspected, and received into custody of the Owner or hisdesignated installation conteactor or until 60 days from unloading at the
port of Semarang, whichever shall first occur. 
 It shall be of tf,'
risks" "all
type, with coverages designed for the circumstances which may occur
in the particular work included in this Contract. 
 The coverage shall be
for an 
amount not less than the insurable value of the equipment and materials CI&F at 
the site.
 

Installation floater insurance shall 
provide for losses to
to the Contractor, the Owner, and the 
be payable


Engineer as 
their interests may
appear and shall contain a waiver of subrogatievi rights against the

insured parties.
 

Installation floater insurance shall be coordinated with the ocean cargo
insurance specified hereinafter to provide complete coverage of equipment
and materials at all times until termination of the coverage as 
specified

above.
 

Certificatcc of insurance covering installation floater insurance shall
quote the insuring agreement and all exclusions as they appear in the
policy; 
or in lieu of certificates, copies of the complete policy may

be submitted.
 

GC.26.5 
Ocean Cargo Insurance. This insurance shall insure and protect
the insurable interests of the Contractor and the Owner against all insurable
risks of physical loss or 
damage to equipment and materials while aboard an
ocean 
going vessel in transit to the Owner. 
 This insurance shall be written
for all risks including but not limited to war, riot, strike, and civil commotion. Coverage shall be for an 
amount not less than the cost, insurance,
and freight (CI&F) value of the equipment and materials.
 

In the 
event the Contractor elects, or is directed by the Owner, 
to ship
equipment and materials by aircraft, insurance providing coverage equivalent
to that specified above for ocean cargo shall be provided.
 

GC.26.6 
Other Insurance. The Contractor shall secure and maintain such
other insurance coverage as may be required to protect against perils and
legal liabilities not covered under the foregoing coverages.
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GC.27 TRANSFER OF TITLE. 
The title of ownership for equipment and material
furnished fob port of shipment under this Contract shall be passed to the
Owner at 
the time the equipment and material are 
actually loaded free on
board cargo vessels at the port of shipment. This transfer of title shall
not be construed to mean an acceptance of the equipment andContractor shall continue materials; theto be responsible for the quality and performance
of such equipment and materials, and for their compliance with the specifications, until final acceptance of the work and the fulfillment of the
guarantee provisions of this Contract.
 

Transfer of title shall not 
relieve the Contractor from responsibility for
risk of loss or damage to the equipment and materials as specified under
the article INSURANCE in these GENERAL CONDITIONS.
 

all 


GC.28 DEFENSE OF SUITS. 

the Owner or 

In case any action in court is brought against
En-Tneer, or any officer or agent of either of them, for the
failure, omission, or neglect of the Contractor to perform any of the covenants, acts, matters, 
or things by this Contract undertaken; or for injury
or damage caused by the alleged negligence of the Contractor or his subcontractors 
or his or their agents, or in connection with any claim based on
lawtul demands of subcontractors, workmen, material w-n, or suppliers; the
Contractor shall indemnify and save harmless the Owner and the Engineer and
their officers and agents, from all losses, damages, costs, expenses, judgments, or decrees arising out of such action.
 

GC.29 
 RELEASE OF LIABILITY. 
Acceptance by the Contractor of the last
payment shall be 
a release to the Owner and every officer and agent thereof,
from all claims and liability hereunder for anything done or furnished for,
or relating to the work, or 
for any act or neglect of the Owner or of any
person relating to or affecting the work.
 

The last payment by the Owner to the Contractor shall constitute final acceptance of all work performed under this Contract and shall be a release 
to
the Contractor and his surety from all contractual liabilities and responsibilities to the Owner except those liabilities and responsibilities assumed
under the article entitled GUARANTEE in these GENERAL CONDITIONS.
 

GC.30 
 CLAIMS FOR LABOR AND MATERIALS. The Contractor shall indemnify
and save harmless theOwner from all claims for labor and materials furnished under this Contract. 
When requested by the Owner, the Contractor
shall submit satisfactory evidence that all persons, firms, or corporations who have done work or 
furnished materials under this Contract, for
which the Owner may become legally liable, have been fully paid or
factorily secured. satis-
In case such evidence is not 
furnished or is 
not
satisfactory, an amount will be retained from money due the Contractor
which in addition to any other sums 
that may be retained will be sufficient, 
in the opinion of the Owner, to liquidate all such claims.
sum will be retained until the claims as 
Such
 

aforesaid are 
fully settled or
satisfactorily secured.
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GC.31 CONTRACTOR'S PRICE BREAKDOWN. 
The Contractor shall prepare and
submit to 
the Engineer for approval a breakdown of the contract price
according to 
the system of accounts provided by the uwner. 
The Contractor's price breakdown shall be submitted to and approved by the Engineer
before any payments are 
made under this Contract. 
 Each invoice submitted
for payment shall be prepared in accordance with the price breakdown approved by the Engineer.
 

The sum of the items listed in the Contractor's price breakdown shall
equal the contract lump sum orprice prices. Overhead and proTte shall
not be listed as separate items. 

All 
unbalanced breakdown estimate providing for overpayment of the Contractor on items of work which would be performed first will not be ac
cepted. 

GC.32 PAYMENTS. 
Payment for the work included in this Contract will be
made in accordance with the requirements stated herein and the payment
rules in Section 6.3 of AID Capital Projects Guidelines "Borrower Procurement of Equipment and Materials" M.O. 1442.3.
 

CC.32.1 Dollar Payments. 
 The Owner will establish, in favor of the Contractor, an irrevocable Letter of Credit in a USA bank covering the total
dollar price of the equipment and materials plus export shipping expenses
plus the dollar portion of the services provided by the Contractor in
Indonesia if scch services 
are required by this Contract.
 

In accordaice with AID regulations, the Contractor may designate the USA
bank to issue the Letter of Credit in his favor, provided that this designation is made prior to approval rff 
the Contract by AID and provided that
the contract amount is 
$25,000 or more. 
If the Contractor designates 
a
bank other than the bank which the Owner has selected to receive the AID
Letter of Commitment, the Contractor shall pay the additional bank charges

incurred.
 

GC.32.1.l 
 Dollar Payments for Equipment, Materials, Freight, and Insurance.
All requests 
for dollar payment for equipment, materials, freight and insurance, excepting final payment, shall be submitted to 
the bank holding
the Letter of Credit and shall include the following documentation:
 

a. 
 Completed General Accounting Office Standard Form 1034,
"Public Voucher for Purchase and Services Other Than
 
Personal".
 

b. The Contractor's commercial invoice. 
 Each invoice shall
be marked "paid" by the Contractor except for equipment

and materials of USA source and origin in which case the
bank will certify by endorsement on or attached to the

invoice that payment has been made.
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c. 
AID Form 1440-3, Contractor's Certificate and Agreement
with the Agency for International Development, Contractor's
Invoice and Contract Abstract, executed in accordance with
the instructions thereon. 
The insurer or carrier is not
required to execute a copy of this form.
 

d. 
 The following certification, signed and dated by ^he Con
tractor:
 

The undersigned certifies that 
(1) the sales
value of the equipment covered by this invoice;
plus the value of equipment already delivered;

plus the sales value of engineering services,
labor, and purchased material for which expenditures have been made; plus the amount expended

on account of commitments for equipment remaining to be supplied under the subject contract,
are not less than the total payment already
received or claimed against this Contract, including payments claimed under this invoice;

and (2) it is complying with the terms and con
ditions of the subject contract.
 

e. 
 Shipping documentation consisting of:
 

Bill of lading or substitute commercially acceptable
document such as 
copy of ocean or charter party bill
of lading, arriving bill, 
or parcel post receipt. The
bill of lading must indicate the carrier's statement
 
of charges.
 

If shipment is from free port or bonded warehouse in
Indonesia, a copy of the bill of lading covering
shipment from the source to the free port 
or bonded
warehouse and a delivery receipt evidencing release
from the free port or bonded warehouse shall be submitted. 
The date of the delivery receipt will be

considered as 
the shipment date.
 

If the equipment and materials are procured from
sources within AID Geographic Code 941, excluding
the USA, and shipment is made on a liner vessel bearing
the flag of a country within AID Geographic Code 941,
excluding the USA, the bill of lading submitted must
contain a certification signed by the carrier that
a copy of the carriers applicable freight rate tariff
has been filed with the Resources Transportation

Division, AID.
The number of copies required of the above documentation will be determined
 

later. 
The AID Loan Number 497-H-024 shall appear on all documents. 

f. 
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f. 
Progress payments submitted prior to fas delivery shall include
certification, signed and dated by the Contractor, that the
engineering/manufacturing 
progress to that date is 
in accordance
with the Contractor's engineering/manufacturing schedule as
previously submitted to and accepted by the Engineer. 
The
certification document must be accompanied by a copy of a
certificate from the Engineer to the Owner attesting that such
 progress has been made.
 

*Added for Contract 
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GC.32.1.2 
 Dollar Payments for Field Services. All requests for payment of
tne dollar portion of the Contractor's 
submitted field services in Indonesia shall bto the bank holding the Letter of Credit and shall include the
following documentation:
 

a. 	 Contractor's invoice describing the services performed,
identifying the covering contract and the sections thereof
which provide for such payment and the terms of payment.The invoice must be accompanied by written approval of the
Engineer and Owner consenting to the payment of the invoice.
 

b. 
 The following certification attached to, or endorsed on,

the Contractor's invoice:
 

"The 	 undersigned certifies that 	 the costs reimbursableto the Contractor and the amount payable to the Contractor in accordance with 	 the terms of the contract,up to the date of this certificate, are not less than
the total payments received or claimed by the Contractor under the contract (including the payment claimed
under this invoice), and that the Contractor has
fully complied with the terms and conditions of the
contract, including the plans and specifications."
 

c. 
 AID Form 1440-3, Contractor's Certificate and Agreement with
the Agency for International Development, Contractor's Invoice
and Contract Abstract, executed in accordance with the
 
instructions thereon.
 

The number of copies required of the above documentation will be determinod
later. 
 The AID Loan Number 497-H-024 shall appear on all documents.
 
GC.32.2 
 Rupiah Payments. If payments in rupiahs 
for a portion of the work
is included in this Contract, requests for payments under the rupiah portion
of this Contract shall include the following documentation:
 

a. 	 The Contractor's invoice. 
 The invoice shall show the

value of the rupiah portion of the workj 
including Administrative
 

b. 
 Expenses
The following certification, signed and dated by the Contractor:
 

I (we) hereby certify that the equipment and materials
invoiced herein or covered by the attached invoice were
mined, grown, or produced in 
 (eligible
source country) and that any produced equipment and materials were manufactured, processed, or assembled into
 

*Revised per Contract
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equipment and materials substantially different in basic
characteristics or 
in purpose or utility from any imported
 
components.
 

I (we) further certify that 
to the best of my (our) information and belief none of such equipment and materials contain
components imported from other than free world (A.I.D.

Geographic Code 935) countries.
 

The number of copies required of the above documentation will be determined
later. 
The AID Loan Number 497-H-024 shall appear on all documents.
 

GC.32.3 Local Currency Needs. 
 It is a requirement of AID that all local
rupiah costs of the 
contract be paid in Indonesian Rupiahs.
will not Dollar payments
be made from the AID loan for that portion of the contract.
 

Whenever it 
is necessary for the Contractor, or personnel employed by him,
to convert USA Dollars to 
Indonesian Rupiahs arrangements for such conversion
shall be made through the US Disbursing Officer or the AID Jakarta Mission
Controller as appropriate or as 
otherwise directed by the US Disbursing
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' (,C.32.4 Equipment and Materials Payment Schedule. Payment for the equipment

and materials portion of this Contract will be made in accordance with the
 
following schedule:
 

a. Equipment and Materials. The payment percentages hereinafter
 
stated apply to the equipment and materials Base Contract price
stated in Article II of the Contract Agreement, Six Hundred Thirty
Five Thousand Dollars ($635,000.00), and stipulated in the 
Basis of Contract Award: 

Progress Payments 

Sixty per cent 
(60%) due as progress payments made upon Contractor's
 
invoice and certification of Engineering/Manufacturing progress as
 
provided under CC.32.1.I and in accordance with the following
 
time schedule:
 

September 1974 15%
 
December 1974 15%
 
March 1975 15%
 
June 1975 15%
 

Shipment Payment
 
(Delivery fob port of shipment)
 

30% due fob ocean vessel for shipment of the equipment, materials
 
and spare parts or storage as provided in Article GC.17, unless,
 
as certified by the Engineer, the Contractor is unable to load
 
aboard vessel within 30 days after delivery to the dock for cause
 
specified as force majeure in Article GC.16. 
 Upon certification
 
by the Engineer of such delay, payment shall be due 30 days after
 
fas 	delivery.
 

Final Payment
 

10% 	as provided hereinafter under Final Payment, Article GC.32.6.
 

b. 	Export Expeses and Spare Parts. 100% of documented expenses
 
incidental to export of the equipment including ocean freight,

surcharges, ocean cargo insurance, unloading charges and storage

charges fob will be paid against Contractor's invoice and
 
evidence of export, or storage as provided in Article GC.17.
 

* Revised for Contract 
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GC.32.5 Field Services Payment Schedule. The Contractor shall prepare
 
and submit requests for payment for the dollar and rupiah portions of the 
Contract relating to the Contractor's field technical advisers, service and 
training personnel in Indonesia each month to the Engineer. Upon approval 
of the request for payment by the Engineer and the Owner, the Owner will 
pay tile rupiah value of the work performed during the preceding month not 
later than 60 day:; after receipt of the approved invoice; the invoices for 
the dollar pcrtion of the work will be returned to the Contractor with tile 
Eigineer'. and twnIir': approval for presentation by the Contractor to the 
bank holding tiv' Letter of Credit. 

Separate requests for payment shall be submitted for the dollar and rupiah 
portions of the erection work. Payment in dollars will be made against the 
Letter of Credit. Payment in rupiahs will be made in Indonesia by the
 
Owner.
 

GC.32.6 Final Payment. Upon official approval and acceptance of the work
 
by the Owner, the Contractor shall prepare and submit to the Engineer, final
 
invoices.
 

The invoices shall include the 10 per cent retainage of the contract prices
 
for equipment and materials adjusted according to the provisions of this
 
Contract. Subject to the Engineer's approval and certification, such final
 
invoices will be submitted to the Owner within 60 days of the Engineer's
 
receipt thereof; and the Owner will within 60 days after said final invoices
 
are certified forward the final invoices and all other required documenta
tion to the bank holding the Letter of Credit for payment to the Contractor.
 

Official acceptance will not be made until all work specified in the contract
 
documents has been completed, all required inspections have been made, an
 
acceptable performance test has been completed and the unit has attained
 
commercial operation; however, at the option of the Owner, official acceptance
 
may be made upon the satisfactory completion of an acceptance test performed
 
after initial operation. Final payment will not be made until official ac
ceptance is made by the Owner and all required certifications have been re
ceived, and a release of all claims against the Owner has been submitted.
 

-.
24
 
In the event the(twner does not give official approval and acceptance of
 

* the work within W? months after cY't/la t/Yq q i(/iV 4r4the qd:VpiitN df 

mw 4 W VdoU tA /o f1'W/o't/A/ v/a/e/ oQrplti/o because of any cause which is
 
beyond the Contractor's control, the final payment will be made in the
 

* nfi W aWQ/Ael providing the equipment materials inaW/M /.kd1L/tV and are 

accordance with the specifications as far as can be determined.
 

* 	 GC.32.7 Administrative Expenses. One hundred per cent (100%) of administra

tive expenses shall be paid immediately upon signing of the contract. 

fob date on which the shipment was
twenty-fifth month 

complete
 

*Revised per Contract
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GC.33 
BE;INNINC, PROGRESS, A.NI) Tfl!E OF COMPLETION OF WORK. 
Unless otherwise specified the Contractor shall begin the work under this Contract
within 10 days after receipt of 
a notice to proceed from the Owner to be
followed by the establishment of an 
irrevocable Letter of Credit in 
a
mutually acceptable USA bank for the USA Dollar value of this Contract.
The rate of progress shall be such that 
the work will be completed in
accordance with the schedule named in 
the Contract Agreement. The Contractor shall furnish the Engineer a detailed schedule setting forth the
procedure he proposes to follow and giving the dates he expects
and to complete separate portions of the work. 

to start
 

If in the opinion of the
Engineer proper progress 
is not being maintained, changes shall be made
in the Contractor's operations 
to assure proper progress.
 

GC.34 LIQUIDATED DAMAGES. 
 /$ /
IV L$$fJ 

............
.. ......
:- . ..... .. 1-1.. . . . . ...... .. **. .
 . .
 .. .
 .
 

............... .... *.....
........
 ...... 

. . . . . . . . . . . . . . . ... ....... ~~. . ... . ......... 
 ....................
 

A'......................................
 

XAX.. .. .... 

It is understzo 
Should the Contractor fail to 
complete delivery of the equipment and materials included in this Contract within the 
time period or periods stipulated in the Contract Agreement after due allowance for any extensionsof time which may be granted under the provisions of these contract documents, the Contractor shall pay to 
the Owner, as stipulated liquidated
damages and not as 
a penalty, the 
amount of liquidated damages stated in
the Contract Agreement for each day of default.
liquidated damages assessed for failure to comply with the specified
The total amount of
 

•delivery schedule shall not 
exce _ 
 A#A k1 k1/k kJJ4k/k AL 

The Owner shall have the right to deduct the liquidated damages from anyr,
moneys in its hands or otherwise due, or to become due, to the Contractor, 

5 percent of the Base Contract Pricefo he equipmnt,__'imaterials, and spare parts, excluding ocean 
freight, ocean 3cargo insurance, loading, unloading, and port surcharges.
 

•*Revised for Contract(LN-60)
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Owner 
if the Engineercertifiea that the failure to complete the delivery within the time lire7in agreed upon is directly due,inability of the gr,0'qV4 to clear 

in whole or in part, to
equipment and materials through Indonesiancustoms as a result of decision of the Owner in accordance with Article
GC.22.2 not to permit the Contractor to pay Indonesian taxes, the Contractor
will not be liable for liquidated damages to 
the extent that such damagesare due to such inability to clear customs.
 

GC.35 AID PROCUREIENT 
 SOURCE AND OPIGfN REQUIRE2ENTS. The Contractorshall comply with the folowing-iD requirements.
 

GC.35.1 Geographic 
 Source Provisions. 
All equipment, materials, and other
commodities furnished under this Contract shall have their source and origin
from countries designated as elig;.ble in AID Geographic Code 941.
 
"Origin" shall mean the country in which such equipment or material wasmined, grown, or produced through manufacturing, processing, or assembly.
"Source" shall mean the country or territory from which such equipment*or material is shipped to Indonesia; except that when the equipment ormaterials are shipped to Indonesia from a free port or bonded warehouse
in the form in which received therein, "source" shall mean the country
or territory from which the equipment or material was shipped to suchfree port or bonded warehouse.
 

A produced commodity shall be deemed of country origin if
as a result of
manufacturing, processing, or assembly in such country, a commercially
recognized new commodity is produced that is substantially different in
basic characteristics or in purpose or utility from any of its imported

components.
 

;quipment and materials which are normally imported into Indonesia and
;tocked therein in the form in whi, imported to meet a general demand inIndonesia for the item, shall be deemed as being of Indonesian source and 
origin.
 

No produced commodity shall be eligible for AID financing if it contains
components from a Communist Bloc country. 
 (A country not specified in
AID Geographic Code 935).
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No produced commodity shall be eligible tor AID financing if such commodity contains any components which wer, 
imported into the producing
country and such components were acquire, by 
the producer in the form
in which they were imported; and the total ccst 
of such components (de-.
livered at the point of production) rmounts to more than 50 per cent of
the lowest price (excluding the cost of 
ocean transportation and marine
insurance) at which the supplier makes ti' 
 commodity available for export
sale, whether or not financed by AID. I,donesian source goods and 
services are ineligible for AID financing wth the exception of insurance
and certain commissions as 
set forth in 
:he AID Guidelines.
 

No produced commodity shall be eligible Cor AID financing if such commodity has been transported to Indonesia by' 
 a transportation medium owned,
operated, 
or under the control of any Co tnunist Bloc country; a vessel
which AID, by written notice 
to the Owne,-, has designated as ineligible;

or under any ocean or air charter which has not received prior approval
 
by AID.
 

GC.36 
BOOKS AND RECORDS. The Contractor shall maintain adequate books
and records covering all transactions ur ler 
or in connections with this
Contract. 
 The books and records shall be maintained for a period of not
less than 3 years after the date of final payment under this Contract.
The books and records shall be availablE for inspection and audit by the
Owner and/or AID to 
insure compliance with the requirements of this
Contract. 
 If the Contract is 
for a fixd price, an audit as to cost will
not be performed except for cost reimbuiqable items; however, they will
be subject to audit for compliance with 
source and origin, transportation,

and comparable requirements.
 

GC.37 
 LEGAL EFFECT OF CERTAIN AID APP!O VALS AND DECISIONS. The parties
hereto un-dersTandtha-t AID has reser', t ' 
 ,it approval rights including
but not limited to, the right 
to approw, the terms of 
this Contract, the
Contractor, and any or 
all plans, repor's specifications, subcontracts,
bid documents, drawings, or 
other docum n-,z 
 r-Lited to this Contract and
the project of which it 
is part. 
 The p riles hereto further understand
and agree that AID, in reserving any or 
 ill of the foregoing approval
rights, has acted solely as a lender to 
 c:-,Iu,the proper use of United
States Government funds, and that ary decision by AID to exercise or
refrain from exercising these approval 
--ights shall be made as a lender
in the course of financing the project 
 nd shall not be construed as making
AID a party to the contract. 
 The parti s hereto understand and agree that
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AID may, from time to time, exercise the foregoing approval rights,
or discuss matters related to these rights and the project of which this
Contract is part, with the partiez jointly or separately, without thereby

incurring any responsibility cr liability to the parties jointly or to
 
any of them.
 

Any approval or failure to disapprove by AID of any plan, report, specification, contract, bid document, drawing or other documents shall not bar
the Owner or AID from asserting any right or relieve Contractor of any
liability which Contractor might otherwise have to the Owner or AID, because of such plan, specification, contract, bid document, drawing or
other document, or any performance or failure of performance thereunder,
 
or under any AID Contractor's or supplier's certificate.
 

GC.38 INELIGIBLE FIRMS. No equipment, material, or service shall be
furnished under this Contract by any firm on the list of suspended,

debarred, or ineligible firms maintained by AID. 
No USA firm or any
other firm which is 
more than 50 per cent beneficially owned by a USA
firm shall furnish equipment, materials, or services under this Contract
if the USA firm is not in compliance with its equal employment opportunity
obligations under Executive Order 11246, 
as amended and orders issued there
under.
 

GC.39 
 COMMUNIST BLOC MATERIALS. No equipment, materials, or services,
except ocean freight in connection with 
equipment and materials which
 are not AID financed, shall be furnished under this Contract if the
 source and origin thereof is a Communist Bloc country. A Communist Bloc
country is defined as 
a country excluded from the Free World as specified

in AID Geographic Code 935.
 

.,C.40 SHIPPING. 
Not less than 50 per cent of the gross tonnage of equip-'nt 
and materials furnished under this Contract shall be transported by
privately owned USA flag commercial vessels to the extent that such vessels
 are available at fair and reasonable rates for USA flag vessels. 
The Contractor shall furnish documentation regarding the nationality of the vessels

used to transport the equipment and materials.
 

The costs of ocean transportation and related delivery services will not

be eligible for AID financing if the shipment is made:
 

a. 
 On a carrier under the flag of a country not included
 
in AID Geographic Code 941, unless shipment on such
 
carrier has been approved b-Y AID prior to shipment.
 

b. On a carrier under the flag of the Republic of Indonesia
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c. On any carrier designated by written notice to the (Oner 
as ineligible by AID 

d. Under any charter covering full or part cargo which has 
not received prior approval by AID. 

e. On any carrier owned, operated, or under the control 
of any Communist Bloc country.
 

GC.41 DIVERSION RIGHTS. AID reserves certain diversion and vesting rights

to 
the extent and as provided under the Loan Agreement, Letters of Imple
mentation, and other related documents. 
 These rights may be exercised at
 
the option of AID in the event of default by the Owner of agreements with
 
AID which are not remedied, if an extraordinary situation shall arise which
 
makes it improbable that the purposes of the loan will be attained or that
 
the Owner will be able or willing to perform its obligations under AID
 
agreements, or if disbursement by AID would be unlawful. 
The diversion
 
and vesting rights include, among others, the provision that AID may direct
 
the transfer of title to AID of goods financed by AID, provided the goods
 
are 
from a source outside Indonesia, are in deliverable condition, and
 
have not been off-loaded in Indonesia. 
 In the event of exercise of these
 
rights, the Contractor shall abide by the instructions of AID relative
 
thereto.
 

GC.42 GOVERNMENTAL AUTHORIZATIONS. 
 The Owner will assist the Contractor
 
in obtaining any required authorizations for re-exporting tools, equipment,
 
test equipment, unused materials, and the like, all of which are and remain
 
the property of the Contractor, from Indonesia at the conclusion of the
 
work. The Contractor will be required to re-export all of his equipment

from Indonesia at the conclusion of his technical services. 
Any such mate
rials which are to be retained or sold in Indonesia shall be disposed of
 
in accordance with the regulations of the Government of Indonesia.
 

The Contractor, pursuant to its agreement to arrange for the USA export

shipment on behalf of the Owner, will apply for any required export license.
 
loever is the proper party under the applicable regulations shall make
 

prompt application for any preference rating or other USA governmental

authorizations which may be required to permit the manufacture of the
 
equipment. 
 The parties shall assist each other in every manner reasonably

possible in securing such authorizations as may be required.
 

GC.43 CUSTOMS CLEARANCE. The Owner will be responsible for Indonesian
 
customs clearance of all equipment and materials furnished under this Con
tract. Customs clearance will take place at 
the Port of Semarang, at the
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international airport at Jakarta, or other appropriateduties, ta)-es, and licese 
port. All customs

feea necessary for such clearance will be forthe account of the Owner. 

It is contemplated that large amounts of equipment, materials, supplies,tools, etc. vill be loaded overside ship directly onto barges. 
The
Contractor shall furnish to the Owner and Engineer, necessary documentation so that prior arranheints can be made with customs officials forexpeditious off loading from ocean going vessels into barges.
necessary the Owner Where
will arrange for unloading under custom, bondbarges in to toorder facilitate ocean vessel unloading.
 
Documentation for customs 
clearance shall be submitted at least three weeksprior to the anticipated arrival of equipment and materials in Indonesia.Ten copies of the following documents shall be submitted to the Owner andtwo copies shall be submitted to the Engineer:
 

Bill of Ladin'g
 
Packing List
 
Insurance Certificate
 
Invoice 

The above documents shall be prepared in accordance with the applicable
requirements of Article GC.2.l.l.
 

After customs clearance by the Owner and release of the goods by customsofficials, the Owner will be responsible for transport from Semarang Harbor
by barge, rail or truck to the site.
 

Tools and equipment for use during construction supervision but which are
remain the property of the Contractor and which are to be re-exported
the Contractor from Indonesia at 
the conclusion of the work shall be
coefully documented and specially listed to 
facilitate both import and
export. 
The Contractor shall determine prior to shipment the customs regulations applicable to this special case as well as normal import rules
and regulations applicable.
 

GC.44 
 IMPORTED PERSONNEL. The Contractor shall submit to the Owner dataon all personnel he intends to bring
of the work. 

into Indonesia for the performanceThese data shall include the name and present address of each
person, his intended assignment and responsibility in connection with-the
work, and a concise resume of his experience in the type of workhe will be assigned. to whichThese data shall be submitted not later than 60 days
prior to their expected arrival in Indonesia. 
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The Owner will review the information submitted and advise the Contractor

of the suitability of the personnel listed. 
Any personnel found to be

unsatisfactory 
to the Owner shall be replaced with personnel satisfactory

to the Owner. 
The Owner's approval must be secured prior to withdrawal

of any non-Indonesian personnel assigned to the work. 
Requests for with
drawal shall include the reasons for withdrawal, the duration of the withdrawal, or alternatively, data on the replacement personnel to bo importod
by the Contractor. 
If at any time after arrival of non-Indonesian por ,,nel,
the Owner shall notify the Contractor that any of them are in the Owner's
opinion unsatisfactory, such persons shall be withdrawn and replacements
satisfactory to the Owner shall be provided at the Contractor's expense.
 

Any expenses associated with illness of the Contractor's personnel, in
cluding replacement thereof, shall be at the Contractor's expense.
 

CostL. of passports, visas, travel documents, inoculations and other

incidental expenses incurred by the Contractor's non-Indonesian employees

and their dependents occasioned by travel to and from Indonesia shall be
 
borne by the Contractor.
 

The Owner will not 
furnish living quarters for the Contractor's personnel

and families. The Contractor's employees may import for their personal

use a reasonable quantity of household goods and personal effects. 
 These

goods will be exempt from import duties and taxes provided those not con
sumed are re-exported. The Owner will'be the sole judge as 
to what con
stitutes 
a reasonable quantity based upon the rules and regulations of

the Government of Indonesia. The non-Indonesian employees may import one
automobile per family for their personal use exempt from import duties and
 
taxes provided it is re-exported.
 

the

The Contractor andAA/expatriate personnel of the Contractor shall respect
all Indonesian laws, rules, and regulations and shall not interfere with
Indonesian political or religious affairs either directly or 
indirectly and

shall comply with such other rules and regulations as the Contractor, Owner
 
or Engineer may establish from time 
to time with respect to the expatriate

personnel employed by the Contractor. The expatriate personnel of the
Contractor shall work and jive in harmony with their co-workers 
(both

expatriate and Indonesian) employed on the work and at all times conduct

themselves in an orderly manner. 
The Contractor and its expatriate

personnel shall not engage, directly or indirectly, in any other employment,

service, or business whatever, including dealings in real estate, nor shall
 
they take part in local politics.
 

All expatriate personnel of the Contractor under this Contract shall be
citizens or residents of a non-Indonesian Code 941 country, shall remain

employees of the Contractor, and shall receive their salaries and allowances
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directly from the Contractor. With regard to citizens or residents of the
 
USA, the Contractor agrees not to discriminate against any employee or
applicant for employment by reason of race, color, cried, sex or national 
origin in carrying out this 6ontract. 

GC.45 REPORTING, SHIPPING, AND CLEARING DOCUMENTS. The Contractor shall 
provide all official forms and documentary information as shall be needed 
to satisfy the AID Loan.
 

GC.46 AID APPROVAL. This Contract and any amendment, modification, or 
assignment thereof shall not be effective unless and until approved by
AID. Modifications not approved by AID will not be financed by AID. 

GC.47 TERMINATION. Unless otherwise terminated under the provisions of
 
the articles entitled RIGHT OF 3WNER TO TERMINATE CONTRACT and TERMINATION 
FOR THE CONVENIENCE OF THE OWNER, this Contract shall be deemed terminated
 
at the expiration of the guarantee period as provided for under the article
 
entitled GUARANTEE.
 

GC.48 RELEASE OF INFORMATION. The Contractor shall not communicate or use 
in advertising, publicity, or sales releases, photographs or other repro
ductions of the work under this Contract, or descriptions of the size, 
dimensions, quantity, quality, or other information concerning the work
 
uless prior written permission has been obtained from the Owner. 

GC.49 AID GEOGRAPHIC CODES. 

GC.49.1 AID Geographic Code 941 - Selected Free World. The United States 
(001 and 02), and any other independent country in the Free World*, exclud
ing the cooperating country itself and the following: 

Algeria Greece 
 Netherlands
 
Andorra Hong Kong New Zealand 
Australia Iceland Norway 
Austria Iraq Portugal
 
Belgium Ireland Qatar
 
West Berlin Israel 
 San Marino
 
Canada Italy Somali Republic
Cyprus Japan South Africa, Rep. of 
Denmark Kuwait Southern Rhodesia 
United Arab Republic Libya Spain 

(formerly Egypt) Liechtenstein Syria

Finland Luxembourg Sweden
 
France Malta 
 Switzerland 
Germany, Fed. Rep. Monaco Yemen (Ad-n) 

* "Free World" excludes communist countries or countries under communist 
domination, i.e., Union of Soviet Socialist Republics, Eastern Europe,

Poland, North Viet Nam, North Korea, Mainland China, and other Chinese
 
Communist-controlled areas, Outer Mongolia and Cuba.
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United Arab Emirates 
 Vatican City
United Kingdom 
 Yugoslavia
 

GC.49.2 AID Geographic Code 935 Special Free World. 
Any area or country
in the Free World, includinj the cooperat-ing country itself.
 

Countries excluded from the Free World are as follows:
 

Cuba
China (Mainland) and Other Chinese Comunist-Controlled Areas, including

Man-huria
 
Inner Mongolia
 
Tsinghai Province
 
Sikang Province
 
Sinkiang
 
Tibet
 
The former Kvantung Leased Territory

The present Port Arthur Naval Base area
 
Liaoning Province
 

Eastern Europe
 
Albania
 
Bulgaria
 
Czechoslovakia
 
East Germany (Soviet Zone of Germany and Soviet Sector of Berlin)

Estonia
 
Hungary
 
Latvia
 
Lithuania
 
Romania
 

Korea, North
 
Outer Mongolia
 
Poland
 
Union of Soviet Socialist Republics (USSR)

Viet-Nam (North)
 

GC.50 CONTRACTOR'S PROPOSAL. 
The conformed documents reflect a negotiated
contract between the Owner and the Contractor using as a starting point the
specifications and addendums issued by the Owner and the Contractors proposal
4 June 1974 number KC-3340 and the Contractor's Supplemental letter dated
11 June 1974.
 

The contract documents as conformed herein supersede the Contractor's proposal
letter dated 4 June 1974 numbered KC-3340 and the conditions of sale attached
to the proposal and the Contractor's Supplemental letter Proposal dated 11
June 1974. 
 In cases of any conflict or inconsistency between the contract
document provisions and clauses and the above referenced proposal, the conformed
contract language shell govern and not the Contractor's proposal referenced
 
above.
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PART 1 - GRAL JWIRQU aI 

Section A - G1ENEAL DEISCIPTSI AND SCOPE OF TU WOR I -I through 1A-4 

1A. 1 General 
1A.2 
1A. 3 

Work Included Under These 
Performance Guarantees 

Specifications 

A.4 Miscellaneoua Materials and Services 
UA.5 
1A.6 

Work Not 
Schedule 

Included Under These Specifications 

1A.7 Contractor's Services 
1A.8 Training Program 

Section 13 - GENERAL EQUP)1T SPECIFICATIONS 

1B.1 General 
11.2 Referenced Specifications and Standards 
1B.3 Quality Assurance 

1B.4 Factory Assembly 

B.5 Packaging 


1B.6 Protection 

11.7 AID Emblem 
11.8 Weatherproofing 

11.9 Source of Materials and Repair Parts 

1B.10 Design Coordination 

1B.11 Correction of Manufacturing Errors 

11.12 Equivalent Materials and Equipment
1B.13 Tools 
1B.14 Compressed Air 
1B.15 Control Power 
1B.16 Auxiliary Power 
1B.17 Welding 
1B.18 Shop Coating 
1B.19 Alignment and Balance 

.1B-20 Lubrication 

13.21 Drive Units 

11.22 Shaft Couplings 

13.23 Safety Guards 

11.24 Equipment Biases 
13.25 Instrlmantatlon 
11.26 lectrical Accessory Devices 
13.27 Nmplates 

13.28 Factory.Previred Electronics Systems Cabinets. 
13.29 AC Motor Starters 

13.30 Raey
13.31 Wiring 

lA-1 
A-1 

1A-2 
A-2 

lA-3 
A- 3 

1A-3 
U-f 

13-1 through 1B-17 

13-1 
13-1 
1-1
 
11-1 
13-2 
13-2
 
13-3 
13-3
 
11-3
 
13-3
 
1-3 
1S3
 
11-4
 
13,-4 
13-4 
11-5
 
11-5 
11-5
 
13-6
 
11-6
 
13-6
 
1B-7 
13-7 
13-7 
15-7
 
13-10 
1M-11
 
13-12
 
13-12
 
13-12 
U-13 
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Pas:* 
13.32 
Cable Termination Provisions 


1B-15
Motor Control Center Specification and Data Shat 
 13-16A
Motor Control Center Specification and Data Sheet 
 IN-163
Shipping Container Identification 

IB-17
 

Section IC - ENGINEERING DATA 
 iC-1 through 1C-5 
1C.1 General 
1C.2 Correspondence ic-i 
IC.3 Performance Curves iC-i
 
1C.4 iC-1
Motor Information 
1C.5 Drawings 1C-1 
1C.6 Instruction Manuals iC-1 
Typical Equipment Instruction Book Covers 

1C-4 
A6104-030273
 

Section ID
- ELECTRIC MOTORS 
ID-I through lDI-12 

1D.1 General 

1D-1
 

SubsectioniDl - Integral Horsepower AC Motors,

600 Volts and Below 
 lDl-1 through1ll-12
 

ID1.1 General 

1D1.2 lDI-l
Codes and Standards 

iD1.3 1Dl-1
Rating

1D1.4 Nameplate Data 1D1-1
 
IDl.5 1D1-1
Terminal Markings

1Dl.6 1D1'-1
Design and Construction 

lDl.7 1D1-2
Factory Tests and Inspection

IDl.8 Motor Specification and Data Sheets 

MI-I
 
lDi.9 IDI-1O
Manufacturers 

Motor Information Sheet li-li
 

lDl-12
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Section IA - GENERAL DESCRIPTION AND)SCOPE OF ThE WORK 

IA.I GENEIAL. lTli: .ection co't,,-s the general description, scope of work,and supplementary requirements for 
equipment, materials, and services
 
included under these specifications.
 

The equipment furnis,.-d under these 'pecifications will be incorporatedinto a new steam power plant to be constructed on a site near the harborat Semarang, Indonesia. The plant will have two 
oil fired steam electric

generating units of approximately 50 megawatts capacity each.
 

IA.2 WOIRK INCLUDED UNDER THESE SPECIFCICATIONS. The work under these* specifications shall include furnishing the d49 ddd dd14 auxil
iary equipment; delivery of same 
to Port of Semarang, Indonesia and unloading from transport; providing services and miscellaneouis materials;all complete as specified herein and in accordance with the contract
documents defined in Article GG.1 
of the GENERAL CONDITIONS.
 

.... :..........:.
 

com6mon'....- t bk th Units I an , i,[~ c t e f l -,o i g .............. 
................ ... . . .. .... 

... ..................................X.. . ........ 
X............. . . . . ....... 

. 
. . 

............ ..... .......... . ............ 

...................................... 


Equipment, materials, and accessorie: furnished shall be delivered to thePort of 
Semarang, Indonesia anid unloaded from the transport, under these

specifications. Theyloaded, will be rece'Iv.:i, transportedstored, and erected under separate to the plant site, unspecifications. Unloading from 
ships and storing at the site will 
 fuoconstitute acceptance.
 

*Not included in Contract
 
**Revised per Contract
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The Contractor shall provide drawings and engineering data, manufacturer's
 
field services, tools, instruction manuals, miscellaneous materials and
services, and shall participate in design conferences, all as specified
 
herein.
 

1A.3 PERFORMANCE GUARANTEES. 
The equipment furnished under these speci
fications will be tested by the Owner after installation to demonstrate 
its
ability to operate satisfactorily under the conditions specified and to

fulfill the warranties and guarantees set 
forth herein.
 

Specific performance guarantees 
are specified in the detailed specifica
tions. 
 Should the tests indicate that the equipment fails to meet guaran
teed performance, the Contractor shall take immediate steps 
to correct
 
the deficiencies 
in accordance with the requirements specified under
GUARANTEE in the GENERAL CONDITIONS. /%Vi No Welt /gVadi/dA/d/'eed /p'AdYr1dc/e 

*PAAA tA/APA AhP AbAA4*t j&W AA 4Vq/, cdadg'ds' aW s~ddoYJ/dd1 id Adui' 

1A.4 MISCELLANEOUS MATERIALS AND SERVICES. 
 -Miscellaneous materials and
services 
not otherwise specifically called for shall be furnished by the
 
Contractor in accordance with the following:
 

All nuts, bolts, and gaskets between components and equipment

furnished under these specifications and 
fk/ld aN oYeYo'/oos/
 

*P 0ApPPIOPl /t4Af1A,tPigAt r/ AiM
 
All piping integral to or between any equipment furnished under
 
these specifications, cAj,6k M lkWiAjh khLAAV6i l~k 4W jIA/cAg


*o p#Ar rppp A. AAAA4t AkkP~A ka hA*kW kkhi&.Mk Wd kkA 
MPPAA AAAAPPAA% and excluding any circulating water piping
 

All necessary connections for the Owner's 
piping and instruments
 

One year's supply of all lubricants and greases. Specifications
 
shall be provided for all lubricants required.
 

All necessary instrument and power and control wiring and
 
raceways integral to 
any equipment furnished under these
 
specifications. 
This shall include terminal blocks and
 
internal wiring to 
these terminal blocks for equipment
 
requiring external connection.
 

Coupling guards 
for all exposed shafts and couplings
 

Leveling blocks, subsoleplates, soleplates, thrust blocks,
 
matching blocks, and shims
 

Erection drawings, prints, information, instructions, and
 

other data for use by the erection contractor
 

*Not included in Contract
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The use of all special tools required for erection of the
equipment that 
are not 
Included with the maintenance tools,
including shipping costs to and from the jobsite
 

IA.5 WORK NOT INCLUDED UNDER THESE SPECIFICATIONS. 
The following items of
work will be furnished by the Owner:
 
Transporting from the Port of Semarang, unloading and storing
 
at the plant site, and field erecting all equipment
 

Foundations, foundation bolts, and sleeves
 

Field office furnishings, supplies, telephone service, and
equipment for the manufacturer's field representatives
 

Motor controls and starters not 
otherwise specified to be

furnished under these specifications
 

Grouting materials and placing thereof
 

Permanent electric wiring to connect equipment terminal boxes
 
to the plant electrical system
 

Solvents and cleaning materials
 

Finish painting of all equipment except as specified herein
 

Operating personnel for startup and 
tests
 

IA.6 SCHEDULE. 
The Contractor shall schedul r tioi
on and shipmentof the equipment and materials to 
assure w 
 i i£ £I(ii41 61 L 
 \
 

Within 30 days after the 
contract award, a shipping schedule for major 
com
ponents shall be submitted by the Contractor for joint approval of the Owner\

and the Engineer.
 

1A.7 CONTRACTOR'S SERVICES. 
The services called for in WORK INCLUDED UNDER
THESE SPECIFICATIONS shall be in accordance with the following.
 

IA.7.1 
 Submittal of Engineering Data. 
Drawings and other engineering data
for the specified equipment and materials are essential to the design and
subsequent construction of the entire generating unit. 
 Time is of the
 
essence in completing each phase of the work so that both units can be
commercial operation on the scheduled dates. in
 

The Contractor will be required to submit drawings and engineering data
in accordance with the schedule and requirements specified under Section
1C 
- ENGINEERING DATA, to asiure compliance with the overall construction
 
and operating schedule.
 

fob shipment martime port of shipment on or befor\

*RevisedtPLN - er Contract
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IA. 7. 2 anutcturer's Technical Field Cervices. Opon reqtiest by thli,1hwoir,the Contractor shall provide the services oi one or more technical fieldreprc-sentatlves 
to advise and assist the Owner in 
the erection of the equipment 
and materials furnished under these specifications, to inspect the
eqiiprient after erection, and to advise the Owner's personnel on proper

operit ion of the equipment.
 

lhe Contractor shall state in his Proposal the costs 
to tile Owner for providing such services. 
 A per diem service cost 
for each representative, exclusiV,.Uf living and travel expenses shall be stated based on an 8 hours
per day 6 day work week. 
The hourly rate for overtime work in excess
48 hours per week shall also be stated. 
of
 

The per diem rate for service shall
apply only during working days at 
the site and not during the seventh day
of 
the week unless actually engaged in work at the site. 
 The per diem
rate will apply while the person is 
in transit to Indonesia.
 

The number of days of transportation time for which per diem will be paid
shall be as 
agreed upon by the Contractor and the Owner based on actual
travel time, but shall not exceed three days each way for travel to and
from the United States.
 

Living and transportation expenses within Indonesia will be reimbursed by
the Owner in rupiahs at actual cost, but not 
to exceed the per diem stated
 
in the Proposal.
 

Transportation costs 
to and from Indonesia will be reimbursed at actual
cost. Transportation fare shall not exceed economy jet fare by the shortest practical route. Transportation costs shall include passport and visa
costs, innoculations required, and living expenses incidental to 
travel.
 

1A.7.3 Des2gn Conference. Within 30 
days after award of contract the Contractor's design engineer shall attend a design conference at 
a time and
place in 
the USA mutually agreed upon to discuss matters relative 
to the
execution of this Contract. 
Additional design conferences shall be held 
as
required thereafter to expedite the work.
 

1A.7.4 Tools. 
 The Contractor shall furnish and ship with the equipment 
one
of all special tools required for the
set 
erection, dismantling, or maintenance of the equipment as 
specified in Section lB of these specifications,
 

IA.7.5 Instruction Manuals. 
 Instruction manuals shall be furnished in
accordance with the requirements stated in Section IC of these specifica
tions.
 

IA.8 TRAINING PROGRAM. 
 The Engineer will conduct 
a training program in
the United States 
for training Owner's supervisory operating personnel for
the Semarang Steam Power Plant. 
 If requested by the Engineer, the Contractor, and his manufacturers, shall make their manufacturing 
facilities available for inspection trips by the Owner's trainees and shall assist in discussing the equipment and its 
design, operation, and maintenance.
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Section 11 - GENERAL EQUIPMENT SPECIFICATIONS 

IBRi _;;1NLKxAL. rhcet General Equipment Specificat J,, apply In gencral toaill equipment and viaterials. Certain requlrements 8pe'fied hervilnobvLiously willnot apply to the particular equipment and materials furnishedun.er these specifications; however, where applicable to a particular Item
of equipment or material, these requirements shall apply.
 

These General Equipment Specifications are supplementary to the detailed
specifications; 
if requirements in conflict with the requirements specified
herein are 
specified in the detailed specifications, the detailed specifications shall govern to the extent of such conflict.
 

1B.2 REFERENCED SPECIFICATIONS AND STANDARDS. 
The specifications, codes,
and standards referenced in these specifications (including addenda, amendments, and errata) shall govern in all cases where references thereto are
made. In 
case of conflict between the referenced specifications, codes,
or standards and these specifications, the latter shall govern to the extent
 
of such difference.
 

The specification, code or standard applied in each 
case shall be the
latest 
revision adopted and published at 
the date of taking bids. Any
conflict between standards shall be referred to 
the Engineer who will
determine which standard shall govern.
 

1B.3 
QUALITY ASSURANCE. 
 The Contractor shc .. maintain a quality program
that provides that equipment, materials, and services under theee specifications whether manufactured or performed within the Contractor's plant or
at 
any other source shall be controlled at 
all points necessary to assure
conformance to 
contractual requirements. 
The program shall provide for
the prevention and ready detection of discrepancies and for timely and
positive corrective action. 
The Contractor shall make objective evidence
of quality conformance readily available to the Owner and the Engineel
Instructions and records for quality assurance shall be controlled.
 

1B.4 
 FACTORY ASSEMBLY. 
Equipment shall be shippel completely factory
assembled, except when the physical size, arrangem 
.t or configuration of
the equipment, or shipping and handling limitations make the shipment of
completely assembled equipment impracticable, in which case the equipment
shall be assembled and shipned as stated in 
the Contractor's y.roposal.
 

When proposals are submittt1 
without statemer-,describing sectional shipments, it will be understood that no 
field as.embly of the equipment will
be required and the Contractor shall be responsible for all cost encountered
in the field for assembly of sections, accessories or appurtenances not
listed in the Proposal as requiring field assembly.
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18.5 PACKAGI-N;. All equipment and materials shall be suitably coated,
wr.ap:,cj, or covered and 
 boxed or crated for export shipment and to prevent
•lam,g,, or dt.rloration during handling and storage at the Site.
 

All .,cce.ssory items shall be shipped with the equipment. Boxes and crates
containing accessory items shall be marked so that they 
are identified with
the main equipment. 
 The contents of each box and crate shall be indicated

by markings on the exterior.
 

An itemized list of 
contents shall be attached to 
the outside of each box
or crate in a weather-resistant envelope. 
An identical list shall be
included inside each box or crate. 
 The lists shall be plainly marked and
placed in an 
accessible location to facilitate receipt and inspection.
 

Each package or shipping unit shall be clearly marked as 
indicated on the
sheet entitled "SHIPPING CONTAINER IDENTIFICATION" included at 
the end of

this section.
 

Packaging or shipping units shall be designed within the limitations of
the unloading facilities of the receiving ports and the ship which will be
used for transport. 
 Ships with special heavy capacity unloading rigging
lay be required for large units of equipment. 
 It shall be the Contractor's
r.'sponsibility 
to investigate these limitations and to provide suitable
packaging and shipping to permit unloading at Jakarta or 
the Port of
Semarang. 
 "On deck" shipment will not be permitted unless prior approval

has been obtained from the Engineer.
 

Electrical equipment, controls and insulations shall be protected against
moisture and water damage. 
 All external gasket surfaces and flange faces,
couplings, motor pump shafts, bearings and like items shall be thoroughly
cleaned, and coated with rust preventive compound as specified above, and
protected with suitable wood, metal 
or other substantial type covering to
 
insure their full protection.
 

1B.6 PROTECTION. 
Coated surfaces shall be protected against impact,
abrasion, discoloration, and other damage. 
Surfaces which are damaged shall
 
be repaired.
 

All exposed threaded parts shall be greased and protected with metallic
or 
other substantial type protectors. 
 All female threaded openings shall
be closed with forged steel plugs. 
 All piping, tubing, and conduit equipment
connections shall be sealed with metallic or other rough usage 
covers and
taped to seal the interior of the equipment piping, tubing, or conduit.
 

Provisions shall be made to ensure 
that water does not enter any equipment

during shipment or in storage at 
the plant site.
 

Returnable containers and special shipping devices shall be returned by
the manufacturer's field representative at 
the Contractor's expense.
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IB.7 AID EMBLEM. All shipping containersclasped-hrandemblem. The emblem affixed to each shipping container shall
 

shall carry the official AIDbe affixed in such a manner which assures 
that the emblem will remain
legible until the shipment reaches the consignee. 
 Size of the emblem in

every case shall be large enough to be clearly visible at a reasonable
distance. 
 A list of emblem suppliers is available from AID.
 

on 
all ships during loading and unloading when their cargo consists en-


The official AID clasped hands emblem shall be prominently displayed

tirely of AID financed goods.

relative 
 Ship charterers shall include instructions
to display of the emblem in the charter party agreements.

IB.8 WEATHERPROOFING. 
All outdoor equipment and all appurtenances shall
 
be designed for satisfactory operation during 60 mile per hour wind and

driving rain. 

resisting metal. 

All exposed unpainted parts shall be fabricated of corrosion
All ventilating openings shall be louvered on outdoor
 
above. 

equipment to prevent entrance of rain under weather conditions described
All ventilating openings 
on outdoor equipment shall be equipped
with fine mesh monel filters and stainless steel bug screens.
 

IB.9 
 SOURCE OF MATERIALS AND REPAIR PARTS.
furnisho1 f hal be from a reputable Equipment and accessoriesmanufacturer currently engaged in production of such materials:
 

Individual parts shall be manufactured to standardrepair parts, furnished at any time, 
sizes and gages so thatcan be installed in the field.
 

IB.10 DESIGN COORDINATION. The Contractor shall be responsibleselection and design of equipment and materials which will provide 
for 

the 
the 
best

coordinated performance of the entire system.equipment shall be selected so 
Components of rotatingthat
unit is not at 

the natural frequency of the complete
or critically near 
the operating range of the unit.

IB.1I CORRECTION OF MANUFACTURING ERRORS.
be complete in all Equipment and materials shallrespects within the limits herein outlined. All manufacturing errors or omissions required to be corrected in the field shall
 
be done by the manufacturer 
or his duly authorized representative
Contractor's at the
expense.
 

1B.12 EQUIVALENT MLATERIALS AND EQUIPMENT.is specified Whenever aor described material or articleby using the namethe name of of a proprietarya particular product ormanufacturer or vendor,shall be understood as 
the specific item mentionedestablishing the type, function, and quality desired.
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Other manufacturers' products will be considered provided sufficlent Iniormation is submitted to allow the Engineer to determine that the products
proposed are equivalent to those named.
 
1B.13 
 TOOLS. The Contractor shall furnish and ship with the equipment
one set of all special tools required for the erection, dismantLing, or
maintenance of the equipment. 
The tools shall be shipped in separate
heavily constructed wooden boxes provided with hinged covers and padlock

hasps.
 

Maintenance tools shall be boxed separately and the boxes shall be marked
as 
indicated on the sheet entitled "SHIPPING CONTAINER IDENTIFICATION".
 
Whenever possible, boxes containing tools shall be packed into larger con
tainers with the equipment.
 
A weatherproofed itemized list of the contents shall also be indicated on
the outside of each box.
 
The maintenance tools shall include all special handling rigs, bars, slings,
and cable. 
All tools shall be in new and unused condition.
 
1B.14 COMPRESSED AIR. Filtered, dried, oil-free 
compressed air will be
supplied for operation of pneumatic instruments and control valves. 
Normal
house service air will be supplied for operation of other pneumatic devices.
The compressed air will be supplied at receiver pressure varying from 70
 
to 100 psi.
 
Pressure regulators shall be provided for pneumatic devices which operate
at pressure levels other than receiver pressure. Pressure regulators shall
be Fisher Controls Co. Model 67 FR with pressure gage, or acceptable equal.
 
1B.15 CONTROL POWER. 
Electrical pcwer for control and instrumentation
will be a nominal 240 volt, single phase, 50 hertz, alternating current,
or a nominal 250 volt direct current. The Contractor shall provide any
devices required for proper operation and protectio, of the equipment during
electrical power supply fluctuations described in ,.he following paragraphs.

All dc electrical control and instrumentation devices shall be designed for
continuous operation on an ungrounded station battery which will float on
trickle charge at 258 volts. 
 The Contractor shall guarantee satisfactory
operation when the equipment is continuously energized at any voltage from
200 to 
280 volts dc, with ambient temperatures as specified. 
 Electrical
devices served from this supply shall not impose any ground connections on it.
 
All alternating current control and instrumentation devices 	shall, unless
otherwise specified, be designed for operation on a nominal 240 volt, 50 hertz,
single phase, alternating current system. 
The Contractor shall guarantee
satisfactory operation when the equipment is continuously energized at
voltage from 190 to 250 volts alternating current. 

any

Equipment required for
operation at other nominal voltages shall be guaranteed to operate satisfactorily over proportional voltage variations. 
The dropout voltage shall be
less than 140 volts for relays and 175 volts for contactors and starters.
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All alternating current and direct current devices shall be guaranteed tooperate satisfactorily under voltage conditions specified in the above
paragraphs and at 
a range of ambient temperatures up to 50 C.
 
18.16 	 AUXILIARY POWER. 
Auxiliary equipment, such as motors, transformers,
and rectifiers, requiring electrical power shall be designed to operate
from one of the nominal electrical power sources as 
follows:
 

Volts 
 Phase 
 Hertz
 

4160 
 3 
 50

416 
 3 
 50
240 
 1 
 50
250 
 DC 


Preferred ac motor ratings shall be in accordance with the following 
schedule:
 

Horsepower 
 Volts 
 Phase
 

Below 3/4 
 220 
 1
3/4 to 250 
 380 
 3
250 and above 
 4000 
 3
 
Emergency motors shall be designed to operate on nominal 250 volts dc with
voltage variations as described for dc control power.
 

Variations from preferred motor design voltages must be acceptable to 
the
 
Engineer.
 

1B.17 WELDING. 
 If 
the manufacturer has special requirements relating to
the welding procedures for welds at 
the terminals of the equipment to be
performed under separate specifications, the requirements shall be submitted
to 
the Engineir in advance of all erection work.
 

1B.18 
 SHOP COATiNG. 
All metallic surfaces subject to corrosion shall be
protectcd by suitable coatings applied in the shop. 
Surfaces which will
be inaccessible after assembly shall be protected for the life of the
equipment. 
 The surfaces shall be cleaned and prepared in the shop. 
 All
miJl scale, oxides, and other coatings shall be removed. Sand or grit
blasting of internal areas which will be exposed to steam or 
treated feedwater will not be allowed. 
 Exposed surfaces shall be finished smooth,
thoroughly cleaned, and filled as necessary to provide a smooth uniform
base for painting. Surfaces to be finish painted after installation, orrequiring paint for corrosion protection until installation, shall beshop painted with one or more coats of primer as hereinafter specified. 

1B.18.1 Painting. Transformers, switchgear, and other electrical equip-.
ment shall be shop finished with one or more coats of primer and two coat3
of high grade oil resistant enamel. 
The finish colors shall. be manufac
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turer's standards, to be selected specifically by the ou ,-at a ldtLr 'ida.The interior of all panels and switchgear shall be finished with gloss whiteenamel. A sufficient quantity of paint 
in each color shall le furnished to
provide one complete coat 
for touchup.
 

Shop primer for steel and iron surfaces shall be Koppers "622 Rust Penetrating Primer", Mobil "13-P-50 Chromox QD Primer", or Tnemec "77 Chem-
Prime" unless otherwise specified.
 

IB.18.2 Preservative Coatings. 
Ferrous surfaces which should not bepainted shall be coated with rust preventive compound, Houghton "Rust Veto
 
334" or Rust-Oleum "R-9". 

1B.18.3 Galvanizing. 
When so 
specified in the detailed specifications,
structural steel members and bolts snail be galvanized. After all cutting,
punching, reaming, drilling, and capping have been completed, structural
steel members shall be "pickled" in accordance with the latest accepted
practice, to 
remove all scale, rust, grease, and other impurities and then
hot-dip galvanized in accordance with ASTM A123.
 

When specified 
to be galvanized in the detailed specifications, erection
and structural bolts shall be galvanized in accordance with ASTM A394 for
galvanized steel transmission tower bolts.
 

1B.19 ALIGNIENT AND BALANCE. 
All rotating parts shall be true and dynamically balanced. 
Excessive noise or vibratio- will be sufficient cause
for rejecLion of 
the equipment. 
All rotating equipment shall be balanced
 
at the factory.
 

1B.20 LUBRICATION. 
Equipment shall be lubricated by systems designed for
continuous operation. Lubrication systems shall not waste lubricants and
shall not require attention during startup and shutdown, or more frequently
than once weekly. 
 If pressure greasing of the equipment is required, the
Contra.:tor shall furnish grease guns for 
the Owner's use in maintenance.
 

Oil 
lubricant level indicators shall be furnished and marked to 
indicate
 proper 
levels under both standstill and operating conditions.
 

1B.21 
 DRIVE UNITS. 
 Speed changing equipment furnished as a part of the
equipment specified shall conform to 
the requirements herein.
 

The nominal horsepower rating of each drive unit shall be at 
least equal
to the theoretical brake horsepower required to drive the equipment under
full 
load, including all losses in speed reducers and power transmission.
 

The nor4inal input horsepower rating of each gear or 
speed reducer shall
be iL least equal to 
the nominal output horsepower of the drive motor or
tW t. ri-iaximum power requirement for the driven equipment under the design
conditions specified, whichever is greater.
 

Drive units shall be designed for continous service and shall include
 
provisions which will prevent oil leakage around shafts.
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1B.22 SIAFT COUPLINGS. Shaft couplings shall be uaed between all drives
 
and driven equipment. Couplings shall he attached to driver and driven
 
shafts by press fits and keys.
 

Shaft couplings shall be sized to transmit the maximum brake horsepower
 
requirements of the driven equipment with a service factor of not less
 
than 2. 

Couplings shall be of the all metal lubricated gear flexible type, Koppers
 
"Fast" or acceptable equal.
 

On applications where the motor is furnished under separate specifications,
 
the motor half coupling shall be machined to the motor shaft dimensions on
 
the motor drawing reviewed by the Engineer, and shipped to the motor sup
plier for shop mounting. The responsibility for proper fit of the coupling
 
halves shall rest with the Contractor. 

1B.23 SAFETY GUARDS. Guards shall be provided for protection of personnel
 
from all exposed moving and/or rotating machine elements.
 

Each guard shall be fabricated from ASTM A36 steel plate having a minimum
 
thickness of 3/16 inch and designed for easy installation and removal.
 
Necessary supports and accessories shall be furnished with each guard.
 

Guards for outdoor installation shall be galvanized.
 

1B.2?.1 Horizontal Shaft Equipment. Safety guards for horizontal shafts,
 
shaft couplings, belt sheaves, etc. shall be of the inverted "U" design
 
with sides extending to the equipment base or base plate.
 

1B.23.2 Vertical Shaft Equipment. Safety guards for vertical shafts,
 
shaft couplings, etc. shall be of 360 degree construction with bulted
 
vertical joints. Hinged sections shall be provided for inspection of
 
couplings and glands.
 

1B.24 EQUIPME1: BASES. A cast iron or welded steel base plate shall be
 
provided for all rotating equipment which is to be installed on a concrete
 
base. Each base plate shall support the unit and its drive assembly, shall 
be of a neat design with pads for anchoring the units, shall have a raised
 
lip all around, and shall have a threaded drain connection.
 

1B.25 INSTRUMENTATION. Accessory instrumentation components furnished
 
with the equipment shall be in accordance with the requirements stated
 
herein unless otherwise specified in the detail specifications. The devices
 
specified shall be of the manufacture and model number herein specified, or
 
an acceptable equal.
 

These devices shall be constructed in accordance with the latest applicable
 
requirements of ANSI, ISA, and NEFA.
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Pernanently affixed, stainless steel tags stamped with the Engineer's tag
number and a description of 
its use shall be furnished on all pressure
switches, 
level switches, temperature switches, temperature elements, and

solenoid valves.
 

Unless otherwise specified, all pressure and temperature instruments shall
havc metric scales. 
 Scales shall be in kilograms per square centimeter for
pressure instruments and in degrees centigrade for temperature instruments.
 

1B.25.1 
Limit 	Switches. 
 Limit 	switches, except those integrally mounted
on 
notor operated valves, shall be selected from the following alternates:
 

(a) 
 National Acme Company "Snaplock" Series SL. 
 Switches
shall have not less than two dpdt switch elements.
 

(b) 	 Honeywell "Microswitch" DTF2-2RN, or variation thereof,

with two dpdt switch elements
 

Limit 	switches shall be constructed to withstand the temperatures encountered in the actual service. Explosionproof construction shall be furnished where required by applicable code or the detailed specifications.
 

1B.25.2 
Pressure Switches. 
 Pressure switches shall be selected as 
follows:
 

(a) 	 Static switches shall be Static "0" Ring.
 

(b) 	 Differential pressure switches for low range application

shall be manufactured by FW Dwyer.
 

(c) 	 Differential pressure applications requiring both indication

and pressure switch contacts shall be implemented with equipment manufactured by Barton Instrument Corporation regardless
 
of the range.
 

Pressure switches shall be furnished in expiosionproof construction where
required by applicable code or the detailed specifications. Each pressure
switch shall be specifically selected for the service in which it is used.
The acceptability of each switch with respect to range, overpressure cap ibility, capability, repeatability, and deadband shall be demonstrated to

the Engineer.
 

IB.25.3 Temperature Switches. 
 Temperature switches shall each consist
of a 	thermocouple as 
described under "Temperature Detectors" and an electronic instrument. 
Electronic instruments shall be Rochester Instrument
Systems, Inc., 
Series ET-205, complete with dual, double-pole, doublethrow 	relays wired to 
terminals. 
 Each of the two electronic instrument
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relays in a temperature switch shall operate from an independent, callbraced set point. ElectronicW.nstruments shall be suitable for use with
ISA Type K thermocouples. 

IB.25.4 Level Switches. Level switches shall be Nagnetrol having, foatand body construction appropriate to the service conditions of the systems
to which they are connected. Switch elements shall be of tile mercury
bottle type magnetically coupled to the float. Two witch elements shall
be available at each level point monitored. Switches shall be reversible
 
for NC or NO operation or shall be double throw construction. Switch ele
ment leads shall be of high temperature construction and terminated on

terminal blocks within the switch housing. Switch housings shall be
 
splashproof construction, unless otherwise specified.
 

1B.25.5 Solenoid Valves. 
Solenoid valves shall be manufactured by Automatic Switch Company.Valves shall be selected to incorporate body con
struction, trim materials, and internal arrangements suitable to the ap
plication and shall be acceptable to 
the Engineer. Solenoid enclosures
 
shall be NEMA 4 unless otherwise specified. Solenoid coils shall be
 
Class H high temperature construction and shall be suitable for continuous
 
duty.
 

1B.25.6 Pressure Gages. Gages for control air supply and signal pres
sures 
integral to the instrument shall be in accordance with the control
 
manufacturer's standards. 
All other gages shall be 4-1/2 inch Ashcroft

"Duragauge". 
 Dials shall be engraved with service legends, or separate

nameplates of engraved laminated phenolic shall be attached to 
the gage

faces to identify the service. 
 Legends shall be as directed by the Engi
neer. 
All gages, except on control air service, shall have stainless
 
steel movements and nylon bearings. 
Gages for panel mounting shall be
 
Type 1377. Gages for separate mountings shall be Type 1379 with 1/2 inch

NPT bottom connections. Pulsation dampeners shall be furnished with all
 
gages except control air gages.
 

1B.25.7 Thermometers. Thermometers for local mounting shall be Ashcroft
 
5 inch dial AHT 6060 "Every Angle" bimetallic thermometers. Thermometers
 
for panel mounting shall be Ashcroft 4-1/2 inch dial 6135 mercury actuated
 
with Type 1377 case and stainless steel armored capillary tubing of 
length

required for the installation. 
The dials shall be engraved with service

legends, or separate nameplates of engraved laminated phenolic shall be
 
furnished attached 
to the dial faces 
to identify the service. Legends

shall be as 
directed by the Engineer. Thermowells shall be furnished for
 
all thermometers and shall be extra heavy solid bored Type 316 stainless
 
steel construction. 
They shall be threaded and designed to allow seal
 
welding.
 

1B.25.8 Temperature Detectors. 
All detectors shall be of the dual element
 
type. Ditectors shall be ISA Type K (chromel-alumel) thermocouples with

Type KX e.tension wire. Temperature detectors shall be of the stainless
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steel sheathed, compacted magnesium oxide insulated type, and shall beungrounded unless otherwise specified. Thermocouples and extnsion wir,shall comply to the special limits of error contained in AuSI C96.-19t)4. 
Lhermocouple assemblies shall be complete with cast iron weatherproof conaection heads and nipples. Extension nipples, insulating bushings, andcompression fittings shall be furnished if required for the application.
Heads shall be designed for positive connection and for a terminal temperature differential of not more than 0.1 F. 
The thermocouple shall be
spring loaded for positive contact with the wall. 
The lead wire for all
relaeLed detectors shall be brought 
to common junction boxes.
 

Fluid system temperature detectors shall be equipped with extra heavy solid
bored Type 316 stainless steel thermowells and extension nipples. 
 The
thermocouple, extension nipple, and head shall be arranged to permit removal and replacement of the thermocouple with the equipment in operation.
 

IB.26 ELECTRICAL ACCESSORY DEVICES. 
 Electrical accessory devices shall
be furnished in accordance with the requirements stated herein unless otherwise specified in the detailed specification sections.
 

1B.26.1 
 Electrical Instruments. 
 All electrical indicating instruments shall
be of the switchboard type with one per cent accuracy classification, shall
be designed for semiflush mounting and, unless otherwise specified, shall be
approximately 4 inches square. 
 All instrument scales shall consist of
black markings 
on a white background. Any instrument which is checked in
the field and found to be inaccurate in excess of 2 per cent shall be
returned to 
the Contractor for calibration or replacement without cost
to the Owner. 
All ac instruments shall be designed for operation through
5 ampere current transformers secondaries and 120 volt potential transformer secondaries. Instruments shall be General Electric Type AB-40,
Westinghouse Type 241, 
or acceptable equal.
 

IB.26.2 Control Relays. 
 General service auxiliary relays shall be I-T-E
Type JIOA, JIA, J2A, Ji3P, or acceptable equal. 
 Where current carrying
requirements exceed the capacity of the JIOA, auxiliary relays shall be
General Electric Types HFA or HGA, Westinghouse Type MG-6 or acceptable

equal.
 

Timing relays where the delay period may exceed 3 minutes shall be Agastat

Series 7000 or acceptable equal.
 

1B.26.3 
 Control Switches. Control switches shall be 600 volt, 20 ampere,
multistage, rotary type with.
a minimum of ten contacts. Switches shall
have black, fixed, modern, pistol grip type handles and engraved black
plastic escutcheon plates. 
 Switches shall be Westinghouse Type W, General
Electric Type SB-l, 
or acceptable equal.
 

1B.26.4 Push-buttons and Selector Switches. 
Push-buttons and selector
switches shall be Square D, Class 9001, Type T or TS oiltight, Honeywell-
Microswitch Type PT, or acceptable equal.
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IB.26.5 Indicating ihts. Indicating light6 shall he Honeywell-Micro Switch Type PTW with 387 lamps, transparent glass lenses, and appropriately sized resistors. 
Alternate equal indicating lights must be

acceptable 
to the Enginuer.
 

I.26.6 Alarm Contacts. Alarm contacts for remote annunciation shall be
suitable for operation at 250 volts dc.
 

IB.26.7 
 Molded Case Circuit Breakers. 
Molded case circuit breakers used
in equipment covered under these specifications shall have 5000 amperes
interrupting capacity at 250 volts dc and 10,000 amperes symmetrical in
terrupting capacity at 240 volts 
ac. 

1B.26.8 Terminal Blocks. 
Terminal blocks shall be provided with white
marking strips and, where permitted by the safety codes and standards,
shall be without covers. 
 Extra terminals in a quantity of 
not less than
25 per cent of the intraconnected terminals shall be provided on each
terminal block for circuit modifications and for termination of all con
ductors in a multiconductor cable.
 

Fuses shall not be mounted on terminal blocks. 
Neither step type terminal
blocks nor angle mounting of terminal blocks will be acceptable.
 

All terminal blocks, except internal terminal blocks in factory prewired
electronic systems cabinets, shall be rated 600 volts and shall have strap
screw terminals. 
Standard terminal blocks for 10 AWG and smaller conductors shall be General Electric Company Type EB-5 or acceptable equal.
Terminal blocks shall be appropriately sized for larger incoming conductors.
Shorting type terminal blocks shall be six point General Electric Company

Type EB-5 or acceptable equal.
 

1B.26.9 
 Fuse Blocks. 
Where fuse blocks rated 30 amperes, 250 volts
required by the arespecifications or the manufacturer's design, they shall
be modular 
type with bakelite frame and reinforced retaining clips. 
 Blocks
shall be Class H1,Model No. 15530-R screw terminal fuse blocks and manufactured by Underwriters' Safety Device 
Illinois 60618. 

Co., 4332 North Kedzie Avenue, Ciicago,Blocks for other current and voltage ratings slll be
similar in construction and by the same manufacturer. 

Article 1B.27 for Electrical equipment:
 

1B.27 NAMEPLATES. 
The nameplates for the power transformers shall be lettered
in both English and Indonesian. Nameplates for other equipment shall be in

English.
 

Nameplates shall be provided for switches and other devices and shall be
lettered in English with legends and nameplates acceptable to the Engineer.
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Panel mounted instruments shall have nameplates made of laminated black phenolic engraving stock with white core. 
The lettering shall be not less than
1/4 inch square, bold engraved through the black outside layers so 
that the

letters appear white.
 

Niameplates for locally mounted instruments shall be attached 
to the faces of
the instruments in a manner acceptable to the Engineer.
 

1B.28 
 FACTORY PREWIRED ELECTRONIC SYSTIS CABINETS. 
 Internal wiring in
factory prewired electronic systems cabinets may be installed according
 
to the Contractor's standard as 
to wire size insulation and method of termination on internal equipment. Identification of conductors may be done
by insulation color coding identified on drawings or by printed wiring
lists. 
Terminal blocks for connection of external circuits into factory
prewired electronic systems cabinets shall meet all the requirements

specified above under Terminal Blocks.
 

1B.29 
AC MOTOR STARTERS. 
The Motor Control Center Specification and Data
Sheet, following this section, shows the wiring of the 
ac motor starters
which will be furnished by the Owner. 
 The Contractor shall assure that
the control wiring, including terminal designations, is compatible with
 
the starter wiring as shown.
 

1B.30 RACEWAY. 
Unless specified otherwise, all raceway interconnections
between devices, panels, boxes, and fittings shall conform to ANSI C80.1
and UL 6. 
All conduit connections shall be of the threaded type. 
 Unless
specified otherwise, all conduit shall be hot-dip galvanized rigid steel.
All conduit entering outdoor enclosures shall enter through '"eyers

Scru-Tite" hubs or threaded openings.
 

Double locknuts and bushings shall be provided at 
the termination of all
conduit not terminated in hubs. 
 Locknuts shall be designed to securely
bond the conduit to 
the box or cabinet when tightened.
 

Insulating bushings with insulating inserts in metal housings shall be
provided on conduit 1-1/4 inches and larger. 
 Insulating bushings shall
be grounding type. 
Standard bushings shall be galvanized.
 

Conduit fittings used on outdoor equipment shall be of heavy cast construc
tion and shall be sealed and gasketed.
 

All conduit shall be installed in exposed runs parallel or perpendicular
to dominant surfaces with right angle turns made of symmetrical bends or
fittings. 
A run of conduit shall not contain more than the equivalent of
four quarter bends, including those immediately at outlets and fittings.
Bends in conduit shall be made without reducing the internal diameter of

the conduit.
 

Conduit shall be supported at intervals not 
to exceed 5 feet by means of

conduit clamps and clamp-backs.
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Moisture pockets shall he eliminated from conduit installed on outdoorequipment. 
 If water cannot drain to 
the natural opening in the conduit
system, a hole shall be drilled in the bottom of a pull box or a "C-type"
conduit fitting provided in the low point of the conduit run.
 

Conduit shall be securely fastened to all boxes and cabinets. Threads on
metallic conduit shall project through the wall of the box to allow the
bushing to butt against the end of the conduit. The locknuts both inside
and outside shall then be tightened sufficiently to bond the conduit se
curely to the box.
 

The raceway system provided for all interconnecting wiring shall be accept
able to the Engineer.
 

1B.31 WIRING. 
 In general, all devices furnished under these specifications and requiring electrical connnections shall be designed for wiring
into junction boxes or cubicles with terminal blocks. 
Terminal blocks
shall be provided for conductors requiring connection to circuits external
to 
the specified equipment, for internal circuits crossing shipping splits,
and where equipment parts replacement and maintenance will be facilitated.
 

All spars contacts on relays, control switches, limit switches or similardevices shall be wired to hccessible terminal blocks for the Owner's futureconnections. 
All wiring leaving an enclosure shall leave from terminal
blocks and not from other devices in the enclosure.
 

Auxiliary equipment such as terminal blocks, auxiliary relays or contactors
shall be readily accessible. Auxiliary equipment shall be arranged in compartments, cubicles, or junction boxes that a serviceman will have direct
access to the equipment without removal of barriers, cover plates, or wiring.
Grouped terminal blocks for all external connections shall be provided.
 

Terminal blocks shall be grouped in instrument and control compartments
for easy accessiblity unrestricted by interference form structural members
and instruments. Sufficient space shall be provided on each side of each
terminal block to allow an orderly arrangement of all leads to be terminated
 
on the block.
 

A shorting type terminal block shall be installed at an accesaible location
for each current transformer. The shorting terminal block shall be the
 
one nearest the current transformer.
 

Terminal blocks shall not be mounted in compartments containing cables or
bused operating at voltages above 600 volts.
 

All wiring shall be conservatively selected for the electrical and environr',tal conditions of the installations. 
Unless otherwise specified or required otherwise to perform satisfactorily in a particular service, all
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electrical conductor shall be Class B, stranded copper, 14 AiW or larger.
Oil resistant and proper temperature application wiring shall be used
throughout. 
 MI cable is not acceptable. 
Control panel and cabinet wiring
shall be stranded copper conductor with NEC Type SIS, cross-linked polyethylene insulation rated at 600 volts, designed for a maximum conductor
temperature of 90 C, and shall meet the vertical flame test requirements per
 IPCEA S-19-61, Paragraph 6.19.6. 
Conductor insulation for other general
service wiring shall be flame retardant polyethylene according to IPCEA
S-19-8l, Part 3.18. 
NEC Type SF-2 silicone rubber insulated cable with
braided glass jacket shall be used where ambient conditions cause conductor operating temperatures to exceed 90 C.
 
Preinsulated ring-type terminals with crimp guides or preinsulated slotted
spring spade terminals shall be provided on all control conductor terminals,
except, noninsulated terminals shall be provided on devices equiped with
individual fitted covers. 
Typical devices upon which control conductors
shall be terminated with noninsulated terminals are General Electric Type SB-l
and Westinghouse Type W control switches and General Electric HEA and
Westinghouse Type WL lockout relays.
 

Each terminal block, conductor, relay, breaker,device, fuse block,and terminal shall other auxiliarybe permanently labeled to coincidefication indicated on the drawings. with identi
external circuits 

All terminals provided for termination ofshall be identifiedacceptable by inscribingto the Engineer on circuit designationsthe terminalpaint. All other block marking strips withwiring terminations black 
markings shall be identifiedon the device terminals either by legibleor by printingand conductor on wire sleeves.identification Terminalshall be by a permanentheat, solvents, or steam, method unaffected byand not easily dislodged, preferably byprinting on plastic sleeves. means of
Identification of conductors shall be by the
method described hereafter or acceptable equal. 
 Conductor identification
shall be with slip-on sleeves not less than 1/2 inch long.
shall be 
as manufactured by the Dura Mark Con:pany, 

The sleeves
 
York. Conductor identification shall be prinr-ed 

Port Washington, New
 
on the sleeve with a Thomas
and Betts Company Catalog No. WTI63M-l marking pen, Panduit Corp. Part No.
PX marking pen, or acceptable equal. 
 After inscription of the conductor
identification, the marking sleeve shall be coa:ed with clear acrylic spray
 

coating, Krylon No. 
1303 as manufactured by Borden, Inc., oracceptable
equal. 
Adhesive labels are not acceptable.
 
The arrangement of connections on 
terminal blocks shall be acceptable to
the Engineer.
 

All connections requiring disconnect plug type devices shall be provided
with factory terminated conductors on both sides of each plug.
multiconductor cable Sufficientshall be provided to connect the plugs into junctionboxes containing terminal blocks for the Owner's external connections.
conductors on the disconnect portion of plugs shall be in a common jacket.
 
All
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All temporary wiring installed in the factory for equipment testing 6iall
 
be removed prior to shipment of the equipment.
 

1B.32 CABLE TERMINATION PROVISIONS. 
Electrical conductors supplying the
equipment provided under these specifications will be sized for installation
 
in covered electrical cable tray to a 4 inch loading depth and with 40 per

cent random fill. 
Sizing will be in accordance with the requirements of the
 
following standards:
 

IPCEA - NEMA Standard of Ampacities of Cables 
in Trays, 1972
 

AIEE - IPCEA Power Cable Aripacities Handbook, 
1962 (IPCEA P-46-426 & IEEE Publication No. S-135)
 

IPCEA Short Circuit Characteristics of Insulated Cable,
 
Publication P-32-382, 1969
 

Capacity of conduit entrances, terminal enclosures, and conductor terminals

shall be as required to accommodate either copper or aluminum conductors which
 
are sized as described in the previous paragraph.
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Section IC - ENGINEERING DATA
 

IC.I GENERAL. 
This section covers engineering data, instruction manuals,

and manufacturer's drawings which the Contractor shall submit to 
the Engi
neer for design information or review. As stipulated in Section 1A,

compliance with the specified schedule for drawing and data submittal is
essential to 
the scheduled progress and completion of Units 1 and 2 and
 
is of the essence of this Contract.
 

IC.2 CORRESPONDENCE. Correspondence forwarding drawings, instruction
 
manuals, and other engineering data shall be addressed as 
follows:
 

Black & Veatch International
 
P.O. Box 8405
 
Kansas City, Missouri 64114
 

Attention: 
Mr. L. J. Svoboda
 

1C.3 PERFORMANCE CURVES. 
 Within 30 days after award of contract,
 
12 copies of the following performance curves shall be submitted:
 

Speed torque, speed current, and safe time current 
curves
 
* for cq~ 4$// Mp'drc circulating water pump motors 

IC.4 MOTOR INFORMATION. 
 A sample Motor Information Sheet is bound at 
the

end of Subsection lDl. The successful bidder will receive one copy of this

form for each motor for which a Motor Specification and Data Sheet has been
included in these specifications. 
 These sheets shall be completed and copies

submitted as specified 
in this Section lC. 
 The number of copies required

shall be the same as 
for other manufacturer's drawings.
 

IC.5 DRAWINGS. Drainsshall be submitted for the Engineer's review in
 
accordance with the following procedures and schedules. 

lC.5.l Procedures. Drawings shall be in sufficient detail to show the
kind, size, arrangement, weights of each component, breakdown for shipment,

and operation of component materials and devices; the external connections,

anchorages and supports required; the dimensions needed 
for installation
 
and correlation with other materials and equipment; 
and the information
 
specifically requested in this section under "Schedules".
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Six copies of each drawing, preliminary or certified, shall be submitted
to the Engineer. Each drawing submitted, shall be clearly marked with the
name of the project, the specification number, the Engineer's assigned
number, the Contractor's name, and references to applicable specification
paragraphs. When catalog pages are 
submitted, the applicable items shall be
 
indicated.
 

"Preliminary" dtawings shall be reasonably complete and suitable for the
Engineer's use in establishing basic plant arrangement and design requirements. Preliminary drawings will not be reviewed by the Engineer; however,
the Engineer will refer to 
the Contractor conflicts or discrepancies which
he may discover in his reference to the drawings.
 

"Certified" drawings will be reviewed by the Engineer and returned 
to the
Contractor marked RETURNED FOR CORRECTION, EXCEPTIONS NOTED, NO EXCEPTIONS
 
NOTED, or RECEIVED FOR DISTRIBUTION.
 

When the drawings are returned marked NO EXCEPTIONS NOTED or RECEIVED FOR
DISTRIBUTION, additional copies shall be submitted to the Engineer for
distribution. 
The number of additional copies will be determined by the

Engineer, but will not exceed six.
 

When the drawings are returned marked EXCEPTIONS NOTED the changes shall
be made as noted thereon and corrected copies shall be -ubmitted 
to the
Engineer for final review and distribution. 
The numberl of.corrected copies
will be determined by the Engineer, but will not 
excsedtwelve.
 

When the drawings and data are returned marked RETURNED FOR CORRECTION the
corrections shall be made as 
noted thereon and as instructed by the Engineer and six corrected copies shall be resubmitted for review.
 

The Engineer's review of drawings and data will cover only general conformity to the specifications and the external connections and dimensions whiL'haffect the plant arrangement. The Engineer's review of drawings returnedmarked NO EXCEPTIONS NOTED, or 
EXCEPTIONS NOTED does 
not indicate a thorough
review of all dimensions, quantities, and details of the material, equipment, device, or item shown and does not relieve the Contractor from any
responsibility for errors or deviations from the specification requirements.
 

No work shall be performed in connection with the fabrication or manufacture
of equipment and materials until the drmings and data therefor have been
reviewed by the Engineer. 
Work may proceed on equipmnt and materials when
the drawings and data therefor have been returned marked NO EXCEPTIONS NOTED
or 
RECEIVED FOR DISTRIBUTION and when drawings have been marked EXCEPTIONS
NOTED provided the work is performed in accordance with the Engineer's

notations.
 

All drawings, after final processing by the Engineer, shall become a part
of the specification documents and the work shown or described thereby
shall be performed in conformity therewith unless otherwise required by

the Owner or the Engineer.
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6hen 	changes in the wiring and equipment are made in the field to corroet

shop 	construction errors or to adapt the requirements to the Owner's 
re
quirements, the Contractor shall prepare and submit 12 copies of record
 
drawings to the Engineer to show the equipment as finally installed.
 

Upon receipt from the Engineer of drawings marked NO EXCEPTIONS NOTED or
 
RECEIVED FOR DISTRIBUTION, the Contractor shall transmit two full size
reproducible prints of each drawing to the Engineer. 
 The reproducible shall

be right reading, on 0.003 inch thick Du Pont wash-off mylar and shall not

exceed 34 inches by 44 inches in size. 
Diazo sepias, black line uylar, or
 
auto-positive reproducibles will not be acceptable.
 

Three microfilm aperture cards of each final drawing shall be submitted.

Microfilming and aperture card mounting shall be in accordance with the

applicable requirements of Military Specifications NfLv-M-9868, and
 
MIL-M-38761.
 

1C.5.2 Schedules. 
Drawings shall be submitted in acL,-rdance with the

following schedules. The number of days specified shall be from and after
 
the date of contract award.
 

a. 	 For preliminary issue within 30 days dnd certified issue within
 
75 days:
 

d/u'd/ade Ic/c/nddeddsd'r I/'dlWAI e /dddide 

/ddY/de'sd'e /Itr4/an/d dddrIdddide 

Circulating water pump and motor outline
 

* AdA W M$Air P 

b. For preliminary issue within 45 days and certified issue within
 

90 days:
 

*qQk)wqwqfQ9f 4*99VQ vvl 

wg*A$1 YQflW Q V 

Wiring diagrams
 

Completed Motor Information Sheets
 

*Not 	included in Contract
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c. For preliminary issue within 60 days and certLfied issue withi. 

120 days: 

Miscellaneous trim drawings 

d. For preliminary issue within 
180 days: 

90 days and certified issue within 

Erection drawings 

1C.5.3 Wiring Diagrams. Connection and interconnection wiring diagrams
 
furnished by the Contractor shall meet the requirements of ANSI Y 14.15a
1971, Section 15-11, Article 15-11.3.2.1, BRANCHED HIGHWAY. The wiring
 
drawings shall be drawn with all devices shown in their relative physical
 
locations. Wiring diagrams shall be rear view. Each device connection
 
shall have near each termination, shown in separate breaks, the opposite
 
end destination.
 

Wiring diagrams shall be prepared on sheets approximately 34 inches by 44
 
inches. Where interconnecting wiring from different items of equipment or
 
sectional wiring diagrams of the same item of equipment appear on different
 
wiring diagram sheets, all interconnections shall be clearly identified.
 
Where sectional wiring diagrams are required for a single item of equipment
 
suc',as a relay panel or control panel, that section of the panel which is
 
represented by each individual wiring diagran sheet shall be keyed on that
 
sheet in a manner acceptable to the Engineer.
 

Information shown on the Contractor's drawings shall include wiring of the
 
individual panel items as they actually will appear in the panel, contact
 
arrangements of switches, and internal wiring of relays and instruments.
 

Elementary diagrams shall be cross-referenced to terminal markings on the
 
connection and interconnection diagrams, but need not show complete details
 
of circuits external to the panels. Each item of panel mounted equipment
 
shown on the diagrams shall be identified by item number and name.
 

Sufficient space shall be left on the Owner's side of outgoing terminal
 
blocks for adding cable color codes and circuit numbers.
 

1C.6 INSTRUCTION MANUALS. The Contractor shall furnish 10 complete and
 
final copies of instruction manuals for the equipment not later than 30 days
 
prior to the shipment of the equipment.
 

9 final copies of the instruction manuals shall be sent to the Owner and
 
1 final copy shall be sent to the Engineer.
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Manuals shall be assembled and bound in Buchan Type ORL (old style) binders
 
covered with pyroxylin impregnated black buckram covers, manufactured by

Buchan Loose Leaf Records Co., Clifton Heights, Pennsylvania. Binders
 
shall not be greater than 3-1/2 inches thick and shall be adjustable to
 
permit secure compact binding. Each binder shall be stamped with the proper

identification as indicated on Drawing A6104-030273 bound at the end of this
 
section. 
Binders shall be black with gold lettering.
 

A complete proofed copy of the proposed manual, including cover lettering,

shall be submitted to the Engineer for acceptance. After acceptance, the
 
remaining copies shall be submitted as directed by the Engineer.
 

The manuals shall include the following:
 

Table of Contents and index tabs
 

Specifications, test data, and curves
 

Description of the equipment
 

Operating instructions
 

Instructions in methods of receiving, inspection,
 
storage, and handling
 

Complete installation and maintenance instructions
 

Assembly drawings
 

Parts lists
 

Schedule of required lubricants
 

Nameplate information and shop order
 
numbers for each item of equipment and
 
component part thereof
 

List of recommended spare parts and prices
 

List of maintenance tools furnished with the equipment
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Section iD - ELECTRIC MOTORS 

ID.1 GENERAL. Theme motor specifications are applicable to all electric
motors required for the operation of the equipment furnished. Motor Specification and Data Sheets for the motors required have been included in tr.a
equipment articles as required. 
Any motors not specifically covered but
still required for operation of the equipment shall be furnished. 7he Contractor shall list and include as part of the Proposal the additic-.1al motors
being furnished and they shall be in accordance with these spectrications.
 

(PLN - 6104 )
(SURFACE CONDENSER - M-12A) ID-1 
030173
 



Subsection IDI 
- INTEGRAL HORSEPOWER AC MOTORS
 

I1.1 ,,.ERAL. Tlese motor specifications are applicable to all integral
norsepower ac 
electric motors required for the operation of the equipment
furnished. 
Motor Specification and Data Sheets for the motors required
have been 
included in the equipment articles 
as required.
 

The requirements of the individual Motor Specification and Data Sheets shall
govern where conflicts occur.
 

ID1.2 
 CODES AND STAiDARDS. 
All motors shall be designed and fabricated to
conform to the requirements of applicable ANSI, IEEE, and NEMA standards.
 
IDl.3 RATING. 
Unless otherwise stated in the technical sections or on the
Motor Specification and Data Sneets, all integral horsepower motors shall
be designed for operation on 380 volts, 3 phase, 50 hertz or 4000 volts,

3 phase, 50 hertz.
 

Motors shall be designed for full voltage starting, frequent starting where
required, and shall be suitable for continuous duty in the specified ambient.
Intermittent duty motors may be furnished where recognized and defined as
standard by the equipment standards and codes. 
 Motors shall be sized for
the altitude at which the equipment will be installed.
 

Tile 
electric motor brake horsepower required to drive the furnished equipment at 
the maximum design point of the equipment shall not exceed the
motor rating at 1.0 service factor. Motors shall be sized so 
that, under
.naximum load conditions imposed by the driven equipment, the motor has an
additional continuous rated overload capacity of not less 
than 15 per cent.
Motors with a service factor of 1.15 may be applied up
horsepower rating. to full nameplate
Motors with a service factor of 1.00 may be applied
up 
to 87 per cent of full nameplate rating.
 

IDI.4 NAMEPLATE DATA. 
All motor nameplate
requiremnents. data shall conform to Ni'MA M;The following additional nameplate data shall be included:
 

Manufacturer's identification number
 
Frame size number
 
Insulation system class designation
 
Service factor
 
Locked-rotor kVA code letter
 
Starting limitations, if any
Direction of rotation and voltage sequence as specified later
 

IDl.5 
 TERMINAL M.ARKINGS. Terminal markings for motors shall be in 
accordance with Part 2 of NEMA MG 1 standards.
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IDl., D"ISIl'. ,.,D CO.STRUCTIoS;.
be coordinated Design and construction of each motor shallwith tne driven equipment requirements
the and as designated on:2otor Specification and Data Sheets. 

I)i.6. I ';,rvct 'ict. or. 
.1 

For ;ill nutors 200 horsepower or lesswithL :,vrvict furnishedf:aci or greatcr than 1.0, the service factor shall be inac:t,rdance with NEMA MG 1-12.47. 

For 11l motors rated above 2UU horsepowergreater than 1.0, 
furnished with a service factorthe motor nameplate shall show the horsepower rating at
1.0 service factor, and the service factor,
provide 
a continuous horsepower capacity equal 

The 
to 
motor shall be designed to
 
the rated horsepower at
1.0 service factor multiplied by the specified motor service factor without
exceeding the total limiting temperature rise stated in these specifications for the insulation system and enclosure specified.
 

IDl.6.2 
 Enclosures. 
All motors shall be self-cooled.
 

Motors for normal indoor service shall have dripproof enclosures. 
Motors
for unusual indoor service shall be totally enclosed and of
type enclosure for the particular service as 
the correct
 

specified in NEMA MG 1-1.26.
 
iotors for normal outdoor service shall be NEMA waterproof totally enclosed
or have a NEM1A wfeather-protected Type I enclosure.Type I NEMA weather-protected
motors shall be complete with screen guards over all openings.
Screen guards shall be fabricated of corrosion resistant metal.
 
Motors for outdoor service shall have all exposed metal surfaces protected,
where practical, with a corrosion resistant polyester paint or coating.
Exposed unpainted and uncoated metal surfaces shall be of a corrosion resistant material.
 

All self-ventilated open type motors, including those with dripproof,
splashproof, and weather-protected enclosures, and the fan hoods of totally
enclosed fan cooled motors shall meet iNEMA MG 1 requirements for a fully
guarded machine.
 

Totally enclosed motors shall be furnished with drain plugs, and with cast
iron frames, bearing brackets, and terminal housings. 
 Fan cooled motors shall
have fans fabricated of corrosion resistant metal and cast iron fan covers.
Drain plugs shall be Crouse-Hinds Type hCD "Universal" combination water
drain-breather type or acceptable equal. 
Rotating shaft seal is preferred
on shaft extension end of motor.
 
All motor nameplates and attachment pins shall be corrosion resistant material.
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ID1.6.3 
 insulation. 

Class B, s 

All insulated windings shall have nonhygroscopic
!aled insulation system rated for temperature rise and ambient
temperature In accordance with N1.1A MG 
1 standards for 
the insulation
class specified except for motors having a service factor greater than
1.0. 
 The observable temperature rise measured by resi'tance for motors
having a service factor greater than 1.0 shall not exceed 80 C when
operating at service factor load.
 
When ambien- temperatures greater than 40 C are specified, the observable
temperature rise shall be reduced in accordance with NEMA MG 1 standards.
 
For the sealed insulation system specified, two additional dips and bakes
of epoxy varnish or vacuum-pressure impregnation shall be included to provide 
a premium insulation for random windings. 
Sealed insulation for formed
coil windings shall be in accordance with the requirements of NEMA MG 1
standards.
 

The insulation resistance corrected to 40 C shall be not less than motor
rated kV+l megohms for all windings.
 

An insulation resistance-time 
curve corrected to 40 C for determining the
polarization index for windings of motors rated above 600 volts with formedcoil stators shall be taken immediately prior to making the final high potential ground test. 
 Each stator phase shall be tested separately to
with other phases grounded. ground
Motors shall be tested at 5000 volts dc. 
 The
ambient temperature, winding temperature, and relative humidity values shall
be included with the recorded data. 
The polarization index shall not be
less than 3.0.
 

IDl.6.4 
 Space Heaters. 
All motors furnished in NEMA 180 frame series
or 
larger shall have 240 volt, single phase, 50 hertz space heaters.
Space heaters shall be provided inside the motor enclosure in a location
suitable for easy removal and replacement. 
Space heaters shall be of the
capacity required to maintain the motor internal temperature above the
dew point when the motor is idle and shall be isolated by a heat insulation barrier or 
located so as 
not to
surfaces. cause heat damage to adjacent painted
Space heater leads shall be 600 volt stranded copper cable and
shall include terminal connectors.
 

lDl.6.5 
Terminal Housings. 
A single terminal housing for motor power leads
and accessory leads shall be furnished on all motors rated 600 volts and
less. 
 A terminal housing for power leads and a separate accessory terminal
housing for accessory leads shall be furnished on motors rated above 600
volts. 
 When embedded temperature detectors are included in the specified
accessories, an additional terminal housing shall be provided for detector
leads. 
 Leads insulated for different voltage classes shall not occupy or
terminate in the same housing under any conditions.
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T'err; ial housings shall be cast iron, pressed steel, or fabricated steel.liousiog shall be diagonally split with a gasket between the diagonallyspilit hIalves of the housing. Each housing shall have a threaded ope ingto pr vide a :atertight rigid conne,.t ion with the condui t and .hii bede,i);aed for rotation In 90 degree [ncrol'lrlts, or ilrovi sionflM llu idedotItcr.' :i ;, to receive conduit from any of four dirocLions. A litlcoltict -inj3 :1,tr lead positioner and gasket shall be furnished between the houtsingand [.i, riotor frame. All motor leads located in the housing shall haveterminals and shall be permanently numbered for ease of identification. 

Separit accessory terminal housings provided for current transformer leads,
temperature detector leads, space heater leads, alarm device leads, speed
switch leads, 
and other similar accessory equipment leads shall be complete
with screw type 
terminal blocks General Electric Type EB-5 or acceptable
equal for termination of such 
leads. 
 Terminal blocks for current transformer
leads Thall be shorting type. 
 Each terminal in the blocks shall be identified and marked for its 
respective leads. Accessory terminal housings

shall be accessible from outside the motor.
 

Terminal housings shall be designed and constructed to.permit motor removal 
after installation without disconnecting motor power and accessory

lead raceways from the terminal housings.
 

All motor power lead 
terminal housings shall be at 
least one size larger
than normally furnished as standard and, for motors rated above 600 volts,
shall be arranged Lo permit the installation of stress 
cones within the
housing. 
Surge capacitors and lightning arresters, when specified, shall
be mounted at 
the motor terminals inside an oversized housing.
 

Location and dimensions of terminal housings for motors 
rated above 600
volts 
shall be subject to acceptance by the Engineer.
 

IDI.6.6 Leads. 
 All leads including motor power leads, current 
transformer
leads, space heater leads, and thermal device leads shall be wired into
their respective terminal housing. 
 All motor leads and their terminals
shall be marked in accordance with the 
requirements of NEMA MG 1, Part 2.
 

All motors rated 100 horsepower and larger, and all motors 
furnished with
unidirectional blowers shall have the direction of rotation marked by an
arrow mounted visibly on 
the stator 
frame near the terminal housing or on
the nameplate and the leads marked for phase sequence Tl, T2, T3, 
to correspond to the direction of rotation and supply voltage sequence.
 

Space heater leads for motors 
rated 600 volts 
or less shall be wircd into
the motor power lead terminal housing, and space heater leads for motors
rated over 600 volts shall be wired to 
the separate accessory terminal
 
housing.
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Dual voltage rated motor leads shall be easily connected or reconnected in
the terminal housing for operating voltage. 
Permanent instructions ior making
these connections shall be furnished inside the terminal housing or theon 
motor frame or nameplate.
 

Strap type leads shall Itave oolt holes arranged in accordance with ""'A\
SG 1. 

IDI.6.7 Terminals. 
 All cable type leads shall be provided with Burndy Type
YA (long barrel) or equivalent compression type connectors.
 

LDI.6.8 
 Ground Connectors. 
Motors shall be furnished with a grounding
connector attached to the motor frame inside the motor power lead terminal
housing. 
The grounding connector may be 
a lug or terminal or other acceptable grounding connector. The ground cable size will be given later.
 
Motors rated higher than 600 volts shall have an additional grounding connector permanently attached to 
the motor frame on the same side of
motor as the
the motor power lead terminal housing. The grounding connector
may be a corrosion resistant metal pad welded or brazed to motor frame with
a threaded hole at 
its center, a terminal connector attached to 
the motor
frame, or other acceptable motor frame grounding method.
point shall be on or near The grounding
the end of the motor opposite the output shaft of
horizontal motors and on or near 
the base of vertical motors.
 

IDI.6.9 Bearings. Motors furnished in NEbMA 360 frame series and larger
shall be provided witi 
oil lubricated sleeve bearings. 
Motors furnished
in smaller frame sizes shall be provided wita grease lubricated, rolling
element, self-lubricated, regreaseable type bearings.
 

Grease or 
oil lubricated rolling element thrust and radial bearings shall
be designed and fabricated in abcordance with AFBMA standards to have a
minimum L-10 life rating of not 
less than 130,000 hours under the load,
speed, and thrust requirements for direct coupled service and not less
than 42,500 hours for belt 
or chain connected service. 
Grease lubricated
radial bearings shall be double-shielded.
 

Sleeve bearings shall be oil-ring lubricated type with mountings provided
with oil level sight glasses marked for required oil level at motor running
and motor standstill. 
 The oil ring shall be one-piece construction; split
type construction will not ue acceptable. 
Stationary labyrinth seals shall
be bronze material.
 

Sleeve bearings, end bells, and bearing housings 
for horizontal motors shall
be split 
type when available for the frame and enclosure specified. 
Air
gap mleasurement holes or other acceptable means shall be provided in each
motor end enclosure for checking air gap of sleeve bearing motors.
 

(PLN - 6104, )
(SURFACE CONDENSER - M4-12A)
060473 


lDl-5
 



.;1ee' be.trings on iorizontal mocor. shall be designed
With rvp.,e,ct to running mag, eLic 

and located ventrally 
center to prevent the rotor axialfrom Ocing continuously applied against either end of 

tlrtist 

motors snall be the hearing.capabile of withstanding without 
'lh 

damage tihe axial tMhrut;that 
are developed wien the motor is energized.
 

Insalation shall be provided to prevent circulation of shaft current
sleeve onand plate type bearings, on 
oil piping connections for external
bearing lubrication systems and, when required, on rolling element bearings.
 
Tiru~st 
Dearings for vertical motors shall be capable of operating for extended periods of time at 
any of tie tLrust loadings imposed by the specific
piece of driven equipment during starting and normal operation without
damage to the bearing, the motor frame, 
or other motor parts.
 

Stacked rolling element bearings will not 
be acceptable except for vertical
thrust bearings in 
frame sizes up through NEMA 360 Series open type enclosures and up through NEMA 680 Series totally enclosed type enclosures.
Where stacked bearings are furnished, matched pair, ABEC Grade 3 precision
tolerance bearings with flush ground sides 

on shall be provided. Bearing seats
the shalt and the bearing in housing shall have accuracy equal 
to that of
the bearing.
 

The type thrust bearing specified on 
the Motor Specification and Data
Sheets shall be used for Base Bid Proposals. Alternate bids will be considered for other type thrust bearings provided that the Proposal contains
the 
following information: 
 normal downthrust capacity of bearing to be
furnished, type of thrust bearing, number of bearings if angular contact
type, 
thrust bearing losses, type of lubrication, quantity of cooling water
if required, and AFBIfA minimum L-1O life rating in hours for rolling element 
bearing under the load, speed, and foregoing normal thrust conditions.
 
All mountings for bearings shall be designed to prevent the 
entrance of
lubricant into tile moLor enclosure or dirt into the bearings, and shall be
provided with pipes, drain plugs, and fittings arranged for safe, easy
lubrication from the outside of re

the motor while the motor is in service.
 
Bearing lubrication shall be furnished by an 
internal lubrication system,
unless specified otherwise on 
the Mlotor Specification and Data Sheets.
When an 
external lubrication system is required it shall be furnished complete by the Contractor, including all required connections. Required
connections shall be furnished for forced or 
recirculating lube oil as
specified on 
the Motor Specification and Data Sheets.
 

The Contractor shall 
furnish all lubrication information required to 
assure
proper equipment startup and subsequent bearing maintenance. Motors furnished with rolling element bearings shall have the AFBMA bearing identification number shown on a nameplate attached to the motor fraire.
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101.6.L0 
 Rotors. 

:otors 

All induction motors shall have squirrel-cage rotor;.
shall be adequately sized to avoid overheating during acceleration
of 
the motor and driven equipment. 
 aotors not of integral die cast con:truction shall be furnished with copper or copper alloy cage material.
 
All motor rotating components shall be dynamically balanced after mounting
on the shaft. 
Motor vibration shall not exceed the peak-to-peak amplitude
values given in NLMA MG 1 standards when measured in accordance with those
standards.
 

For motor3 rated above 500 horsepower, the minimum clearance space required
for removal of the rotor shall be indicated both in the Proposal and on
dimensional outline drawing. 
the
 

1D1.6.11 
 Shafts. 
 Where shipment permits, motor output shafts shall be
complete with motor half coupling mounted, connected to the driven equipment, and adjusted ready for operation. 
Where motor size prevents shipment
with motor connected to driven equipment, the motor half coupling shall be
factory mounted for field connection to the driven equipment.
 
The output shaft of motors furnished with sleeve bearings shall be circumscribed with permanent marks indicating the motor magnetic center and end
float limits when level and running at 
rated speed. A permanent, identified
reference point shall be indicated or attached to
shaft seal. the bearing housing or
The markings shall be easily identifiable for 
use during motor
installation.
 

Rotor e.d float and coupling end play for horizontal sleeve bearing motors
shall be in accordance with NEMA MG 1-14.37 and -20.81. 
 The minimum rotor
end float in fractions of an inch and the maximum diameter in inches of 
the
lathe center in the shaft extension shall be shown on 
the motor dimensional
 
outline drawing.
 

IDl.6.12 
Torque Characteristics. 
 The torque characteristics of all induction motors at 
90 p-er centrated voltage or at 
the starting conditions
shown on the Motor Specification and Data Sheets shall be as
accelerate to required to
full speed the inertia loads of the motor and driven equipment without damage to 
the motor or 

at 

the equipment. Locked-rotor current
rated voltage of all induction motors shall be the minimum within the
standard design limits used. 
All motors shall be deaigned and fabricated
to withstand the forces of across-the-line starting at 110 per 
cent rated

voltage.
 

Unless specified otherwise, motors rated 200 horsepower and less shall have
torques and locked-rotor current 
in accordance with NEIA MG 1, Part 12 for
the specified design classification. 
 For motors rated above 200 horsepower,
the torques in per cent full-load torque at rated voltage and frequency
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;hall 
 Ot !be less than 200 breakdown, 85 pull-up, and 100 starting.
roLor kVA/hp at 
 Lockedrated voltage and frequency shall not exceed 5.77 for motors
rated above 200 through 500 horsepower and 5.59 for motors rated above 500
horsepower.
 

IDI.6.13 
 Critical se. 
 :iotors shall be designed 
to keep torsional and
rotational natural frequencies of vibration outside of the motor rated
speed ranges 
to avoid resonant vibration over the operating speed range
of the equipment-motor unit.
 

D.6.14 
Exti-rnally Originating Vibration. 
Motors shall be capable of withstanding continuously, without damage, externally originating vibration
transmitted through the motor shaft

tude to 

or the motor foundation equal in magnithe maximum internal motor vibration which is permitted by NEMA
:IG 1 standards for the motor alone.
 
1DI.6.15 
Temperature Detectors. 
 Bearing and winding temperature detectors
shall be furnished and installed complete in accordance with the applicable
requirements of ANSI C96.1 and IEEE 119 standards. 
Detectors shall be compatible with instrumentation requirements.
 

Resistance type temperature detectors shall conform to Edison-Omniguard
Characteristic Curve No. 7, 120 ohms at 0 degree C.
 
Thermocouple type temperature detectors shall be ungrounded dual element,
ISA Type K chromel-alumel.
 

IDI.6.16 
 Bearing Temperature Detectors. 
 Bearing detectors, complete with
detector head and holr assemblies as required, shall be furnished on 
motors with sleeve and Kingsbury type bearings. all

Detectors shall be furnished
on motors with antifriction bearings when specified on the Motor Specification and Data Sheets. 
 The detector temperature sensitive tip shall be hermetically sealed and held in intimate contact with the outside diameter of
the bearing babbitt not over 1/16 inch from shaft surface of bearing babbitt
on 
sleeve bearings and 
on the outer race 
or in close proximity to 
the bearing
metal for antif7ictlon bearings.
 

Thermocouple type detectors for bearings shall be insulated with magnesium
oxide packed in 
a stainless steel protective sheath.
 
IDI.6.17 
 Winding Temperature Detectors.
shall be Winding temperature detectors
furnished, installed and wired complete when specified
Specification and Data Sheets. 
 on the Motor
When embedded detectors are specified, a
 detector lead terminal housing shall be included mounted on the motor frame.
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Detectors embedded between coils in tMe stator slotsaround shall be evenly spacedthe stator and centrally located axially in the slot. Detectorsembedded in the coil end-turns shall be evenly spaced arowid the stator andlocated out of the ventilating air stream.
 

Ther.iocouple type detectors shall be embedded in the coil end-turns of randomwound stators and embedded between the coils in the stator slots of formwound stators. 
 The number of thermocouples shall be as
Motor Specification and Data Sheets. 
specified on the

Thermocouple wire shall be solid 18
AWG or larger.
 

Temperature detector and detector lead insulation class shall be the
as the same
stator coil insulation class. 
 Leads for detectors furnished on
motors rated above 600 volts shall be provided with a protective brass
interlocked spiral armor and terminated on a terminal block. 

All temperature detectors shall be tested at 1500 volts to ground andchecked for accuracy just before the final winding dielectric
taken. tests are
Accuracy shall be checked by measurement of the detector resistance
or by checking the temperature reading obtained with a temperature detector
meter when the windings are at 
room temperature.
 

IDl.6.18 
Motor Differential Protection. 
All 3 phase motors rated over 600
volts whichare 1500 horsepower and larger shall be furnished with thr~e
relaying accuracy current transformers. 
Current transformers shall be
provided with stranded cable type leads and shall be removable without disassembly of 
the motor. 
Current transformer ratios will be determined later
by the Engineer. 
Motors shall be furnished with six leads and with a connection plate showing lead terminal connection for operating voltage mounted
on 
the inside surface of the terminal housing cover. 
 The type of connection,
wye 
or delta, shall be stated in the Proposal Data.
 

lDl.6.19 
/'oise Level. 

0.0002 dynes 

The average no-load overall sound pressure level recm2 shall not exceed 90 dBA measured 3 feet from major machine
surfaces for motors furnished in NEMA 440 series frame sizes and smaller.
re sound level for motors furnished in frame sizes larger thah NEMA 440
series shall not exceed 90 dBA measured 5 feet from major machine surfaces.
Sound pressure levels shall be determined from 5-position readings. 
Octave band sound pressure level values re 0.0002 dynes/cm2 dBC shall be
included on 
each Motor Information Sheet.
 

In addition to conformance with the specified noise leve , single frequency
air-borne windage noise shall not exceed levels which can produce damage to
the human ear. 

Noise level measurements shall be in accordance with the requirements of IEEENo. 85 Test Procedures.
 

Sound reduction baffles, mufflers, and materials shall be contained within
the motor enclosure except external fan mufflers may be furnished for totally
enclosed fan cooled motors.
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101.7 FAC'',)Ry TESTS AND INSPECTION. 

at th. manui acturer's 

Each motor shall be tested and inspectedfactory to determine or that it isni'chanical d' ects and (o 
free from electriicalprovide assifdl' that It mlfit of thiese specifict at)ions. 111tsIt I rqure-Test Plroceduirs shlll
IEEE No. 112A be in ccordaice withT'es t Procedtir, Ior Po1vphise Inuduction ot ors anld Gvuerators. 

IDI./.1 Routine Tests and insaection. 
 'hie standard routine tests
tions shall be made on and inspeceach motor. These shall include the following:
 

No-load running current at 
normal voltage
Locked-rotor current 
at fractional voltage

Ieasurement of 
winding resistance 
Dielectric test
 
Inspection of bearings and bearing lubrication system


Five copies of reports of the routine test for each motor shall be included
with the dimensional outline drawings submitted to 
the Engineer. 
For motors
rated above 100 horsepower, the test reports shall be submitted to the
Engineer prior to shipment of the motor from the manufacturer's factory.
 
In each case where the motor design furnished is an electrical duplicate of
one which has been manufactured and completely tested to
mance characteristics, determine perfor
performance tests 

five copies of reports covering the results of the
for the 
design, including a speed-torque-current
shall be provided in addition to curve,

the routine test specified. 
 Electrical
duplicate design includes those designs which are considered a "ratio-ofvoltage" to 
the specified voltage.
 

lDl.7.2 
Additional Tests for Large Motors.
horsepower, test For motors rated above 500
report data shall include the following in addition to
other requirements 
of these specifications:
 

Final value of motor axial and radial vibration
Length of 
time and final temperature rise of bearing test
A statement that bearings have been inspected and
 
approved for shipment
Insulation resistance-time 
curve 
and polarization index
for motors with formed-coil stators
Final value of motor noise 
level including statement that
there is 
no objectionable discrete frequency windage

noise
 

IDI.8 
 MOTOR SPECIFICATION AND DATA SHEETS. 
 The Motor Specification and
Data Sheets specify the major construction requirements for each motor.
After award of contract, in accordance with the schedule specified in
Section 1C, 
the Contractor shall complete an
Information Sheets submit copies of the Motor
for each motor furnished with all motor data filled in.
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IDI.9 )A.:UFACTURERS. Motors shall be as manufactured by one or mot , o' ,1following:
 

Allis-Chalmers
 

Century
 
Electric Machinery
 
Electric Products
 
General Electric
 
Ideal Electric
 
Reliance
 
U.S. Motors
 
Westinghouse
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ITEN
MOTOR _ __-_I____ 
$____ 
PROJECT bLj4


MOTOR DATA TO BE 
SUBMITTED BY 
SUCCESSFUL BIDDER 
AS SPECIFIED
INFORMATION REQUIRED FOR ACL-L MOTORS. 
P 

FULL LOAD SPEED RPM 	 TENP. RISE. C BY RESISTANCE


AT SERVICE FACTOR OF 1.0 
 ;1.1S
FULL LOAD CURRENT 
 AMPS

LOCKED ROTOR CURRENT 
 AMPS 
 SOUND LEVELS:
TOTAL MOTOR WT 

SOUNDSPACE HEATERS I IF FURNISNED) 
LIS 	 POWER LEVEL 

RE 10-12 WATTSNUNNER OF UNITS dtA
 
FREE FIELD
 

UNIT RATING. WATTS.
 

INFORMATLL 
 ftLQUiF, FOR ALL MOTORS 200 HP AND LES

SOUND LEVELS:
 

OVERALL MEAN SOUND PRESSURE LEVEL
 
RE 0.0002 DYNES/CM2 REFERENCE DISTANCE

OF 3 FEET dRA FREE FIELD
 

INFORMATION REQUIRED FOR MOTORS LARGER THAN 200 HP
 

EFFICIENCY, PER CENT 
 BOWD LEVELS:

LOAD: 1/2-3/4 4/0POWER FACTOR, PER CENT 	 LOVERALL MEAN SOUND PRESURE LEVEL
LOAD: 1/2_3/4 i4 
 WE 0.0002 DYNESICN' FEET._ - dIA

MINIMIUM STARTING VOLTAGE 
IN 
 FREE FIELD
PER CENT OF FULL VOLTA4E:
 

CALCULATED: 
 E I SARCE 
SPECIFIED: ----------

RE 0.0002 DYNl'.4lCZO .ERG.4CE 013TANCE 
OUTLINF OK. NO. 
 OF 5 FEET

ALLOWABLE STARTS 


FREQUENCY RANGE, CPS
ACCELERATING TIME: 	 j.EJj, i.C 
"-1O_
AT FULL VOLTAGE 


AT STARTING VOLTAGE 	
SEC. 100-355
 
SEC. 
 "S5-710
LOCKED ROTOR PF 


PER CENT 
 710-1400
LOCKED ROTOR TORQUE 
 .,_ FT-LI
PULL UP TORQUE 1400-2800
 
FT-LB
BREAKOOWN TO*QE 2800-5600
 
FT-LB 
 5400-11200

TOTAL ROTOR WT LBS 
ROTOR INERTIA 


LW-FT 2 
OPEN CiR. TIN COIS'T. SEC. 
 FIMOTORS FOR WHICHDIFFERENTIALLOCKED ROTOR SAFE STALLED TIME: 
 PIOTECTION 
1 1PE1IFIED:AT FULL VOLTAGE ------------- _3EC.
AT STARTING 	 STATOR COIN:VOLTAG_ 	 WYE

SEC. 

FOR 	 K LTAVERTICAL TOt: REED FREQUENCY ._.C 
FORHORIZONTAL TORS 14ATED 1000 P ANDLARGER AT3000RPM AND MOTO&
FOR ALL RATED5 0AND LARGER AT ALL SPEEDS: 

CRITICAL SPEEDS: FIRST CRITICAL _RPM
 

SECOND CRITICAL RPM 

LACK &VEATCI
INTERNATIONALSCONSULTINGMO 

R 

ENGINEERS 
IANSASCITY.M1O '. INFORMATION SHEET 2MOTOR 
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Section 2D - CIRCULATING WATER PUMPS
 

2D.1 (ENERAL. TIhis SeCLion covers tho,design, perlormance, and
tion requirements for three circulating water pumps. 
c r. 

The three cireulating water pumps are common to both Units 1 and 2.
 
Each of 
the circulating water pump units shall consist of the pump, drive
motor, base plate, motor support, and other accessories required for a
complete unit.
 

2D.2 TYPE. 
The pumps shall be of the vertical, wet pit, mixed flow type
with below floor discharge and shall be of 
nonpullout construction.
 

2D.3 ARRANGEMENT. 
The equipment will be installed in a pump house at the
intake structure and will be subjected to a humid, salt air atmosphere.
All circulating water pump equipment shall be suitable for this exposure.
The pump setting arrangement shall be as indicated on Drawing M6104-060873-3
 

bound herein and as specified below:
 

Operating floor 
 109'-2"
 

Center of pump discharge 
 103'-2"
 

Pump pit lowest low water level 
 99'-10"
 

Bottom of pump pit 
 87'-0"
 

2D.4 
 DESIGN CONDITIONS. 
The pumps shall be designed for the following
 
conditions:
 

Number to be furnished 
 3
 

Fluid pumped 
 Java Sea water
 

Temperature of fluid, F 
 85
 

Capacity, each pump, gpm 
 45,000
 

Total head, feet* 
 37
 
* Total head shall be the total pressure available at the pump discharge connection plus the static lift from the pump pit lowest low water level to the
pump discharge connection. 
Pump inlet losses and friction losses through
the pump column and elbow shall be charged to the pump.
of 37 The total head
feet stated is the sum of the required total pressure of 31.8 feet at
the pump discharge connection and the static lift of 5.2 feet from the lowest
low water level.
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Approximate shutoff head, ft 95
 

Maximum speed, rpm 500
 

2D.5 PUMP CHARACTERISTICS. 
Pumps having steadily rising head-capacity
 
characteristics are preferred; however, pumps having a cusp in the head
capacity characteristics will be acceptable provided such pumps will be
 
guaranteed 
ro perform without operational difficulties.
 

Pumps having low shutoff head, low required horsepower at shutoff, and
 
maximum efficiency at approximately the rated design conditions are pre
ferred.
 

Each pump shall also operate satisfactorily without cavitation pitting,
 
or excessive vibration or noise when operating under the following cir
culating water system conditions. The following curves represent approxi
mate single pump system curves for the particular operating conditions.
 
The point of intersection of the pump head-capacity curve with the following
 
curves shall be considered the point of pump operation.
 

One pump serving one condenser:
 

Capacity, gpm Head, feet
 

20,000 11.2
 
30,000 16.6
 
40,000 24.0
 
50,000 33.7
 

Two pumps serving two condensers:
 

Capacity, gpm Head, feet
 

20,000 11.8
 
30,000 17.9
 
40,000 26.4
 
50,000 37.2
 

Three pumps serving three condensers:
 

Capacity, gpm Head, feet
 

20,000 12.8
 
30,000 20.0
 
40,000 30.1
 
50,000 43.0
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Two pumps serving three condensers:
 
Capacity, gpm 
 Head, feet
 

30,000 
 13.4
 
40,000 
 18.3
 
50,000 
 24.7
 
60,000 
 32.5
 
70,000 
 41.6
 

2D.6 CHARACTERISTIC CURVES. 
Certified pump characteristic curves shall be
submitted. 
The curves shall indicate head, efficiency, net positive suction
head required, and horsepower as ordinates, with capacity in gallons per
minute as 
the abscissa. 
 Characteristics of the maximum and minimum diameter
impellers which may be fitted to 
the pump casing shall also be indicated.
 
Speed-torque curves for the pumps and motors shall be submitted. 
The combined moment of inertia 
(WK2) of the pump and motor shall be submitted.
 
2D.7 GUARANTEES. 
 The pumps and motors shall be guaranteed to deliver
the specified capacity at 
the specified head and to operate in accordance
with the certified pump characteristic curves.
 

The pumps shall be guaranteed to operate satisfactorily without cavitation,
pitting, excessive vibration or noise in single operatioh (one pump serving
one condenser) in parallel, (two pumps serving two condensers, three pumps
serving three condensers and 
two pumps serving three condensers) 	and when
starting or shutting down a pump with 
a second or 
third pump in operation.
 
The design of the pumps and motors shall be guaranteed to be such that
critical speed shall occur within a 	safe margin above or below the operat

no
 

ing speed range of 
the pumps.
 

2D.8 TESTS. 
 A shop test of the pump assemblies with the actual pump motors
coupl.d to 
their respective pumps will 
not be required. 
The motors shall
be tested separately from the pumps in accordance with requirements stated
 
in Subsection IDI.
 

Actual shop testing of the pumps is not 
required but pump curves constructed
from prototype pumps shall be submitted, and the data and performance indicated therein shall be guaranteed.

expected operating points stated in 	

Pump curves shall take into account the

the article PUMP CHARACTERISTICS above.
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Six certified copies of all such test curves 
shall be submitted to the
"Lngineer for acceptance as 
specified in Section IC.
possible, shall indicate the actual 
These curves, where
 

test pressure and temperature conditions
and the observed test points.
 

If the pump suction conditions (pressure and/or temperature) differthe fromconditions listed under DESIGN CONDITIONS, appropriate correctionfactors shall be applied 
to the observed test curve
shall and a corrected curve
be indicated. 
This curve 
shall then represent
performance under DESIGN CONDITIONS based on the 
the expected pump
 

shop test data.
 

After installation of the equipment, a test may be performed by the Owner
to check the pump characteristic 
curves when operating under the DESIGN
CONDITIONS based on 
the certified pump curve 
or the shop test curve if
available.
 

If the difference between the 

and 

proposal curves, or actual field performance,
the expected pump pertormance indicated on 
the certified pump curve or
the shop test curve, is in 
or if 

the opinion of the Engineer or Owner, too great,the pump fails to 
meet the other guarantees specified in Article
the provisions 2D. 7,of the article PERFORMANCE GUARANTEES in Section 1A shall ipply. 
PUI'P CONSTRUCTION.2D.9 Pump construction shall be in accordance with Ihe
following requirements.
 

2D.9.1 
 Materials. 
Pump materials shall be equivalent 
to or shall exceed
the strength and corrosion-erosion resistance of the 
following listed
 
materials:
 

Impellers 

18-8 stainless steel
 

Suction bells 

14 per cent nickel cast 
iron
 

Pump bowls, including 
 14 per cent nickel cast iron
 
diffuser section
 

Columns, including 

Cast iron
 

discharge elbow
 

Shafting 

18-8 stainless steel
 

Shaft sleeves 

18-8 stainless steel


Wearing rings 

18-8 stainless steel
 

Shaft enclosing tubes 
 11-13 per cent chromium alloy steel
 
Outside bolting 


Silicon bronze
 
Inside bolting 


11-13 per cent chromium alloy steel
 
All components fabricated of Type 316 stainless steel shall be stress
 
relieved to minimize stress corrosion.
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2D.9.2 Impellers. the pump impellers shall be of the mixed flow type, and
shall be of one-piece construction with Type 316 stainless steel key and
 
thrusL ring.
 

2D.9.3 Columns. 
 The pump columns shall be provided with flanged joints to
permit disassembly. The thickness of the casings shall include 1/4 
inch

corrosion thickness, minimum, over the required pressure thickness.
 

For maintenance, the length of pump sections shall not exceed 10 feet.
 

The pump discharge connections shall be flanged and shall be faced and
 
drilled to mate with a 48 inch 125 pound ANSI standard flange.
 

2D.9.4 Shafts. 
 Each pump line shaft shall be enclosed in a pipe of the
materials specified under "Materials". 
Each shaft enclosing tube shall be
provided with a tensioning device to exclude 
the pumped water from the
shaft and bearings, and shall have a wall thickness of not less than 1/4

inch.
 

2D.9.5 Bearings and Lubrication. 
All radial shaft bearings shall be cutless
rubber AISI 304 backed with stainless steel shaft sleeves and shall be of

sufficient number to prevent whip. 
The rubber bearings shall include
 
flushing grooves in the bearing.
 

A packing gland shall be provided at the top of the shaft enclosing tubes,

accessible through openings in the motor support stand. 
 Shaft sleeves

shall be provided at the stuffing boxes. 
The boxes shall be of sufficient
depth to permit ample packing. The packing glands shall be split to

facilitate repacking of the boxes.
 

The space between the motor and the stuffing box shall be sufficient to
permit removal of the packing gland and insertion of packing without dis
mantling the pump.
 

Water for bearing lubrication shall be the pumped fluid, supplied from the
 pump discharge except for pump startup at which time service water may be
used. 
 Strainers shall be provided for filtering the lubricating water.
 

2D.9.6 Motor Mountings. A heavy fabricated steel support pedestal shall
be provided for mounting each circulating water pump motor. 
The pedestals
shall be of cylindrical construction with access openings for convenient

packing gland and coupling access. Ribs and reinforcements, if required,
shall be on the inside. 
A pipe tap drain opening shall be provided in
each mounting to drain leakage from the packing. 
 All bolting, washers,

and dowels required for securing the motors to the bases shall be Type 316
 
stainless steel and shall be furnished.
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2D.9.7 Couplings. 

shafts shall be of 

The shaft couplings between the motors and the pump
the rigid adjustable type attached to the shafts by

press fit and keys. 

or threaded type. 

Other shaft couplings shall be either the bolted type
A permanent plate shall be attached to 
each support
pedestal giving direction of rotation and the coupling gap required for
impeller Positioning. 
 All couplings shall be shop installed. Couplings
and coupling guards shall be furnished in accordance with the requirements
stated in Section 1B and the coupling guards, hinges, and bolts shall be
stainless steel.
 
2D.9.8 
Base Plates. 

steel base plate. 

Each pump shall be provided with a heavy structural
Separate heavy steel soleplates shall be provided for
grouting and shall be designed to permit removal of
base plate without disturbing the soleplate or grout. 
the entire pump and
 

Each base plate
shall be provided with a drip lip and drainage grooves sloping to a drainage hole which will discharge into the pump pit.
blasted clean to The soleplates shall be
a near white finish per Steel Structures Painting Council
Specification SSPC SP-1O and given a heavy coating of Carboline "Carbo-
Zinc 11".
 
2D.9.9 
Reverse Rotation. 
Each pump shall be designed so 
that reverse
rotation caused by reverse water flow from an operating pump through the
discharge header and back through an idle pump will not cause damage to
any of the components of the pump and motor.
 
2D.10 MOTORS. 
 The drive motors for the pumps shall be of solid shaft
design. 
Circulating water pump motors shall be designed to withstand the
 
forces of reverse pump rotation. 
The motor shall be in accordance with
the requirements of Section ID and the Motor Specification and Data Sheet
included herein.
 

2D.11 ASSEMBLY. 
Each circulating water pump shall be

assembledassembled but separate from the pumps.
 

as a single unit. 
 Each motor drive shall be shippedshipped fullyfully shopshop
 

2D.12 MANUFACTURING TOLERANCES. 
The manufacturing tolerances for the
circulating water pumps shall not exceed the following requirements:
 
+ 1/8 inch on 
the elevation from the center line of the pump
discharge to 
the center line of the base plate
 
+ 1/8 inch from the center line of the shaft to the pump discharge
flange face
 

+ 1/8 inch offset between the center line of the shaft and the
center line of the discharge
 

± 1/16 inch for pump discharge flange face being parallel to a
plane passing through the center line of the shaft
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:'J).3 W;'ARL. I'ARTS. "n addition
hidder':s to the spare paits recorrinendedpro-osal, the following spare in theparts sh.-il be furnished with thecirculating water pumps: 

1  set shaft packing
 

1 - each type 
 of pump bearing assembly
 

1  set of 0-ring gaskets for all flanged joints
 
1  set of special seals and gaskets for pump assembly
 

(PLN- 6104 
 )(SURFACE CONDENSER -
 1-12A) 

2D-7
113073
 



MOTOR CIRCULATING WATER PUMP 

SPEC M-12A
 

SPROJECT.6104
 

MOTOR SPECIFICATIONS
 

TYPE INDUCTION
 
QUANTITY THREE

H"PS REQUIRED VOLTS 4000 PHASE 3 HERTZ 50 pF -3ERVICE: INDOOR X __IOUT=*__ 

SERVICE FACTOR AS REQUIRED 

NEMA DESIGN CLAS AS REQUIRED
INSULArjUq4 SYSTE4: CLASS 
 B-- StANDARD . SEALED X 
 ENCAPSULATED 
 -NOUNTIN(,: VWRTICAL ,AN IEP 40 C 

X ,HORI ZONTAL -SNAFT: SOL(, 
 - HOLLOW
 
ENCLOSURE: TYPE 
 GUARDED OPEN DRPPROOF
 

SPACE HEATERS:
 

VOLTS 240
 
PHASE 1
 
WIRED TO SEPARATE TERMINAL BOX: YES 
 X N 
 -INLET AIR FILTER NONE
 

OTHER REQOUIREMENTS: STAINLESS STEEL SCREENS SHALL BE PROVIDED ON ALL
VENT LATING 6PENINGS.
 

CURRENT TRANSFORMERS 
 NONE 
SOLE PLATES: YES 
 - NO .-

BEARINGS: TYPE KINGSBURY. GUIDE BEARINGS SHALL BE SPLITTYPE. ALTERNATE BEARINGS: SLEEVE OIL LUBRICATEDSPHERICAL ROLLER THRUST WITH DEEP GROOVE GUIDE
BEARING BOTH HAVING MINIMUM AFBMA L-10 RATED LIFE OF 175,000 HOURS AT DESIGN
DOWN THRUST CONDITIONS. 
 MOTOR BEARINGS SHALL BE AIR COOLED. 
ALTERNATE COOLING
USING OIL-TO-AIR HEAT EXCHANGER OR WATEA COOLING USING SEA WATER FROM PUMP DIS-
CHARGE ACCEPTABLE. 
ALTERNATE COOLING SHALL BE COMPLETE WITH ALL PIPING AND
CONNECTIONS PROVIDED, AND SUITABLE FOR USE WITH SEA WATER IF WATER COOLED.
 

TEMIPERATURE DETECTORS:
 
WIRED TO TERMINAL BLOCK 
 IN SEPARATE DEY'CTOR TERMINAL BOX: YES - .NO 
WINDING:
 

NO. PER PHASE . .
 
TYPE 
 CHROMFT -AT.TEMHT THERMOCOUPLES 

SEARINGS: 
TYPE -CW]PAMFIT.-AT..ZMIrT. THERMOCOUPLES 

DISCHARGE AIR:
 
TYPE - NONE 

STARTING CONDITIONS: 
BUS VOLTAGES, KV: PRIOR TO START. ,MINIMUM ALLOWASLE DURING STARITIMPEDANCES, I O .H__NVA SOURCE-BASE: -- BUS-+j -OTOR
OTHER IEOUIROENTS TERMINAL s - A rANqTPTjC~phT~n '"TNrqMfTRRFfIAT.-AFTR -TN.RTAMT.ATTQN tJTPI4AIT' n~rfmprmr R PnOI'D Anili ,," ,i,31 , ,li TFVAr) RAriRaAvq vg~Th 14' TwMM n T T Mr._ 

INTERNAIONAL 
SCONSULTING -
ENGINEERS 

MOTOR 
,SPECIFICATION AND DATA SHEET 2D-8 
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IRIISAIIAAN UMUtl II STRK Nl-.f;ARA 

SEMARANG STEAm POWER PLANT 

SPECIFICATIONS AND DOCUMENTS
 

FOR

SURFACE CONDENSERS AND AUXILIARY EQUIPMENT
 

SPECIFICATION M-12A
 

ADDENDUM I 
January 14, 1974
 

Each bidder shall note these 
revisions to the contract documents and incorporate 
these revisions in his proposal. 
Each bidder shall attach
signed acknowledged copy of this entire addendum in the 
a
 

specifications submitted with his proposal. 
front of the
 

This addendum consists of this page. 

1. 
 PaE A-i. 
 Change the closing date for receipt of proposals
indicated in the fifth and sixth lines of the first paragraph from "January 15, 1974" to "February 1, 1974". 

BLACK & VEATCH INTERNATIONAL 
Consulting Engineers
 

ACKNOWLEDGMENT 
The undersigned bidder hereby certifies that the revisionsthis addendum have set forth inbeen incorporated in his bid and are a part of thecontract 
documents.
 

S i g n e d . , ,, 

Date__________________

I, ,'
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Contractor's Letter Dated 30 May 1974 

Bid Bond 


II. CONTRACT FORMS
 

Contract Agreement 

Basis of Contract Award 

Performance Bond 


* Pages D-6 through D-L7 Deleted for Contract
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III. GENERAL CONDITIONS 


GC-1 
 GC-32
 

IV. 
 SPECI FICATIONS
 

Part 1 
- GENERAL REQUIREMENTS
 

Section
 
1A - General Description and Scope


of the Work 
 IA-I
IB -
General Equipment Srecifications 1B-1 
1A-5
 
1B-17
IC - Engineering Data 
 IC-1 1C-6iD - Electric Motors 
 ID-I 
 1D2-2
 

Part 2 
- TECHNICAL REQUIREMENTS
 

Section
 

. . . . . . . . .,. .......... ~
 
..... ".........
"" ......
• :"...................................................................................................:..................iii
 

2D - Flash Evaporator 
 2D-1
2E - Desalination Plant 2D-8
2F - Package Steam Generator 2E-1. 2E4-3
2F-1 
 2F-8
 

APPENDIX
 

Addendum 1 dated 14 November 1973 
 14 pages
Addendum 2 dated 20 November 1973 
 2 pages

Addendum 3 dated 18 December 1973 
 1 page
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INVITATION TO BIDDERS
 

HEAT EXCHANGERS 
FOR
 

SEMARANG STEAM POWER PLANT
 
PERUSAHAAN UMUM LISTRIK NEGARA
 

Sealed proposals will be received by Perusahaan Umum Listrik Negara (an
agency of the Ministry of Public Works and Power of the Government of the
Republic of Indonesia), at the office of the Director of Construction,
Perusahaan Umum Listrik Negara, Jalan Sunan Ngampel 1, Kebajoran Baru,
Jakarta, Indonesia until 11:00 a.m. Western Indonesia Time on~*g*ot AP.*XV3 and then publicly opened for furnishing:A19 74 January 5J n a y 5
 

.......
W X 
"....
AS i Y ...... ... .
ONE " ''.... ...'" '........... '
 

EV, 0
 
ONE DESALINATION PLANT
 
ONE PACKAGE STEAM GENERATOR
 

to be incorporated in the new 100 MW (2-50 14W units) Semarang Steam Power
Plant, located in the port area of the City of Pmarang, Java, Indonesia.
 
United States funds for the project will be furnished under United States
Agency for International Development (AID) Loan 497-H-024.
 

It will be a condition of the proposal that all proposed equipment and
materials shall have their source and origin in countries designated as
eligible in United States AID Geographic Code 941.
 

Proposals will be considered only from qualified manufacturers, 
or
authorized representatives of qualified manufacturers, who regularly
manufacture equipment and materials of 
the type specified and who have
built three 
or more units with similar design requirements, each with
not less 
than three years of successful operating'experience.
 

Bidders must submit data with their proposals to establish their qualifications for performing the work. 
Proposals not accompanied by this data
***may be classified as nonresponsive and subject toAA"4/Ik "Aj
.documents
****Prospectivel biders may examine and obtain copies of the specifications and
 

rejection
 

Aat the-o 
lowing offices:
 

1. 
Black & Veatch International
 
Jalan Sunan Ngampel 1
 
Kebajoran Baru
 
Jakarta, Indonesia
* Revised in accordance with Addendum 3
** Not Included in Contract
***Revised in accordance with Item 1 of Addendum 1
**** Revised in accordance with Item 2 of Addendum 1
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2. 	Black & Veatch International
 
1500 Meadow Lake Parkway
 
Kansas City, Missouri 64114 USA
 

*Ak ki4 t k AjMk k A AMW 0 4A4 Wciddik 4/M/i44L414.k A Ak~bkI. fk~6 k" 4k VW IvW bWt' (~WA dW 
**All proposals must be made on the printed forms included in the speciticatioks


and documents.
 
Seven duplicate copies of each proposal will be required, each copy being

bound with a copy of the specifications and documents.
 

Each bidder will be required to furnish a bid bond in the amount of notless than 10 per cent of the total value of the bid. The bid bond shallbe as stipulated in the Instructions to Bidders included with the speci
* fications._.and documents 

or a period of
 
All prop osals shall be firm and cannot be altered, withdrawn, or resubmitted


100 	 days after the date set 	for opening of bids. All proposals shallbe on a lump sum basis. Proposals may be submitted for either or both
Items 1 and 2 as designated on the Proposal form. Proposals for individual

heat exchangers will not be considered.
 

*AO RMiQ .4VAh W i k hAWSa zEMVes /Wle h/git No a(ddde(t 	Mle /l ddl
hi , 0 046(1 W 4W la% Ip/cb1WdVld; /M/d tic/ .1d nfi/se( ad'ddkfdd 
AA A 	 J/s/s/uIA. Any award, waiver of irregularities,
or rejections of proposals shall be subject to AID approval. 
Proposals
received after the specified time of closing will be returned unopened.
 

MINISTRY OF PUBLIC WORKS AND POWER
 
represented by


PERUSAHAAN UMUM LISTRIK NEGARA
 
Ir. Bagoes Moedijantoro,
 

Director of Construction
 

* Refer to Item 3 of Addendum 1
 
** Revised per Item 4 of Addendum 1
 

*** Revised per Item 5 of Addendum 1 
*** 
Refer to Item 6 of Addendum 1
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INSTRUCTIONS TO BIDDERS
 

B.1 GENERAL. 
 Proposals are requested by the Perusahaan Umum Listrik Negara,
an agency of the Ministry of Public Works and Power of the Government of the
Republic of Indonesia, hereinafter referred to as the "Owner" for equipment,
materials, and related work set forth in the attached specifications. 
 All
proposals shall be prepared and submitted in accordance with these instruc
tions.
 

B.2 The specified equipment and materials
 
GENERAL PROJECT DESCRIPTION. 


will be incorporated in the Owner's new Semarang Steam Power Plant. 
The
plant will be located in the port area of the city of Semarang, Central
Java, Indonesia. 
 Initial plant construction will consist of two 50 MW
oil fired steam electric generating units.
 

The dollar portion of the project will be financed by the United States Agency
for International Development (AID) under Loan 497-H-024.
of the The rupiah portion
project will be financed by the Government of Indonesia.
 

B.3 BIDDER QUALIFICATIONS. 
 In order for his proposal to be considered,
the bidder must submit written evidence, satisfactory to the Owner, of his
qualifications to satisfactorily perform the specified work. 
Qualification
data shall be submitted with the proposal in a separate envelope clearly
marked as follows:
 

QUALIFYING DATA
 

For
 

(Title of Work Proposed)
 

By 

(Bidder's Name)
 

For
 

PERUSAHAAN UMUM LISTRIKNEGARA BID OPENING-

FOR SEMARANG STEAM POWER PLANT
 

(Date of Bid Opening)
 
The envelope of qualifying data shall be placed inside the envelope contain
ing the proposal.
 

The bidder shall certify his qualifications by submitting evidence that he:
 
Is a qualified manufacturer, or authorized representative of
a qualified manufacturer, who regularly manufactures equipment
and materials of the type specified
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.:oeb not anticipate change in ownership or major policy

during the period of the proposed work. If such change is

anticipated the scope and effect thereof shall be defined.
 

has adequate plant and manufacturing capacity available
 
to do the work properly and expeditiously within the time
 
period specified
 

das, 
or can arrange for, adequate field service organization

to provide technical services in Indonesia such as erection
 
aavisors or servicemen if such services are required by the
 
specifications and associated documents
 

Has adequate financial status to meet the financial obliga
tions incident to the work
 

Has no claims pending against him regarding the quality

of performance of his work
 

Is a well established manufacturer having adequate technical
 
knowledge and practical experience
 

Has designed and manufactured three or more units having

similar design requirements, each of which has been in suc
cessful commercial operation for a period of not less than
 
three years. The evidence shall consist of a selected listing
of the units, indicating for each unit the owner's name, loca
tion, date of initial operation, and rating. The listing shall

be specially prepared for this particular bidding and shall list

only those units falling under the above requirements..
 

Has designed and manufactured equipment of the type proposed

during the preceding two years
 

The bidder is advised that the above stated requirements are a minimum and
that the Owner reserves the right to request the submittal of additional
 
information.
 

The Owner reserves the right to reject the proposal of any bidder if, in
the opinion of the Owner, the qualification data is incomplete or the
bidder is not qualified to satisfactorily perform the work.
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8.4 PROPOSALS. 
Seven copies of each proposal shall be prepared and submitted, each copy containing a complete bound copy of these contract documents. 
 Proposals which are not prepared and submitted in accordance with
these instrLctions may be rejected.
 

B.4.1 Preparation. 
Each proposal shall be carefully prepared using the
proposal and data forms bound herewith. 
 Entries on the proposal and data
forms shall be typed, using dark black ribbon, or legibly written in black
ink. 
All prices shall be stated in words and figures except where the
forms provide for figures only. 
All proposals shall be in English.
 

* and documents
The bidder shall not alter any part of these specificationsAin any way.

Iie bidder shall staple or otherwise bind, with each bound copy of contract
documents submitted, a signed copy of each addendum issued for these specifications during the bidding period. 
 The bidder shall assemble all drawings,
catalog data, and other supplementary information necessary to thoroughly
describe materials and equipment covered by the proposal, and shall attach
such supplemental information to

submitted with the proposal. 

the bound copy of these specifications

No such descriptive data will in any way be
construed to be a part of or to modify in any way the bidder's proposal.
 

D.4.2 Slgnatures. 
 Each bidder shall sign the proposal with his usual
signature and shall give his full business address. 
 The names of all
persons signing should also be typed or printed below the signature.
 

Bids by partnerships shall be signed with the partnership name followed
by the signatuire and designation of one of the partners or other authorized
representative. 
 A complete list of the partners shall be included with the
proposal.
 

Bids by a corporation shall be signed in the official corporate name of the
corporation, followed by the signature and designation of the president,
secretary, or other person authorized to bind the corporation.
 

A bid by 
a person who affixes 
to his signature the word ":president", "secretary", "agent", or other designation, without disclosing his principal,
will be rejected. Satisfactory evidence of the authority of the officer
signing in behalf of the corporation shall be furnishcd. 
Bidding corporations shall designate the state in which they are incorporated and the
address of their principal office.
 

The bidder's name stated on the proposal shall be the exact legal name of
the firm.
 

* Revised in accordance with Item 7 of Addendum 1.
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b.4.. ~aSU cal. Proposais shall 6e submitted in sealed envelopes endorsed
in the outside with the bidder's name and address and marked on 
the outside
ab I-Ollows:
 

?RP?CSA- FOR 
 (Name of equipment)

SZMAqANG STEAM POWER PLANT 
TO BE OPENED 11:00 A.M. WESTERN INDONESIA
 
TIE &N JAKARTA, INDONESIA on
 

, 197.
 

(Date of Opening)
 

The proposal along with supplementary information and qualification data shall

be transmitted to the following:
 

The ariginal and four copies to:
 

Perusahaan Umum Listrik Negara
 
Jalan Sunan Ngampel 1
 
KeLajoran Baru
 
Jakarta, Indonesia
 

* Attention: Ir. Ast& 

Director of Construction
 

Two copies to:
 

Black & Veatch International
 
1500 Meadow Lake Parkway
 
Kansas City, Missouri USA 64114
 

Attention: 
 Mr. L. J. Svoboda
 

L'ro1oi.;ais rmay be submitted either by authorized local representatives or
directly by qualified manufacturers. 
A single proprietary interest shall
not submit multiple proposals for the same work even though the individual
 
?roposals are submitted under different names. 
 The Owner reserves the
 
right to reject proposals so submitted.
 

Proposals will be received up 
to 
the date and time specified in the
INVITATION TO BIDDERS. 
 Proposals received after that time will be returned
to the sender unopened. It is the responsibility of the bidder to assure
that his proposal is received by Perusahaan Umum Listrik Negara at their
office prior to the time set 
for opening. 
Bidders shall send a cablegram
to 
the Owner at the time their proposal is dispatched indicating that the

proposal has been dispatched. The cablegram should be addressed to Ir. Bagoes

Moedijantoro, Director of Construction, PLNPST, Jakarta, Indonesia.
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tF.4.L4 r"m ind Con )Ipl!tcI I ro op.;L. All prices ,ated in the Proposil
fl 0a&: : uct:L :iNiul biddur shall he firm throughout the duration of the 
cot)L aCL WitiOUL escalation. 

* ~tah 11,41 q 14t Wt 41WhQtU UtU~Wi UtAW"V klhL
UAUL AWAW tsbu t tiAwh u~6u&Aw lh~ A 

B.4.5 Withdrawal. 
 Proposals may be withdrawn, altered, and resubmitted
 
at any time before 
the time set for opening the bids. Proposals may not be 
withdrawn, altered, or resubmitted d&Wt b days thereafter. 

for a period of A10 0
B.5 INFOR1ATION TO BE 
SUBMITTED WITH PROPOSAL. 
Each bidder shall submit
 
with his proposal the name of manufacturer and the type or model of each
 
principal item of equipment or material he proposes 
to furnish. He shall
 
also submit drawings and descriptive matter indicating general dimensions,

principle of operation, and the materials from which the parts are 
made.

Any bld not having sufficient descriptive matter to describe accurately

the equipment or materials bid upon may be rejected as 
irregular. The
 
drawings and descriptive matter submitted by the successful bidder will
 
be retained by the Owner. 
Any material departure from these drawings and

descriptive matter as 
submitted will not be permitted without written per
mission from the Owner.
 

Verbal statements made by 
the bidder at any time regarding quality, quantity
 
or arrangement of equipment will not be considered.
 

If alternate equipment or materials are indicated in these specificaLions,

the Bidder shall have 
the option of selecting any one of the alternates
 
so indicated.
 

B.6 PROPOSAL GUARANTEE. 
 Each proposal shall be azcompanied by a proposal
 
guarantee in an amount not 
less than 10 per cent of the total bid.
 

The proposal guarantee shall be made payable without condition, in USA
 
Dollars to Perusahaan Umum Listrik Negara, and 
the amount thereof may be
 
retained by said Perusahaan Umum Listrik Negara as 
liquidated damages if
 
the bidder's proposal is accepted and the bidder fails 
to enter into con
tract in 
the form prescribed, with legally responsible surety, within 45
 
calendar days after the date he is awarded the contract.
 

.The proposal guarantee of each unsuccessful bidder will be returned after
award of contract or when his proposal is rejected. The proposal guarantee

of the bidder to whom the 
contract is awarded will be returned when said
 
bidder executes the contract and files 
a satisfactory Performance Bond.

The proposal guarantee of the second lowest responsive bidder may be re

*** tained for a period not to exceed L 
 days pending the execution of the
 
contract and Performance Bond by the successful bidder.
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,roposal guarantee stiall be in 
tne fonr of a hank draft, an irrevocable
jank guarantee or an acceptable bidder's bond in the form included herein.
The surely mu.St )e approved by the Owner and AID. Bank -rafts or guarantees
must be issued by a solvent USA bank meeting the criteria established by

the USA Controller of Currency for guarantees issued by USA national banks.

lidder's bonds must be issued by companies authorized to do business in
the bidder's state of incorporation and must meet the criteria established

!y the USA Treasury Department for acceptable sureties on U.S. Government
 
bonds.
 

..7 '?CdES, PER:,ITS, AND LICENSES. The bidderts attention is directed to
thu provisions set forth in the GENERAL CONDITIONS under the article TAXES,
PERMITS, AND LICENSES. 
 Each bidder shall be responsible for determining

the applicable taxes, permits, and licenses.
 

B.8 TIME SCHEDULE. 
The time schedule for performing the specified work
will be a basic consideration of the Contract. 
 The proposal shall be based
 
upon submit~al of drawings and engineering data in accordance with the requirements of Section 1C and performance of the work in accordance with

the schedule specified in Section 1A. 
It will be necessary that the bidder satisfy the Owner of his ability to complete the work within the stipu
lated time. In this connection, attention is 
called to the provisions of
the attached GENERAL CONDITIONS relative to delays and extensions of time.
 

B.9 LOCAL CONDITIONS. 
 Each bidder is urged to thoroughly inform himself

of all conditions and factors which would affect the prosecution and com
pletion of the work.
 

It must be understood and agreed that such factors have been properly

investigated and considered in the preparation of the proposal submitted.

No claims for financial adjustment to any contract awardec 
for the work

under these specifications and documents will be permitted by the Owner
which are based on the lack of such prior information or its effect on the
 
cost of the work.
 

B.10 
 INTERPRETATION OF SPECIFICATIONS. If any prospective bidder is in

doubt as 
to the true meaning of any part of the proposed contract documents,

he may submit to the Engineer a written request for an interpretation. The
 person submitting the request will be responsible for its prompt delivery.

Any interpretation of the proposed documents will be made only by addendum
mailed or 
delivered to each person receiving a set of such documents. The

Owner will not be responsible for any other explanations or interpretations
 
of the proposed documents.
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B.11 BOND. The Contractor to whom the work ii awarded will be requiredto furnish a performance bond to the Owner prior to signing of the contract.The bond sahjll be equal to 30 per cent of the dollar value of the contract
and shall be payable in USA Dollars. 

The bond shall cover the performance of the work included in these specifications. 
 The bond shall be executed on the form provided a copy of which
is attached hereto. 
 The bond shall be signed by a surety authorized to do
business in the state in which the Contractor is incorporated or has his
principal office; acceptable as 
surety to the Owner and AID; and acceptable
as 
surety under the criteria established by the USA Treasury Department for
acceptable sureties 
on U.S. Government bonds.
 

B.12 INELIGIBILITY. 
No iirm included by AID on 
its list of suspended,
debarred, or 
ineligible bidders will be permitted to bid either individually
or in a joint venture, nor shall any firm so listed qualify for performing

the work as a subcontractor or otherwise.
 

No USA firm, or any firm owned more than 50 per cent by a USA firm
shall be eligible for bidding or financing if the USA firm is not incompliance with Executive Order 11246, as amended, and regulations and
 
orders issued thereunder.
 

B.13 ACCEPTANCE AND REJECTION OF PROPOSALS. 19e A*/Wr iJeWtWqW(dV Fgl
TUZRJZWM' liWJ-93;'//sI/%/WefNaWt 11ddi/oeds'1,A"MA
Wb~ktik ai tabdotWjklWO4vVh~ a'WY 4W Vil/o'pddl/ /ddd Ho 

4UWMk1Akk"& ~kAWIV' af~r/ pb~aOwaiver of irregularities, tA4iV lid/ adkWlitdadd. Any award,or rejection of proposals shall be subject to
AID approval. 

A responsive proposal is one which accepts all of the terms and conditions
of these specifications and documents without material modification. 
A
material modification is 
one which affects in any way the price, quantity,
quality, or delivery or 
installation date of equipment or materials; 
or the
price, quality, scope, delivery date, 
or completion date of equipment and
materials, or other services to be supplied or performed; or, which limits
in any way any responsibilities, duties, or liabilities of the bidder or
 any rights of the Owner or of AID, 
as any of the foregoing have been

specified or defined in these specifications and documents.
 

B.14 CURRENCIES. Proposal pricing shall be stated in USA Dollars and
Indonesian Kupiahs as shown in the Proposal. 
 It is intended that the
Contractor be paid in the currencies expended by him. 
Costs incurred outside Indonesia shall be shown as USA Dollars. 
 Pricing shall be in Indonesian
Rupiahs for 
that portion of the work performed in Indonesia, except wage
payment to expatriate employees and other allowable dollar costs.
 

*Refer to 
Item 12 of Addendum 1
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ai AeAf MalMA .i, M MI*d A~*Wi * A# /tA A'1*A. 

*Refer to Item 13 of Addendum 1. 

B8(PLN -6104B-8 )(EQUIPMENT & M&TERIALS)' 
101573 



I'RI'OSAL
 

To: Ir. {agoes Moedijantoro, Director of Construction 
PERUSAHAAN UMUM LISTRIK NEGARA
 
Jalan Sunan Ngampel I
 
Kebajoran Baru, Jakarta, Indonesia
 

PROPOSAL FOR HEAT EXCHANGERS
 

.entlemen:
 

The undersigned bidder having read and examined the specifications and
associated contract documents for the above designated equipment which
will be incorporated in the new Semarang Steam Power Plant does hereby
propose to furnish the equipment and provide the services set forth in
 
this Proposal.
 

All prices stated herein are firm and shall not be subject to escalation
provided.this Proposal is acLapted within 100 days after the date of

opening of the proposals.
 

The prices stated in USA Dollars include all USA taxes which might lawfully be assessed against the undersigned. All Indonesian taxes which
might lawfully be assessed against the undersigned shall be for the account of the Owner in accordance with the provisions of Article GC.22.2
 
of the GENERAL CONDITIONS.
 

LUMP SUM PRICES
 

The undersigned bidder hereby proposes to furnish the feedwater heaters,
deaerating heaters, and auxiliary cooling water heaters; and/or the flash
evaporator, desalination plant, and package steam generator in accordance
with the specifications and associated contract documents 
as defined in
Article GC.l of the GENER", CONDITIONS for the following firm lump sum
 
prices.
 

C. EQUIPMENT AND MATERIALS
 

Item 1. 
 Lump sum price for furnishing eight feedwater heaters,
 
two deaerating heaters, and four auxiliary cooling water
heat exchangers fas USA port oi shipment complete as
 
specified:
 

NUot included in our proposal
 

Dollars ($ USA)
(Price in Words) 

(PLN - 6104 )
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I Ze. L 1EVJ!.!III) i.m. 
de.a I I i;ti o i 

I 
) 

i, 	 Ior urn |dilI n, I I;I-1i.v OiI0 
a, t , and one packag, -LteImI titnraL or f asISA port of shipment complete as specifled:

* Twn, hiijrv'Jrr.,I r ir~l, 7 fiv''r [ii j;;,nej , Lwo IiuidrrecI 

(Price In Words)	 Dollars ($285, 200 USA) 

C.2 FREIGHT
 

Item 1. Estimated lump 
sum price of 
oce n freight including port
charges for handling, loading, and unloading onto barge;
insurance; and port surcharge for shipping ?'. equipment
and materials furnished under C.1, Item 1 above from
USA port to Port of Semarang, Indonesia:
 

-- Not supplied 

Dollars ($(Price in Words)	 USA) 
Item 2. Estimated lump sum price 	of ocean

charges 	 freight including portfor handling, loading, and unloading onto barge;insurance; and port surcharge for shipping all equipment
and materials furnished under C.1, Item 2, above from
USA port 
to Port of Semarang, Indonesia:
 

Fortynd 

(Price in words)	 Dollars ($ 40,000 USA) 
C.3 MANUFACTURER'S FIELD SERVICES
 

If 
required by the Owner, manufacturer's technical field
services specified in Section IA will be furnished at
the following rates.
 

C.3.1 Representative'
 
s aily Service Rate 

Service rate for each technical field representative exclusive
of living costs, expenses and transportation, and on the basis
of six 8-hour days per week on the site:
 

One thousand, 	 three hundred and twenty dollars/week 

-_______.Dollars(Price in Words)	 
($1,320/weeW3A) 

* Superceded and revised by Riley-Beaird letter dated 7 May 1974
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C. J.2 Overtl,_it i 4 ,t. 

Service rIepresellative'. Lime ill excess; of 48 hourn per'week will he provided at the following hourly rate: 

Thirly-five dollars/hour 

Dollars ($35.00/hr.iUSA)
(Price in Words)
 

c.3.3 Expnses 
Living costs and other expenses incurred in Indonesia will
 
be invoiced at cost but will not exceed the following per diem:
 

Thirty-one thousand, one hundred and twenty
five 

(Price in ords) Rupiahs (Rp3l,125 IND) 

C.3.4 Transportation 

Estimated cost per round trip from the bidder's office to
Semarang, Central Java, Indonesia and return, including
living costs and other expenses incidental to travel, but
excluding per diem salary cost:
 

One thousand, seven hundred 

Dollars ($1,700(Price in Words) USA)
 

and
 
Sixty-two-thousand, two hundred and fifty 

(Price in Words) Rupiahs (Rp62,250 IND) 
The rupiahs to dollar conversion rate is 415 Rupiahs per USA Dollar.
 
The undersigned hereby declares that only the persons or firms interested
in the Proposal as principal or principals are named herein, and that no
other persons or firms than herein mentioned have any interest in this Proposal or in the contract to be entered into; that this Proposal is made
without connection with any other person, company, or parties likewise
submitting a proposal; and that it is in all respects for and in good
faith, without collusion or fraud.
 

* Superceded and revised by Riley-Beaird letter dated 7 May 1974
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If this Proposal is accepted, the undersignedneering data, provide bidderservices, agrees to submit engimaterials and complete delivery of the equipmentin accordance with the schedules stipulated in 
andThe undersigned fully understands the specifications.that adherence to t.he .ichedules. stipulatedis of the essence of the contract.
 

If 
this Proposal is accepted, the undersigned hereby agrees to enter into
 
a contract 
on the attached forms within 45 calendar days from the date of
 
notice by the Owner of award of contract and to furnish a Performance Bond
satisfactory 
to the Owner.
 
Dated at SN 
 PefZ'e"a LA this Ii day of 1973 

Bidder 2 L 9 e A1Z0 INC. 
By ( ( K....... 
' 


Title
Business Address of Bidder 
V. C I AA)e 1F4 'Dov
 

0 13e0)( ||5
 

S~Ivpef,
0 J LA '7 11 &State of Incorporation 


T E L.M / 1 
Address of Principal Office 1(0 FoS iI'| 

1- z e or- LA 7 113c3 
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PROPOSAL DATA
 

D.1 GENERAL. Each bidder shall submit complete and definitive informationon his offering in sufficir it detz.i to permit a conplete analysis of thebid. The requirements stated in the 
INSTRUCTIONS TO BIDDERS relative to
information submittal shall be followed.
 

The requirements for iniformation contained in this section are basic requirements. 
 Additional information shall be provided as 
requested by the
 
Engineer.
 
D.2 PERFORMANCE CURVES. 
 The following performance curves shall be fur

nished as specified in Part 2:
 

4IWr Mddt /Waiaddd''s
 

TWO' ddiddd ddidW/ddIYlddfd
pduRddd ddd dddd* 44,1idd idd dgidi(dq{dd ld ifd i£AitiL AVYUI d, dLWIEEA 
lo'i ddcId Idd daftiddidd 

Flash Evaporator
 

Heat and material balance diagrams for the evaporator operating
at design conditions with full recycle flow shall be submitted.
 

Performance curves shall be submitted indicating the quality

of distillate in milligrams per liter.
 

Desalination Plant
 

Heat and material balance diagrams for the evaporator operating
 
at design conditions shall be submitted.
 

Performance curves indicating the quality of distillate in
 
milligrams per liter shall be submitted.
 

Pump characteristic curves
 

Speed-torque curves for the pumps
 

Package Steam Generator
 

Forced draft fan characteristic curve
 

Steam temperature curve
 

*Not included in Contract
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D.3 DRAWINGS. 
 Outline drawings shall be submitted indicating the follow
ing information: 

Major dimensions of each heat exchanger 

Preliminary nozzle locations 

Support details
 

.....-...... 
o. 
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...............................
 

.. .. . . . ...
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 . ....... .. ...... .... 

~,o.-.° 
.......... Flash Evaporator
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methods of construction
 

Complete description of expansion provisions between
 
shell and tubes 

Tube sheet and steam lane layout
 

Desalination Plant
 

Desalination plant outline drawings, with dimensional

information, indicating the overall size, configuration,

and arrangement of the complete unit and each major 
component thereof 

*Not included in Contract 
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Sectional views indicating materials and methods of
 

construction of all components
 

Evaporator tubes and shell expansion provisions
 

Evaporator tube sheet and steam lane layout
 

Details of pump shaft seals
 

Details of bearing construction
 

Basic electrical diagrams illustrating the principles of
 
operation of the unit and its associated controls
 

Package Steam Generator
 

Outline drawings, with dimensional information, indicating
 
the overall size, configuration, and arrangement of the
 
complete unit and each major component thereof
 

Basic electrical diagrams illustrating the principles of operation
 
of the unit and its associated controls
 

All drawings shall be in sufficient detail to permit preliminary plant
 
arrangement studies to be made.
 

*D.4 SUPPLEMENTARY INFORMATION. The following supplementary information
 
shall be submitted: 

Tools
 

A list of all maintenance tools to be provided for the
 
equipment specified herein
 

.. . . . . .
 

.... . ..... .......................
. 3W. 

. . ......... ... 


1k.e 

.........
 

,
 

*Refer to Item 17 of Addendum 1
 
**Not included in Contract
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D.sc.pt o o..........t n 
 a n t p d
 

Deas criv of p o o e
p t o 
 me h d fr 
p o e t o of vaorator
 

during manufacture, shipment, and storage at 
the jobsite
 

Desalination Plant
 

Descript inn of manufacture, testing, and inspection procedures
 

Description of proposed method for protection of unit during
manufacture, shipment, and storage at the jobsite 

Package Steam Generator
 

Description of manufacturing, testing, 
and inspection
 
procedures 

Description with details of construction of shell including
 
insulation and lagging
 

*Not included in Contract
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Tube data including tube sizes, gages, materials, and
 

quantities
 

Feedwater quality requirements
 

Flame safeguard system description
 

Feedwater control system description
 

'Zompletecombustion control equipment description
 

Trim and piping tabulation
 

Allowable forces and moments
 

Information on sound pressure levels
 

Description of proposed method for protection of the steam
 
generator during manufacture, shipment, and storage at the
 
site
 

D.5 EQUIPMENT DATA. The 4nformation required on the following pages is
 
to assist the Engineer in evaluating the Proposal and in making an accurate

estimate of the work required to install and erect the equipment and mate
rials.
 

The data listed herein is stated for definitive purposes and for the con
venience of the Owner.
 

The data listed herein shall not relieve the Contractor of his responsi
bility for meeting the requirements of the detailed specifications.
 

Note: 	 Write entries boldly with black ink or type entries using carbon
 
black ribbon. 
Do not use ball point pens. The completed pages

will be reproduced by blue line printing.
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ect ion 2D EVAP'Oj(A'0R- FIASII ATO(RiUr 
; ;da.:) 

M.-,u[cttrer and model number MAXINM M ODF.L I-rTcl=-&i 
Brine leater
*Effective tube surface, sq ft 	

Vapor Condenser
 
560.9 
 463.3
 

Ineffective tube surface, sq ft 
 12.6 
 16.7
 
Total tube surface, sq ft 
 : . 48o 

Tubes 	 . 90-10 Cu-Ni
 

* Material .... i..iii 

Cage 
 , oD1 8 P.lAI 

Active length, ft 

. 7. 5(. 	 7. S 

Number of tube passes 
 . - ./# 
 TW O 
-..... ..
o 	 . ...... 1WNumber of 	tubes 

. •per::~p~~5 pass ,~~i
. P ~per passs
 
Design heat transfer coefficient
Btu/hr/sq ft/F• 
 ,___,_ 4o
 
Shell
 

Material, ASTM number 
 A-.4 - Co .rEN 
Thickness, in.. 


o.So INCHES
 
Degasifier material 


N/A 

S**	Mist eliminator material,

ASTM number 
 • 
 Monel
 
Brine pump requirements (pump furnished under separate specifications)-.
 

Flow, gpmin0 

TDi1, excluding friction in
 
Owner'n brine piping, ft 


Available NPSH above Owner's	 

__ 

supporting steel, ft 
 * - __T
 

(PLN - 6104 )
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Brine distribution system 

Header pipe size 

. (13ider s Name. 

A- I 

Manufacturer and model 
number of butterfly valve •/A 

Number and size of nozzles 

Brine circuit pressure drops
at design conditions 

Brine flow, gpm 

Brine heater tubes, psi 

-

- / 

*3/ 7" 

30 6.,-,4 

,.. 

" 

Brine distribution 
piping and nozzles, psi 

Total, psi 

Tube velocity in brine
heater tubes, fps a -Pi.S 
Vapor condenser pressure drop
in tubes at design flow, psi •" / 
Tube velocity in vapor condenser 
tubes at design flow, fps 

Description of ejector system 

.. 

.5 /IY'/-

F/'$ 

- S 

Ejector steam requirements 

Dimensions, ft 

• / lb/hr @ p 

Overall length 

Overall width 

Overall height 

• __ _ 

/ 

_ 

P' 

_ 

-_ 

_0" 

-, 

__ _ _ 

Tube removal space
requirements 

Weights, lb " 

91. 

Evaporator, complete, empty 14. 0 

(PLN - 6104 
 )
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AI A. & ,4: 

E'vaporator, complete, flooded 
 .? 0 

Heaviest piece to be handled
 
during erection e . A,"L-7 t-


Brine heater extraction steam
 

volumes at design conditions
 

Steam volume, e e e.t 
 / /3F ;*/A, 

Condensate volume, u"4ee#/#Ae, 1Z3 9// 0/ 

Connections, size and number / - s. ,r".p, 7 4,e. e. T 

Steam inlet 
 • ." Sr-e M' S 04-0,1A. 7, Ale 

Brine pump suction
 

Brine pump discharge 

Makeup water inlet . _ . /.
 

Effluent outlet 
 / - 2 

Brine heater drips . -


Air suction 
 opt
 

Blowdown 
 . 27 a. 4- /- :. 

Cooling water inlet
 
and outlet 


•__2_ 

__,_ 

Vacuum
 

* Brine Vapor 
 Brine
 
R Heater Condenser. Heater
Relief valves 
 Tubes 
 Tubes Shell
 

Manufacturer 
 ' • 
Size
 

(LN - 6104 )
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* l1LtC-y -BABIZD INC 
* (Is~ idd-li'' IO.) -


* Brine 
 Vapor 
 Brine
Hieater 
 Condenser 
 Heater
 
M Tubes Tubes
Model number Shell' '9-
 | Z 9i 19|1 

Field assembly
 

Describe the amount of field
 
assembly welding, bolting,
 
accessory installation,
 
piping, wiring and other
field work to be done 
 W L.IMC--
- - .JoJI_. 

WJI r.I, . LAMps pov2.. 

* Wk o1 

V 

Ei
 

0 

D-2
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(bidder's ue
List components to be field
 
assembled. 
Give dimensions

and weights Alge 

Will evaporator performance

and operation be guaranteed
 
based on the water analysis
specified herein 
 Ye-


U, 

E-. 

(PLN- 6104 )(HEAT EXCHANGERS - M-12B) 
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Section 2L - I)iALINATION PLANT 

Evaporator
 

Manufacturer's model number 


Effective tube surface, sq ft
 

Ineffective tube surface, sq ft
 

Total tube surface, sq ft 


Number of tube passes 


Number of tubes 


Design heat transfer
 
coefficient, Btu/hr/sq ft/F 


Tubes
 

Material, ASTM number 


Gage and size, in. 


Active length, ft 


Evaporator shell
 

Material, ASTM number 

Thickness, in. 


Brine heater shell
 

Material, ASTM number 


Thickness, in. 


Mist eliminator material,

ASTM number 


Deaerator material, ASTM number
 

(bidder's J4m.. 

* 

- Brine HeaLer 
 Vapor Codemer 

.3 OF
• 


. AMOS /JIM- _9 

.  lr1L S-tl 

• "10S
 

. _ 0.4 

. _j*& PGBOi . 

_ _ " _ _ __OG," 

IFAI4 .4- 02."Ie 


* fLSA$ d WA.. 
• t A & .S M -Ib 

• (*ere-vA re- . A -% 

Z-.. 

1.
 

0.
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A°zEY - &*.e o_ /*'-. 

SLc.,m %i:t.(bidLr' 

MaiilacLurer and model numbe r e . 

I 

AI . .. 

Size, in. 

Material 

/ ,? , 59p 7-.Z - ,' 

Vacuum system condenser 

Shell material, ASTM number a- .[3- _. 

Shell thickness, in. "_, __ 

Tube material, ASTM number /0-a-

Tube thickness, in. O•, Y- .c..20 (-

Brine pump 

Manufacturer and model number " .eu A. Z. Aln E. 3YI& 

Capacity, gpm @ TDH '70 6j-A'M " d!EP$/d. 

Materials 

Casing " ___________--_ 

Impeller 

Shaft 

" 

"'/e 

I / 

sA 

Motors 

Manufacturer A-S--

Type designation 
and frame size 

Rating 0 

-

hp 

Phase 

j - rpm 

Volts 

(PLu - 6104 )
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Enclosure 

Full load current, amperes 

Locked-rotor current, amperes 

Distillate pumps
 

Manufacturer and model number 

Capacity, gpm @ TDH 

Materials
 

Casing 

Impeller 

Shaft 

Motors 

Manufacturer 

Type designation
 
and frame size
 

Rating 


Enclosure 


Full load current, amperes
 

Locked-rotor current, amperes
 

Space heater rating, kW 


Connections, size and number 

Steam inlet 


- uL TId PAO " 

' A. . / a. 3fla 

S 0-.A & SO O3I6

•________.____

3, 5/5
 

3/ .511
 

.f&akwe 

. hp alp 0 rpm 

* Phase 390 Volts 

.7-£ "7Oi 

.-..
 

1. 

p.'

"'" O*'E - 1 

(PLN- 6104 
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• . - flr-,,,./,A, 

(Bidder' sr Name) 

Brine pumps discharge 7", -a 

Feedwater inlet OA, -

Distillate pumps discharge -7" / 

Brine heater drips -

Relief valves A. oA 
Manufacturer C-iA. T/ -ema, 7W41. 

Model number " 

Size " _ . _ __ 

Chemical feed system 

Metering pump 

Manufacturer " EeISioai C4V ej 4o*ama r 

Model number -TOOa" /-/. 

Capacity " gph @ /,si 

Materials 

.Pump head i' Ite- P/C 

Diaphragm oo,' Ap4 Ao' V1 ri,-, 

Motor electrical 

requirements 

Rating __ hp -rpm 

L/ Phase 'Hertz zao Volts 

Current at Full Locked
rated volts _._ Load rotor 

.4 

E-4 

(PLN 6104 ) 
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A - RO. /9. 
Mixer moLor 

Manufacturer: k ,e, C 7D /cOM7 

Type designation
and frame size• "7"eF 3033-/i A e,o. V-SC 
Rating __ hp rpm 

/ Phase A Z 0 Volts 

Enclosure 7-FFe. 

Full load current, 
amperes 

__ 

Locked-rotor current, 
amperes 

Level switch 

Manufacturer W'o .1 eLe 

Probe material '4 1 N EL 

Desalination system dimensions 

Overall length, ft . 39 ' 0" 

Overall width, ft /-1- 0 e 

Overall height, ft . /.2. ' A 

Tube removal space 
requirements, ft . ' / --

Desalination plant weights 

Empty, lbs "-'_ 

Flooded, lbs "3 

E-44 
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___ 

iWaviest piece to be 
• LlBiddt-r's
PE3AAL.I'4 r"O 

irmo)" 

handled during erection 03A0O PaA mwon_ 

Field assembly 

Describe the aimount of 
field assembly, welding, 
V, iting, accessory instal
lation, piping, wiring 
and other field work 
to be done " - -

-/V.C-
eoLT"p5 'os, .ir'TFev & 

* /,,Avs.. - e..",a.' 
Pf vA4. 

List components to be
 
field assembled. Give 
 " "*9,te '/AaJ6
weights and dimensions 
 - A ,. 

* //*ADA'1 q 71 , A4i&C47AA 

Performance Data
 

Feedwater requirements 

Flow, gpa 


Pressure, psi 
 "-"
 
-4
 

Tube velocity in evaporator
 
condenser tubes, fps 


E4 
___ 

(PLV - 6104 )
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Tube velocity in brine
heater tubes, fps 

* 

• 

i tLE- 4MO /v 
(Bidder's ium-e) 

oF s 

Pressure drop across evaporator 
condenser tubes at design
flow, psi 

.%5/ S 

Pressure drop across brine heater
tubes at design flow, psi ' / P_/ 

Brine heater steam
requirements 

'Ejector steam requirements 

a/0 

4/66 

Ibs/hr @ 

lbs/hr @ 

12, 

5;-

psi 

Psi 

Brine discharge rate, gpm • S*.s- 6 

Distillate output, gpm "- 6- 44 

Distillate output quality, total 
solids maximum, mg/i .S-6 

i-. 

(PLM- 6104 )
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SCcLion 7F - I'ACKAh;E H GC:NFAK'ROR (Iidd,-w%: Livn,) 
d &w T'wa4#Td. A. Agea.-APO /'C.Manufacturer *&" &'Mt&0-. A :. 4,.,
 

Model .- C 5 a- 2' 

Dimensions, ft 

Width 
 -_ _-_4__ _ _ _ _ 

Length 
 _,____________,_.

Height, not including stack 
 !9- '7 

Weight of complete unit, lbs 

Dry 
 " A42c0 0 J p A l5 

Operating
 

Shipping 
 3/. ad a IW) X).5 

Space required at front or rear 
 - r
of unit for tube removal, ft "/'
 

Design pressure, psi P5/6.405l 

Effective heating surface, sq ft 
 •
 

Fire side heating surface
 
per horsepower, sq ft 
 •'
 

Overall guaranteed efficiency
 
at design conditions 
 "d A $iIMIA&PASP 

Temperature of gas leaving boiler 
 T7. ,IC..dr 1 at design conditions, F 
 " iA,"= A A i-e, 

Haximum lagging surface temperature

with 95 F ambient air, F 


_-


Steam outlet connection
 
S. 

Size 
 E4" 

Type
 

(PLN - 6104 )
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* (bidder's Nume)
 

Burner 

Manufacturer 

Type e'e' k'AVs tAL 

Oil pressure required, psi "0a #056 

Turndown ratio 30 T' /00 

Forced draft fan 

Manufacturer " . JCA-- w fE. 

Type R'e uj n A 4 c. pL 

Operating speed, rpm 3000 

Rating, cfm and static 

pressure at 105 F 

Motor 

Manufacturer 

Type designation 
and frame size 

Rating hp rpm 

* Phase Volts 

Speed, rpm 

Enclosure 

Full load current, amperes 

Locked-rotor current, 
amperes G. 

Space heater rating, kW _. 

$46,.I 

(PLN 6104 )D
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(Ljidtder s NW ) 

'TSype (f I.edw,,ter control . 7T 

Cumbution control system 

Manufacturer i MJAwe./.-

Type Ad/D 14 Te L. 

Flame safeguard system 

Manufacturer ' 'A y" - -

Type ____ _ _ __.._ _ 

Insulation type and thickness • A o .'453LAS, 2, 

Feedwater pump 

Manufacturer and 
model number .04,A ie7" 

Capacity, gpm @ TDH _ _ _ _ _ _ __-_ 

Materials 

Casing 

Impeller 

Shaft 

Motor 

Manufacturer 

Type designation 
and frame size 1500 

Rating . hp rpm 

3.,Phase f0 Volts 
,-4 

(PLN 6104 ) 
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Enclosure 
______-_____ t 

Full load 
current, amperes 

Locked-rotor 
current, amperes 

Space heater rating, kW 

Feedwater tank 

Material, ASTM designation 

Thickness, inches 

Shell 

Head or bottom 

Head or top 

Weight, lb 

Size, inches 

Length 

Diameter 

Capacity, gal 

Valves 

Safety valves 

Number furnished 

Manufacturer 

Size and figure number 

V'.:-, 

.•--

71i 

" " // *'J. £ 1 
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General service valves 

Manufacturer 

* 2 Inch £ 

Smaller 

2-1/2 Inch 

Larger 

& 

Figure numer 

Blowdown valves 

Number furnished 

Manufacturer 

" 

" 

wo - 2 

L=ALEA-A S 

',iw 

7AV&

, A)p., 

Figure number 

Feewater stop and 
check valves 

Manufacturer 

Figure number 

Stop Valve 

_ 

Check Valve 

A"_ 01 A 

Steam drum outlet valves 

Manufacturer " 

Stop Check 

Jj 

Stop Valve 

- 29 . 

Figure number 

Gage glasses 

Manufacturer 

Model number 

Pressure gages 

Manufacturer 

Model nmber 

Stack 

Dimter,8inches 

TYpe of connection 

1r. 

0 

-4 

E-4 

_ 

i 

A 

(PLU - 6104 
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Total electric power requirements,
 
amperes at 41b volts, 3 phase,
 
50 hertz
 

Extent of field assembly
 
required
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BLACK & VEATCH INTERNATIONAL '' I 	 :1,,/7{)
( !I'J, I I) f. UI(.ItLPII!, 

- / H II ^A VIAl.II 

1500 	 M AIIIW I A |IPAHKWAY 

KANbAS CITY. 	 MIb!;)LUujI 64114
 

P,' 'rusalhainUliuin Li.sIUtrlk Negara hVL 	 Project 6104SeIullarailg Steaim Power Plant Units 1 and 2 BVI 	File M-12B
USAID Loan 497-11-024 
1 May 1974
float Exchanger Speci fication 6104-M-12B 

Riley Beaird
 
P. 0. Box 1115
 
Shreveport, Louisiana 71130
 

Attention: 
Mr. Frank Zarambo
 

Gentlemen:
 

A quick rebid based on 
the 	original specifications for Beat Exchangers
C.I 	 Item 2 of lHeat Exchanger; Specification 6104--M-]2B consisting offlash evaporator, desalination plant: and package steamIbucauis 	 boiler is requestedof 	 the technical and/or cominnerc' ial' deviat-ions from thc specifications.'Ihe 	 following clarifications are Lt,bc cont.iderd i a this rebid.
 

Flash EV1aiorator
 

I.. 	The brine heater may be external to the i-vaporator 'he. 

2. 
The Lrine heater and vapor condenser may have straight or U-tubes.
 

3. 	Brine heater tubes may be 90-10 cu-ni
 

4. 
The flash evaporator shall be designed and piped within the package for
emergency operation. Materials shall be furnished which will permit a
maximum of 100 hours per year operation with normal maintenance while
 
using sea water as makeup.
 

5. 	A distillate pump shall be provided which shall operate under the same
discharge head as the desalination plant distillate pump.
 



$LACK. it VI; AC 11g IN It INATIONAL 

Riley Beaird 
BVi Project 6].04
Hr. Frank Zarambo 
I Hay 1974
 

Desalination Plant 

1. All surfaces or internals of the evaporator
WaLer 

shell which are wetted bysea or )rJi.i, shall be conlstructed of 90-1.0 cu-idL 
2. RequiruLIentts for the acid feed subsystem shall be deleted; however,).ovisions for acid cleaning shall be included. 
3. Single pumps shall be furnished 

be piped 
for all pumping requirements and shalland w.ired into the package; however, one complete assemblyeach pumping ofunit shall be provided with the equipment, beto stored as spares.
 

Package Steam Generator 

1. Burners shall be of the air atomizing or mechanical atomizing type.
 

Two copies of the proposal, using the original specifications shalldelivered to the beoffices of Black & Veatch International in Kansas City onor before 9 May 1974. 

Very truly yours,
 

BLACK & VEATCH INTERNATIONAL 

L.'J. Svoboda
 

LJS:hn
 

cc: Mr. A. M. Acheson
 



MAXIM EVAPORATORS 

December 10, 1973 

Persahaan Umum Listrik Negara 
jalan Sunan Ngampel 1
 
KebaJoran, Baru
 
Jakarta, Indonesia
 

Attention: Ir Bagoes Moedijantoro 

Subject: 	 Proposal, Item 2
 
Semarang Steam Power Plant
 
Specifications 6104-M-12B
 
Maxim Ref. 152-L-491
 

W, , pleased to submit for your review and consideration our propobu.'or zern 2 only, consisting of one (1) flash evaporator, dne (1) desalirn.,,..

,adnt and one (1) packaged steam generator, FAS Houston, Texas.
 

We further enclose, as requested per the subject specification, qualiL .i.n
data describing our ability and other supporting evidence which establisa.v

.Vaxim as a qualified manufacturer of distillation equipment. 

The f-ash evaporator offered is the standard Maxim TCFE design and is a
single effect flash type evaporator with integral brine heater and vapor

conde:,ser constructed within a single shell.
 

.Ou.- %,ringfor the desalination plant also Incorporates the standard ,ax,,upac ... ,od land based desalinator design, which is currently in use in Sum.,a,
zz w%... as other parts of the world. The Maxim MSF (muti-stage flas&'. 
cdes,-..;a tor provides: 

Low temperature operation 
o, Cross tube design, allowing complete removal of the vapor 

condensers
 
c) Low profile
 
d) Outdoor design
 
e) Unattended operation
 
f) Complete factory test, 
prior to shipment
g) Proven design, resulting in maximum reliability and minimum 

maintenance and downtime 

A GUIOWARY OF THE AILEY COMPANY 
P.O. 3GM SIIlL W i EVEPW4T. LOUWWANA 71130. 0#ONL (311;U -444 



u, iuai .,sLrik Ngara -2- Decemejoc 10, 1973 

Our quotation also includes the packaged steam generator. Based on our 
experience, we offer a Continental horizontal fire tube, scotch marine type
bolcr, as manufacLured by Boiler Engineering and Supply, Inc., of 
Phoenixville, Pennsylvania. As with all our vendor supplied equipment,
 
reliability and quality material 
are used as our purchasing criteria, rather
 
than low price, to insure maximum and trouble-free operation.
 

We sincerely welcome your comments and the invitation to discuss our offering
with you and the cognizant engineers at your earliest convenience. We thank 
you for this opportunity to present our quotation and trust that our offering is 
favorably received. 

Ver truly yours, 

'Frank I. Zarambp, Sales Manager 

Land BasedD alinators 

FJZ:Ip 

Enclosures 



RtILEY RILEY-BEAMUW 

May 7, 1974
 
( IAI, I %I) II0:;I 

(')vsgIIV,Vh t PIf.'1dp .1rF.dIryiE1vdpnrlgo PuoduI:Is 

Black & Veatch International 
P. 0. Box 8405
 
Kansas City, Missouri 64114
 

Attention: Mr. L. J. Svoboda 

Subject: Perusahaan Umum Listrik Negara

Semarang Steam 
Power Plant, Units 1 and 2Heat Exchanger Spec 6 104-M-12B
 
BVI Project 6104, 
 File M-12B
 
Maxim Ref. 
 152 -L-491-A
 

Gentlemen: 

In response to your letter dated 1 May 1974, we are pleased to submitrevised quotation superceding ourour original offering 152-L-491December I0,1973. 
dated 

With reference to our price schedule, pages C-I through C-3 inclusive,
the following is offered for your valued consideration and acceptance. 

Para. C. 1 Equipmet
and M ateras 

Item 1 Not included in our proposal.
 
Item 2 
 Two hundred ninety-nine thousand, eight hundred 

and fifty dollars and no cents ($299,850.00 U.S.).
Para. C.2 
 Freight
 

Item 1 
 Not supplied.
 
* Item 2 Forty-five thousand dollars and no cents '$45,000.00 U.S.).
 

Para. C.3 
 Manufacturer's Field Services
 

C.3.1 
 One thousand, t'hree hundred and twenty dollars

($1,320.00 U.S.) per week.
 

*Corrected to $40,000 by Riley-Beaird telex dated 7 May 1974
 
A SUBSIDIARY OF THE RILEY COMPANYP. O. BOX 1115. SHREVEPORT, LOUIS1AIA 71130. PHONE (318) 866-4441 
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Para. 	 C.3 (Continued) 

C. 3.2 	 Overtime Rate 

Thirty-five dollars and no cents per man-hour 
($35.00/man-hour). 

C. 3.3 	 Expenses
 

Thirty-one thousand, one hundred and twenty-five 
Rupiahs per diem (Rp 31.125 Ind.). 

C.3.4 	 Transportation 

One thousand, nine hundred dollars and no cents 
($1,900.00 	 U.S.). 

and
 

Sixty-two thousand, two hundred and fifty Rupiahs 
(Rp 62.250 Ind.). 

This revised 	offering is based on the following terms and conditions: 

a) Shipment of the equipment quoted herein is to be made within 
'i',/ .,,V (7) months after acceptance of a purchase order and 

(J , receipt of the applicable letter of credit. 

ill,. 77' b) 	 This quotation is firm, not subject to escalation, for a period 
of twenty (20) days from the date of this offering. 

c) 	 The conversion rate, Rupiahs to U.S. dollars, is 415 Rupiahs per 
U.S.A. dollar. 

d) 	 Spare parts, including complete pump assemblies, are not included 
as a part of our offering. It is the intent of Riley-Beaird to enter 
into separate agreement for the supply of such spare parts. A 
complete list of recommended spares will be submitted for your 
consideration and selection within 90 days from receipt of your 
purchase order. 

e) All other terms and conditions and other descriptions as noted 
in our original offering dated December 10, 1973, and BVI 
specification 6104-M-12B apply, except as modified herein, 
and in these 	Contract documents.
 

Revised for 	Contract
 

http:1,900.00
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Specifically, 

1) 	 The clarifications noted in BVI letter dated 1 May 1974 
apply. 

2) 	 References to factory operational tests prior to shipment, 
as noted within Riley-Bealrd's technical description, are 
to be deleted and are considered unnecessary by Riley-
Beaird for these specific models offered. 

We thank you for this opportunity to present our quotation and trust that this 
offering is favorably received. We welcome your comraents and look forward 
to the opportunity to discuss our current proposal. 

Very 	truly yours, 

les D. Rse 

CDR:Ip 

cc: 	 Mr. T. E. IUndemuth 
Mr. F. J. Zarambo 
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Riley-Beaird proposes to supply, rAS Houston, Texas, one (1) flash evaporator,
Maxim model l-TCFE-36S, as shown on drawings 152-080-D-016 and' 152-081E-010, Flow Diagram and Outline and Setting Plan, respectively, and further

described 
per Section 11-b of this proposal. 

A. Unless otherwise stated, the following equipment, supplies and other services are to be furnished by Riley-Beaird, comprising one (1) complete flash 
evaporator assembly: 

1. Evaporator shell, com-plete with heat exchangers, vapor separator andall necessary connections, lighting devices and other appendages,
mounted on a structural steel foundation 

2. Condensate cooler 
3. After condenser 
4. Air ejector 
5. Liquid level gage glasses 
6. Chemical feed system 
7. Relief valves 
8. Thermostatic steam trap 
9. Feed sediment strainer 
10. Feed orifice 
11. Interconnecting piping as shown 
12. Valves as shown 
13. Instruction manuals 

a. Preliminary (one copy) 
b. Final (10 copies) 

14. Drawings for approval (six sets)
15. Drawings for distribution (six sets)
16. Final drawings (reproducible, one set)
17. Microfilm aperture cards (three sets)
18. Services of a trained serviceman as required
19. Bid and performance bond as required
20. Ocean freight and ins.jiance from Houston, Texas to Port of Semarang 

B. The following material, services and supplies are to be furnished by the
purchaser and are not included in our proposal: 

1. Motor controllers and starters 
2. Brine pump : - -
3. Distillate pump. ' 
4. All electrical wiring, conduits, etc. 
5. All thermometers, gages and other instrumentation 
6. Insulation 
7. AI services and other material as shown and indicated per paragraph

1A.5, page 1A-3 of B and V specification 6104-M-12B8. All piping from and to the flash evaporator terminal connections as shown,
Including valves and other controls 
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9. 	 Interconnecting steam and condensate piping from the flash evaporator, 
desalinator and the packaged steam boiler and condensate receiver 
system 
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I. 	 .General 

A. 	 The Maxim model 1-TCFE-36S is a single effect flash type evaporatorwith an integral brine heater and vapor condenser, arranged and constructed in a single shell, and 	supplied as a packaged plant, completewith the ancilliary equipment and piping as described herein. 

B. 	 The evaporator is to be capable of producing 12,500 lbs/hr (36,000 U.S.GPD) of distillate containing less than 5 ppm total dissolved solids,when supplied with steam and cooling water in accordance with Riley-Beaird drawing 152-080-D-016, Flow Diagram. The 	feed to the evaporator 	is to be supplied by the purchaser at 60 PSIG maximum. 

II. 	 ,Evaprator 

A. 	 Shell
 
The evaporator shell is to be 
a horizontal, cylindrical type designed inaccordance with ASME Code, Section VIII. A code stamp will not besupplied for the shell. The 	shell is to be constructed of Corten steeland 	is to be suitably mounted on a structural foundation. The evaporator shell is to be supplied with two observation windows mounted oneither side of the shell. A lighting fixture with flexible fixture supporta
is supplied with each observation port to provide illumination of theevaporator internals. The evaporator shell is to be further fitted with ahinged access port, which incorporates one 	of the observation windows. 

B. 	 Brine Heater 
The evaporator is to be furnished with a removable brine heater of theU-bend design. The brine heater shall be two 	pass with steam in thetubes. The brine heater is to consist of 3/4"• 	 OD x 18 BWG stainlesssteel, VIi 30 tubes, mechanically expanded into a Corten steel tube
sheet. The tube sheet holes shall be arranged in a triangular pitchwith 	a minimum distance center to center of 15/16". Each tube holeis to be doubled grooved, and the tube hole edges shall be chamfered 
on the shell side. 

The 	brine heater bundle is to be fitted into the evaporator shell andassembled with a removable steam inlet head or bonnet, constructed
of Corten steel. The tube bundle when assembled shall be encasedwithin a shroud, internal to the shell which forms the flashing device. 

C. 	 Vapor Condenser 
The 	evaporator is to be furnished with a two 	pass removable vaporcondenser of the U-bend design. Cooling water from the Java Seashall flow through the tubes. The condenser is to consist of 5/8"OD 
x 20 BWG 90-10 copper nickel alloy tubes, mechanicallyexpanded into a 90-10 copper nickel tube sheet. The 	tube sheet 
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C. 	 Vapor Conden.-r (Continued)

holes shall be arranged on a riangulr pitch with a 
minimum center to
center distance of 15/16". Each tube hole is to be doubled grooved,
and the tube hole edges are to chamfered on the shrf .side. 

The 	condenser bundle is to be fitted into the evaporator shell andassembled with a removable water box of 90-10 coppe& ,:'ckel alloywith structural steel flanges. The 	condenser tube bundle is to be 
internal to a distillate ol Ilection trough, and adequate baffles are tobe provided to effectively cool and sweep the noncondensibles from 
the evaporator shell. 

D. 	 Vapor Separator
A monel metal, mesh type, vapor separator is to be supplied so thatthe vapors produced will pass through the separator prior to condensing.
The 	vapor separator is to remove any water droplets and/or entrained 
particles from the vapors. 

E. 	 Vajaum System 

1. 	 AirEjector

A single stage, steam-operated air ejector is 
 supplied to provide
initial vacuum and remove the noncondensible gases liberatedduring the flashing action. Motive steam to 	the air ejector shall
be 	150 pounds per hour at 135 PSIG. The air ejector shall take
suction at the vapor condenser neck, and the effluent discharge
shall be directed to a after condenser located on the evaporator 
foundation. 

The air ejector shall be supplied ",with a cast iron body and tail
piece and a stainless steel nozzle End steel diffuser. 

2. 	 After Condenser
 
A single pass, 
 shell and tube type heat exchanger shall be supplied
to condense the motive steam from the air ejector. The nonconden
sibles are to be vented to the atmosphere. The raw water feed tothe evaporator shall flow through the tubes and act as the condensing 
media. 

The after condenser shall be supplied with a 3", Sch. 40, steel,
A-106-B shell and steel A-285-C tube sheet. The tubes shall be5/8" OD x 18 BWG stainless steel, type 304 tubes, mechanically
expanded into the tube sheet. The 	tube sheet holes shall be doublegrooved. The 	after condenser shall be fitted with removable steel 
front and rear water boxes. 
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F. 	 Condensate Cooler
 
A four pass, 
 shell and tube type U-bend design heat exchanger shall besupplied and mounted on the evaporator foundation to 	cool the condensatedrains to 185 0 F. Raw water feed to the evaporat:,r shall flow through the 
tubes. 

The 	condensate cooler shall be supplied with a 6", Sch. 40, steelA-106-B shell. The 	tube bundle shall be removable and tubes shall be5/8" OD x 18 BWG stainless steel type 304, mechanically expandedinto 	a steel, A-285-C tube sheet. The tube holes are to be double 
grooved. 

A removable multi-pass water box, constructed of steel, shall be supplied. 

G. 	 Chemical Feed System

A chemical feed system is 
 to be supplied to pretreat the incoming feedwater to the evaporator. The feed system shall contain a mixing tankwith motor driven agitator, an adjustable positive displacement meteringpump, valves and fittings, all mounted on a structural steel base and 
foundation. 

I-. 	 Liquid Level Indicators 
Two (2) liquid level indicators (gage glasses) are to be supplied andfitted to the evaporator shell. One shall indicate the brine level within
the shell and another shall indicate the liquid level of the distillate inthe condenser hot well. The 	gage glass assembly shall be Penberthy. 

I. 	 Relief Valves
 
Three (3) 
 relief valves shall be provided and located as follows: 

1. 	 2" - Evaporator shell 
2. 1" - Condenser tube side (water box) 
3. 1" - Brine heater tube side (water box) 

J. 	 Thermometers and Gages 

1. 	 Thermomete-s
 
All thermometers 
 are to be purchaser-supplied and 	installed. Suitable
connections will be provided where practical and identified on 
drawing 152-080-D-016, Flow Diagram. 

2. Gage
All pressure and vacuum (compound) gages are to be purchaser-supplied
and installed. Suitable connections will be provided as required and
shown on drawing 152-080-D-016, Flow Diagram. 
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K. 	 Piping
 
The interconnecting piping axim&connections 
supplied with the evaporator
shall be in accordance with Riley-Beaird drawings 152-080-D-016 and
152-081-E-010, Flow Diagram and Outline drawings, respectively. 

L. 	 Assembly and Tests 
The evaporator and all components and ancilliary equipment to be supplied
is to be completely assembled at our facility. 

All heat exchangers are to be individually tested, prior to assembly with 
the evaporator, in accordance with ASME Code Section VIII and stamped
accordingly. Necessary certificates will be supplied as required. 
..*
i!cevaporator assembly shall be hydrostatically tested 4-. J#.u. 

~............. ........
 
.*.4Upon 
 completion, the evaporator is to be drained,

cleaned and painted in accordance with Riley-Beaird standard commercial
 
procedures.
 

M. 	Preparation for Shipment
 
The evaporator is 
to be completely drained and all openings and connections!
suitably sealed to prevent water and/or foreign matter from entering the 
system during shipment storage and handling. 

Disassembly of the plant shall be the minimum necessary to facilitate 
shipment and safeguard parts vulnerable to damage, pilferage and loss. 
The extent of disassembly shall be confined to the removal of protruding 
parts that would otherwise increase cubage. 

Removed parts shall be matchmarked where practical and/or identified 
to facilitate assembly at the site. Removed bolts, nuts, pins# screws 
and washers shall be reinstalled in mating parts and secured to preventloss. 

N. 	Packing/Packaginq 
The evaporator shall be adequately protected to best commercial practices
and crated for export shipment. The method and construction of the
crating and/or boxing shall be at the descretion of Riley-Beaird to insure
delivery of the equipment at the site. All boxes and crates shall be 
identified and marked in accordance with the purchaser's requirements.
Special emblems, as required, will 	be affixed to all containers. 

*eleted for Contract
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The required brine 
otherwise modified,

pump and motor urO nlot included in our proposial. [nlessat the discretion of the purchaser, the brine pump is tobe supplied and installed at the 	site by others. All necessary piping, supports,foundation, wiring and controls are to be furnished by the purchaser. 

* B. 	 The required distillate pump and motor 
otherwise modified, 	

are not included in our proposal. Unlessthe distillate pump is to be supplied and installed at tuesite by 	others. All necessary piping, supports, foundation, wiringare 	 and controlsto be furnished by the purchaser. 

C. The evaporator shell shall be fabricated of Cor-Ten steel and shall include thecorrosion allowance specified per para 2D.9, page 2D-5. Based ourexpcrience 	 onand confirmed by tests conducted by OSW at the 	Freeport, Texastest facility, Cor-Ten steel has displayed excellent corrosion resistancequalities. Maxim has supplied a Desalinator to Castle Harbour Hotel onBermuda in 1968, partially constructed of Cor-Ten, and no 	evidence ofcorrosion attack is apparent. In fact, original machining marks are still 
visible. We therefore offer the Cor-Ten steel construction as an alternatematerial as permitted per para 2D.8.2, page 2D-4. 

D. 	 The evaporator shall be fitted with two gage glasses 
as indicated 
per para1{, page 3, Section 1I-b of this proposal. The gage glasses shall be Penberthy
model 37-a series. 

E. 	 The brine 
heater and vapor condenser heat exchangers shall incorporate
U-bend design and be removable 	
the 

maintenance 	
to effect full and complete inspection andof the 	heat exchangers. Further, the condensate cooler is alsoto be supplied with a removable U-bend 	tube bundle. 

F. 	 The design parameters of the evaporator offered herein are based on the intentof para 	2D. 8.1, page 2D-4 and the design pressures established for theservice. Therefore, the evaporator and other heat exchangers shall be designed
for the following pressures: 

Evaporator shell 30" Hg 	vacuum to 50 PSIBrine heater tube side 135 PSIG

Vapor condenser tube side 275 PSIG 

."Rfer 	to BVI letter dated 1 May 1974 
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Riley-Beaird proposes to 	supply, FAS Houston, Texas, one (1)Desalinator, Maximmodel 24D-6, as shown on drawings 152-081-E-011 and 152-080-E-017, Outlineand Setting Plan and Flow Diagram, respectively, and further described per Section 
III-B of this proposal. 

A. Unless otherwise stated, the following equipment, supplies and otherservi ces are to be furnished by Riley-Beaird, comprising one complete 
Desalinator: 

1. 	 Maxim model 24D-6 six stage flash type Desalinator, complete
with integral condensers and other appendages, mounted on a 
structural steel foundation 

2. Sea feed heater - after condenser 
3. Two stage air ejector
 
4. Spray chamber
 
5. Mixing and deaeration tank
 
6. 	Reflux cooler
 
7. 	 Solenoid dump valve 
8. 	 Water meter 
9. 	 Thermometers and gages, instruments and controls as shown 

10. Control panel 
11. Chemical feed systems 
12. Pumps and motors as shown 
13. Interconnecting piping as shown 
14. Drawings for approval (six sets)
15. Drawings for distribution (six sets)
16. Final drawings (reproducible, one set)
17. Microfilm aperture cards (three sets) 
18. Instruction manuals 

a. Preliminary (one copy) 
b. Final (10 copies)

19. Services of a trained serviceman as required
20. Bid and performance bond as required
21. Ocean freight and insurance from Houston, Texas, to 	port of Semarang 

B. The following material, services and supplies are to be furnished by the
purchaser and not included in our proposal: 

1. 	 All services, material and labor as shown and indicated per paragraph
1A.5, page 1A-3 of B and V specification 6104-M-12B2. All piping from and to the flash evaporator terminal connections as
shown, including valves and other controls

3. 	 Interconnecting steam and condensate piping from the flash evaporator,Desalinator and the packaged steam boiler and condensate receiver syste 
4. 	 Insulation 
5. 	 Motor controllers and starters 
6. 	 Electrical supply 
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I. 	 General 
The Maxim model 24D-6 Desalinator Is a multi-stage, horizontal', low pressure(vacuum) flash type distillation plant, supplied as a packdged plant, completewith all ancilliary equipment and piping as described herein and arranged inaccordance with Riley-Beaird drawing 152-081-E-011, Outline and Setting Plan. 

The desalination plant is to be capable of producing 25,000 lbs/hr (72,000 U.S.GPD) of distillate containing less than 5 ppm 	total dissolved solids, whensupplied with steam and other services as shown on Riley-Beaird drawing
152-080-E-017, Flow 	Diagram. 

II. 	 Desalinator 

A. 	 Shell
 
The Desalinator shell is to consist of six (6) 
 flash stages and is to bearranged in a horizontal configuration. The shell is to be constructed of90-10 copper nickel alloy for all surfaces wetted with sea water and brine.External structural steel stiffeners shall be provided, and the shell assembly
shall be mounted on a structural steel foundation. 

Each flash stage is to be fitted with an internal flashing device, andstages 2, 3 and 4 are to contain an adjustable brine butterfly valve tocontrol and maximize the flashing action of the brine. Adjustment is to bemade externally without plant shutdown or loss of production. Each flashstage is to be further fitted with an observation port and a vapor separator
of monel mesh. The vapor separator shall be removable for inspection and 
replacement through an access port. 

The vapors released in each flash stage shall rise and pass through thevapor separator where any entrained droplets shall be removed. The vaporsare to be then directed downward to the stage condenser, located beneaththe flashing section. The varor spaces, condenser section and distillate
collection trough shall be constructed of Cor-Ten steel. 

B. 	 Condenser 
Each stage condenser shall contain a removable condenser bundle of theU-bend design. Sea water shall flow through the tubes. All tubes shallbe 3/4" OD x 20 BWG, 90-10 copper nickel, and all six stage condensertubes shall be mechanically expanded Into a common 90-10 copper nickelalloy tube sheet. The condenser bundle shall contain the necessary
supports and required baffles to effect the removal of noncondensible 
gases.
 

Th-; condenser tube sheet and water box shall be bolted to the Desalinator
shell. The condenser water box shall be common to all six stages and shall 
contain the necessary ribs to effect the flow of sea water through the tubes.The water box shall be constructed of 90-10 copper nickel alloy with af a -i 	 ip-. steel' Il b I I! I i I I . . . . . ... . ... ..... . 
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I. 	 General 
The Maxim model 24D-6 Desalinator is a multi-stage, horizontal, low 	pressure(vacuum) flash type distillation plant, supplied as a packaged plant, completewith all ancilliary equipment and piping as described herein and arranged inaccordance with 	Riley-Beaird drawing 152-081-E-011, Outline and Setting Plan. 

The 	desalination plant is to be capable of producing 25,000 lbs/hr (72,000 U.S.GPD) of distillate containing less than 5 ppm total dissolved solids, whensupplied with steam and other services as shown on Riley-Beaird drawing
152-080-E-017, Flow Diagram. 

II. 	 D.esalinator 

A. 	 Shell
 
The Desalinator shell is to consist of six (6) 
 flash stages and is to be
arranged in a horizontal configuration. The shell is to be constructed of90-10 copper nickel alloy for all surfaces wettcu with sea water and brine.
External structural steel stiffeners shall be provided, and the shell assembly
shall be mounted on a structural steel foundation. 

Each flash stage is to be fitted with an internal flashing device, andstages 2, 3 and 4 are to contain an adjustable brine butterfly valve to
control and maximize the flashing action of the brine. Adjustment is to bemade externally without plant shutdown or loss of production. Each flashstage is to be further fitted with an observation port and a vapor separator
of monel mesh. The vapor separator shall be removable for inspection and 
replacement through an access port. 

The 	vapors released in each flash stage shall rise and pass through the vapor separator where any entrained droplets shall be removed. The vapors
are to be then directed downward to the stage condenser, located beneath
the flashing section. The 	vapor spaces, condenser section and-distillate 
collection trough shall be constructed of Cor-Ten steel. 

B. 	 Condenser
 
Each stage condenser shall contain a 
removable condenser bundle of the
U-bend design. Sea water shall flow through the tubes. All tubes shallbe 3/4" OD x 20 BWG, 90-10 copper nickel, and all six stage condenser
tubes shall be mechanically expanded into a common 90-10 copper nickelalloy tube sheet. The condenser bundle shall contain the necessary
supports and required baffles to effect the removal of noncondensible 
gases.
 

Th; 	condenser tube sheet and water box shall be bolted to the Desalinator 
shell. The condenser water box shall be common to all six stages and shall 
contain the necessary ribs to effect the flow of sea water through the tubes.The water box shall be constructed of 90-10 copper nickel alloy with af lanay. steel 
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C. 	Sea Feed HeaterA multi-pass shell and tube sea feed heater shall be supplied and locatedparallel to the first flash stage. Sea water shall flow through the tubes.The SFH shall be fitted with 3/4" OD x 20 BWG 90-10 copper nickel alloystraight tubes and shall be mechanically expanded into the front and reartube sheets. The 	tube sheets shall be 90-10 copper nickel alloy and shallbe fixed.
 

The 	SFH shell shall be steel, A-285-C and issteam 	 to be supplied with ainlet, fitted with a 	 flangedsuitable impingement baffle to prevent directimpingement of the steam on the tubes. A condensate hot well is providedfor the collection of the condensate. Removable front and rear water boxesshall be provided. 

D. 
After Condenser
The after condenser shall be integral with theper para i-C above. sea feed heater describedThe discharge of the airejectors shall be directed tothe section of the SFH shell when condensing of the motiveplace. 	 steamThe 	noncondensibles takesshall be vented to the atmosphere. The 	drain.-,of the after condenser shall be directed as required by- the purchaser. 

E. 	Air EjectorsA two stage, steam operated, air ejector is to be supplied. Motive steam I'to be 466 lbs/hr total to both stages.
suction from The first stage air ejector is to takethe last flash stage through the spray chamber and the effluentis to be discharged to the second stage air ejector suction. 
The total
effluent is to be directed to the after condenser. 

F. 	SprayChamber
A spray chamber isinstalled in the suction to the first stage air ejector.
The spray chamber shall be vertically mounted and cooled distillate introduced into the chamber to condense any vapors. The drains shall bedirected to the distillate pump suction. 

G. 	MixinQ and Deeration TankA sea water mixing tank of 1,000 gallons capacity shall be supplied and
mounted on a structural steel foundation. 
The tank shall be fiberglass
constructed and fitted with a suitable cover. 
Sea 	water is to be introduced via a spray nozzle(s) into the tank fordeaeration and mixing. 
 A 10" flanged overflow connection is provided.
A recirculation line from the brine pump(s) discharge shall be installed forrecirculation and chemical cleaning. 

The sea water feed to the Desalinator shall be made by the sea water feedpump. 
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H. 	 Reflux Cooler 
A single pass, shell and tube type heat exchanger shall be supplied to 
provide cooling of a portion of distillate produced for introduction into the 
spray chamber and seal water for the distillate pumps. Sea water shall 
flow through the tubes. The tubes shall be 3/4" OD x 20 BWG 90-10 
copper nickel and shall be mechanically expanded into fixed 90-10 copper
nickel front and rear tube sheets. Removable front and rear water boxes of 
90-10 copper nickel construction with steel flanges shall be installed. 

I. 	 Solenoid Dump Valve
 
A three-vay manual reset solenoid operated dump valve is 
 to 	be supplied
and 	loc :ed in the distillate pump(s) discharge. The solenoid dump valve 
is to be arranged in a "de-energized to dump" position, so that upon loss 
of current or high salinity reading, the distillate is to be automatically
diver ted to waste. Upon return to normal operating conditions, the solenoid 
valve must be manually reset. 

J. 	 Salinity Cell
 
Provisions are 
to 	be made for installation of a salinity cell or conductivity
device, furnished by the purchaser. A suitable connection will be furnished 
in the distillate pump discharge for locating the cell. The purchaser is to 
advise complete descriptive data regarding the owner-supplied equipment. 

K. 	 Water Meter
 
A distillate water meter shall be 
supplied to record the distillate production. 
The meter shall be of the integrating flow type, readable tc the nearest
10 gallons., The meter body shall be bronze. A four-way, distillate by-pass
valve shall be provided. 

L. 	 Thermometers and Gages
Pressure gages and thermometers shall be supplied as shown on drawing
152-080-E-017, Flow Diagram. 

1. 	 Thermometers 
All thermometers shall be 5" dial, bimetallic type and mounted locally.
Thermometer wells of material compatible for the service Is to be supplied
All thermometers are to be in degrees centigrade. 

2. Gages 
All pressure and compound gages shall be locally mounted except as 
noted herein. Gages are to be 4-" diameter and supplied with a phenolic 
case and bronze bourdon tube. 

M. 	 Controllers 
Level controllers are to be installed in the suction legs of the brine and
distillate pumps. The level controllers are to be fitted with high and low 
level alarm switches. 
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M. 	 Level Controllers (Continued)
A high and low level alarm switch is to be also provided Ln the sea feed 
heater condensate hot well. 

N. 	 Pumps and Motors
 
The 'following pumps and motors 
are to be furnished and installed: 

* 1. Sea water feed pump 4 L 
2. Brine pump w 

3. Distillate pump.
 
S4. Desuperheater "': .o.
 

,..........,: ,............................ . ...... .......
... ... 
 0 i q -.
 
....fl0 4t k: Refer to Technical Data Sheet, Pump and Motor Informatier 
for pump and motor characteristics. 

0. 	 Chemical Feed Systems 

1. One complete chemical feed system is provided for the injection of
phosphate into the sea water feed to the Desalinator to inhibit the
formation of scale within the Desalinator. The chemical feed system
is to consist of a plastic mixing tank with a motor driven agitator and an adjustable positive displacement injection pump. The assembly
is to be mounted on a steel foundation, complete with valves, fittings 
and necessary interconnecting piping. 

P. 	 Pi ing 
The interconnecting piping and connections supplied with the evaporator
shall be in accordance with Riley-Beaird drawings 152-080-E-017 and 
152-081-E-011, Flow Diagram and Outline drawings, respectively. 

Q. 	 Assembly and Tests 
The evaporator and all components and ancilliary equipment to be suppliedis to be completely assembled at our facility. 

All heat exchangers are to be individually tested, prior to assembly withthe evaporator, in accordance with ASME Code Section VIII and stamped
accordingly. Necessary certificates will be supplied as required. 

* The 	evaporator assembly shall be hydrctatically tested ..
 

c.ene...... pUintpon completion, the-ar s t be 
cleaned and painted in accordance with Plej(-Beaird standard commercial. 
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R. 	 Preparation for Shipment
 
The evaporator is 
 to be completely drained and all openings and connectionssuitably sealed to prevent water and/or foreign matter from entering the 
system during shipment storage and handling. 

Disassembly of the plant shall be the minimum necessary to facilitate
shipment and safeguard p3 rts vulnerable to damage, pilferage and loss.
The extent of disassembly shall be confined to the removal of protruding 
parts that would otherwise increase cubage. 

Removed parts shall be matchmarked where practical and/or identified
to facilitate assembly at the site. Removed bolts, nuts, pins, screwsand 	washers shall be reinstalled in mating parts and secured to prevent 
loss. 

S. 	 Packing/Packaginq 
The evaporator shall be adequately protected to best commercial practicesand crated for export shipment. The method and construction of the 
crating and/or boxing shall be at the descretion of Riley-Beaird to insuredelivery of the equipment at the site. All boxes and crates shall beidentified and marked in accordance with the purchaser's requirements.
Special emblems, as required, will 	be affixed to all containers. 
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DATA LISTED IS FOR ONE DESALINATOR 

1. 	 Service 

2 _ 	Q uantity 

3. 	 Pump Mf'r. 

4. 	 Size 

5. 	 Type 

6. 	 Liquid 

7. 	USGPM-Normal 

8. 	 USGPM-Rated 

9. 	 TDH 

10. 	 N PSH 

1I.-	 Materials
 

a) Casing 


b) Imeller 

c) Shaft 

d) Sleeve 

12. 	RPM 


1. 	 Mntor HP 

14. 	Insulation 

15. 	 Enclosure 

Goulds 

4×6-1 3-


sea 	water 

670 


45 PSIG 

Floodepd 

Bronze 

316 	S/S 


316 S/S 

316 S./S 

450 


I h 

Class B 

TEFC 

16. 	 Electrics 3/50/380 

17. 	 Other Flex. 

* Coupled 

B 

4x6-13 


Horizontal 
Centrifufa 

brine 

670 	ea. 


45 PSIG 


6'" 

Bronze 

316 S/S " 

316 S/S 

31. 

1450 


30 ea, 

Class B 

TEFC 

,3/50/380 

Flex. 


Coupled 

1'1(:IINI(;AL I)ATA ;III:i:T 
PUMP AND 
MAXIM REF 

D 

-:___'::-__. 

2 


Horizontal
Irifuga]p 

feed water 

50 ea. 

50 PSIG 

34-6i"l 

Bronze 

316 S/S 

316s/S 

S/S.31f 
2900 


5 ea. 

Class B 

T.FC 

3/50/380 

Flex. 


Coupled 

MOIOR INFORMATION 
152-L-491 

flsurb.-i
 

.
 

Ampco
 

x3/4KC,
 

Horizontal 
enua 

condensate
 

3 

40 PSI
 

3'-_ 

Al. 	 Brz. 

Al. 	Brz. 

S/S 

AI_. _r_ 

2900
 

3/4 

Class B
 

TEFC 

35/8

Close 

Coupled 

Mechanica, 
NOTES: Riley-Beaird reserves the 	right to supply pumps and motors of alternate and 

equal manufacture. 
*Revised in accordance with Riley-Beaird letter dated 26 January 1974I*Refer to BVI letter dated I Pay 1974 



L.buJ~\I YL MAXIM rVAI'OIlAlOii4S DUSAUNATION PLANT

['~ ~i~c. .. ..... . CLARIrICATIONS
HM.~bddi 

318/8613-4441 - Telex 50-7446 .Twx 510-973.4153 
Page 1
 

1. 	 The Desalinati;, plant offered is to automatically shutdown when the cycle

makeup storage tank is full. Upon signal, all pump motors 
are to be stopped
and the instrument air supply interrupted to secure all valves. We point out
that the motor controllers are to be purchaser supplied and therefore must be 
supplied with a suitable contact to receive the signal and stop the pumps. 

2. 
The Maxim 24D-6 Desalinator is to be constructed of 90-10 copper nickel alloy
for all surfaces wetted with sea water or brine. All vapor spaces, condenser
walls and distillate troughs are to be fabricated of Cor-Ten steel. This 	type of 
construction has been standard with Maxim since 1968, and our experience
indicates that Cor-Ten steel displays excellent corrosion resistant qualities.
Earlier installations show no evidence of corrosion attack, and OSW tests 
conducted at their Freeport, Texas test facility confirm our statements. 
Therefore, we offer this construction as an alternate material, as permited per 
para. 2E2.2.2 of Specification 6104-M-12B. 

3. 	 No manways are to be supplied. The simplified Maxim design requires no
internal access,for no maintenance of Internals is necessary. 

4. Each flash stage is provided with an observation port to view the flashing
action of the brine. No gage glasses are provided, for no brine level can be
recorded or observed. The flashing device causes a "sheetu of brine to be
discharged from the flash device to the exit port or orifice, and therefore no 
brine level is maintained. 
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The following is to be supplied as a packaged steam generator: 

I. Boiler Equipment 
A) CombuL "on Control - Programmer and Flame Detector, Electronic typeB) Burner Motor Starter - Across

low voltage release 
the line type with overload protection and 

C) Ignition Transformer  10,000 Volt output with two ignition electrodes 
D) Indicator Lights - "Ignition," "Load Demand," "Flame Out" and "Low Water'E) Electric Ignition
F) Stack Thermometer - Dial Type
G) Insulated and jacketed shellH) Access Covers - hinged front and davited rear door

I) Flame Observation Ports, front and rear
 
J) Manual Potentiometer 

II. Steam Boiler Trim Only 

A) Dual low water cut-offs 
B) Water Level Control - float operated, integral with water column
C) Water Column - complete with water gauge glass set, 
trycocks and 

blowdown valves
D) Steam Gauge - with shut-off cock, siphon and drain
E) Engineer's Test Cock 
- as required by ASME CodeF) Feed Piping  (units 100 psi and up) globe and check valve connected inline to internally baffled boiler opening

G) Safety Valve(s) -
 ASME National Board approved type 

III. No. 2 Oi1FuelHandlingEquipmentandAssociated ControlsA) Pressuretrols (3) - Modulating, operating/limit and excess limit (steam
boilers)

B) Aquastats (3) - Modulating, operatlng/limit and excess limit (hot water 
boilers) 

C) Oil pilot nozzle - holder, tip, and strainerD) Oil pilot electric shut-off valve - solenoid operated
E) Main Oil Nozzle - variable capacity, pressure atomizLigF) Main Oil electric shut-off valve - solenoid operated

G) Return oil check valve
 
H) Return oil flow regulating valve - variable orifice type
Oil pump - gear type,
I) w/motor base and coupling - shipped loose for field

installation 
I) Check Valve - on pump discharge
K) Oil- pressure regulating valve
 
L) Suction strainer - self-cleaning type
M) Modutrol motor w/auxiliary switch and air-fuel linkage
N) Air Fuel Interlock - air failure safety switch

0) 
 Oil supply pressure gauge w/isolating valve
P) Oil return pressure gauge w/isolating valve
 
Q) 
 Oil pump motor starter 
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1i6Lh/-i.aird proi)ses 
Lu supply a quatiniLy of on(: Continenlil Model 
F1321400-2Scuich MarCae Type 6ut,,natic firetube boiler r,,,wd forIhour fr7om and at 212 0 15,800 steai pounds perr utilizing 2,000 square feet hoating surface by fireside
I ,ASME) measurement, having 
150 PSIG design pressure and being guaranteed aminimum efficiency of 80% with a stack temperature not to exceed 12501 over steamtemperature. 

This boiler is designed and constructedLaborazorics per ASMIE Code and bears the Undeowriters"B" label for completely integrated boiler, burners and controls forfiring number 2 fuel oil. Mechanical pressure atomization is utilized at the burners,and full equipment is provided for modulating operation.In addition to compliance with the afroementionod ASMZ and Underwriters Laboratorie.,Code requirements, this boiler is constructed m full accordance with National 

iectric Code, NEMA I, ASTMIn exception (only as required by ASMr), NFPA, AMBA,to your specifications, FM and NFPIj ,the unit is not in compliance with EEI and IEECode requirements. 

iThe unit i'-of the uciza god, factory asscmbhI ed, botl ,a :'i)porxi , u iti-tube type with intcgrally mounted burner, , , fire-i1 
complete unit. 

fan, controlr accesori..s rquired fora Refer to the Scope of Supply attached for a complete enumerationof items included as standard equipment. 

';1steam genertor to be supplied is suitable for outdoor ins Li0ition in an
unprotecced location, 

in a 

and is adequately weatherproofedconditions relatively temperate climate but is 
for normal outdoor weather 

poofing includes not freeze protected. Weatherspecific attention to protecting blower motor,feedwater oil pump motor,pump motor and miscellaneous 
6asvulvc:.;

NEMA Ii panel and 
wel' isunder shell painting,scal type wiring. In review of tiheDote that we Scope of Supply, pleaseare in exception to your specifications

vendor's in that we are offering thestandard pressure atomization type burners rather than air atomization .urnels

specified. Regarding your paragraph 2F.8.2,safety intcrlock: equipment a complete systemcan be furnished, of flame safety
proposal. Ti same is 

but cannot be provided with our 
'Id 

true of the combustion control system provision In your

paragraph 21'.8.3,
 

As per your paragraph ZF.8.4, we are offering a standard compliment of controlsand instrumentation. With regard to annunciators, we call your attention to thefact that the vendor supplies four indicating lights as standard equipment-and wouldhave to require that you specify annunciation points required if thivendor's standardis not suitable. 

With regard to controls and control circuits, wecontradiction in your specification with regard 
found what appeared to be a 

to electrical characteristics required.The unit we are offerinti i __q.plete with control transformer for 115/50/1 control• circuit and is wired for j$ trlt, 50 Hz,panel. - phase electrical service to the control
 
,?-

Our package does not include a circuit breaker which could be provided by

n 

i 
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we 6:0 offering tcudwaLcr control equipmentihcluding in accordancea £ecdwaLer pump, motor tank with your specificationsas describedeP9.2. in your paragraphsWe are taking exception 2F9.1 and
Jl1i1g connecLions, 

to your specifications regarding size and type ofand providing screwed threaded,,ppiicaae or flange connections wherceverto our vendor's standard. We also take exceptionLii-i vALcr tind SLoaua valves be forged 
to your requirement 

conncctior cast steel and all steambe valved. 
or 

and waterOnce again we must restrict our proposal to our vendor's
standa:d equipment.
 

"The
boiler proposed should be equipped with all standard safety valves required tomeet the requirements of ASME boiler and pressure vessel code
requirejnents, as per your
gags for these safety valves are included.
 
Aino incluCed on 
the unit proposed are a main steam outlet valve (8" - 2504- fl,ined)"id ; G" s~oarIn exception to 

sLop check non-return outlet valve complete with anyour specification 8"no valve drain is x G" reducer.* ouLlet valve and provided between the main s.eamthe stop check valve. Bo.h these valves and the reducer are shipped'loose for installation by others.
 
Al:;o iwovicled with 
this unit are gauge glass assemblies in accordance with theASMI Code, a bottom blow down assembly consisting of two:;low opening valve piped into quick opening and onea common discharge,

siat-off valves with sufficient chain for operation 

and chain wheel operation
 
from floor level. 

Standard pressure gauges will also be provided. 

All
outside installation 

mooLrs required for the steam generator auxiliaries will be totally enclosed for
The steam generator shall be provided with aconnection, flanged stackbut stack will be provided by others. 

We believe the equipment offered will be in compliance with your specification
sheets 2F-6 and 2F-7, but page 2F-8 is not applicable due to the fact that pressureatomizing rather than air atomizing burners are offered with this boiler.
Except where otherwise noted, 
 all standard and optional equipment provided with
this unit shall be of the standard type provided by Continental Boilers, 
 Inc. 

I..
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MAXIM EVAPORATORS 

January 26, 1974 

Perusahaan Umum Listrik Negara
 
Jalan Sunan Ngampel 1

KebaJoran, Baru
 
Jakarta, Indonesia
 

Attention: Ir Bagoes 	Moedijantoro 

Subject: 	 Proposal, Item 2 
Semarang Steam Power Plant 
Specifications 6 104-M-12B 
Maxim Ref. 152-L-491
 

Gentlemen:
 

As a result of a 
preliminary meeting held at the Black and Veatch International
Office inKansas City, we hereby submit the following data and other supportingevidence 	In order to clarify and otherwise define the scope of our proposal: 

1. Flash Evaporator
a) The vapor mesh separator included within the flash evaporator shellis to be monel. Page D-18 of our proposal incorrectly stated thematerial as stainless steel. Therefore, reference to stainless steel
should be deleted and monel metal substituted inaccordance with
Page 2D-5 of specification 6104-M-12B.
 
b) The Maxim TCFE design isa horizontal single effect, flash type with
integral brine heater and vapor condenser, constructed within a single
shell. 
This design was first supplied to the Town of Hempstead,
New York, in 1964 where four (4)individual units were installed, each
rated at 40,000 pounds per hour of fresh water. 
For your information,
we enclose photographs of this equipment being off loaded at the site. 

Further, the following installations incorporating the TCFE designhave been made and are in operation: 

A SUBSIDIARY OF THE RILEY COMPANYP. O. lOX 1115, IHFEVEPORT, LOUISIANA 71130. PHIIONE 13181) 86-4441 
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Location 

Nuclear Power Station 
Zorita, Spain 

Rochester Gas & Electric 
Robt. E. Ginna Nuclear 
Power Plant 

NOK, Switzerland Nuclear 
Power Station (near Zurich) 

Consolidated Edison Co. 
IPP Indian Point #2 
Nuclear Power Station 

Florida Power & Light Co. 

Turkey Point Nuclear Power Station
 

Carolina Power & Light Co. 

Robinson Nuclear Power Station
 

Wisconsin Michigan Power 
Point Beach #1 & 2 
Nuclear Power Station 

Japan Kansai Elec. Power 
Nuclear Station #1, Mihama 

NKB, Switzerland 
Nuclear Power Station 
(near Geneva) 

Japan Kansai Elec. Power 
Nuclear Station #2, Mihama 

Consumers Power Co. 
Palisades 

Consumers Power Co. 
Palisades 

-2-


Capacity Delivery 
GPH Date 
120 1966 

120 1968 

120 1968 

120 1968 

120 1968 

120 1968 

120 1969 

120 1968 

120 1969 

120 1970 

1200 1972 

1200 1972 

January 2, 1974 

A & E Firm 

Westinghouse Electric 
Nuclear Equipment 

Services, Europe 

Westinghouse 

Westinghouse 

Westinghouse 

Westinghouse 

Westinghouse 

Westinghouse 

Westinghouse 

Westinghouse 

Kansai Elec. Power Co. 

Bechtel 
San Francisco 

Bechtel 
San Francisco 



Perusahaan Umum Listrik Negara -3-	 January 24 1974 

The following installations incorporating the TCFE design have been
made, but to the best of our knowledge, are not in operation pending
completion of the facility: 

Location 	 Capacity Delivery A & E Firm 
GPH Date
 

Baltimore Gas & Elec. 
 Co. 1200 1972 	 Bechtel 
Calvert Cliffs Units 1&2 Gaithersburg, Md. 

Toledo Edison Co. 900 1972 Bechtel 
Davis Besse #1 Gaithersburg, Md. 

Toledo Edison Co. 900 1972 Bechtel
Davis Besse #1 Gaithersburg, Md. 

Toledo Edison Co. 600 1972 Bechtel
Davis Besse #1 Gaithersburg, Md. 

Northeast Utilities 900 1973 Bechtel 
Millstone Point #2 Gaithersburg, Md. 

Northeast Utilities 1500 1973 Bechtel 
Millstone Point #2 Gaithersburg, Md. 

Arkansas Power & Light 1200 1973 Combustion Engr.
Arkansas Nuclear One, Unit2 Bechtel 

Arkansas Power & Light 1200 1973 Bechtel 
Arkansas Nuclear One, Unit2 

Detroit Edison Co. 1800 1973 Detroit Edison 
Enrico Fermi #2 

Detroit Edison Co. 1800 1973 Detroit Edison 
Enrico Fermi #2 

Atomic Energy Commission 120 1973 Rogers Engineering 
Livermore Site 

The unique TCFE design is a flash evaporator with the brine heater
located and encased within the flashing device. No boiling occurs 
within the device, and we include a photo which defines the flashing
action of the raw water. Please note that the flashing occurs after the
discharge of the brine from the lip and throat of the flash device. 
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c) 	 The Maxim model 1-TCFE-36 offered 'i t m not incorporate a specificand/or separate deaerator. The 	TCFE fLash evaporator is designed toallow the evaporator itself to act as tho deaerator. Our experienceindicates no adverse or marked differeace occurs, and therefore Maxim
does not recommend the use 	or inclusion of this item. 

Further, the noncondensible vapors released from the feed water duringthe preheating and flashing process are evacuated through the generousand 	oversized vacuum removal system. The 	design considers completesweeping of the internal flashing section with special emphasis on thecondenser section to insure complete removal of the noncondensibles. 

d) 	 Reference was made to the use of the distillate pumps supplied for thedesalinator to remove the distillate from the flash evaporator. Consideration should be given to the supply of a separate distillate pump,which can readily be mounted on the flash evaporator foundation,
providing a self-contained evaporator package. The location of thedistillate terminal connections permits sufficient NPSH for properoperation and would eliminate the long suction piping to utilize thedesalinator pumps. For this application, we 	would offer a Gould model1 x 2-8 horizontal centrifugal pump with c 2 HP, 2900 RPM, TEFC motor,for 3/50/380 V operation. The pump is rated for 30 GPM and will
provide a 18-20 PSI discharge at 	normal operating condition. 

The 	additional cost to cover the supply of the pump and motor and all 
necessary labor and material to mount the pump on our foundation wouldbe $1,270.00. The terminal connection would be the discharge con
nection of the pump liquid end, and 	no motor controller is included. 

e) 	 With reference to the brine pump, procurement is to be made by thepurchaser in accordance with Page 2D-1 of specification 6104-M-12B. 

2. 	 Desalination Plant
 
a) With reference to thq control valves 
to be supplied, the following is 

submitted: 

1. 	 All pneumatic solenoid operated valves are to be ASCO. 

2. 	 The three-way solenoid dump valve, installed in the distillate pumpdischarge, is to be manufactured by R.G. Lawrence. This is sizea
beyond the normal supply of ASCO and has been used extensively 
for marine service. 

*This pump will be 	provided by the Contractor and the cost is 	 included in the 
negotiated contract price
 

http:1,270.00
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3. The steam control valve installed in the area of terminal "E" is tobe Fisher, type 7810 butterfly wita positioner, size 6" to fitbetween two (2) 150 # RF flanges. h'i-e actuator is a size 40, type656, spring to close, air to open. The valve is to be supplied with 
a carbon steel body and stainless steel disc. 

4. The two-way solenoid steam va ve in the air ejector supply line,terminal connection "F is to be a 1-", type 141S46, 2 waysolenoid valve as manufactured by Magnatrol Valve Corporation.
The valve is to be normally closed with an internal pilot operated 
piston. 

Maximum fluid temperature - 400 0 F. 

Maximum static pressure - 200 PSI
 

Coil insulation - Class H
 

Construction: Valve body 
- High pressure valve, bronze 

Piston assembly - Stainless steel pilot, t-cnnected 
to a bronze piston 

Solenoid housing - Malleable iron 

5. The 6" control valve, to be supplied in the sea water supply line
before entry into the mixing and deaeration tank, is to be a 6" -150 # ASA, figure 7010 diaphragm control valve as manufactured byAtlas Valve Company. The actuator is to be a model 11-120, spring
to close, air to open. Refer to Atlas Drawing SA-240-D. 

Construction: Body - Bronze 

Trim - Cage 17-4PH stainless steel 

Diaphragm - Neoprene 

Yoke - Aluminum 

Diaphragm Case Aluminum-

6. The 6" control valve, to be supplied in the brine pump discharge
line, is to be a duplicate of Item 5 above. 
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7. The 2" control valve, located in teo distillate pump discharge linebefore the 3 way solenoid valve, s to be a 2" type 667GS valve asmanufactured by Fisher. The actuator is to be a size 30. 

Construction: Body - Bronze 

Trim - Stainless steel with equal percentage plug 
8. The sea water feed control valve, located in the discharge of thesea water feed pump, is to be a 6" 150 #, model 2432 with dualrange positioner as manufactured by Grinnell. The actuator is tobe a model 3250. Refer to Grinnell Bulletin DR-71. 

Construction: Body - Bronze 

Diaphragm - Ethylene propylene rubber 

Bonnet - Iron 

* ri~ ~~irdn~ wthh 661 (a-& * fl.Or° 

c) With reference to the condensate drain system, we have reviewed ouroriginal recommendation and wish to modify the condensate systemshown .... as..........
on drawing l 5 2 -080-E-017. Please refer to drawing.. SK-L-491for the revised condensate system and please note that the desuperheater pump is now labeled as a condensate pump. No cost increase 
or decrease results. 

. ..... ... . .O!::" p9:ii i 1ri adw ~ 

*Not applicable to thi. C>rtracr 
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... ..... .. .". 

.......
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* ai~ire p~nn.....................&.O 

...... fl ...U4044 

f) T addeacos wtosul the rdnate pump' an moosn th ssciate 

:!:!i:!i:!::!::!:::.. ,:6 -i e t i.t s.. ::...........,.i~i.: 


......
:: : .e.. [ .Sed~~~~ e....n ~ k~ ~f~. am ~~ i: l........
 

costs to include isolation valvesTh~~b:i rot: for each pump merits further consideration.-6* ec6fe
We are of the opinion that the intermittent service to which the desalinator. 
will be subjected does not warrant the dual pump feature. it has been our 
experience that a single pump arrangement will provide the reliability, 
commensurate with the intended service. Consideration should be given. . . . . . ....fiad n~:Pr v : 
to the supply of single pumps with complete pump and motor spares
which would allow replacement during shutdown periods. 

* :: :. d :::::::::: . .... ..... . .. .e. :.-a.::: ......: .:d. h * 1. 

Not applicable to thP,,; ('ct....ct 
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Therefore, we are of the opinion that the added cost to provide an all
90-10 copper nickel fabricated plant does not justify the added 
expenditure. 

I) 	 We wish to advise that the sea water feed pump, Goulds model 4 x 6-13,
to be supplied and included within our desalinator package, will be
furnished with a 30 HP motor. Although this pump was not described
in 	Section 2D, pages D-23 through D-29 inclusive, the motor HP was
incorrectly stated in our Technical Data Sheet, line 13. Please delete
reference to 15 HP and substitute 30 HP for the feed pump only. No 
price increase or decrease results. 

The brine pumps are correctly stated at 30 HP each. 

j) 	 Paragraph 2E1.4 specified that a desalinator panel be provided for
installation at the site by the installing activity. For your information. 
our quote included the panel, but we assumed that installation would be
made in close proximity to the desalinator. Currently the location of
this panel has not been finalized, and we recommend that the panel be
installed adjacent to the desalinator to provide complete control. 

The control panel offered included: 

1. One Bailey Meter Company, style QAD 331 or equal panel, 90"
high x 23" wide x 24" deep with watertight front and back access
door. The following equipment is to be located within the panel: 

a) 	 Two (2) Briston instruments; one indicating, controlling.one 

b) Nine (9) sets of start-stop buttons, with "run" indicator lights,
Cutlar Hamer E-30 or equal. 

c) Six (6) selector switches for open-close valve functions. 

d) Six (6) indicator lights for "valve open" indication.
 

e) One (1) master override switch.
 

f) One (1) 6" compound gage.
 

g) One (1) main air supply shutoff valve.
 

h) Five (5) filter regulators.
 

i) 	 Five (5) air block valves. 
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j) One 	(1) 40 point electric terminal block. 

k) As required - -" OD copper tubing w/Parker type CDI compression 
fittings. 

1) As required bulk head tube connectors. 

2. 	 The specifications note that shutdown, upon signal, is to beautomatic and as required the Maxim model 24D-6 will operate inthis 	mode. The 	specs further state that startup is to be manual, andthe design of the desalinator will allow easy and fast startup,providing instrumentation and motor controls are at the desalinator.
Consequently, we are of the opinion that the desalinator controlpanel should be mounted at the desalinator location. In the eventthat 	this is not practical or otherwise possible, manual startup willentail operators to be positioned at the control board and at thedesalinator with some sort of intercom to effect startup. It istherefore our recommendation that the control panel be supplied asrequrested except that the location be made at the desalinator site. 

3. 	 Packaged Steam Generator 
a) The 	packaged steam generator offered as part of our quotation ismanufactured by Boiler Engineering and Supply Co., Inc., of 

Phoenixville, Pa. 

b) The 	boiler offered includes a mechanical pressure atomization fuelsystem. Although the specifications call 	for a low pressure airatomizing type burner, the Continental boilers are supplied withmechanical pressure atomizing for all sizes below 600 BHP. 
appears to be standardized throughout the industry. 

This 

For your information, the mechanical pressure atomization requiresa full return line. This is also true of the air atomization system,
furnished with larger boilers. 

We 	have checked with the boiler manufacturer and he has advised thatair atomization is possible, but the added expense does not warrantconsideration. Therefore, exception to the specification was noted totake advantage of the standard designs offered by the industry. 

c) Please be advised that the packaged boiler will be supplied 
as a
complete system, 
is 

including flame safety and safety interlock. Inferencemade in our proposal that the flame safety and safety interlock cannotbe provided. This statement applies only to drawings and 	technicaldata, as requested per para. 2F. 8.2. Such data will be supplied afterreceipt and acceptance of a formal contract. 
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We thank you for this opportunity to be of assistance and trust that this submittal 
clarifies Qur design and proposal. We welcome your further comments and look 
forward to your early reply. 

Very truly yours, 

Frank . Z a bo, Sales Manager 
Land Based esaiinators 

FJZ:lp 

cc: Mr. T. E. Lindemuth - Riley-Beaird, Inc. 



MAXIM EVAPORATORS 

February 4, 1974
 

Perusahaan Umum Listrik Negara
 
Jalan Sunan Ngampel 1
 
Kebajoran, Baru
 
Jakarta, Indonesia
 

Attention: IrBagoes Moedijantoro
 

Subject: Proposal, Item 2
 
Semarang Steam Power Plant
 
Specifications 6104-M-12B
 
Maxim Ref. 152-L-491
 

Gentlemen:
 

Supplementing our letter of January 26, 1974, 
 the 	following information and
other data is submitted to define and otherwise supplement our original

offering of December 10, 1973.
 

1. 	 With reference to page D-18, the following data is to be added: 

Brine Heater Vapor CondenserEffective tube surface, sq.ft. 
 560.9 463.3
 
Ineffective tube surface,sq.ft. 12.6 
 16.7
 

2. 	Please revise the number of tubes as also indicated on page D-18: 

a) Change "number of tubes" for brine heater from 97 to 193 tubes per pass. 

b) Change "number of tubes" for vapor condenser from 98 to 196 tubes per 
pass.
 

3. 	Refer to page D-31:
 

Change "operating speed, RPM" for forced draft fan from 3600 to 3000 RPM.
 

4. 	Refer to page D-32:
 

Change RPM for motor from 1750 RPM to 1500 RPM.
 

A SUtISiDARY OF TmE FAILEY COIMPA&Y 
P. O. BOX Ui So-tEVEPOATr. LOUISIANA 71130. PHOaE L5181 666-4411 

http:surface,sq.ft
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5. Tri boiler manufucturer 1id not* proposal. In acCOL'aJnce with 
iu'iude zhe L0J volt circuit brecaker inhispara. 2F..4, . 2F-3, we offe t.u
circuit breaker at $59L .00, whic:i is to b:) included within the packagedsteam generator. We Poj, t out that two sources of power arethe boiler and the condensate receiver system, 

required, i.e., 
offered above, and the circuit breakerwhich applies to the boiler only.condensatc In the event that thereceiver system is also to be protected, a second circuit breakerwould be required, and the same price would apply.
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a)Flash Evaporator $4,500.00 

b) Desalinator Plant $7,500.00
 

c) P, 
 aged Steam Boiler $2,000.00 

The ubove are estimated costs and do not include chemicals for operatingand cleaning operations. Itis our policy to provide a detailed list ofrecommendes spares before shipment of the equipment and in accordancewith the specifications, this list will be provided as part of the operating
and technical manuals. 
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9. "Fo ..nfr.mationpurposes'ony ad without benefit of an, knowledge of 

the site and local conditions which may apply, we estimate that thefield services of our serviceman to supervise the installation would be 
required as follows; 
Not. . .pplic.ble
to this Contract
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a) Flash Evaporator 4 - 5 weeks 

b) Desalination Plant 6 - 7 weeks 

c) Boiier 2 - 3 weeks 

The above estimated schedule is based on one man providing the services 
to supervise the installation and assumes that all materials and local 
labor are ready and available at the site. The estimate is further based 
on the installation of the single item only with no consideration to the 
parallel or concurrent installation of all the equipment. 
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aN wetrust that this subttayt Franka SlsMaae ------ 100a 

Land Baedes...at..
 
p. ....... ...
 

T.E....eut....y..ard Ic
 
*Not ........ on...a.. ..
 

cc.~~.. Mr.Renw 
t .. 




f j s INj J 

MAXIM EVAPORATORS 

February 22, 1974 

Perusahaan Umum Listrik Negara
 
Jalan Sunan Ngampel 1
 
Kebajoran, Baru
 
Jakarta, Indonesia
 

Attention: Ir Bagoes Moedijantoro 

Subject: 	 Proposal, Item 2
 
Semarang Steam Power Plant
 
Specifications 6104-M-12B
 
Maxim Ref. 152-L-491 

Gentlemen: 

With reference to the Desalination plant offered per our quotation dated
December 10, 1973, we hereby submit the following data in order to clarify
and otherwise define the scope of our proposal: 

a) 	All surfaces of the Desalination plant in contact with sea water or brine 
are to be 90-10 copper nickel alloy, as noted in our original proposal.
For purposes of clarification, the 90-10 copper 	nickel material meets 
the specifications of CDA-706 and is further defined by MIL-C-15726 
which specifies 1.5 to 3 percent iron content. 

b) 	The after condenser is to be supplied as a separate shell and tube heat

exchanger. Our quotation makes reference to the after condenser as

integral section of the sea 

an
 
feed heater. After discussion with Black and

Veatch International, we hereby modify our original proposal and offer tosupply a separate after condenser. No contract price increase or decrease 
results. 

We thank you for this opportunity to be of assistance and welcome your further 
reply. 

Very truly yours, 

Kators 

YJZ:lp 
cc: 	 T. E. Undeiuth A SUBSIOJARY OF THE RILEY COMPANY 

P.03GMill,! VLStj ¥O TL! A 7110. PHONE 1313d 809.4441 . 



MAXIM EVAPORATORS 

March 22, 1974 

Perusahaan Umum Listrik Negara 
;u .... Sunan Ngampel 1 
Kebajoran, Baru 
Jakarta, Indonesia 

Attention: Ir Bagoes Moedijantoro 

Subject: Item 2 - Terms and Conditions 
Semarang Steam Power Plant 
BVI 6104-M-12B 
Maxim Ref. 152-L-491 

Gentlemen: 

Our quotation dated December 10, 1974, incorporated our Standard Terms andConditions, Riley-Beaird, Inc., Form 31673 which conflicts with certainprovisions specified in BVI specifications 6104-M-12B. We therefore requestthat RI Form 31673 be deleted from our offering, for the applicable terms
specified in 6104-M-12B will apply. 

Wo thank you for bringing this to our attention, and we trust that you concur 
with our action. 

Very truly yours, 

Frank J. 
LadBased 

Zara boSales Managjer 
s ators 

FJZ:lp 

cc: Mr. T. E. Lindemuth, Riley-Beaird, Inc. 

A SUBSIDIARY OF TnE RILE' Z'A4PA%1,
P.O. BOX 1115. SHREVEPORT. LOWISIANA 71;.. &lnO0a-4441 
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BLACVEATCH KSC 

BLAKVINT SWMS 
PD KANSAS CITY mO 5-16-74 MP
 

LLOYD SVOBODA FOLLOWING TELEX RECEIVED 3'! FROM RILEY-BEAIRD: 

RLYBRD MR SHV 
SHREVEPORT LOUISIANA 
MAY 16,1974

BLACK AND VEATCH INT 
KANSAS CITY MO
 
ATTN L J SVOBODA
 
RE SAMARANC STEAM POWER PLANT
WE SUPPLEMENT OUR OFFERING DATED MAY 7,1974, WITH THE ADDITION
OF THE FOLLOWING ITEM:
 

WAREHOUSE SPARES PUMP SET CONSISTING OF
 
ONE FEED PUMP AND MOTOR
 
ONE BRINE PUMP AND MOTOR

ONE DISTILLATE PUMP AND MOTOR 
ONE CONDENSATE PUMP AND MOTOR
FOR DESALIUATION PLANT ONLY.
SELI iNG PRICE FOB SHREVEPORT LA 
 $12,6500 0
 

OUR QUOTATIOJTHATED 
 MAY 7, 1974, PAGE 2, PARA D, ISBY DELETION OF TO BE AMENDEDTHE ABOVE QUOTED ITEM FROM OUR .SPARE PARTS COMMENTS. 

F J ZARAMBO
 
RILEY-BEAI RD, 
 INC.
 

BLAKVINT SWHS

M 

BLACVEATCH KSC
 

BLAKVINT SWMS
 



RiLEY RILEY-BEAIRD, INC. 

May 26, 1974 
I IS~lhI I '.rc I)O. 

It V.II9VX I ll.Is~I 

Black & Veatch International 
P. 0. Box 8405
 
Kansas City, Missouri 64114
 

Attention: 	 Mr. L. I. Svoboda 

Subject: 	 Perusahaan Umum Listrik Negara 
Semarang Steam Power Plant, Units 1 and 2 
Heat Exchanger Spec 6104-M-12B 
BVI Project 	6104, File M-12B 
Maxim Ref. 152-L-491-A
 

Gentlemen: 

With reference to our quotation 152-L-491-A dated May 7, 1974,
the quotation is hereby extended an additional thirty (30) days 
effective from the date of this letter. 

Therefore, 	 please modify para. (b), page 2, as noted under 
Terms and Conditions, accordingly. 

Very truly 	yours, 

Charles D. Rose 

CDR:lp 

A .SUBIIARY OF THE RILEY COMPANY 
P 0 BOX 1115. SHREVEPORT. LOUISIANA 71130. PHONE (3181898-4441 
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Black & Veatch International 
P. 0. Box 8405
 
Kansas City, Missouri 64114
 

Attention: 	 Mr. L. J.Svoboda 

Subject: 	 Perusahaan Umum Listrik Negara 
Semarang Steam Power Plant, Units 1 and 2 
Heat Exchanger Spec 6104-M-12B 
BVI Project 6104, File M-12B 
Maxim Ref. 152-L-491-A 

Gentlemen: 

With reference to our quotation 152-L-491-A, dated May 7, 1974, 
we wish to modify para. (a), page 2, relative to shipment date. 
Please change eighteen (18) months, as originally offered, to 
seventeen (17) months from contract effective date. 

Very truly 	yours, 

Charles D. Rose 

CDR: lp
 

A SUBSIDIARY OF THE RILEY COMPANY
 

P,O. BOX 1115. SHREVEPORT. LOUISIANA 71130. PHONE 1318 (6-4441
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Riht.y-LBalrd.P. 0. Inc.Box 1115 I i ,.V A :I.)lhPm.,,.,,'IvO'L%,l' l I"IAt ON 

Shreveport, Louisiana 71130 .,I" . ,I ,-ORLOMII 
. . D n.l awar e. 

The Fidelity and Casualty Company of Now York
 
80 \4alden Lane
 

.iNo.w.A..rks New Y2rkP. N,'Ul : O DoN 
D IDNTWrCATION 

,t MII,.CJNO CI.. . A AAINI NOT TO IXsaw I;ID DATE 1 iNVIA ION NO. 
'"I _s _.-I20 1 9 7 31 

1L 10 28_ii 28 15202 00 to0eI , o e'lc , Semarang Steam Power Plant 
\NOM, ALL. NUN iI'" "lilSlj" iNkESENTS,
*er.a;ahI.,,, i,' LlmI isisk Ncwr. (iereiiiafl'er 

That we, the Principal and Surcty(ivs) hcrreo, e.riy)dfC ound tocalled VI.N)bin,: osrsl'lves, in the above pcnal ium f'iro1 he-irs, eXrtu1irs, AdIninistratori,, and succc:sors, jointly and 
the py'nent of which 

.its:t.ie Sic. i, corpo .siton aciig as eo-surecies, we, the Sureties, biid ourseives 
sever.aly: Protide.. T i;,c, whre 

a.s w.li .t "%vvrally" only for the purpose 
in such sn m "joinl). nd stevr.of allowing a joint action: ., al other ptirpows c.chi Surety 

or actions against any or all of us, andbinds itself, jointly and severally%,alI .1% i %.tIorth opposite the n.nie 
with the Principal, for the payment of suhof such Surety, but if sumno limit of liability is indicated,.dl 6c the full .smount the limit uf ahbi,,)of tile penal sum.
 

:;i (NI: TION OF 
 TillS OBLIGATION IS SUCi, that whereas, the Principal has submitted the bid Identifid 

NO\V, l'II -i 1'1()R F, it' the Princi,aas upon accepr,,nce hy 
, ' -,tI %ptcitd'dtlierei I 

I'LA of his hid ideatii d above, %%,thin Olefor .icceltiric (sixty (60)tr.,c',u., di,, ms,t, d s)sif no period is specified),it' if), an,d give such sh'all vexe ute suchbond(s) is may be I'urtlicr coll.i e reijuir.d by the zernslic *'cit 'd (tel ( 10) days if of the bid as "ce'id 
L 

no period is specified) atti.r recipt of the 
w ihi i 

.%A furere cucr such forms by him, oro it further contractual documents Inthi e.vit. of 
for .i11) cost of procuring 

and give such bonds, it the Principal shalt paythe work 11LHwhich exceeds the amount of his bid, then the above obhlpioo slt le 

I'.,Ih ,lurct ei.'eCIA(Iu, uI$ ml eruniLnt herrlby agr thattiiiC s its ooligation shallW die for ,cclelt.i 4" he hill th4 not be iAni,.tired by aliy v.'.. the Principal may grant ,,,n(sjto PLN1,0 111 Sukret nutice of which es tensiolIsiev%) being hereby waived; provided that such waiver of notice %hallapply only 
)

wath rspect tO esrei
a i".. 

t ,I
.ggrel:,,ng not more than41-L bid. sixty (60) calendar dayi in addition to the period originaily allowedwiish rt''I~cfortoi exid.a+ct:p).

IN WI'NITSS Wlii-lMO)V the Principal And Surety(ics) have executed this bid bond andi (li: ditc have affixed their scilsset J nl h above. 

PRINCIPAL 
I 

i 
( ',,, 

(S,d) Corpoa;,, 

Il .. C. R. Kierbow
h'"'' Vice President, Secretary

• Treasurer Controller 

INDIVIDUALI SURETIES 
h
 2I 


If No, I 
1a,1 

CORPORATE SURETYjIZS)The Fid Lit and Casualty CompaT ATL Of INC IAIMLITY WIMt.,,, o ew Yo New York*, No 

I , r ,, Attorney It 2.2 
ny IB" 
SEST AVAILABLE COPY E.1I 
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TATI OF INC IlAblilTY LIMiT I 

INSTRUCTIONS
 
I Ii, ili I jIIitiZod 
 1i11 use Whenever a bid 4. 60 Where I1u-c than a si.gle corporation Lure.(: iliraglily I% req uiretl uII eunlielioIn WillIi constr uction l y is involved, their names Lind~~r luri,h lng of hup ies or 

add resSes (city and#-ii *he services. There Staie) shltI he inserted ill tile spaces, (Surely A,heji i) SurelyIt deviation frorn this form without approv.y .N. Dl, etc.) headed 'CoIOPRATE SURETY (ILS)". andin the space dloignited "SURETY (IFS)" on the faceof this form only theh.le ftIl letter identificationlcgiil nanie ind biiiines. address Of thll of the
SureticsI'siit;il;'I shilb he Inlserted lii 

shiall he inserted.
tlh, space do~s inalud''irii~p. it ilie- (ice of this ilirni. The bond tiliall (b)) Where Inivlidual sureties1.4 si.*51 -1 execiite thei-) .4 ;IltIlollel persoii. Wli,'ru such hond,

per- Ilivy shall Ill: two or1111 ,- ill* * 
mitre respionsible persons. AIIs -Ii eisiiaiecapacity (v.g.,. an c.ini ltedI Affidavit oif luuixiiduail Surely,al11.lhy ifl .iL flor each114i Is fil a rilellihier of tile firil, Indiviidual surety, %hill acconmpinyili, i,10i.or p-ll ventulre, or ,in officer of the 

tie bond. Such 
sure ties may hetorvilr.,, I nvoilve~d, evidence (It' his 

req uired to tdUrnish adc'it inoiat substan.authiorit y mulltte i i "islird. twing information concernhig their ilitcts and financialcapacity i, PLN may require. 

I tie peii-i stuim it I lie liiiil mnay he expressed .5. Corporat ions e xecuting~ the hond %hall af(fix their 
iiii Illile iie sch corporate seal.s. Indlividuills shall. I is if1 *'rIliehut~rieiiit~ie i 'hire. li,aw it a tie it %uct 

execute the bond
opposite:., , .. the word "SeaIll'of the bid price hut the amount not to 6. The name of each person signing this bid bondV lievou doiors). sihould be typed in thec space provided. 

.6ESrAVAL48L Copy 
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CONTRACT AGREEENT 

THIS CONTRACT AGREEMENT, made and entered into this-Q_ of t JUL 
1974, by and between the PERUSAHAAN UMUM LISTRIK NEGARA, Parlty of the First

Part and hereinafter called "Owner" and RILEY BEAIRD, INC., 
a Delaware
 
Corporation with its principal office in Shreveport, Louisiana, Party of the
 
Second Part and hereinafter called "Contractor".
 

WITNESSETH:
 

THAT WHEREAS, the Owner has caused to be prepared specifications, plans and
 
other contract documents for the work as herein specified; and
 

WHEREAS, the said Contractor has submitted to the Owner a tender in accordance
 
with the terms of this Contract Agreement; and
 

WHEREAS, the Owner has determined and declared the aforesaid Contractor has
 
submitted the lowest evaluated proposal for the said work and has duly awarded
 
to the said Contractor a contract therefor, the sum or sums named in the
 
Contractor's Proposal, a copy thereof being attached to and made a part of this
 
Contract Agreement;
 

NOW, THEREFORE, in consideration of the compensation to be paid to the Con
tractor and of the mutual agreements herein contained, the parties to these
 
presents have agreed and hereby agree, the Owner for itself and its successors,

and the Contractor for itself, himself, or themselves, or its, his or their
 
successors and assigns, or its, his or 
their executors and administrators, as
 
follows:
 

ARTICLE I. That the Contractor shall furnish fas U.S.A. port of shipment;

furnish ocean freight (including port charges for handling, loading, and
 
unloading), 
ocean cargo insurance and surcharges and deliver to the Port of
 
Semarang, Indonesia, one desalination plant, one flash evaporator, one
 
package steam generator and associated equipment and materials and spare

parts as specified in accordance with the provisions of the contract documents
 
as 
defined in Article GC.I of the General Conditions which are attached
 
and made 
a part hereof, and shall execute and complete all work included
 
in and covered by the Owner's official award of this Contract Agreement to
 
the said Contractor.
 

ARTICLE II. 
 That the Ov'.er shall pay to the Contractor for furnishing

equipment and materials and spare parts destgnated in the foregoing Article
 
I as embraced in this Contract Agreement, and the Contrnctor will accept as
full compensation therefor, the sum (subject to adjustments as 
provided by

the contract) of THREE HUNDRED TWELVE THOUSAND FIVE HUNDRED DOLLARS 
($312,500.00) for the Base Contract Price and the sum of FOURTEEN THOUSAND
 
DOLLARS ($14,000) for spare parts; payment to be made in United States currency
 
in the manner provided in the contract documents attached hereto.
 

(PLN 6104 ) 
(DESALINATION EQUIPMENT M-12B) 
061274 CA-1
 

http:312,500.00


That 
 the Owner shall pay to the Contractor for administrative expenses the
 sum of ONE HUNDREDFIFTY-NINE THOUSAND NINE HUNDRED'EIGHTY-THREE RUPIAHS

(Rp 159,983 IND). Administrative expenses shall be paid by the Owner to
the Contractor from the budget of Proyek Survey Dan Perencanaan Umum

Kelistrikan (S.P.U,K.) Jakarta immediately upon signing of the contract.
 

ARTICLE III, 
 That the Owner shall pay to the Contractor for furnishing the
actual cost of ocean freight (including port charges for handling, loading,
and unloading), 
ocean cargo insurance and surcharges on equipment and

materials and spare parts designated in the foregoing Article I from the
U.S.A. port of shipment to 
the Port of Semarang, Indonesia, and the Contractor
will accept as full compensation therefor the estimated sum of FORTY THOUSAND

DOLLARS ($40,000.00); eubject to 
final adjustment to actual cost at the
conclusion of the shipment of all required materials, equipment and spare

parts; payment to 
be made in United States currency in the manner provided

in che contract documents attached hereto.
 

ARTICLE IV. 
 That the Contractor shall furnish technical field services upon
request by the Owner and that the Owner shall pay to the Contractor for
furnishing such services, and the Contractor will accept as full compensation

therefor, payment in accordance with the following schedule;
 

Per diem rate for each technical field representative
 
based on six 8-hour days per week at the site
 

TWO HUNDRED TWENTY DOLLARS 
 ($220.00 USA)
 

Living costs and other expenses in Indonesia
 
for each technical field representative at
 
actual cost but not 
to exceed the following
 
per diem:
 

THIRTY-ONE THOUSAND ONE HUNDRED TWENT1 -
FIVE RUPIAHS (Rp 31,125 IND) 

Round-t:rip economy transporL.,Lion inc!.udirig 
living expenses, and expenses incidental to 
travel, to and from Semarang. Indonesia, at 
actual cost
 

The total cost of 
technical field representatives
 
is estimated to he FIFTEEN THOUSAND DOLLARS 
 ($15,000.00 USA)
and ONE MILLION FIVE HUNDRED THOUSAND RUPIAHS 
 (Rp 1.500,000 IND)
 

ARTICLE V. 
That time of delivery is of the essence of this Contract Agreement,
and that the Contractor shall proceed with the specified work and shall
 
conform to 
the schedule specified in Section IA of the specifications under
 
the heading SCHEDULE.
 

(PLN 6104 )
(DESALINATION EQUIPMENT M-12B)
061274 


CA-2
 

http:15,000.00
http:40,000.00


ARTICLE VI. 
 That in the event the Contractor shall fail to deliver the
specified equipment and materials within the time period stipulated in the
foregoing Article V, the Contractor shall be liable to 
the Owner for the
amount of TWO HUNDRED THIRTY DOLLARS ($230.00), as liquidated damages and
not as 
a penalty, for each calendar day of delay In accordance with the
provisions o.f Article GC.34 of the General Conditions; that the total amount
of said liquidated damages shall not 
exceed ten 
per cent of that portion of
the contract price for equipment and materials stated in Article II of this
Contract Agreement which comprises the contract price for all of the equipment

and materials.
 

(PLN 6104 
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IN WITNESS WHEREOF, the parties hereto have executed this Contract Agreement
 
as of the day and year first above written.,_
 

-OWNER 

-*ERUSAAAN UHUM LISTRIK NEGARA 

CONTRACTOR
 

RILEY BEAIRD, INC. 
(Seal)
 

A"' t.B:u v l o 

Charles D. Rose 
Vice President 
Maxim Evaporator Division 

(P,N 6104 ) 
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BASIS OF CONTRACT AWARD 

ihe Contract Award is based 
on the Specifications and Documents for Heat
 
Exchangers .Ssuetd 
29 OcLober 1973; Addendum I dated 14 November 1.973;
Addendum 2 dated 20 November 1973; Addendum 3 dated 18 December 1973;

Black & Veatch International 
letter dated 1 May 1974; Riley Beaird, Inc.
Proposal 152-L-49i of 10 December 1973; Riley Beaird, Inc. revised

Proposal 152-L-491-A dared 
7 May 1974; Riley Beaird, Inc. supplemental

letters dated 26 . nuary 1974, 29 January 1974, 4 February 1974, 22
February 1974, 22 Mart-h 
1974, 26 May 1974, 30 May 1974; Riley Beaird, Inc.
 
Telexes dated 7 May 1.97,4 and 16 May 1974. 

The total contra c: price shall be established as, follows: 

C, Item 2 Equipment and Materials (Refer to 
Riley Beaird, Inc. Proposal 152-L-491-A dated 
7 May 1974 and Telex dated 16 May 1974)
 

BASE CONTRACT fPRICE $312,500
 

Spare parts (subject to adjustmsent) 14,000 

Subtotal $326,500 

Ocean freight, liand] ijg and 
(subject to adjustment) 

insurance 
40,000 

Service Representative 15,000 Rp 1,500,000 INI) 

Contractor Admilist rati e expenses - 159,983 IND 

.'OTAL CONTRACr PRICE $381,500 Rp 1,659,983 IND 

(PLN 6104 )
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DATE &OND 9I9CUT|D (MNat so, iPER FORMANCE BOND '.,,,ow..".. of t".,,. 
omr 


(See Imutrurtio,,j on refrJe)I June 14, 1974
 
0111OIPM IL ga/ aawt arsd twsiw ntddrf) (Contractor) ITYPE (",\" oe)OF OANMATON 

Riley Beaird, Inc. 
 INDIVIDUAL 0-PARTNERSHIP 
P. 0. Box 1115
 
Shreveport, Louisiana 
 71130 1E ,CORPORATIONVENTME 

STATE Of INCORPORATION 
.__._Delaware
 

SUIFE*Tvtl (Neu '(f) ,ad 1wicwus addisisfr)) PENAL SUM OF WOND 

The Fidelity and Casualty Company of MILLiI THOUSAND(SI HUNONFOIS) CENT($) 

New York 114 1 500 00 
80 Maiden Lane CONTRACT DATE CONTRACT NO. 
New York, New York June 13, 
 PLN-6104-M-12B
 

1974
 

KNOW ALL MEN BY THESE PRESENTS, That we, the Principal and Surety(ies) hereto, are firmly bound toI'erllahsan Ormum .ilrik Negara (It'rvinafter calledi PLN)hind ourselves, our 
in the above penal sum for the payment of which weheirs, executors, administrAtors, and successors, jointly and severally: Prorided, That, whereSureties are corporations acting as co-sureties, we, the Sureties, bind ourselves 

the 
in such sum "jointly and severally"well as "severally' only for the purpose of allowing a joint action or any or 

as 
other purposes each Surety hinds itself, jointly and 

actions against all of us, and for allseverally with the Principal, for the payment of such sum only asis set forth opposite the name of such Surety, but if no limit of liability is indicated, the limit of liability shall be the
full amount of the penal sum. 
THE CONDITION OF THIS OBJLIGATION IS SUCH, that whereas the Principal entered into the contract identified 
above; 

NOW, THEREFORE, if the Principal shall: 

Perform and fullill al]the undertakings., covenants, irms, conditions, and agreements of said contractterm of said during the originalcontract and any exlenMsons thercol that may he granted by PLN, with or without notice to the Surety (ics), andduring the life of any guaranty required under the contract, and shall also perform and fulfill allthe undertakings, covenants,term, conditions, and ageements otfany and all dutv authorized modifications of said contract that may hereafter be made,

notice of which modifications to the Surety ties) being hereby waived.
 
IN WITNESS WHEREOF, the Principil and Surety (ics) have executed this performance bond and have affixed their seals on the-date set forth above. 

_ 
PRINCIPAL 

_______ _(e 
(SeI) Corparate 

No,,.ilL W. E. Adams 2 Simi 
itrsn 

(7'yped) President, General Manager 

INDIVIDUAL SURETY(IES) 

2. 

(.5a1) 
 $(Seat) 

CORPORATE SURET' IES)

Name A THE FIDELITY CASUALTY STATEOf INC LIASNJTY
AND COMPANY LIMIT
 
Addes CU N YOR 
 New Urk, New York 
 ew York 

2Corporate 

T,,,li'Dick Whittington 2. 
r . Att orey 

PB-I 
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" s, ..... ,, I Corporate 

An id.., STATEOF INC. LIAILITY LIMIT 

'A 
2 

)"i !2" (.orprrte
 

- I ... I. 2. 
STATEOf INC. LIABILITY LIMIT 

1 12. Corpo,'i,,r

I
I 1.(.I
 

No, & STATEOF INC. LIABILITYLIMIT 

CorporateI2. 


, REMI, lop $ 

Nn.,e & STATE OP INC. L'IABILITYLIMIT~ _______________________Seal 

S .g.... ,, , , 

o,,,,I+i& 

I. I his flrm is authorized for use 
Avith cointracts for construction work or 
if supplies or services. There shall be 
from this form without approval by PLN. 

2(rpni 

2 

INSTRUCTIONS 

in connection 
the furnishing 
no deviation 

2. The full legal name and business address of the 
Principal shall he inserted in the space designated 
"lrIltcipl'" on the rice i f tIli%form. The bond shall be 
.ioed by an authorized person. Where such person is 
signing in a representative capacity (e~g., an attorney. 
in-fact). but is not a member of the firm, partnership, 
o joint venture, or an officer of the corporation 
involved, evidence of his authority must be furnished. 

s) Corpiirntiins executtling the liond ts sureties 
intit lit uthstrl7ed to act as sufeties. Where more than 
it .ingle corporate surety is involved, their names and 
arldclegse (city and 0ste) shall be Inserted In the spece 

'8-2 

(Surety A, Surety B, etc.) headed "CORPORATE 
SURETY (IES)", and in the space designated "SURE. 
TY (IES)" on the face of this form only the letter 
identification of the Sureties shall be inserted. 

(h) Where individual 
they shall be two or 
completed Affidavit of 
individual surety, shall 
sureties may be required 

sureties execute the bond, 
more responsible persons. A 
individual Surety, for each 
accompany the bond. Such 
to furnish additional substan

listing information concerning their assets and financial 
capacility as PLN may require. 

f!I oII 41l0 l 01tll4, V.40ltllillillkl lillsllillll 1 t 1I'I 

etrporate oeals, Individuals shall execute the bond 
opposite the word "Seal". 

S. The name of each person signing this perfor
mance bond should be typed in the space provided. 
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GENERAL POWCR OF ATTORNEY 

Knew all men by these Prese'nts, Fl TH11. lDLLITY AND CASUALTY COMPANY 
OF NEW YORK has made, constituted and appointed, and by these presents does make, constitute, and appoint 

Dick Whittington of Vhrovoport, LouisiaJla 

its true and lawful attorney for it and in its name, place, ani strat. to execute on behalf of the said Company, assurety, bonds, undertakings and contracts of suretyship to be given It 

all obligao5 

provided that no bond or undertaking or con:r ct of :urityship executed under this authority shll cxc,':d in amountthe sum of ONE MLLION ($1,0X0O,000.) DULLA,1C. 

This Pow,,r nf Attorney is granttid aod k siged and b,.,.cfaidi-ij,.ll and Iry the i;thorit, of the folry wd,.
lowing Resolution adopted by the bitard of Dirtors of TIF FIl:LIT)' AND (AIJAI.TY COIMPANY OF NEWYORK at a ,neeting.r duly called and held on the 1it day of 0tioher, 15'7, as an,.idd Aptii 20Lh, 1961: 

"RF.SOI.Vrn, th t t,, Ch.i.,o 
Vice . 

,( r, ,. . I|,.- Vie 1 1-,.. an I ti , t, r I r, ,rdrnt O wr'i Vic P 61ent or,,Preliden ,he Cootynny, , r,1 M1 trllt to 
e lre altyi.h 4a Ih,, .r Anly trer'i is..',l,,reI eII,-otr Powers of Atseney qrrrniyin thea.1o.nY nimed the P-1 er- rto., P-P , t r roy I,, e-. te - I ,t" 1"1111 111fIt'L Il Y ANt)bonds, undertkioilt and all Co ,otta,. I £rciochrj.; and Ilat --rty .. 

CA',IAL I Y COMPAN' (F NE.W YORK, 
.. , .r r , .tattt rir-y Il, tl I fra, 1,chnr Anry .fIhe.., Ieethy i,,ulr r d attet iit-t e U.ruhn any it" I Art ,t, e 'i. t .IrI , i l h thr o Il te l i, Irie (rIrst cy 

..
FURTIMIt RI S)I.'EI o. Ih 0 , .n-trrna Id -1h ottt.r I 1, .I .j II." . m o I- 4 artI loAttorney or to Any .erfnl.e rrti-tirc. It t~ti~tn~ tr..,ori -0.1 ti< -
-y -,ir Printer oftirtI, I"rr-, i, sin ,nintiLtitr.(or teArin. cA1.-It , idieitnsture, t or facintrle sral IhLI bre vilid , In 1-h $,rl the I., i pary ,. .i .. i. e arid totin htlire -.,li relpel to any bond,undertakintg or r-Inract ot *lretylhip tIr wltst , h, I i I t ., i-dt '-

In Witness Whereof, THE FIDELITY AND CASUAI.'Y ()MIPANY OF NEW YORK has caused its officialseal to be hereunto affixed, and these presents to he igned bry,me I.: Ij Vitc Prtsidirnts and attested by one of its
Secretaries this 31st day of Nlarch, 1965 

I TIlL FI1)1:L!I Y -Nf, i .- ;.\.lTY COMPANY OF NEW YORK
Atteit: ily 

Secretary 

,Vice-t'reoidentSTATE OF NEW YORK, 
COUNTY OF NEW YORK, 

On this 31st day of March. 1965. before me persoMIlly r.-u i', l it. Yorne, to to ln.,t.I a ho br'im! I,\"me duly sw trn, did depose and sav that It, r.-sitit .. ,t , ,(tah'Is "rI nli' t ' ; :, t (.. i;, ti trs',, at66 SprinR Brook Road; that ht ii a Vice.Prv,.in ot I It Ili. .i ' ) (1.,\.rAI II CCONI'ANY I-IF NIWYORK, the corporation drscrib,' it ain wiloh exirutcd ch .ttttvr ;ll'titoro; thalitce IltOWS tlr :,Ieal (it the said
mr.rporalion; that the scal alixed ttit he said instrutot is 
stih ,. tilt r'; Ili-t it was so asltcl by order of the
Board of Directors of said corporatio and that he stoizit d Illn tt, lh,.t, ry lil.: order.
 

STATE OF NEW YORK, ) CERTIFICATE LILLIAN flrYcJ(itN
tNoItty Pritii'. 't.,lt ,t N..N, -It lVI4 A1I) )f is 

COUNTY OF NEW YORK, ". 2,,,,,K ,..s..., 

I, the undersigned, an Asitant Srrrvtirv of THllE "ID .I'y AND CASUALTY COMPANY (M' NEWYORK. a New York corporatio. DI) tERTIFYCIfI|f that tho fotreru:ng and attached Power of Atitrney,emains in full force and has not bers revokerd; ard fIcrttieriore that tie Rfesolution of the Board of Directors, set
forth :-tthe said Power of Altoney, is now is ftorce. 

Signed and sealed at the City of Nrw York. Dated the ",/ ' day of , 19 7. 

1. S ed 43 15. At iii il ec r t ry 

http:Vice.Prv,.in
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GENERAL CONDITIONS
 
Basis of Contract Award7
 

* 	 GC.l CONTRACT DOCU11ENTS. It is understood and agreed that thel Invitation 
for Bids, Instructions to Bidders, Proposal, Proposal Data, Contract Agree

* ment, Performance Bond, Y~f(i g , General Conditions, Specifications,
Drawings, Addenda, and Change Orders issued by the Owner or the Engineer, 
and specifications and engineering data furnished by the Contractor and 
accepted by the Owner, are each included in this Contract and the work 
shall be done in accordance therewith. 

GC.2 	 DEFINITIONS. Words, phrases, or other expressions used in these
 
contract documents shall havc meanings as follows:
 

1. 	"Contract" or "contract documents" shall include the items
 
enumerated above under CONTRACT DOCUMENTS.
 

2. 	"Owner" or "PLN" shall mean the Perusahaan Umum Listrik Negara, 
an Agency of the Ministry of Public Works and Power of the 
Government of the Republic of Indonesia named and designated 
in the Contract Agreement as "Party of the First Part", acting 
through its duly authorized agents. All notices, letters, and 
other communication directed to the Owner shall be addressed 
and delivered to: 

Director of Construction
 
Perusahaan Umum Listrik Negara
 
Jalan 	Sunan Ngampel 1
 
Kebajoran Baru
 
Jakarta, Indouesia 
Cable 	address: PLNPST Jakarta Indonesia
 

3. 	"Contractor", "Manufacturer", or "Supplier" shall mean the corpo
ration, company, partnership, firm, or individual named and desig
nated in the Contract Agreement as the "Party of the Second Part", 
who has entered into this Contract for the performance of the 
work covered thereby, and its, his, or their duly authorized
 
representatives.
 

4. 	"Subcontractor" shall mean and refer only to a corporation, 
partnership, or individual having a direct contract with the 
Contractor for performing work covered by these contract docu
ments. 

5. 	"Engineer" shall mean the firm of Black & Veatch International, 
Consulting Engineers, 1500 Meadow Lake Parkway, (mailing address 
P.O. Box 8405), Kansas City, Missouri 64114, (gr P.O. Box 3149
 
Jakarta, Indonesia) or its duly authorized agents.
 

*Added for Contract
 
**Not included in Contract
 

(PLN - 6104 )
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N. 	 "USA" shall mean the United States of America. 

7. 	 "AID" shal] mean th United States Government, Department of State, 
.%gcny for International Development or any successor agency of 
toc United States Government. 

8. 	 "Date of contract", or equivalent words, shall mean the date 
written in the first paragraph of the Contract Agreement; that is, 
the date of final signature by PLN. 

9. 	"Contract effective date" shall mean the date when an irre
vocable letter of credit is established in a United States
 
of America bank.
 

10. 	 "ioay" or "days", unless herein otherwise expressly defined, 
shill mean a calendar day or days of 24 hours each. 

11. 	 "The work" shall mean the equipment, supplies, materials, labor,
 
and services to be furnished under the contract and the carrying
 
out of all obligations imposed by the contract documents.
 

12. 	 "Drawings" or "plans" shall mean all (a) drawings furnished by
 
the 	Owner as a basis for proposals, (b) supplementary drawings
 
furnished by the Owner to clarify and to define in greater detail
 
the 	intent of the contract drawings and specifications, (c) draw
ings 	submitted by the successful bidder with his proposal, pro
vided such drawings are acceptable to the Owner, (d) drawings
 
furnished by the Owner to the Contractor during the progress of 
the work, and (e) engineering data and drawings submitted by the 
Contractor during the progress of the work, provided such draw
ings are acceptable to the Engineer. 

13. 	 Whenever in these contract documents the words "as ordered",

"as directed", "as required", "as permitted", "as allowed", or 
words or phrases of like import are used, it shall be under
stood that the order, direction, requirement, permission, or
 
allowance of the Owner or Engineer is intended only to the
 
extent of judging compliance with the terms of the contract;
 
none 	of these terms shall imply the Owner or the Engineer has
 
any 	authority or responsibility for supervision of the Contrac
tor's forces, such supervision and the sole responsibility therefor
 
being strictly reserved for the Contractor.
 

14. 	 Similarly the words "approved", "reasonable", "suitable",
 
"acceptable", "proper", "satisfactory", or words of like
 
effect and import, unless otherwise particularly specified
 
herein, shall mean approved, reasonable, suitable, accepta
ble, proper, or satisfactory in the judgment of the Owner
 
or Engineer, to the extent provided in "12" above.
 

(PLN 	- 6104 ) 
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16. 	 "Startup" sha]l mean the time period toriquired bring the 
steam-electric generating unit from an 
inactive condition,

when 	construction is essentially complete, 
to the state ready

for comercial operation. The startup period shall include
 
preliminary inspection and 
check-out of equipment and support
ing subsystems; 
trial operation of supporting equipment and

subsystems; initial operation of the complete steam-electric
 
generating unit; operation of the complete unit to 
obtain
 
data, perform calibration and corrective work; shutdown, in
spection and adjustment prior to obtaining commercial oper
ating status.
 

17. "Initial operation" shall mean the first integral operation

of the cJmplete steam-electric generating unit with sub
systems and supporting equipment in service or available for
 
service:.
 

18. 	 "Commercial operation" shall mean 
the condition of operation

in which the complete steam-electric generating unit is
officially declared by the Owner to be available for con
tinuous operation at variable loads up to and including rated
 
capacity.
 

19. 	 "Official acceptance" shall mean the Owner's written accep
tance of all work performed under this Contract.
 

GC.3 EXECUTION OF CONTRACT. 
After appropriate AID approval, copies of the
contract documents will be prel;arrd by the Engineer. All copies will be
submitted to 
the Contractor and the Contractor shall exe 
_te the Contract
Agreement, insert exectited copies of the required bonds and power of attorney,and submit all copies to the Owner. ofThe adLe Lontract on the contract
forms shall be left blank for filling in by the Owner. The certification
date on the power of attorney shall also be left blank for filling in by

the Owner.
 

Copies of engineering data, special forms, or other documents furnished
by the Contractor, which are required to be incorporated in the contract
 
shall be supplied to the Engineer.
 

The Owner will execute all copies, and make distribution of one copy each
 
to 
the Owner, Engineer, Contraccor, and Surety.
 

*Deleted in accordance with Item 19 of Addendum 1
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. ,' .':eigt Of the executed contract documents, tihe Engikieer7 ,.LaiLional copies will prepareof the documents for distribution to the Owner, Engine..r, Co.-tractor and AID. 

C. '. LLGAL ADDRESSES. 
11ropusal is hereby 

The business address of the Contractor given in thedesignated as the place to which all'notices,and other communictions letters,to the Contractor may beaddress of 1,iie mailed or delivered. The 
place 

Owner appearing in Article GC.2 is hereby designated as theto which all notices, letters, and other communications to the Ownermay oe mailed or delivered. 
The delivery by one party to the other partyat an address so designated, or 
the depositing in any mail box regularly
maintainied by 
addresed 

the post office, of any notice, letter, or other communicationto such address, post:age prepaid, registeredwil i retunl or certified mail,receipt requested, shall be deemed sufficient.rod Liie date of service thereof,said service shall be the dateEitik.r of such delivery or mailing.party may cnange the said address or addressesinstrl-Lment at any time by anin writing delivered to tile Engineer andNotiiing iierein to the other party.contained shall be deemed to preclude or renderthe service of any inoperativenotice, letter, or communication upon either party
personally. 

GC.5 S OPE ,4D INTENT OF CONTRACT DOCbNEITS. The specificationsdrawings are andintended to 
supplement but not necessarily duplicate each
other. 
 Any work exhibited in 
the one and not in the other shall be executed as 
if it had been set 
forth in both, so that the work will be constructed according to the 
complete design as 
determined by the Engineer.
 

Should anything necessary for a clear understanding
from the specifications of the work be omittedand drawings, or should the requirements appearto ne in contlict, the Contractor shall secure written instructionsthe tnginver before fromproceeding with the work affected thereby.uLIderstood It isand agreed that the work shall be performed according to thecontract 
documents.
 

GC.6 INDEPENDENT CONTRICTOR. The relationship of the Contractor to theOwner shall De that of an independent contractor. 
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GC.9 REFERENCE-STANDARDS. 
Reference to the standards of any technical

society, organization, or association, or to codes of local or state
authorities, shall mean the latest standard, code, specification, or
tentative standard adopted and published at 
the date of taking bids,

unless specifically stated otherwise.
 

GC.10 
NO WAIVER OF RIGHTS. Neither the inspection by the Owner or Engineer
or 
any of their officials, employees, or agents, nor any order by the Owner
or Enginrer for payment of money, or 
any payment for, or acceptance of, the
whole or any part of the work by the Owner or Engineer, nor any extension of
time, nor any possession taken by the Owner or 
its employees shall operate
as 
a waiver of any provision of this Contract, 
or of any power herein reserved 
to the Owner, or any right to damages herein provided, nor shall any
waiver of any breach in this Contract be held to be a waiver of any other or
 
subsequent breach.
 

GC.ll AUTHORITY OF THE ENGINEER. 
To prevent delays and disputes, and
to discourage litigation, it is agreed by the parties to this Contract
that the Engineer shall determine all questions in relation to the work.
 

Duties of the Engineer with respect to the work performed under this Contract
include, but are not necessarily limited to, the following: 
 interpretation

of the specifications and documents; review of engineering data submitted
by the Contractor; witnessing tests of equipment and material prior to shipment as 
required; certification of the delivery of equipment and materials
to 
the plant site; inspection and acceptance or rejection of.equipment and
materials delivered to 
the plant site; inspection and acceptance or rejection of equipment and materials during and upon completion of construction
at the plant site; assisting the Owner in preparation and issuance of change
orders; 
review of acceptance test procedures, schedules, and results; and
final inspection of the completely installed equipment and materials.
 

If in the opinion of the Contractor a decision made by the Engineer is not
in accordance with the meaning and intent of the contract, the Contractor
 may file with the Engineer, within 30 days after receipt of the decision,
a written objection to the decision. 
Failure to file an objection within
the allotted time will be considered acceptance of the Engineer's decision

and the decision shall become final and conclusive.
 

The Engineer's decision and the filing of the written objection thereto
shall be a condition precedent to 
the right to request arbitration or
 
to start action in court.
 

*Refer to Item 21 of Addendum 1
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2
.... NGXEERNG INSPECTION. 

r P.W.-'er deems proper to 


The Owner may appoint such inspectors as
inspect the materials furnished and the work
performed for compliance with the drawings and specifications. 
The Contractor shall furnish all reasonable assistance required by the Engineer,
or inspectors, for the proper inspection of the work.
 

Conractor shall obey the directions and instructions of the Engineer
or 
Inspector when they are consistent with the obligations of this Con-
Lract. 
 Should the Contractor object to any order given by any inspector,
the Contractor may make written appeal to 
the Engineer for a decision.
 
Inspectors and other authorized , erf rm
epresenatives of. the (wner or Engineer
**shall be free at all times 
to &k/, their duties.
ference of ALiy attempted interone of them by the Contractor or his employees shall be sufficient
reason, if the Owner so decides, to terminate the contract.
 
Inspection of the work by the Engineer, or 
inspectors, will be performed at
the factory of the manufacturer prior to

rials and at 

shipment of the equipment and matethe Owner's plant site following delivery thereto. 
 Procedures
whereby the Contractor shall notify the Engineer a reasonable time in advance
that 
the work or any part thereof is ready for inspection shall be established by agreement between the Engineer and the Contractor.
 

Inspection shall not relieve the Contractor from any obligation to perform
the work strictly in accordance with the drawings and specifications.
not so 
 Work
performed shall be removed and replaced by the Contractor at his own
 expense.
 

CC.13 
RIGHT OF O4NER TO TERMINATE CONTRACT FOR CAUSE.
done unde-rthi--sContra t is abandoned by the Contractor; 
If the work to be
 
or if this Contract
is assigned by him without the written consent of the Owner;
tractor is adjudged bankrupt; or if 

or if the Con
a general assignment of his assets is
made for the benefit of his creditors; 
or if a receiver is 
appointed for the
 

otOY O 01 fot;
Vf1VfV 99 

ot It Atf A kA WY~tW~AJk kkkU4.A9V VV 9 40tWXis being unnecessarily delayed, that the Contractor is violating any of the
 
t )*iAf" 04S MdAUk tuhL akuh~6

conditions of this Contract, 
or that he is executing the same in bad faith
or otherwise not in accordance with the terms of said contract;
work is not or if the
substantially completed within the time named for its completion
or within the 
time 
to which such completion date may be extended; then the
Owaer may serve written notice upon the Contractor and his surety of ths
Owner's 
intention to terminate this Contract. 
 Unless within 30 days after
the serving of such notice, a satisfactory arrangement is made for continuance, this Contract shall terminate.

the surety shall have the right 

In the event of such te-mination,

to take over and complete the work, provided
 

*Deleted per Item 22 of Addendum 1

**Revised per Item 23 of Addendum 1
***f r to Item 24 of Addendum I 
 (PLN - 6104 ) 

(EQUIPMENT & MATERIALS)101573
 



60 days, the Owner commence performance within
th.L if the surety does not 
nry take over and prosecute the work to completion, by contract or otherwise.
 

Owner for all excess
his surety shall be liable to the

The Contractor and 
sustained by the Owner by reason of such 

prosecution and completion.
 
cost 


The Contractor expressly agrees that the
 G.C.14 HINDRANCES AND DELAYS. 


period of time named in the Contract Agreement 
to complete all work includes
 

to the work. No claim
 
allowance for all hindrances and delays incident 
 cause
 
shall be made by the Contractor for hindrances 

or delays from any 


provided under SUSPENSION OF
 
during the progress of the work, except as 


WORK and FORCE MAJEURE. 

the right to suspend and
The Owner reserves
GC.15 SUSPENSION OF WORK. 


reinstate execution of the whole or any 
part of the work without invalidating
 

Orders for suspension or reinstatement of
 the provisions of the contract. 

The time for
 

work will be issued by the Owner to the 
Contractor in writing. 


completion of the work will be extended for a period 
equal to the time lost
 

by reason of the suspension.
 

Changes in Contractor's price or delivery 
schedules which occur during a
 

period of suspension ordered by the Owner shall not affect this Contract
 

agreed by the Owner and the Contractor. 
If the Contractor pro

except as 

poses to apply such changes to this Contract, 

he shall present his proposal
 

During the 60 day period from and after the receipt
 to the Owner in writing. 
 re
by the Owner of such written proposal, the 

Owner shall be permitted to 


If the work is not reinstated during this
 instate the work without change. 


day period, the Owner and the Contractor shall agree 
upon reasonable and
 

60 

the Owner may cancel the unshipped portion 

of the work.
 
proper changes or 


Changes in delivery schedule shall mean 
extension of the scheduled time of
 

of days of the suspension period.
delivery beyond the number 

a result
 
.Any necessary and demonstrable costs 

incurred by the Contractor as 


of suspension of work will be paid by 
the Owner, provided such costs are
 

substantiated to the satisfaction of the Owner.
 
..........
........ 
...... ...................................... 


*......... ...... ........... ... ......
 

.. ....... * ~ c ...... :X~te~th -:::::
h... ... 7 At,,.y . ............ ............ ....................... 

"::.. .. n.X...... .. . ......... ,. .
 

. . 
........ 
. ....X--1.......... 
 :--X .... ......... ... . . 

. . . . .
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C..17 DELAYLI) ShiIPILNT. The Owner reserves the right to order (by writtennotice) the Contractor to delay shipment of equipment and materials hereincontracted. 
 In 	the event such a delay is ordered by tne Owner the Ownerwill pay tie Contractor reasonable and proper extra charges incurred bytic ContracLor as a result of te delay. Such extra charges shall include**storage c:,argis, ilandling charges, insurance, Akk,&kkk Ak&tA)b~k ,
transportation charges to the storage facility, and preservation during
storage. In the event storable s.,necessary, the Contractor shall be guidedby tle Owner's instructions in respect to the removal from storage and the
cIrrangements for export shipment in 	 accordance with the terms of Conthe 
tract.
 

GC. 18 TEIINATION FOR THE CONVENIENCE OF THE OWNER. The Owner reserves
the right to terminate and cancel this Contract in whole or in part at anytime by written notice to the Contractor. In the event of such termination,
the Cont ractor agrees to waive any claims for damages including loss ofanticipated profits accounton tiereof. The Owner will pay to the Contractorreasonable and proper cancellation charges which are demonstrable to thesatisfaction of Owner. the ofthe In event such termination, provisionsof these contract documents relating to 	specific warranties and guaranteesand to agreements to hold harmless or indemnify the other party theto Con

full andtract shall remain in force effect to the extent provided therein. 

Upon receipt of notice of termination, the Contractor shall discontinue thework on the date and to the extent specified in the notice, make everyreasonable effort 
to procure cancellation of all orders and subcontracts to
the extent of their relationship to the work terminated and upon terms

satisfactory to 
the Owner; halt all further purchasing or subcontracting
activity applicable to the work terminated; and assist the Owner in maintenance, protection, and disposition of work already acquired by the Owner
 
under this Contract.
 

GC.19 MODIFICATIONS. The Contractor shall modify the work whenever so
ordered by the Owner and such modifications shall not affect the validityof the contract. Modifications may involve increases decreasesor in theamount of the work for which appropriate contract price adjustment will 
be 	 made. 

*Refer to Item 25 of Addendum 1
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ALL modifications shall be made under the authority of duly executed change

ordtrs issued and signed by the Owner, approved by AID, and accepted and.
 
signed by the Contractor. 

If modificaions affect the delivery and complecion schedule of the work,
appropriate adjustments to the schedules will be made as provided for in

the article FORCE MAJEURE and this article in these GENERAL CONDITIONS.
 

GC.19.1 Extra Work. Modifications which increase the amount of the work
 
shall be ,aid for according to the amount actually done.
 

~nd

*(:ldims for extra work will not 
be paid unless the work covered by such
 
claims was authorized in writing by the Owner ¢ 
Engineer. The Contractor

shali not have the right to prosecute or nmaintain WIh an arbitration
 
proceeding or JA iHUA 1A UAH 
to recover for extra work unless the claim
i:s basc.d upon a written order from the Owner <-'"Enginee. - -Payents for and
e'xtra work will be based on lump sums 
plus a percentage allowance as agreed

and-- L( by tihe Owneri Engineer and the Contractor before the extra work is
started. 
The percentage allowance shall include the Contractor's extra
 
prolit aid extra overhead and, unless otherwise agreed by the Contractor
 
and tit OQner I Engineer, the percentage allowance shall be 15 per cent
 
of thc total (direct cost.
 

iand 
*For Lhe purpose of determining whether proposed extra work will be authorized, 

the Contractor shall submit to the Engineer, for approval, a detailed fixed
 
cost proposal for proposed extra work. 
The proposal shall show itemized
 
quantities and charges for all elements of direct cost and a percentage

allowance to 
cover extra profit and extra overhead. Unless otherwise agreed

upon by the Contractor and the Owner 4 
Engineer, the percentage allowance
 
shall be 
15 per cent of the total direct cost. and
 

(C.19.2 Decreased Work. If a modification decreases the amount of work
 
to be, done, such decrease shall not constitute the basis for a claim 
for damages or anticipated profits on work affected by such decrease.
 
The Engineer shall determine on an equitable basis the amount of (a)

credit due the Owner for contract work not done as a result of an authorized
change, (b) allowance to the Contractor for any actual loss incurred in con
nection with the purchase, delivery, and subsequent disposal of materials
 
or equipment required for use on 
the work as planned and which could not
be used in any part of the work as actually built, and (c) any other ad
J:l'itmenr of the contract amount where the method to be used in making such
 
adjustment is not clearly defined in the contract documents.
 

Ck.20 ARBITRATION. Except as may otherwise be provided in this Contract,
 
any dispute or difference arising under this Contract which cannot be
 
!;%ttled by agreement between the parties to 
the dispute shall be submitted
 
to arbitration in the manner specified herein.
 

*Revised per Item 27 of Addendum 1
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Wirhin 30 days from the date of failure to reach agreement as established
 
ov written notice by either party to the dispute the other, each party
to 


,..t uLspute shall appoint an arbitrator. If the two arbitrators thus 
appoiated fail Z3 agree upon a decision and award within 30 days of the date 
of appointment of the second arbitrator, they shall select a third arbitrator
 
6y. agreement. 
 If either party to the dispute fails to appoint an arbitrator
 
with-ri the allotted time, or if the two arbitrators cannot agree upon a
 
third arbitrator within 10 days, then the parties to the dispute, or either
 
Of 
them, shall apply to the Court of Arbitration of the International
 
Ciamber of Commerce, 38 Cour Albert ler, Paris VIII for the appointments
 
which have not been made as stated.
 

The arbitration proceedings shall be conducted in accordance with the Rules
 
of Conciliation and Arbitration of the International Chamber of Commerce.
 
ihie decision shall be by majority vote of the arbitrators and shall be 
final, conclusive, and binding upon the parties thereto. 
 Each party shall 
bear the cost of its appointed arbitrator. The cost of the third arbitra
tor if one be appointed, shall be borne by the parties as the arbitrators 
may determine. 

.\11 arbitration proceedings shall be conducted in a location acceptable to 
both parties to the dispute. 

Decision of the arbitrators shall be final and binding on the parties and 
an 
action to enforce the decision of the arbitrators may be instituted in
 
any court of competent jurisdiction.
 

The Contractor shall not cause 
a delay of the work during any arbitration
 
roceedings, except by agreement with the Owner. It understood and
is 


agreed by the parties to the contract that no requirement or statement 
wrein shall be interpreted as curtailing the power of the Engineer to 
determine the amount, quality, and acceptability of work and materials.
 

(;C.21 LAWS AND REGULATIONS.
 

,A,.21.1 Non-1ndonesian Laws and Regulations. The Contractor shall observe 
and comply with all applicable ordinances, laws, and regulations in the
 
locality where equipment may be manufactured. The Contractor shall protect
 
and indemnify the Owner and the Owner's officers and agents against any
 
claim or liability arising from or based on violation of such ordinances,
 
regulations, or laws.
 

GC.21.2 Indonesian Laws and Regulations. If Contractor's personnel are
 
required in Indonesia, the following stipulations shall apply.
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T',. ContracLor shali ob-erve, cor.piy 
 witil ant rttpact Indonesian
rules and rCguLItions and stui] not 
lavs,

interfere or religious af:air:; 
with. Indonesian political
either directly or indirectly. The Contractor
comply with shallsuch other rules and regulations asmay ustabli,- fro tLime to 

the Owner and Engineer
timet witl, respect to the construction workan personnel employed by the Contractor. 

The Contractor shall, in all dealings with labor in his employ, haveregard dueto all recognized festival days of rest and religious or other cus
toms.
 

The Contractor shall not give or barter, or otherwise dispose of, to any
person or persons, any arms or 
ammunition of any kind, or permit or suffer
the same as aforesaid. 

In the event of any outbreak of illness of an epidemic nature, the Contractor shall comply with and carry out such regulations, orders and requirements as may be made by the Government of Indonesia or the local
medical or sanitary authorities, for the purpose of dealing with and over
coming the same.
 

GC.22 
TAXES, PERNITS AND LICENSES.
 

GC.22.1 Non-Indonesian Taxes, Permits, and Licenses. 
The Contractor shall
pay all sales, use, income and other taxes and duties, tariffs, and imports
lawfully assessed against the Owner or the Contractor (excluding the Republil
of indonesia or 
any political subdivision thereof) in connection with the
work included in this Contract. The Contractor shill obtain and pay for all
USA or other non-Indonesian licenses, permits, and inspections required for
the work including the cost of securing all export licenses and permits for
materials, equipment, supplies and personnel exported from the USA or other
country to 
Indonesia.
 

GC.22.2 Indonesian Taxes, Permits, and Licenses. 
 The Contractor will be
exempt from any import (uties and charges levied by Indonesian law on the
equipment and material, by victue of t1W Owner's relevant exemption
privileges. The exemption shall also include stamp duties imposed on the
Contract. Any Indonesian ta:es which the Contractorform pays in order to perthe work under this Coatract will be thefor accounthowever the Contractor of the Owner;shall not pay such taxes without the prior writtenapproval of the Owner.
 

The Contractor and his non-Iridonesian field personnel will be exempt from
the payment of Indonsiar income taxes on payments receivedContract and from under thiscustom duties, harbor dues and other charges for importation of personal effects. 
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Inazrunentb, tools, machinery, and vehicles required for the performance of
 
the work in Indonesia and imported on the condition that they will be ex
ported at the completion of the work will be exempted from customs duties
 
and other such Lharges. 

GC.23 PATENTS. Royalties and 
fees for patents covering materials,
 
articles, apparatus, devices, equipment, or processes used in the work,

shall be included in the contract amount. 
The Contractor shall satisfy

all demands that may be made at any time for such royalties or fees and
 
he shall be liable for any damages or claims for patent infringements.

The Contractor shall, at his 
own cost and expense, defend all suits 
or
 
proceedings that may be instituted against the Owner for alleged in
fringement of any patents involved in the work and, in case of 
an award
 
of damages, the Contractor shall 
pay such award. Final payment to the
 
Contractor by the Owner wil. 
not be made while any such suit or claim
 
:cmains unsettled. Thk tA6kak/k1A AMUAW k b~kW~t AW&AWM {-4 A

*JJ~t~~b At4AA AA4 4A tk kA61Nk A kh k kA~h 0&MiAMi-

In the event any apparatus or equipment, or any part thereof furnished
 
by the Contractor, is in such suit 
or proceedings held to constitute
 
infringement, and its use 
is enjoined, the Contractor shall, at his
 
option, and at his own expense, either: procure for the Owner the right

to continue 
use of said apparatus, equipment, or part thereof; replace it
 
with noninfringing apparatus or equipment; or modify it 
so it becomes non
infringing.
 

GC.24 
 MATERIALS AND EQUIPMENT. Unless specifically provided other
wise 
in each case, all materials and equipment furnished for permanent

installation in 
the work shall conform to applicable standard specifi
cations and shall be new, unused, and undamaged when installed or other
wise incorporated in the work. 
No such material or equipment shall be
 
used by the Contractor for any purpose other than that intended or
 
specified, unless such use is specifically authorized by 
the Owner in
 
each case.
 

GC.24.1 Equivalent Materials and Equipment. 
 Whenever a material or article
 
is specified or described by using the 
name of a proprietary product 
or

the name of a particular manufacturer or vendor, the specific item mentioned
 
shall be understood as establishing the type, function, and quality desired.
 
Other manufacturers' products will be considered provided sufficient infor
mation is submitted 
to allow the Engineer to determine that the products
 
proposed are equivalent to those named.
 

GC.25 ;rARAN'TEE. The Contractor guarantees that the work hercin contracted
 
will be 
as specified and will be free from defects in design, workmanship,

and materials. If within the guarantee period the work fails 
to meet the
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provisions of this guarantee, the Contractor shall promptly correct any
defects, including nonconformance with the specifications, by adjustment,
* repair, or replacement of all defective parts or materials. Labor costs involved
 
in carrying out such work shall be borne by the Contractor.
The guarantee period shall begin on the date of official acceptance, and

shall end 12 months later. 

If manufacturer's field representatives are included in the Contract, such
supervision shall be Jirnished by the Contractor without cost for the cor
rection of any defects.
 

The cost of all materials, parts, labor, transportation, supervision,
special tools, and supplies required for replacement or repair of parts
and for correction of defects shall be paid by the Contractor or by

the surety.
 

This guarantee shall be extende,.', to 
cover all repairs and replacements
furnished under the guarantee aaL the period of the guarantee for each

such repair or replacement shall be one year from the date of installation
 
thereof. 

If within 20 days after the Owner gives the Contractor notice of a defect,

the Contractor neglects.to make or undertake with due diligence to make

the necessary corrections, the Owner is hereby .uthorized to make the
corrections himself or order the work to be done by a 
 third party, andthe cost of the corrections shall be paid by the Contractor. The Owner

will be permitted to make repairs or replacements on equipment without
affecting the guarantee or without prior notice to 
the Contractor so long
as 
the repairs or replacements involve the correct installation of replacement parts. The Owner shall also be permitted to adjust or test equipment

as outlined in instruction manuals provided by the Contractor or as directed

by the Contractor's erection or operating superintendent.
 

In the event of an emergency where, in the judgment of the Owner, delay
w:ould cause serious loss or damage, repairs or adjustments may be made bythe Owner or a third party chosen by the Owner without advance notice to
 

*Refer to Item 29 of Addendum 1
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the Contractor and the cost of the work shall be paid by the Contractor,
or by the surety. 
 In the event such action is taken by the Owner, the
Contractor will be notified promptly and shall assist wherever possible

in making the necessary corrections.
 

GC.26 INSURANCE. 
The Contractor shall secure and maintain insurance of
such types and in such amounts as may be necessary to protect himself and
the interests of the Owner against all hazards or risks of loss 
as hereinafter specified. 
 The form and limits of such insurance, together with the
underwriter thereof in each case, shall be acceptable toregardless of such acceptance it shall be 
the Owner but 

the responsibility of tile Contractor 
to maintain adequate insurance coverage at all times. 
 Failure of
the Contractor 
to maintain adequate coverage shall not relieve him of any
contractual responsibility or obligation.
 

in the event of 
loss or damage to 
equipment and materials furnished under
this Contract, the Contractor shall file all damage claims and shall be
responsible for the replacement or repair of the work insured hereunder.
Passage of title shall not relieve the Contractor of responsibility for
loss or damage to the work.
 

1he Contractor shall 
file with the Ow er satisfactory certificates, or
copies, of the policies providing the specified insurance. Certificates
of insurance covering physical loss or damage to equipment and materials
shall be submitted at 
least 60 days before the first shipment of the
equipment and materials. A certificate for each of the other insurance
policies shall be submitted at 
least 60 days prior to the arrival of the
Contractor's personnel in Indonesia. 
 Each certificate shall state 
that
tle Owner will be given 60 days written notice before the change, cancellation, or expiration of the included policies.
 

The workmen's compensation, automobile liability, and general liability
insurance specified shall apply only to field services such as manufac
turer's technical direction, field testing, and similar work not included
as part of the normal manufacturing process.
 

GC.26.1 
Workmen's Compensation and Employer's Liability. 
 This insurance
shall protect tie Contractor against all claims under applicable workmen's
compensation laws. The Contractor shall also be protected against claims
for injury, disease, or death of employees which, for any reason, may not
fall within the provisions of a workmen's compensation law.
covering workmen within the USA shall include an 
The policy
 

"all states" endorsement.
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ITie liability limits shall not be less than the followiag: 

Workmen's Compensation
 

Fmployees witiiin the USA Statutory 

Personnel outside tile USA Payments comparable to 
who are US citizens, resi- those provided by the 
dents of the USA, or hired ongshoremen's and Harbor
 
in the USA Worker's Act (33 USC 901 

et seq)
 

Other employees Payments meeting at least
 

the minimL. iegal require
ments applicable by reason 
of the point of hiring and 
the site of the work
 

Employer's Liability (for all 
 $100,000 each person
 
employees)
 

GC.26.2 Coaprehensive Automobile Liability. 
This insurance shall be
 
written in comprehensive form and shall protect the 
Contractor against
 
all claims for injuries to members of the public and damage 
to property
of others arising from the use of motor vehicles, and shall cover opera
tion on or off the site of all motor vehicles licensed for highway use, 
whether they are owned, nonowned, or hired. 

The liability limits per vehicle shall not be less than:
 

Bodily injury $50,000 each person
 

$100,000 each occurrence
 

Property damage 
 $100,000 each occurrence
 

GC.2b.3 Comprehensive General Liability. 
 This insurance shall be
 
written in comprehensive form and shall protect the Contractor against
 
all claims arising from injuries to members of the public or damage to
 
property of others arising out of any act or omission of the Contractor
 
or his agents, employees, or subcontractors or from strikes, riots, and
 
civil commotions. 
 In addition, this policy shall specifically insure the
 
contractual liability assumed by the Contractor under the article entitled
 
DEFENSE OF SUITS. 
The Contractor shall notify the Owner of any contractual
 
liability assumed hereunder that is not insurable.
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"..: 
hIl 1ot limited to, 


policy shall insure all of the hazards incident to the work including,
the hazards enumerated below whenever such hazards are
involved in thle 
Contractor's work:
 

(1) Premises 
- Operations 

(2) Elevators and hoists 

(3) 
Independent contractors (Contractor's protective liability
insurance for protection against suits arising out of negligence of subcontractors.)(4) 
Products including completed operations to be in force for
 
ole year after official acceptance of the work.
 

(5) Contractual liability
 
i) tile extent that any contractor's work calls for blasting, explosive or 
underground work, his comprehensive general liability insurance shall be
 
written 
to eliminate explosion 
collapse, and underground damage (XCU)
exclusions.
 

The liability limits shall not be less than:
 
Bodily injury 


$250,000 each person
 
$500,000 each occurrence
 

Property damage 

$500,000 each occurrence
 

'500,000 aggregate
GC.26.4 
 Installation Floater. 
tractor, the 

This insuranceOwner, shall protect the Conan
loss or damage 

Engineer from all insurable risks of physical
to materials and equipment while the materials and equipment
 
are in transit 
from The Contractor's factory to the USA port of shipment;

at 
the receiving port; during loading and transit from the receiving port 


during storage and loading for ocean shipment; during unloading and storage
the construction site; 
 to
and until the equipment and materials
the plant site, inspected, and received into custody of the Owner or his

designated installation contractor 


are unloaded at
 

or until 60 days
port of Semarang, whichever shall first occur. 
from unloading at the
It shall be of the "all
 

risks" type, with coverages designed for the circumstances which may occur
 
in the particular work 

for 

included in this Contract.
an -mount not The coverage shall be
less than the insurable value of the equipment and materials CI&F at 
the site.
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-In.. ta t I L M !0;t. '.r:Iccshal I prov ide for losses to be pay a)'
u th C,,ntractor, th. Owner, and the Engineer as their interests may 
appear and shall contain a waiver of subrogation riplhts against the 
insured par7ies. 

installation floater insurance shall be coordinated with the ocean cargo 
insurance specified hereinafter to provide complete coverage of equipment 
and materials at all times until termination of the coverage as specified
 
above.
 

Certificates of insurance covering installation floater insurance shall 
quote the insuring agreement and all exclusions as they appear in the 
policy; or in lieu of certificates, copies of the complete policy may
 
he submitted. 

GC.26.5 Oce.an Cargo Insurance. This insurance shall insure and protect 
the ins,irahie interests of the Contractor and the Owner against all insurable 
risk. of pb1ysical. loss or damage to equipment and materials while aboaird an 
ocean going vessel in transit to the Owner. This insurance shall be written 
for all risks including but not limited to war, riot, strike, and civil com
motion. Coverage shall be for an amount not less than the cost, insurance, 
and freight (CI&F) value of the equipment and materials. 

In the event the Contractor elects, or is directed by the Owner, to ship 
equipment and materials by aircraft, insurance providing coverage equivalent
 
to that specified above for ocean cargo shall be provided. 

GC.26.6 Other Insurance. The Contractor shall secure and maintain such 
other insurance coverage as may be required to protect against perils and 
legal liabilities not covered under the foregoing coverages. 

(;C.27 TFANSFER OF TITLE. The title of ownership for equipment and material 
furnished fob port of shiipment under this Contract shall be passed to the 
Owner at the time the equipment and material are actually loaded free on 
board cargo vessels at the port of shipment. This transfer of title shall 
not be construed to mian an accepLn.ce of the equipment and materials; the 
Contractor shall contiu, L,) bt r(::,poiisibl.e for the quality and performance 
of such equipment and matcrials, and for their compliance with the specifi
cations, until final acceptance of the work and the fulfillment of the 
guarantee provisions of this Contract. 

Transfer of title shall not relieve the Contractor from responsibility for
 
all risk of loss or damage to the equipment and materials as specified under
 
the article INSURANCE in these GFNERAL CONDITIONS. 

*BT AVAILABLE COPY 
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;C. 2b .Jri.:.~ S . i. case arny action in court is Irougnt again.t~,S:. ~1 
t;. iA.T cr or ;:n.,incer, or any o ffcer or agent of either of tiem, for the 
fa.lur', or.Ls:,i, tht: to any the cove,r neglect of Contractor perfcrm of 
nants, acsC., maLters, or things by this Contract undertaken; or for injury
or daage caused by the alleged negligence of tie Co;.tractor or his suacon
tractors or his or their agent., or in connection witii any claim based on 
lawful demand.- of subcontractors,.workmen, material men, or suppliers; the
 
Contractor shall indemnify and save harmless 
the Owner and the Engineer and
 
tLeir offIcers and agents, from all 
losses, damages,, costs, expenses, judg
ments, or decrees arising out of such action.
 

GC.29 Ei.L'ASE OF LIABILITY. Acceptance by the Contractor of the last
 
payment s:,al1 be a release to 
the Owner and every officer and agent thereof, 
:iota all claims and liability L.ereunder for anything done or furnished for,
,:r relating to the work, or for any act or neglect of the Owner or of any 
person relating to or affecting the work.
 

Tlhe last paym nt 
by the Owner to the Contractor shall constitute final accep
tance of ali work performed under this Contract and shall be a release to
 
the Contractor and his surety from all contractual liabilities and respon
sibilities to thu 
 Owner except those liabilities and responsibilities assumed
 
under tie 
.,rticlu entitled GUARANTEE in these GENERAL CONDITIONS.
 

GL. 30 CLAIIIS FOR LABOR AND MATHRIALS. The Contractor shall indemnify

and save harmless 
te Owner from all claims for labor and materials fur
nished unde.r this Contract. When requested by the Owner, the Contractor 
shall submit satisfactory evidence that all persons, firms, 
or corpora
tions who have done work or furnished materials under this 
Contract, for
 
which the Owner may become legally liable, have been fully paid or satis
factorily secured. In case such evidence is not 
furnished or is not
 
satisfactory, an 
amount will be retained from money due the Contractor
 
which in addition to any other sums that may be retained will be suffi
cient, in the opinion of the Owner, to liquidate all such claims. Such
 
sum will be retained until the claims as aforesaid are fully settled or
 
satisfactorily secured.
 

GC. 31 (:ON'I'ACTOJIOS PRICE BIZEAR)OWN. TIe Contractor shall prepare and 
submit to the Engineer for approval a breakdown of the contract price
according to the system of accounts provided by tae Owner. The Contrac
tor's price bria'down sihall be submitted to and approved by the Engineer
before any payments are made under this Contract. Each invoice submitted 
for payment shall be prepared in accordance with the price breakdown ap
proved by tne Engineer. 

The sum of tie items listed in tie Contractor's price breakdown shal' 
equal the contract lump sum price or prices. Overhead and profit shall 
not oe listed as separate items.
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An unbalanced breakdown estimate providing for overpayment of the Con
tractor on 
items of work which would be performed first will not be 
ac
cepted.
 

GC.32 PAr'IENTS. 
 Payment for the work included 7n this Contract will be
made in accordance with the requirements stated herein and the paymentrules 
in Section 6.3 of Al1) Capital Projects Guidelines "Borrower Pro
curement of 
 Equipment and Materials" 1.O. 1442.3. 

GC.32.1 Dollar Payments. 
 The Owner will establish, in favor of 
the Contractor, an irrevocable Letter of Credit in 
a USA bank covering the total
dollar price of the equipment and materials plus export shipping expenses
plus the dollar portion of 
the services provided by the Contractor in

Indonesia if such services 
are required by this Contract.
 

In accordance with AID regulations, the Contractor may designate the USA
bank to issue the Letter of Credit in his favor, provided that this designation is made prior to approval of tile Contract by AID and provided thatthe contract amount 
is $25,000 or more. 
 If the Contractor designates 
a
bank other than the bank which the OCner has selected to receive the AID
Letter of Commitment, the Contractor shall pay the additional bank charges
 
incurred.
 

GC.32.1.1 Dollar Payments 
for Equipment, Materials, Freight, and Insurance.

All requests for dollar payment for equipment, materials, freight and insurance, excepting final payment, shall be submitted to the bank holding
the Letter of Credit and shall include the following documentation:
 

a. 
 Completed General Accounting Office Standard Form 1034,

"Public Voucher for Purchase and Services Other Than
 
Personal".
 

b. The Contractcr's commercial invoice. 
 Each invoice shall
 
be marked "paid" by the Contractor except for equipment

and materials of USA source and origin in which case the
bank -will certify by endorsement on or attached to the
 
invoice that payment has been made.
 

c. 
 AID Form 1440-3, Contractor's Certificate and Agreement

with the Agency for International Development, Contractor's
 
Invoice and Contract Abstract, executed in accordance with

the instructions thereon. 
 The insurer or carrier is not
 
required tc execute a copy of 
this form.
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.
: JlIOWI curti;'.aLion, 

:'Lgned and duL.ed by tile Con-


The undersigned 
certifies 

value that (I) the salesof the equipment covered by thi.no
 
Plus the Value of equipment 


already delivered;
tujor, 

plus the sales value of engineering
and purchased services,
material
tures have been made; plus the 


for which expendion 
 amoun
account of commitments expended

Ing 
to be supplied for equipment 


remainare 
 ot less than 
under the Subject 
contract
received 
 the total payment already
or claimed against
eluding Pymt C
y nc claimed under tiis 
invoce.
 

(Ltis complying 

with the terms 
and conditifnst e su je~
e. 
 ShiPPilig cotract.
documentation 


consisting 

of:
 

Bill of lading 
or substitute
d

document such ascomrilyaepbe commercially 


ofdIng, C O acceptable
ocean
arriving or charter

bill bill, party bill
o or parcel
f lading must indicate post receipt. 


The
the carrier's 

of charges. statement
 
If shipment 

Indonesia 


is from free Port or bonded warehouse
shipment from the Source to the free Port or bonded

in
 
warehouse 

a copy of the bill of lading covering

and a delivery 
receipt evidencing


mitted. release
 
from the free port or bonded warehouse
Te date of shall be subthe deliveryconsidered receiptas will bethe shipment 
date.

If the equipment 

sources and materials 

Within AID are procuredGeographic fromthe USA, and shipment Code 941,the excludingflag of a country 
is made on a liner vessel bearingithin

excluding AID Geographic 
Code 941,

contain 
a certification 


the USA, the bill of lading submitteda copy of the carriers must
applicable
signed by the carrier that
freight

has been filed with the Resources rate tariff


Transportation
Division, 

AID.
 

ler
nue 
 AIDcpies required
Loan Number 4 9
Of the ab~ove
7-H-24 Shall documentation 
appear 
 wl
on edtrie
all documents.
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CC. 12. .? )o I lar j'aYMes'o__ r iServices.tc .i All request.- for i.dm L ofito iI.ir port ion of tie (,ontracrur's field services in Indonesia shall botL:iuh in'Li . tL. Iank holding the Letter of Credit ,iad shall includeL tue
 
f oI w i.) , , .)(uriqnLa t i on:
 

:1. C-ntractor 't invoice describing the services purformed,
identifying the covering contract and the sections thereof
which provide for such payment and the terms of payment.Iile invoice must be accompanied by written approval of the
Engineer and Owner consenting to the payment of the invoice.
 

b. 
 i01 following certification attached to, 
or endorsed on,
 
the Contractor's invoice:
 

"The undersigned certifies that the costs reimbursable 
to the Contractor and the amount payable to the Con
tractor in accordance with the terms of the contract,
up to the date of this certificate, are not less than
the total payments received or claimed by the Contrac
tor under the contract (including the payment claimed
 
under this invoice), and that the Contractor has
 
fully complied with the terms and conditions of the
 
contract, 
including the plans and specifications."
 

c. 
 AID Form 1440-3, Contractor's Certificate and Agreement with

the Agency for International Development, Contractor's Invoice

and Contract 
Abstract, executed in accordance with the
 
instructions thereon.
 

The number of copies required of the above documentation will be determinedlater. The AID Loan Number 497-H-024 shall appear on all documents. 

GC.32.2 Rujpiah Payments. If payments in rupiahs for a portion of the workis included in this Contract, requests for payments under the rupiah portion
of 
this Contract shall include the following documentation:
 

a. The Contractor's invoice. 
 The invoice shall show the
value of the rupiah portion of the work. 
The Contractor shall submit
 on invoice showing the rupiah cost 
for administrative expenses.

b. The following certification, signed and dated by the Contractor:
 

I (we) hereby certify that the equipment and materials

invoiced herein or covered by the attached invoice were
 
mined, grown, or produced in 
 (eligible
source country) and that any produced equipment and mate
rials were manufactured, processed, or 
assembled into
 

*Added for Contract
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eq ilpmeni and materials fiuhtantially different in basic
hraj~~CLristj(.::, or in purpose or utility from any imported

1I IApotten~i 

; (we) further certify that to the heat of my (our) information and belief none of such equipment and materials containcomponents imported from other than free world (A.I.D.
Geographic Code 935) countries.
 
Jne numbe-r of copies required of the 	above documentation will be determined
later. 
 The AID Loan Number 497-H-024 shall appear on all documents.
 
GC.32.3 
 OLa!l Curreacy Needs. 
 It is a requirement of AID that all local
** p an 
 costs of the contract bh paid in Indonesian Rupiahs.
,ill Dollar payments
not be a.dp from the AID loan for that portion of the contract.#*A
d Hiilddg ie W~i At1/14AA 	 h.6d~h WAIAA AMnOX/ A1AAW 

!henever it 
is necessary for the Contractor, or personnel employed by him,
to convert 
USA Dollars to Indonesian Rupiahs arrangements for such conversion
shall be made through the US Disbursing Officer or the AID Jakarta Mission
Controller as 
appropriate or as 
ctherwise directed by the US Disbursing

Officer.
 

** dii W~ AJ{ WAAiWjA*h 61W 1 ~b*U1AU Wk 6M4A~kkMk 
* GC.32.4 
 Equipment and Materials Payment Schedule.
anrd Payment for the equipmentmaterials portion of this Contract will be made in accordance with thefollowing schedule:
 

75% pro rata per shipment due fob ocean vessel. 
 If shipment
cannot be made due to force majeure conditions, payment
will be made against Contractor's invoice and warehouse
 
receipt.
 

15% Pro 
rata per shipment due upon Engineer's and Owner's certification of receipt of shipment at 
the Owner's plant site,
but in no event later than six months after shipment from
the factory or storage of the equipment
 

10% as 
provided hereinafter under Final Payment
 

100% of expenses incidental to export of the equipment
including insurance, freight, and storage charges
will be paid against Contractor's invoice and evidence
 
of export or storage.
 

*Insert the following for Contract:
CC.32.2.1 	 Administrative Expenses. 
One hundred percent (100%) of administrative
expenses shall be paid immediately upon signing of the Contract.
**Deleted 

***Revised 
per Item 30 of Addendum 1
for Contract as 
shown on Page GC-22A 
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GC.32.4 
 Equipment and Materials Payment Schedule. 
Payment 
for the equipment

and materials portion of this Contract will be m 
 in accordance with the
following schedule: 
 de
 

a. 
Equipment and Materials. 

apply to 

The payment percentages hereinafter stated
the equipment and materials Base Contract price stated in
the Basis of 
ontract Award ($312,500):
 

75% pro rata per shipment due 	fob 
ocean vessel.
cannot be made due to 
If shipment


force majeure conditions, payment
will be made against Contractor's invoice and warehouse
 
receipt.
 

15% 
Pro rata per shipment due upon Engineer's and Owner's certification of receipt of shipment at the Owner's plant site,
but in no event later than six months after shipment 
from
the factory or storage of the equipment.
 
10% 
as provided hereinafter under Final Payment, Article GC.32.6.
 

b. 	Payment for Sp re Parts. 
 One hundred percent (100%) due fob maritime
port of shipment for shipment 	of all the spare parts ordered by the
Owner.
 

c. 
Exort Expense. 

incidental 

One hundred percent (100%) of documented expenses
to export of equipment and spare parts including ocean
freight, surcharges, 
cargo insurance, handling, loading and unloading
charges, and storage charges as 
provided in CC.17, will be paid against
Contractor's invoice and evidence of export or storage.
 

* 
Revised for Contract
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( .32.5 
 Field Services Payment Schedule. 7hW Contractor 
shall prepareand submit requests for payment for the dollar and rupiah portions of the
Contract relating to the Contractor's field 
technical advisers, service and
training personnel in Indonesia each month to 
the Engineer. 
 Upon approval
of the request for payment by the Engineer and tie Owner, the Owner will
pay the 
rupiah value of the work performed during the preceding month not
later than 60 days after receipt of the approved invoice; the invoices for
the dollar portion of the work will be returnedEngineer's to the Contractorand Owner's approval with thefor presentation by the Contractorbank holding the Letter of Credit. 
to the 

Separate requests for payment shall be submittedportions of the erection work. 
for the dollar and rupiahPayment in dollars will be made against theLetter of Credit. 
 Payment in rupiahs will he made in Indonesia by the
Owne r. 

CC.32.b 
 Final Payment.

by the Owner, 

Upon official approval and acceptance of the workthe Contractor shall prepare and submit to the Engineer, finalinvoices.
 

The invoices shall include the 10 per cent retainage of the contract pricesfor equipment and materials adjusted according to the provisions of this
Contract. Subject 
to the Engineer's approval and certification, such final
invoices will be submitted to the Owner within 60 days of the Engineer's
receipt thereof; and the Owner will within 60 days after said final invoices
are certified forward the final invoices and all other required documentation 
to the bank holding the Letter of Credit for payment to 
the Contractor.
 
Official acceptance will not be made until all work specified in the contract
documents has been completed, all required inspections have been made, an
acceptable performance test has been completed and the unit has attained
commercial operation; however, at 
the option of the Owner, official acceptance
may be made upon the satisfactory completion of an acceptance test performed
after initial operation. 
 Final payment will not be made until official acceptance is made by the Owner and all required certifications have been
ceived, reand a release of all claims against the Owner has been submitted.
 
In the event the Owner does 
 not give
the work within 

official approval and acceptance of36 months after the
materials from 

date the shipment of equipment andthe factory
beyond the 

was complete because of any cause which isContractor's control, the final payment willmanner as be made instipulated above providing the equipment and materials 
the 

are inaccordance with the specifications as 
far as 
can be determined.
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aetcAt obu such tUt the. work will beth scile uie na:,ed completed in accordance within the Contract Agreement. Tlit Contractorthe -ng.necr a Getaiied 8chiedui shall furnishsutting forth the procedure he proposesfollow and giving tothe dates he expects to start andpoitions of to complete separatethe work. If in the opinion of tLh Engineer propernot ouia7 iintained, chinges shall be 
progress is

made in the Contractor's operationsto JSSu-- proper progress.
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It is unadrstoo 
andaUe y that ime s of the essence of the contract.
Should the Con ractor fail to coapi 
 u delivery of the equipment and
rials matelated ill thedncaagediContractthiseAgreennuntContrac within theafteri due(- aliowance forLime period oranyperiodsextensionsstipu
of die which
nwnts, l)' be grantedthe Contractor shall pay 10ndrprovisions of these contract docuto thethe Owner, as stipulated liquidateddailages and not as a penal!.:y, the amount of liquidated damages stated inthe Contrac.t Agreement for each day of default. 
The
liqluidated damages assessed for failure 

total amount of
 
to 
comply with the specified
delivery schedule shall not exceed 10 per cent of t.he 
contract pric e
for the equipment and materials excluding ocean fieight, insurance,,"A:
*** port surcharges, and spare parts.
 

The Owner shall have the right 
to deduct the liquidated damages from any
.ne.s 
 in its hands or otherwise due, or 
to
or to become due, to the Contractor,
sue for and recover compensation for such liquidated damages.
 

*Refer to 
Item 31 of Addendum 1
 
**Deleted for Contract
 

***Revised for Contract 
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If Lhe Engineer cLrtifies that the failure to complete the delivery with-
II the time hercin agreed upon Is directly due, in whole or in part, to 
InlabilLty oe the Cntractor to clear equipment and materials through Indonesian 
vuHtums as , re,u'.L of decision of the Owner in accordance with Article
 
GC.22.2 not to permit the Contractor to pay Indonesian taxes, the Contractor
 
will not be liable for liquidated damages to the extent that such damages
 
are due to such inability to clear customs.

GC.35 AID PROCUREIENT SOURCE AND ORIGIN REQUIREMENTS. The Cbftractor 
shall comply with the following AID requirements. 

GC.35.1 Geographic Source Provisions. All equipment, materials, and other
 
commodities furnished under this Contract shall have their source and origin
 
from countries designated as eligible in AID Geographic Code 941. 

"Origin" shall mean the country in which such equipment or material was
 
mined, grown, or produced through manufacturing, processing, or assembly. 
"Source" shall mean the country or territory from which such equipment
 
or material is shipped to Indonesia; except that when the equipment or
 
materials are shipped to Indonesia from a free port or bonded warehouse
 
in the form in which received therein, "source" shall mean the country
 
ir territory from which the equipment or material was shipped to such
 
free port or bonded warehouse.
 

A produced commodity shall be deemed of country origin if as a result of
 
manufacturing, processing, or assembly in such country, a commercially
 
recognized new commodity is produced that is substantially different in
 
basic characteristics or in purpose or utility from any of its imported
 
components.
 

Equipment and materials which are normally imported into Indonesia and
 
stocked therein in the form in which imported to meet a general demand in
 
Indonesia for the item, shall be deemed as being of Indonesian source and
 
origin. 

No produced commodity shall be eligible for AID financing if it contains
 
components from a Communist Bloc country. (A country not specified in 
AID Geographic Code 935). 
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AI L)m-y , f rom t "liltLo, t ,.', exL'xc i:;e '. c to rv..oing alpp rova I. igh ts, 
or di!;'uss mat tr I 0L-.'u o tlheS rightt and Lt proje, t of IChl t 111sw 

t.%olt ri'.It' . a rt , with I 
 it rLies joint lv or separ.a ty, withlout thereby
incurrin,; ,iii) r,'::po, sih i Iity or liability to tilt p.:.t LOS jointly or to
 
aily olf Ihoni.
 

A:.v ,,p;,t v,.i or I; lIi tre Lo disapprovt: by AID )f :in," plan, report, speci-
I i cat i,,t,*ont ract, bid document, drawing or other documents shall not har 
Lilt.O0ner or AID f rom as;erL ng any right or relieve Contractol :, any
I I ih ii vo i ight otherwise have to the Owner or AID, bet ,,ih Concra:ctor 
1.us.e of stuch plan, specification, contract, b'id document, drawing or 
other document, or any performance or failure of performance thereunder,
 
or under any AI0 Contractor's or supplier's certificate.
 

(R:.38 1.E',IGIBLL FIlMS. :No equipment, material, 
cr service shall be
 
furnished under this Contract by any firm on the list of suspended,
 
debarri.d, or ineligible firms maintained by AID. 
No USA firm or any

other fi rm 
which is more than 50 per cent beneficially owned by a USA
 
firm shall furnish equipment, materials, services this
or under Contract 
if tho USA firm is not in compliance with its equal employment opportunity

obligations under Executive Order 11246, 
as amended and orders issued there
under.
 

GC.19 C MUNIST BLO: :ATERIALS. No equipment, materials, or services,
oxcilpt 0eoan Ftre ight in 'onn-.:Lion with equipment and materials which 
are not All) financed, shali be furnished under this Contract if the
 
source and origin isthereof a Comunist Bloc country. A Communist Bloc 
country is a countrydefinled ;Is exc]uded from the Free World as specified
 
in All) Geographic Code 935.
 

CC..40 *S[l'
PING. 
Not less than 50 per cent of the gross tonnage of equip
ment antd maiterials fiirni.sncd under this Contract shall be transported by
privativ owned ULSA flag commercial vessels to the extent that such vessels 
are available at fair and reiasonabic rates for USA flag vessels. The Con
tractor shall furnish documentation regarding the nationality of the vessels
 
used to transport the equipment and materials.
 

The costs of ocean transporLation and related delivery services notwill 
be eligible for AID financing if the si,'.piLent is made: 

a. On a carrier under the flag of a country not included
 
in AIl Ceographic Code 941, unless shipment on such 
carrier has been approved by AID prior to shipment.
 

b. On a carrier under the flag of the Republic of Indonesia
 

(PLN - 6104 ) 
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noic c:c. 	 On any carrier desigr.ated by written :o O,-ner 
as ineligible by Aii
 

d. 	 tnuer any charter :overi; g full or part ca.,o w:.ich has 
not received prior apprnval by AID. 

e. 	 :'.any carrier owned, operated, or under the control
 

of any Communist Bloc country.
 

GC.1U '' 'SIO' IGHTS. AID reserves certain diversion and vesting rights 

to the extent and as provided under the Loan Agreement, Letters of Implie

mentaLion, an. other related documents. These rights may be exercised at 

the option of AID in che event of default by the Own[er of agreements with 
\: which are not remedied, Hf an extraordinary situation shall arise which
 

....kes it i..probable that the purposes of the loan will be attained or that 

the Owner will he able or willing to perform its obligations under AID 

agreements, or if disbursement by AID would be unlawful. The diversion 
and vesting rights include, among others, the provision that AID may direct 

the transfer of title to AID of goods financed by AID, provided the goods 

are from a source outside Indonesia, arc in deliverable condition, and 

have not been off-loaded in Indonesia. In the event of exercise of these 

rights, the Contractor shall abide by the instructions of AID relative 

thereto. 

GC.42 GOVERINENTAL AUTHORIZATIONS. The Owner will assist the Contractor 

in obtaining any required authorizations for re-exporting tools, equipment, 

test equipment, unused materials, and the like, all of which are and remain 

the property of the Contractor, from Indonesia at the conclusion of the
 

work. Thie Contractor will be require. to re-export all of his equipment
 

from 	Indonesia at the conclusion of his technical services. Any such mate

rials which are to be retained or sold in Indonesia shall be disposed of
 

in accordance with the regulations of tre Government of Indonesia.
 

The Contractor, pursuant to its agreement to arrange for the USA export
 

shipment on behalf of the Owner, will apply .for any required export license.
 
,.hoever is the proper party unuer the a;,pl are regulations shall make 

prompt application for any preference rating or other USA governmental 
authorizations which may be required to permit the manufacture of the 
equipment. 'he parties shall assist each ct-,er in every manner reasonably 
possible in securing such authorizations as may be required. 

GC.43 CUSTOMS CLEARANCE. The w,,ner will be responsible for Indonesian 

customs cleacanc-. of all equipment and imateria.s furnished under this Con

tract. Customs clearance will take place at the Port of Semarang, at the 
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Aiternational airport at Jakarta, or other .ppropriate""LiVs, taxes, port. All custosand licei.e fues; necessary for -uch clearance will be for.- ' .lecount of the Own-er. 

it is 'ontem,,letd thait large amounts of equipmenttools, etc. r.,ierLais, supplies,will be loaded overside silip directlyContractor o,1:, barges. Theshall furnish to the Owner and Engineer, uccessarytion so documentathat prior arrangcemonts

expeditious 

can be made with cu;3toms officials for
off loading from ocean 
going vessels into barges. Where
necessary Lie Owner will arrange for unloading ,under customs bond
barges in order to to
facilitate ocean vessel unloading.
 

i)ocumentation for customs clearance shall be submitteaprior to at least three wtcksti. antic ipated arrival of equipment and materials in Indonesia.
Ten copies of the following documents shall be submitted to the Owner andtwo copies shall be submitted to the Engineer:
 

Sill of Lading 
Packing List
 
Insurance Certificate
 
Invoice 

The above documents shall bc prepared in accordance with the applicablerequirements of Article GC.32.1.1.
 

After customs clearance by the 
Owner and release of the goods by customs
officials, the Owner will 
be responsible for transport from Semarang Harbor
by barge, rail truck to
or the site.
 

Tools and equipment for 
use during construction supervision but which are
to 
remain the property of the Contractor and which are
by the Contractor from Indonesia at 
to be re-exported


the conclusion of the work shall be
carefully documented and specially listed to
export. facilitate both import and
The Contractor shall determine prior to shipment the customs regulations applicable to this special case as well as normal import rules
and regulations applicable.
 

GC.44 
 IIPORTED PERSONNEL. The Contractor shall submit to
on all personnel he intends to 
the Owner data


bring into Indonesia for
of the work. the performance
These data shall include the name and present address of each
person, his intended assignment and responsibility in connection with the
work, and 
a concise resume 
of his experience in the type of work to which
h will be assigned. 'hese data shall be submitted not later than 60 days
prior to their expected arrival 
in Indonesia.
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T.¢ )..nc" Wi!1 r,:vic. , ii iniormaton submitted anr adviseS. ,u'!,ijLy of" the the Contractor0ty personnel
un,,tLA ut1Lor- to the 

listed. Any personnel found to beOwner shal] be replaced withto Li,e Owner. "hle personnel satisfactoryOwner's approval must be secured prior to withdrawalo I a.y nun-inhonesian personnel assigned to the
dr._.al s,.ill nclude the 
wort.. Requests for with..
reasons for withdrawal, the duration of the withdr.iwal, ur alternatively, data on the replacement personnel to be imported
y tai. ConLractor. If 
at any time after arrival of non-Indonesian personnel,
t.. Ow4'Lr s<iall notify the Contractor that any ofo;ini. ,atisfactory, them are in the Owner'ssuch persons shall be withdrawnsatislactL)rv and replacementsto the Owner shall be provided at the Contractor's expense. 

Any Cx:n: associated with illness ofcluding the Contractor's personnel,replAcement thereof, shall in
be at the Contractor's expense. 

Costs of passports, visas, travel documents, inoculations and other
Incidental expenses incurred by the Contractor's non-Indonesian employeesand their dependents occasioned by travel to and from Indonesia shall be
borne by 
the Contractor.
 

The Owner will not furnish living quarters for the Contractor'sand families. personnelThe Contractor's employees may import for their personal
use a reasonable quantity of household goods and personal effects. Thesegoods will be exempt from import duties and 
taxes provided those not
sumed arc re-exported. con-The Owner will bestitutes tie sole judge as to what cona reasonable quantity based upon the rules and regulations of
the Government of Indonesia. 
The non-Indonesian employees may import one
automobile per family for their personal use exempt from import duties andtaxes provided it is re-exported. 
contractor and the
 

*ThnAeXpatriaite personnel of tne Contractorrules, and regulations and shall not 
shall respect all Indonesian laws,

religious interfere with Indonesian political oriffairs either directly or indirectly and shall comply with such
otiLr rules and regulations as the Coiitractor,
li. h Owner or Engineer may estab-Irom time to time with respect to the expatriatethe Contractor. personnel employed byThe expatriate personnel of the Contractor shall work and
live in harmony with their co-workers (both expatriateemployed on and Indonesian)the work and at 
all times conduct themselves in an 
orderly
*manner. 
 T1leAexpatriate personnel shall not engage, directly or
in any other(employment, service, or business whatever, including dealings


indirectly,

in real estate 
 nor shall they take part in local politics.
 

contra tor and its
All expatriate personnel of the Contractor under this Contractcitizens shall beor residunts of a non-Indonesian Code 941 country, shall remain
employCes of Lae Contractor, and shall receive tneir salaries and allowances 

*Revised per Item 32 of Addendum 1
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a rectly from tilt- Contractor. With regard to citizens or residets of tilt!S,, :t: Contractor agrees not to discriminate against any employee or 
*ipplzaat fr employment by rt:son of race, color, creed, sex or national 
origin in carrying out this Contract. 

U..45 KKWRT.;;, iiIPP.; AND CLEAIRTNG DOCLM11ThS. The Contractor shall
provi:h, :ill .ifficial forms and documentary information shallas be needed 
to satl.;fy the AID Loan. 

(;C.4f, Ai.; .\PPROVAL. 'rhis Contract and any amendment, modification, or

asqignment thereof shall not be effective unress and until approved by
X%1). lodit.ications not ap;roved by All) will not be financed by AID. 

C:.4 7 i 1_lNAyi,. Unless otherwise terminated under the provisions
tKitrt citl:, ,1t i lied RIC'jIT OF OWNEIK TO TERMINATE 

of 
CONTRACT and TERMINATION 

Hl. 'till, (:u'JVENI ENCE OF T11IE OWNER, this Contract shall be deemed terminated
aiL the ,xpiration of the guarantee period as provided for under the article 
ent it led GUARANTEE. 

GC.48 REI.LL\SF. OF INFORMATION. The Contractor shall not communicate or usein advertising, publicity, or sales releases, photographs or other repro
ductions of 
the work under this Contract, or descriptions of the size,

dimension;, quantity, quality, or 
other information concerning the work
 
unless prior written permission has been obtained from the Owner.
 

GC.49 Ai) CEOGRAPlIC CODES. 

CC.49. 1 AID Geographic Code 941. - Selected Free TheWorld. United States
(001 and 002), and any other independent country in the Free World*, exclud
ing the cooperating country itself and the following: 

A1.'e r ai Greece Netherlands 
Andorra Hong Kong New Zealand 
Australia Iceland Norway
Ail, trii i raq Portugal
Be Ig i tIm treland Qatar
Wes Berlin Israel 
 San Marino
 
Canada Italy 
 Somali Republic

Cyprus Japan 
 South Africa, Rep. of

Denmark Kuwai t **b1 /f t.lA Yemen (Adau)
United Arab Republic Libya 
 Southern Rhodesia
 

(formerly Egypt) Liechtenstein Spain

Finland Luxembourg Syria

France Malta Sweden
 
Germany, Fed. Rep. Monaco 
 Switzerland
 

"1r e Worid" exclud,!s (ormiirist countries or countries under cormnunist
dominaiilw, i.e., Union of Soviet Socialist Republics, Eastern Europe,
Poland, Norrh Viet Nam, North Korea, Mainland China, and other Chinese
Communist-,,ntro]led areas, Outer Mongolia and Cuba. 

** Revised per Item 33 of Addendum 1
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Ul iu,.d Ar&b Lmir;ttes 
 Vatican City

Ui.itod Kingdom 
 Yugoslavia
 

CC.49.2 AIN C ographic Code 935 Special Free World. 
Any area or country
 
In the Free World, including the cooperating country itself.
 

Countries excluded from the Free World are as 
follows:
 

Cuba
 
China (Mainland) and Other Chinese Comunist-Controlled Areas, including


Manchuria
 
Inn ,; Mongolia
 
Tsinghai Province
 
Sikang Province
 
Sinkiang
 
Tibet
 
The former Kwantung Leased Territory

The present Port Arthur Naval Base area
 
Liaoning Province
 

Eastern Europe
 
Albania
 
Bulgaria
 
Czechoslovakia
 
East Germany (Soviet Zone of Germany and Soviet Sector of Berlin)

Estonia
 
Hungary
 
Latvia
 
Lithuania
 
Romania
 

Korea, North
 
Outer Mongolia
 
Poland
 
Union of Soviet Socialist Republics (USSR)
 
Viet-Nam (North)
 

*GC.50 Contractor's Proposal. 
The conformed documents reflect a negotiated
contract between the Owner and the Contractor using as a starting point the
specifications and addenda issued by the Owner, and the Contractor's proposals,
supplemental letters and telexes as listed in the Basis of Contract Award,
 

The Contractor's proposals, supplemental letters and telexes as included
in this conformed contract document shall be considered to be part of the
contract document; however, in cases of any conflicts or inconsistencies
with the remainder of the conformed contract document, the intent expressed
or implied in the remainder of the conformed contract document shall govern.
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Section 1A 
-
GENERAL DESCRIPTION AND SCOPE OF THE WORK
 

1A.1 GENERAL. This section covers the gener.l deo;cription, scope of work,and supplementary requirements for equipment, materials, and services
included under these specifications.
 

The equipment furnished under these specifications will be incorporated into
a new steam power plant to be constructed on i siteSemarang, Indonesia. near the har'.-)r atThe plant will have two oil fired steam elu, tric generating units of approximately 50 megawatts capacity each.
 
1A.2 WORK INCLUDED UNDER THESE SPECIFICATIONS. 
The work under these specificationsshall include-urnishing the heat exchangers and auxiliary equipment; delivery of same to Port of Semarang, Indonesia and unloading from
transport; providing services and miscellaneous materials; 
all complete as
specified herein and in accordance with the 
contract documents defined in
Article GC.I of the GENERAL CONDITIONS.
 

.....
..
.. ........
.
 ijj::?:!::!:ii
A 

*. 


. ..........
 

The 
 equipment and materials furnished under these specifications 
which are 
common to both Units 1 and 2 i hall include the following:
 

One flash evaporator 

One desalination plant
 

One package steam generator 
The requirements stated below shall apply, as much as 
feasible, 
to the equipment furnished under these specifications:
 

All pumps shall be from the same manufacturer
 
All motors shall be from 
 the same manufacturer
 

Equipment requiring 
 lubrication shall be capable of 

operation using lubricants of the same specification 

* Not included in 
this Contract
 

(PLN - 6104 
 )(HEAT EXCHANGERS 
- M-12B) 

lA-1


102273
 



Equipment, materialso and accessoriesP1rt of Semarang, furnished chall be deliveredIndonesia to theand unloadedPciflications. from the transport,They will be received, transp ,rted to 
under these 

the plant site, 
un
loaded, stored, and erected under separate spezifications. 
Unloading from
ships and storing at the site will not constitute acceptance,
 

Field services, tools, 
ins:ruction manuals, miscellaneous materials and

services, and shall partic iate in design conferencer, all as 


The Contractor shall provide drawings and engineering data, manufacturer's
 

specified
here in.
 

1A. 3 
PERFORMANCE GUARANTEES. 
 The equipment furnished under these speciiications will be tested by
i!;ility 

the Owner after installation to demonstrateto operate satisfactorily under the conditions specified and to 
its 

r'ulfill the warranties and guarantees set forth herein.
 
Specific performance guarantees are specified in the detailed specifications. Should the 
tests indicate that the equipment fails to meet guaranteed perfozj,,.:ce, the Contractor shall take immediate steps 
to correct
the deficiencies in accordance with the requirements specified under
GUARANTEE in 
the GENERAl. CONDITIONS.
 
1A.4 MISCELLANEOUS MATERIALS 
servicos not 

AND SERVICES. Miscellaneous materials andotherwise specifically called for shall be furnishedContr.,tror in accordance with the 
by the

fnlInwlng: 

All nuts, bolts, and gaskets bet., on 
components and equipment
furnished under these specifications
 

All piping integral to 
or betr, 
 en any equipment furnished under
these specifications, 
except as otherwise specified
 
All necessary connections for the Owner's piping and instr, ments
 
One year's supply of all lubricants and greases. 
 Specifications
shall be provided for all lubricants required.
 
All necessary instrument and power and control wiring and
raceways integral to any equipment furnished under these
specifications. 

internal wiring ", 

This shall include terminal and
blocks 


requiring extei 
these terminal blocks for equl~inent

connection. 

Coupling guards for all exposed shafts and couplings
 

IA-2 
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Leveling blocks, subHoleplates, soleplates, thrust blocks,

matching blocks, and Mhimn
 

Erection drawings, prints, lilormation, Instructions,
other data for use by the erection contractor 

Lnd 

The use of all special tools required for erection of theequipment that 
are not included with the maintenance tools,
including shipping costs to and from the jobsite 
IA.5 
 WORK NOT INCLUDED UNDER THESE SPECIFICATIONS. 
 The following items of
work will be-furnished bythe Owner:
 

Transporting from the Port of Semarang, unloading and storing
at 
the plant site, and field erecting all equipment
 

Foundations, foundation bolts, and sleeves
 

Field office furnishings, supplies, telephone service, and
 
equipment- for the manufacturer's field representatives
 

Motor controls and starters not otherwise specified to be
furnished under these specifications
 

Grouting materials and placing thereof
 

Permanent electric wiring to connect equipment terminal boxes
 
to 
the plant electrical system
 

Solvents and cleaning materials
 

Finish painting of all equipment except 
is specified herein
 

Operating personnel for startup and tests
 

, .. '..:!.....::.¢.. .-.....i . ...¢,,o ::1*A. 6 SCHiEDULE. i: .: . : ,...... . . ............ ! :::::!:
::..'q k-1me::pn : ....a i ..........
.i d~:K ' '"."..' ' :..: "..": "..' ' ' : ' : :::-. ..:. ..::: .. :: : .:::' :: :: : : :: . . . . . . . . .. .. . .. .. . . . .. . .. ...
. .. • ... g. $. : 
Within 30 days after the contract award, a shipping schedule for major com
ponents shall be submitted by the Contractor for joint acceptance of the
 

Owner and 
the Engineer.
 

1A.7 CONTRACTOR'S SERVICES. 
The services called for in WORK INCLUDED UNDER
THESE SPECIFICATIONS shall be in accordance with the fllowing. 

** 
Revised for Contract 
as follows:
The Contractor shall schedule production and shipment of
materials to assure shipment the equipment and
fob ocean vessel USA port of export seventeen
months after the effective date of Contract and receipt of letter of credit. 
(17)
 

* Revised per Item 34 of Addendum 1
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IA. 7.1 St1i,,i1lttal l u i_ Lc.rit l__at,; I)rawlngsfor the specified eqtii 
and otILr ei giiwerlng dhluaunt and maLeri;alssubsequent are estinttialconstruction to tile de ign andof the entire generatingessence in completing unit. Time is of theeach phase theof work so that bothcommercial operation units can be inon the scheduled dates. 

The Contractor will be required to submit drawings and engineering data
in accordance with the schedule and requirements specified under Section
IC - ENGINEERING DATA, to assure compliance with th 
 overall construction
and operating schedule.
 

1A.7.2 Manufacturer's Technical Field Services.,tde t. e services of The Contractor shall proa technical field representative to advise and assist
Olwnier 
in the erection of the desalination pail.t
";pecifications, furnished ;.nder the eto inspect the equipment after :,-iction, and to advise the
>Vner's personnel on proper operation of i-he d,2s ina-ion plant.
 
Upon request by the Own 
 r, the Contractorother technical i J.i ;covidefield reur.sentatives the services ofto advisethe erection and assist the Ownerof the equipme-it and inmaterialscations, to furnished under these specifiinspect the equipment after erection, and to advisepersonnel the Owner'son proper operation of the equipment.
 
1he ConLrator 
 shall State in his Proposalvidin; itich the costs to the Ownerservices. for pro-A per diem serviceexclusive of cost for each representative,living and travel expensesper day day shall be stated based on an 8 hours6 workweek. Thu hourly rate48 hours for overtime workper week shall in excess ofalso be stated.shall apply only during working 

The per diem rate for servicedays at the site andday of not during the sevenththe week unless actually engaged in work at 
the site. 
The per diemrate will apply while the person is in transit to Indonesia. 
The number of days of transportation time for which the per diem service
rate will be paid shall be 
as 
agreed upon by the Contractor and the Owner
based on actual travel time, but shall not 
exceed three days each way for
[*'avel 
to and from the United States.
 
Living and transportation expenses within Indonesia will be reimbursed by
the Owner in rupiahs at actual 
cost, but tiot 
to exceed the per diem expense
rate 
stated in the Proposal.
 

Transportation costs to 
cost. 

and from IndonesJa will be reimbursed at actual
Transportation fare tihail not 
exceed uconomy jet fare by the shortest practical route. 
 Tr nsportation costs s-all include passport and
visa costs, innoculatlons required, and living expenses incidental to travel.
 

lA-4 
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lA.7.3 
Design Conference. 
Within 30 days after award of contract the Contractor's design engineer shall attend a design conference at 
a time and
place in the USA mutually agreed upon to discuss matters relative to the
execution of this Contract. 
Additional design conferences shall be held as
required thereafter to expedite the work.
 

1A.7.4 Tools. 
 The Contractor shall furnish and ship with the equipment one
set 
of all special tools required for the erection, dismantling, or maintenance of the equipment as 
specified in Section iB of these specifications.
 

IA.7.5 Instruction Manuals. 
 Instruction manuals shall-be furnished in
accordance with the requirements stated in Section 1C of these specifica
tions.
 

1A.8 TRAINING PROGRAM. 
The Engineer will conduct a training program in
the United States for training Owner's supervisory operating personnel for
the Semarang Steam Power Plant. 
 If requested by the Engineer, the Contractor, and his manufacturers, shall make their manufacturing facilities available for inspection trips by the Owner's trainees and shall assist in discussing the equipment and its design, operation, and maintenance.
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Section lt -
GENERAL EQUIPMENT SPECIFICATIONS
 

iB.l GENERAL. 
 These General Equipment Specifications apply in general to
all equipment and materials. 
Certain requirements specified herein will
obviously not apply to 
the particular equipment and materials furnished
under these specifications; however, where applicable to a particular item
of equipmc-it or material, these requirements shall apply. 

These General Equipment Specifications are supplementary to
specifications; the detailed
if requirements in conflict with the requirements specified
herein are specified in the detailed specifications, the detailed specifications saall govern 
to the 
extent of such conflict.
 

IB.2 REF.!i .NCILD S'ECIFIC\1IoNS MD STANDARDS. The specifications, codes,and standards referenced in these specifications (including addenda,ments, and errata) shall govern in all amend
cases where references thereto are
made. 
 In case of conflict between the referenced specifications, codes,or 
standards and these specifications, the latter shall govern to the extent
 

of such difference.
 

The specification, code or standard applied in each case shall be the
latest revision adopted and published at 
the date of taking bids. Any
conflict between standards shall be referred to 
the Engineer who will

determine which standard shall govern.
 

IB.3 QUALITY ASSUPNCE. The Contractor shall maintain a quality program
that provides that equipment, materials, 
 and scrjicescations under these specifi.hiether manufactured or performed within the Contractor's plant orat any other source shall be controlled at all points necessaryconformance to assureto contractual requirements. The program shall provide for
the prevention and ready detection of discrepancies and for timely andpositive corrective action. 
 The Contractor shall make objective evidence
of qualit:- confor-.ance readily available to the Owner and the Engineer.Instructions and records for quality assurance shall be controlled.
 

IB.4 
 FACTR\ ASSLEMBLY. Equipment shall beassei,.blfid, except shipped completely factory
wnen the physical size, arrangement or configuration of
the equipment, or shipping and handling limitations make the shipment ofcompletely assembled equipment impracticable, in which case the equipmentshall be assembled and shipped as 
stated in the Contractor's proposal.
 

When proposals are submitted without statements describing sectional shipments, it will he understood 
be 

that no field assembly of the equipment willrequired and the Contractor shall be responsible for all cost encounteredin the 
field for assembly of sections, 
accessories or appurtenances 
not
listed in 
the Proposal as requiring field assembly. 

(PLN - 6104) 

(EQUIP )052973B-1 



18.5 PACKAGING. All equipment and materials ahall be suitably coated,wrapped, or 
,overed and boxea or crated for export shipment and to prevent
damage or deterioration during handling and storage at tie site.
 
All accessory items shall be shippe!d witsi the equipment.
containing Boxes and cratesaccessory items shall he marked so that they are identified withthe main equipment. 
 The contents of each box and crate shall be indicated
by markings on 
the exterior.
 

An itemized list of contents shall be attached to 
th! outside of each box
or crate in a weather-resistant envelope.

included inside each box or crate. 

An identical list shall be
 
placed in 

The lists shall be plainly marked and
an accessible location to facilitate receipt and inspection.
 
*'ach package or shipping unit shall be clearly marked as indicated on 
the
theet entitled "SHIPPING CONTAINER IDENTIFICATION" included at the end of
this section.
 

Packaging or shipping units shall be designed within the limitations of
the unloading facilities of the receivin~g ports arid
used for transport. the ship which will be
Ships with special heavy capacity unloading rigging
may be required for large units of equipment. 
 It shall be the Contractor's
responsibility to investigate these limitations and to provide suitable
packaging and shipping to permit unloading at Jakarta or the Port of
Semarang. 
 "On deck" shipment will 
Lot be permitted unless prior ,approval
has been obtained from the Engineer.
 

Electrical equipment, controls 
and insulations shall be protected against
moisture and water damage. 
 All external gasket surfaces and flange faces,
couplings, motor pump shafts, bearings 
and like items shall be thoroughly
cleaned, and coated with rust preventive compound as
protected with suitable wood, metal 
specified above, and
 

or other substantial type covering to
insure their full protection.
 

1B.6 PROTECTION. 
Coated surfaces slill be protected against impact,
abrasion, discoloration, and other dar.age. 
 Surfaces which are damaged shall
be repaired.
 

All ey.posed 
threaded parts shall be greased and protected with metallic
or other substantial type protectors. 
 All female threaded openings shall
be closed with forged steel plugs. 
 All piping, tubing, and conduit equipment
connections shall be sealed with metallic or other rough usage covers and
taped 
to seal the interior of the equipment piping, tubing, 
or conduit.
 
Provisions shall be made to 
ensure 
that water does not enter any equipment
during shipment or 
in storage at 
the plant site.
 
Returnable containers and special shipping devices shall be returned by
the manufacturer's field representative at 
the Contractor's expense.
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1B.7 AID EMBLEM. All shipping containers shall carry the official AIDclasped hands emblem. 
The emblem affixed to each shipping container shall
be affixed in such a manner which assures 
that the emblem will remain

legible until the shipment reaches the consignee. Size of the emblem in
every case 
shall be large enough to be clearly visible at a reasonable

distance. 
A list of emblem suppliers is available from AID.
 

The official AID clasped hands emblem shall be prominently displayed

on all snips during loading and unloading when their cargo consists entirely of AID financed goods. 
 Ship chartereis shall include instructions

relative 
to display of the emblem in the charter party agreements.
 

IB.8 WA'TiIEP pOOI7ING. All outdoor equipment and all appurtenances shall
be designed for satisfactory operation during 60 mile per hour wind and
driviing rain. 
 All exposed unpainted parts shall be fabricated of corrosion
resisting metal. All ventilating openings shall be louvered on outdoor
equipment 
to prevent entrance of rain under weather conditions described
above. All ventilating openings 
on outdoor equipment shall be equipped

with fine mesh monel filters and stainless steel bug screens.
 

113.9 SOURCE OF MATERIALS AND REPAIR PARTS. 
Equipment and accessories

furnished shall be from a reputable manufacturer currently engaged in pro
duction of such materials.
 

individual parts shall be manufactured to standard sizes and gages so thatrepair parts, furnished at 
any time, can be installed in the field.
 

111.10 DESIGN COORDINATION. 
The Contractor shall be responsible for the
selection and design of equipment and materials which will provide the best
coordinated performance of the entire system. 
Components of rotating
equipment shall be selected 
so that the natural frequency of the complete
unit is not at or critically near the operating range of the unit.
 

1B.11 CORRECTION OF NANUFACTURING ERRORS. 
Equipment and materials shall
be complete in all-respects within the limits herein outlined. 
All manufacturing errors or omissions required to be corrected in the field shall
be done by the manufacturer or his duly authorized representative at 
the
 
Contractor's expense.
 

1B.12 EQUIVALENT MATERIALS AND EQUIPMENT. Whenever a material or articleis specified or described by using the name of a proprietary product or,
the name of a particular manufacturer or vendor, the specific item mentioned
shall be understood as establishing the type, function, and quality desired.
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Other =inufacturers' products will be considered provided sufficient information Is submitted to allow the Engineer to determine that the products
proposed are equivalent to 
those named.
 
1B.13 TOOLS. 
 fhe Contractor shall furnish and ship with the equipment
one set of 
all special tools required for the erection, dismantling, or
maintenance of 
the equipment. 
The tools shall be shipped in separate
heavily constructed wooden boxes provided with hinged covers and padlock
 
hasps.
 

Maintenance tools shall be boxed separately and the boxes shall be marked
 
as 
indicated on the sheet entitled "SHIPPING CONTAINER IDENTIFICATION".
 
Whenever possible, boxes containing tools shall be packed into larger con
tainers with the equipment.
 
A weatherproofed itemized list of the contents shall also be indicated on
 
the outsice of each box.
 
The maintenance tools shall include all special handling rigs, bars, slings,

and cable. 
All tools shall be in new and unused condition.
 
1B.14 COMPRESSED AIR. 
Filtered, dried, oil-free 
compressed
supplied air will be
for operation of pneumatic instruments and control valves. 
Normal
house service air will be supplied for operation of other pneumatic devices.
The compressed air will be supplied at receiver pressure varying from 70
 
to 100 psi.
 

Pressure regulators shall be provided for pnezuhatic devices which operate
at pressure levels other than receiver pressure. Pressure regulators shall
be Fisher Controls Co. Model 67 
FR with pressure gage, or acceptable equal.
 
1B.15 CONTROL POWER. 
Electrical power for control and instrumentation
will be a nominal 240 volt, single phase, 50 hertz, alternating current,
or 
a nominal 250 volt direct current. The Contractor shall provide any
devices required for proper operation and protection of the equipment during
electrical power supply fluctuations described in the 
following paragraphs.

All dc 
electrical control and instrumentation devices shall be designed for
continuous operation on an ungrounded station battery which will float on
trickle charge at 
258 volts. 

operation when the equipment is 

The Contractor shall guarantee satisfactory

continuously energized at any voltage from
200 to 
280 volts dc, with ambient temperatures as specified. Electrical
devices served from this supply shall not impose any ground connections on it.
 

All alternating current control and instrumentation devices shall, unless
otherwise specified, be designed for operation on a nominal 240 volt, 50 hertz,
single phase, alternating current system. 
The Contractor shall guarantee
satisfactory operation when the equipment is continuously energized at any
voltage from 190 
to 250 volts alternating current. 
 Equipment required for
operation at 
ocher norninal voltages shall be guaranteed to operate satisfactorily over proportional voltage variations. 
The dropout voltage shall be
less than 140 volts for relays and 175 volts for contactors and starters.
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All alternating current and direct current devices shall be guaranteed to
operate satisfactorily under voltage conditions specified in the above

paragraphs and at 
a range of ambient temperaturesA.r/)T X AP%P -A/ .to 50C. 
1B.16 AUXILIARY POWER. 
Auxiliary equipment, such as motors, transformers,
and rectifiers, requiring electrical power shall be designed to operate
from one of the nominal electrical power sources as 
follows:
 

Volts 
 Phase 
 Hertz
 

4160 
 3 
 50 
416 
 3 
 50

240 
 1 
 50

250 
 DC 


Preferred ac 
motor ratings shall be in accordance with the following

schedule:
 

Horsepower 
 Volts 
 Phase
 

Below 3/4 
 220 
 1
 
3/4 to 250 
 380 
 3

250 and above 
 4000 
 3
 

Emergency motors shall be designed to operate on nominal 250 volts dc with
voltage variations as described for dc control power.
 

Variations from preferred motor design voltages must be acceptable 
to the
 
Engineer.
 

IB.17 WELDING. If 
the manufacturer has special requirements relating to
the welding procedures for welds at 
the terminals of the equipment to be
performed under separate specifications, the requirements shall be submitted 
to the Engineer in advance of all erection work.
 

1B.18 SHOP COATING. All metallic surfaces subject to 
corrosion shall be
protected by suitable coatings applied in the shop. Surfaces wnlch willbe inaccessible after assembly shall be protected for the life of
equipment. the
The surfaces shall be cleaned and prepared in the shop. 
 All
mill scale, oxides, and other coatings shall be removed. Sand or grit
blasting of internal areas which will be exposed to steam or treated feedwater will not be allowed. 
 Exposed surfaces shall be finished smooth,
thoroughly cleaned, and filled as necessary to provide a smooth uniformbase for painting. Surfaces to be finish painted after installation, orrequiring paint for corrosion protection until installation, shall be
shop painted with one or more coats of primer as hereinafter specified. 

1B.18.1 Painting. Transformers, switchgear, and other electrical equipment shall be shop finished with one or more coats of primer and two coatsof high grade oil resistant enamel. 
 The finish colors shall be manufac
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turer's standards, to be selected specifically by the Owner at,# later date.
The interior of all panels and switchgear shall be finished with gloss white
enamel.. A sufficient quantity of paint in each color shall be furnished to
provide one complete coat for touchup.
 

'hop primer for steel and iron surfaces shall be Koppers "622 Rust Penetrating Primer", 'Mobil"13-R-50 Chromox QD Primer", or Tnemec "77 
Chem-
Prirne" unless otherwise specified.
 

IB.18.2 Preservative Coatings. 
Ferrous surfaces which should not bepainted shall be coated with rust preventive compound, Houghton "Rust Veto334" or Rust-Oleum "R-9". 

IB.18.3 Galvanizing. 
When so specified in the detailed specifications,
structural steel members and bolts shall be galvanized. After all cutting,
punching, reaming, drilling, and capping have been completed, structural
steel members shall be "pickled" in accordance with tiu:
practice, to remove all scale, rust, &re 
latest accepted
 

e4 and other impurities and then
hot-dip galvanized in accordance with ASTM A123., 

When specified to be galvanized in the detailedisypif~kcations, erection
and structural bolts shall be galvanized)'in'accordance with ASTH A394 for
galvanized steel transmission tower bolts.
 

iB.19 ALIGNIIENT AND BALANCE. All rotating parts shall be trueically balanced. Excessive and dynam
noise or vibration will be sufficient causefor rejection of 
the equipment. 
All rotating equipruent shall be balanced
 

at the factory.
 

IB.20 LUBRICATION. 
 Equipment shall be lubricated by systems designed for
continuous operation. Lubrication systems shall not waste lubricants and
shall not require attention during startup and shutdown, or more frequently
than once weekly. 
 If pressure greasing of the equipment is required', the
Contractor shall furnish grease guns for the Owner's use in maintenance.
 

Oi2 
lubricant level indicators shall be furnished and marked to indicate
proper levels under both standstill and operating conditions.
 

1B.21 DRIVL UNITS. Speed changing equipment furnished as a part of the
equipment specified shall conform to the requirements herein.
 

The nominal horsepower rating of each drive unit shall be at least equal
to the theoretical brake horsepower required to drive the equipment under
full load, including all losses in speed reducers and power transmission.
 

The nominal input horsepower rating of each gear or speed reducer shall
be at least equal to the nominal output horsepower of the drive motor or
to 
the maximum power requirement for the driven equipment under the design
conditions specified, whichever is greater.
 

Drive units shall be designed for continous service and shall include
provisions which will prevent oil leakage around shafts.
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2S.e M.":. (_'.uL~'&'IN_." Shaft couplings shall be ueL-d between all drives 
.und drivcl 4 ik,2;rntt. Couplings shall hL attached to driver and drivtii 
sIiiits b)' j), ozi:, tit ; and eys. 

Shaft ctilpl iigs .hail i' szed to trast n it th lmax i l br-it horlij' Wt' "
 
requirements of the driven equipment with a service factor of not less
 
than 2. 

Couplings shall be of the all metal lubricated gear flexible type, Koppers
"Fast" or acceptable equal. 

On applications where the motor is furnished under separate specifications,
the motor half coupling shall be machined to the motor shaft dimensions on 
the motor drawing reviewed by the Engineer, and shipped to the motor sup
plier for shop mounting. The responsibility for proper fit of the coupling
halve,; shail rest with the Contractor. 

11B.23 SAFLTY (UARDS. Guards shall be provided for protection of personnel
from all exposed moving and/or rotating machine elements. 

Each guard shall be fabricated from AST,1 A36 steel plate having a minimum 
thicknLess of 
3/16 inch and designed for easy installation and removal.
 
Necessary supports and accessories shall be furnished with each guard.
 

Guards for outdoor installation shall be galvanized.
 

13.23.1 licrizontal Shaft Equipment. 
Safety guards for horizontal shafts,

shaft couplings, belt sheaves, etc. shall be of the inverted "U" design 
with sides extending to the equipment base or base plate.
 

it. 23.2 Vertical Shaft Equipment. Safety guards for vertical shafts,
shaift couplings, etc. shall be of 360 degree construction with bolted
 
verticaL joints. 
 Hinged sections shall be provided for inspection of
 
couplings and glands. 

M1. 24 I'QWli''l.I;F BASES. A cast iron.or welded steel base plate shall beproviddl -f0r al rotatiug'cquipment "whicni is to be installed on a concrete 
base. Each base plate shall support the unit and its drive assembly, shall 
be of a neat design with pads for anchoring the units, shall have a raised 
lip all around, and shall have a threaded drain connection. 

lB.25 INSTRUMENTATION. Accessory instrumentation components furnished 
wit], the equipment shall be in accordance with the requirements stated
herein unless otherwise specified in the detail specifications. The devices
 
specified shall be of the manufacture and model number herein specified, or
 
an acceptable equal.
 

'Thiese devices shall be constructed in accordance with the latest applicable 
requirements of ANSI, ISA, and NEMA.
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Permanently affixed, stainless .steel tags stamped with the Engineer's tag
au.r.ber and a description of its use shall be turni shed on all pressure

switcl. , leveL switches, 
 Lemperatare swi.tches, temperatiire elements, and 
solenoid valves.
 

dy-d1d44 jt'liylu diddat[l, /if]l/p4dddI/dd MWU ,dL{dI i i i4 i ll i(AU 
dd / Jddaaride djdid l ,Vddf. dL ,izd1wda4Uadgill wi dd a dw idd 

Irl ddgYtd 8' ddda'Ww'aldd. 

1B.25.1 Limit Switches. 
 Limit switches, except those integrally mounted
 
on motor operated valves, shall be selected from the following alternates:
 

(a) 	National Acme Compuay "Snaplock" Series SL. Switches 
shall have not less than two dpu't switch elements. 

(b) 	Honeywell 'Nicroswitch" DTF2-2RN, or variation thereof,
 
with two dpdt switch elements
 

Limit switches shall be constructed to withstand the temperatures encoun
tered in the actual service. Explosionproof construction shall be furnished where required by applicable code or the detailed specifications.
 

l.25.2 Pressure Switches. Pressure switches shall be selected as 
follows:
 

(a) 	Static switches shall be Static "0" Ring.
 

(b) 	Differential pressure switches for low range application 
shall be manufactured by FW Dwyer. 

(c) 	Differential pressure applications requiring both indication
 
and 	 pressure switchi contacts :;diall be implemented with equip
merit 	 manufactured by Barton Instrument Corporation regardless 
of the range. 

Pressure switches shall be furnished in explosionproof construction where
 
required by applicable code 
or t.hu detailed specifications. Eachi pressure

switch shall be specifically selected for the service 
in which it is used.
The acceptability of each switcn with 	 respect to range, overpressure capa
bility, capability, repeatability, and deadband shall be demonstrated to
 
the Engineer.
 

iB.25. 3 Tmperature Switches. 'emperature switches shall each 	 consist
of a 	 tiermocouple as described under "Temperature Detectors" and an electronic in,;trmenit. J-lectronic iis truments shall be Rochester Instrument 
Systems, Inc., Series ET-205, complete withi dual, doubie-pole, double
throw relays wired to terminals. Each of the two electronic instrument
 

*Refer to Item 36 of Addendum 1
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relalys In a temperature Switch shall opexate
brated bet point. from an independent, cali-
Electronic instruments shall be suitable for use withISA Type K thermocouples. 

IB.25.4 Level Switches. 
 Level switches shall be ,-iTnotroland body construction appropriate having floatto the service conditionsto which they are of the s-stemsconnected. 
Switch elements shall b:'bottle type magnetically coup'led to 
nf the mercury

the float. 
 Two switch elements shall
be available at each level point monitored. 
Switches shall be reversible
for NC or NO operation or shall be double throw construction.
ment Switch eleleads shall be of high temperature construction and terminated on
terminal blocks within the switch housing. 
 Switch housings shall be
splashproof construction, unless otherwise specified.
 

11.25.5 Solenoid Valves. 
 Solenoid valv4 shall be manufactured by Automatic Swi-ii Company. 
Valves shall be selected to incorporate body construction, trim materials, and internal arrangements suitable to 
the applicatlon and shall be acceptable to the Engineer. 
Solenoid enclosures
shall be NEMA 4 unless otherwise specified. Solenoid coils shall be
Class H high temperature construction and shall be suitable for continuous
 
duty.
 

1B.25.6 Pressure Gages. 
 Gages for control air supply and signal pressures integral to 
the instrument shall be in accordance with the control
manufacturer's standards. 

"Duragauge". 

All other gages shall be 4-1/2 inch Ashcroft
Dials shall be engraved with service legends, 
or separate
nameplates of engraved laminated phenolic shall be attiched to
faces to identify the service. the gage

Legends shall be as 
directed by the Engineer. 
 All gages, 


steel movements 
except on control air service, shall have stainless
and nylon bearings.


Type 1.377. 
Gages for panel mounting shall be
Gages for separate mountings shall be Type 1379 with 1/2 inch
NPT bottom connectlons. 
 Pulsation dampeners shall be furnished with all
gages except control afr gages.
 

1B.25.7 Thermome~ters. 
 Thermometers for local mounting shall be Ashcroft
5 inch dia-l-AiT 6060 "Every Angle" bimetallic thermomecers. 
 Thermometers
for panel mounting shall he Ashcroft 4-1/2 inch dial 6135 mercury actuated
with Type 1377 
case and stainless steel armored capillary tubing of length
required for 
the installation. 

legends, The dials shall be engraved with service
or separate nameplates of engraved laminated phenolic shall be
furnished attached to 
the dial faces 
to identify the service.
shall be Legends
as 
directed by the Engineer. Thermowells shall be furnished for
all thermometers and shall be extra heavy solid bored Type 316 stainless
steel construction. 
 They shall be threaded and designed to allow seal

welding.
 

111.25.8 Tomperature Detectors. 
All detectors shall be of the dual element
type. 
 Detectors shall be ISA Type K (chromel-alumel) thermocouples with
Type KX extension wire. Temperature detectors shall be of the stainless
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it,...] :,, . thu, coulid,.ct".d nrzgns.-aiui, oxide insulatLd type, and shall bear r.,, :,d d IAfll..s. uther u pecifid. ThermcoUiuS1-:11 COr ly to and extension wirete special limits of error contained ";r .:CSl C96.1-1964. 
Thermocouple assemblies shall be complete vLthnectior cast iron weatherproof conheacis and nipples. Extension
compression fittings 

nipples, insuzating bushings, anosiall be I irnished if requiredcieads for the application.shall be designed for positive connection and for a terminalperature differential temof not more than 0.1 F. The thermocouplespring shallloaded for positive contact be
with the wall. The lead wire forrelated detectors allshall be brought to common Junction boxes.
 

Fluid system tempurLure detectors

bored Type 

shall be equipped with extra heavy316 stainless solidsteel thermowells and extension nipples.thermocouple, extension nipple, The

and head shall be arranged
moval and replacement of to permit rethe thermocouple with the equipment in operation. 

1B.26 ELECTRICAL ACCESSORY DEVICES. Electrical accessory devices shallbe furnished in accordance with the requirements stated herein unless otherwise specified in the detailed specification sections. 

IB.26.1 Electrical Instruments. 
be of the switchboard type with one 

All electrical indicating instruments shall
 per cent accuracy classification, shall
be designed for semiflush mounting and, unless otherwise specified, shall be
approximately,4 inches 
square. All instrument scales shall consist of
black markings on a white background. Any instrument which is checked in
tne field and found 
to be inaccurate in excess
returned to of 2 per cent shall bethe Contractor for calibration or replacement without cost
to the Owner. All ac instruments 
5 ampere 

shall be designed for operation throughcurrent transformers secondaries and 120 volt potential transfor.i-er secondaries. Instruments shall be General Electric Type AB-40,Westinghouse Type 241, or acceptable equal.
 

1B.26.2 Controi 
 elys. GeneraJ service auxiliary relays shallTypL' JI0A7TY1, JIT \, be I-T-EJl3P, or acceptable equal.requirements exceed Where current carryingthe capacity of tne JI0A, auxiliaryGeneral Electric relays shall beTypes iiFA or hGA, Westinghouse Type MG-6 or acceptable
equal.
 

Timing relays where the delay period may exceed 3 minutes shall be AgastatSpries 7000 or acceptable equal.
 

I.26.3 
Control Switcihes. 
 Control switches shall be 600 volt, 20 ampere,
multistage, .rotary type with 
a minimum of 
ten contacts. Switches shall
have black, fixed, modern, pistol grip type handles and engraved black
plastic escutcheon plates. Switches shall be Westinghouse Type W, General
Electric Type SiS-I, or acceptable equal. 

li3.26.4 Push-buttons and Slector Switches. Push-buttons and selectorbwitches shall. be Square D, Class 9001,
:Microswitch Type PT, or 

Type T or TS oiltight, Honeywell
aCLcp tabie equal. 
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1.26.5 Indicating Lights. Indicating lights shall beMicro Switch Type PTW with 387 limps, 
loneywell

transparent glass lenses,priately and approsized resistors. 
Alternate equal indicating ligits must be
acceptablv to the Engineer. 
IB.20.6 Alarm CotL-icts. Aidrm CuiLatcts for remote annulncintionsuitable for optwration shall beat 250 volLs de. 
1B.2b.7 
 olded Case Circuit Breakers. Molded case
in equipnipnt covered circuit breakers usedunder these specifications shall have 5000 amperesinterrupting capacity at 250 volts dc and 10,000 amperes symmetrical interrupting capacity at 240 volts.ac.
 
1B.26.8 Terminal Blocks. 
Terminal blocks shall be provided with white
marking strips and, where permitted by the safety codes and standards,
shall be without covers. 
Extra terminals in a quantity of not less than
25 per cent of the intraconnected terminals shall be provided on each
terminal block for circuit modifications and for termination of all conductors in
a multiconductor cable.
 
Fuses shall not be mounted on terminal blocks. 
Neither step type terminal
blocks nor angle mounting of terminal blocks will be acceptable.
 
All terminal blocks, except internal terminal blocks in factory prewired
electronic systems cabinets, shall be rated 600 volts and shall have strap
screw terminals.. Standard terminal blocks for 10 AWG and smaller conductors shall be General Electric Company Type EB-5 or acceptable equal.
Terminal blocks shall be appropriately sized for larger incoming conductors.
Shorting type terminal blocks shall be six point General Electric Company
Type EB-5 or acceptable equal.
 
1B.26.9 
Fuse Blocks. 
Where fuse blocks rated 30 amperes, 250 volts are
required by the specifications or 
the manufacturer's design, they shall
be modular type with bakelite frame and reinforced retaining clips.
shall be Class 1I, Hodel BlocksNo. 15530-R screw terminal fuse blocks and manufactured by Underwriters' Safety Device Co., 4332 North Kedzie Avenue, Chicago,
Illinois 
 60618. 
 Blocks for other current and voltage ratings shall be
similar in construction and by the same manufacturer.
 

Article 1B.27 for Electrical equipment:
 

lb.27 NAEPLATES. 

in both English and 

The nameplates for the power transformers shall be letteredIndonesian. Nameplates for other equipment shall be inEnglish.
 

Nameplates shall be provided for switches and other devices and shall be
lettered in English with legends and nameplates acceptable to the Engineer.
 

(I'LN - 6104) 
(0QU 17MEN 
091373 I 

1B-l11
 



'anel mo,,ited instruments shall have nameplates made of laminated black pheno
lic engraving stock with white core. The lettering shall be not less than

1/4 inch square, bold engraved through the black outside layers so 
that the
 
letters appear white.
 

iiamLvjlates lor locally mounted instruments shall be attached to 
the faces of
 
the instruments in a manner acceptable to the Engineer.
 

1B.28 iACTORY PREWIRED ELECTRONIC SYSTEMS CABINETS. 
 Internal wiring in
factory prewired electronic systems cabinets may be installed according

to the Contractor's standard 
as to wire size insulation and method of ter
mination on internal equipment. Identification of conductors may be done

by insulation color coding identified on drawings or by printed wiring
lists. 
 Terminal blocks for connection of external circuits into factory

prewired electronic systems cabinets shall meet all the requirements

specified above under Terminal Blocks.
 

1B.29 'C MOTOR STARTERS. 
The Motor Control Center Specification and Data

Sheet, following this section, shows the wiring of the ac motor starters

which will be furnished by the Owner. The Contractor shall assure that

the control wiring, including terminal designations, is compatible with
 
the starter wiring as shown.
 

IB.30 l~ICEWAY. 
 Unless specified otherwise, all raceway interconnections

between devices, paneLs, boxes, and fittihgs shall conform to ANSI C80.1
 
and UL 6. All conduit connections shall be of the threaded type. 
 Unless

specified otherwise, all conduit shall be hot-dip galvanized rigid steel.
All conduit entering outdoor enclosures shall enter through '"Meyers

Scru-Tite" hubs threadedor openings. 

Double locknuts and bushings shall be provided at the termination of all
 
conduit not terminated in hubs. Locknuts shall be designed to 
securely

bond the conduit to the box or 
cabinet when tightened.
 

Insulating bushings with insulating inserts in metal housings shall be

provided on conduit 1-1/4 inches and larger. 
 Insulating bushings shall
 
be grounding type. 
 Standard bushings shall be galvanized.
 

Conduit fittings used on outdoor equipment shall be of heavy cast construc
tion an 
 suall be sealed and gasketed.
 

All conduit shall be installed in exposed runs parallel 
or perpendicular

to dominant surfaces with turns ofright angle made symmetrical bends or
fittings. 
,\run of conduic shall not contain more than the equivalent of
four quarter bends, including those inmediately at outlets and fittings.

Bends in conduit slall be made without reducing the internal diameter of
 
the conduit.
 

Conuuit ,h,ll be supported at iiitervais not to exceed 5 feet by means of 
conduit clamps and clamp-backs. 
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Moisture pocket, sihall b telimiuated irom conuit inhLalled On outdoor 
natural opuning itl tile conduitequipment. If water cannot drain to Lhe 


sySteL, a hole slill be drilled ill tle bottom Of a pull box or a "C-type"
 

conduit Iitting provided in the low point of tile cOu.ttit run.
 

Conduit shall be securely fastened to all boxes and cabinets. Threads on
 

niet~Lllic conduit :;]ivll project through the wall of the box to allow the
 

bushing to butt against the end of the conduit. 'Jhe locknuts both inside 

and outside shall then be tightened sufficiently to bond the conduit se

curcly LO the box. 

'ihu raceway sy!,tem provided for ali interconnecting wiring shall be accept
able to the Engineer. 

1B.3i W1ING. In general, all devices furnished under these specifica

tions ano requiring electrical counnections shall be designed for wiring
 

into junction boxes or cubicles with terminal blocks. Terminal blocks
 

shall be provided for conductors requiring connection to circuits external
 

to the specified equipment, for internal circuits crossing shipping splits,
 

and where equipment parts replacement and maintenance will be facilitated.
 

All spare contacts on relays, control switches, limit switches or similar 

devices shail be wired to accessibLe terminal blocks for the Owner's future
 

connections. All wiring leaving an enclosure slhall leave from terminal
 

blocks ana not from other devices in the enclosure. 

Auxi.liaiy equipmetnt stuJch as terminal blocks, auxiliary relays or contactors 
shall be readily accessible. Auxiliary equipment shall be arranged in com

partments, cubicles, or junction boxes that a serviceman will have direct 

access to the equipment without removal of barriers, cover plates, or wiring. 

(;rouped terminal blocks, for alI external connections shall be provided. 

ierminal blocV . sh1t I b. grouped Lii instrument and control compartments 

lor easy acceS;ib.ity Lunrestricted by interference fornm structural iemers 
ar d instruments. ;tifficient space slall be provided on each side of each 
terminal block to allow an orderly arrangement of all leads to be terminated
 

on the block. 

A sihorting type terminal block shall be installed at an accessible location 

'or each current transformer. The shorting terminal block shall be the 
one nearest the current transformer. 

Terminal blociks Thill not he mounted in compartments containing cables or 
buses operating at voltages above 600 volts. 

AI] wJring all b.coiservativelybt selected for the electrical and environ

mental C(O: i.ions of the installations. Unless otherwise specified or re

(qui.red othcrwi.1;c to perform satisfactorily in a particular service, all 
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electrit'al conductor shall be clasu B, strandedOil 'ctlstant and proper 	 copper, 14 AW(; or larger.
Lhrughiut. 	 tetmperature application wiringMI cable 	 shali beis not acceptable. 	 utsed 
stahl 	 Control panel and cabinetbe stranded copper conductor with NEC Type 

wiring
ethylene insulation rated at 

SIS, cross-linked poly
temperature of 	

600 volts, designed for a maximLu.i 
 conductor
90 C, and shall meet the vertical fiidme
IPCEA S-19-81, Paragraph 6.19.6. 	 test requirements 
per
Conductor insulation for other general
service wiring shall be flame retardant polyethylene according to

S-19-81, Part 3.18. 
 IPCEA
NEC Type SF-2 silicone rubber insulated cable with
braided glass jacket shall be used where ambient conditions cause conductor operating 
temperatures 
to exceed 
90 C.
 
Preinsulated ring-type terminals with crimp guides or preinsulated slotted
spring spade terminals shall be provided on all control conductor terminals,

except, noninsulated termina's shall be provided on devices equiped with
 
individual fitted covers. 
Typical devices upon which control conductors
shall be terminated with noninsulated terminals are General Electric Type SB-h
 
and Westinghouse Type W control switches and General Electric HEA and
Westinghouse Type WL lockout relays.
 
Each terminal block, conductor, relay, breaker, fuse block, other auxiliary

device, and 
terminal shall be permanently labeled to
fication indicated on 	 coincide with identithe drawings. 
All terminals provided for
external circuits shall be termination of

acceptable to 

identified by inscribing circuit designations
the Engineer on 
the terminal ,block marking strips with black

paint. 
All other wiring terminations shall be identified either by legible

markings on 
the device terminals or by printing on wire sleeves. 
 Terminal

and conductor identification shall be by a permanent method unaffected by

heat, solvents, or 
steam, and
,printing on plastic sleeves. 	

not easily dislodged, preferably by means of
Identification of conductors shall be by the
 
method described hereafter or acceptable equal.
shall be with slip-on 	 Conductor identificationsleeves not lessshall be 	 than 1/2 inchas manufactured 	 long. The sleeves
York. 
 by the Dura -MarkCompany, Port Washington, New


Conductor identification shall be printed on
and Betts Company Catalog No. 
the sleeve with a Thomas
WTI63M-l marking pen, Panduit Corp. Part No.


PX marking pen, or acceptable equal. 
After inscription of the conductor
identification, the marking sleeve shall be coated with clear acrylic spray
 
coating, Krylon No. 
1303 as manufactured by Borden, Inc.,
equal. Adhesive labels or acceptable


are not acceptable.
 

The arrangement of connections 
on terminal blocks shall be acceptable to
the Engineer.
 

All connections requiring disconnect plug type devices shall be provided

with factory terminated conductors 
on both sides of each plug.
multiconductor cable shall be provided to 


Sufficient
 
boxes containing terminal blocks for 

connect the plugs into junction

conductors on 	

the Owner's external connections. All
the disconnect portion of plugs shall be in a common jacket.
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All temaporary wiring installed in the factory for equipmnca testing ahdllo,,renkved prior to shipment of tie equipment. 
h.32 cA iLLE TERIWATION PROVISIONS.

tLtipment Electrical COLOIUCtors supplying thep~ovided under these specifications wifl. be
ill covered sized for installationelectrical cable tray to a 4 inch loading depth and with 40 per
c'ent random fill. 
 Sizing will be in accordance with the requirements of the
following standards;
 

LiCr \ 
- NEa1A 
Standard of Ampacities of Cables
 
in Trays, 1972
 

.-IEL2 -
IPCEA Power Cable Ampacities Handbook,
lF62 
(IPCEA P-46-426 & IEEE Publication No. 
S-135)
 

IUCLA Short Circuit Characteristics of Insulated Cable,

Publication P-32-382, 1969
 

Capacity of conduit enhrinces, terminal enclosures, and conductor terminals
s;hall 
be as required to accolmodate either copper or aluminum conductors whichare sized as 
described in the previous paragraph.
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, - , ,. "".o iiLy ,hai &a ,ltgiu t fur AID, .. ,nwe in :f such com
odity c,, i4.s miy ,omp)na:s wu ttin w,:ru ir.whiche,, n tO -,a producing

counltry am su',, components were acquired by 
the prdtu.dr in the form
 
En wLicL they were imported; and the total 
 ost :.i.components (de-.

Liverd it :hi point of production) amounts to 
mor, than 50 per cent of
the c4wes: prk,, (exciuding the cost of ocear. transportation and marine 
insu :an-c, "itt.'.icn the supplier maiies the cotm:odiLy available for export
:,WJe, whether or ant financed by AID. Tndonenian source goods and ser
,,. Nar, i', for AID financing 'ith ch. :.,' .I oTr of insurance:n I,lc 


i;d ,eraL .;ncon,..isions as set forth i, tLhe A.,
 

No ?ro.icea nocooi iry shall he eligible for Ai K ::;,in: if such commod
Lr,:y . ,,:; transported to [ndl ,tesiaby: a rran-,-rt Kon medium owned, 
",:at,,,.tr under tLe control of any QoWmnuYi.:n . ,tntry; a vessel
 
..c. ALI, hy written notice to the Owner, ham ,c*, nated as
Lr ineligible;


or under ,rv 
ocean or air charter which has 
notE ucived prior approval
 
bv Ai').
 

Gc. j h,'hr:S AND RECORDS. The Contractor shall maintain adequate books
 
and records covering all transactions under or in connections with this

Contract. 
 The hooks and records shall be vaintained for a period of not
 
leSS thld; .) ,,tyrs a t er tie dUate of 
finaL payment under this Contract.
 
Ihe aooc. and records whail I_ availabi a ;i,- iop,:,.i audit by
and the

Olwner And/or %10 to insure compliance witI: th v V: irernent-s of this
ContrnCLt. if tLe Contract 
is for a fixed prtce, in a"iit as to cost will
 
nut be performed except 
 reimbursaible 

be SU,)j.t to allt for compliance wiLt sourc in, 


for cost itess; however, they will
 
origin, transportation, 

and co:;parahij requirements. 

-t_Ai. 0o:\.'YC'C VI' NXAid AP&M'V:\S A ,;'.,KuiK0 s . The parties

;eretj understand that AiD his reserved er'tain approval 
 rights including
out not limited to, the right to approV Lh LeriMn K: rhis Contract, the
 
,-. 'e .r , ,nl ,a' or ali - a,, A , ., * 
 .. , ... : is5, subcontracts, 

bid 'UM, .,,dIra ,L- u, OY" ,-,,,."A..,: : - . ,," ' :, this Contract and
the projec.r of WctCh it is part:. The pir,' - ir-r-rther understand
 
and agree that All), in resecving any or ai. or V., 7oregoing approval

rigihts, has acted solely as a iVattIr to .,ansuu Lho proper use of Unitedrt 
St atas Government funds, and tVALAany duci. o .v .f, ri exercise or

refirain fro exercising theNe a;prvY rit - A he made as a lender 
in tLe oun-se of financing the proju:r . ,t beatnu snit construed as making
AID a party to the contract. The parties her!, ::.erstand and agree that
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Section IC - ENGINEERING DATA
 

1C.l 
 GENERAL. 
This section covers engineering data, instruction manuals,
 
and manufacturer's drawings which the Contractor shall submit to the Engi
neer for design information 
or review.
compliance with the specified schedule for drawing and data submittal is
 

As stipulated in Section IA,
essential to the scheduled progress and completion of Units 1 and 2 and
is 
of the essence of this Contract.
 
IC.2 
 CORRESPONDENCE. 
Correspondence forwarding drawings, instruction

manuals, and other engineering data shall be addressed as 
follows:
 

Black & Veatch International
 
P.O. Bux 8405
 
Kansas City, Missouri 
64114
 

Attention: 
 Mr. L. J. Svoboda
 
lC.3 
MOTOR INFORMATION. 

the end of this section. 

A sample Motor Information Sheet 
is bound at
The successful bidder shall submit copies of
 
this sheet, with all data filled in as
for which indicated, for each motor rating


a Motor Specification and Data Sheet has been included in these
 
specifications. 

.pecified in this Section 1C. 


These sheets shall be completed and copies submitted as
The number of copies required shall be the
same as for other manufacturer's drawings.

IC.4 
 DRAWINGS 
 Drawings shall 
be submitted for the Engineer's review in
 
accordance with the following procedures and schedules.
 
IC.4.1 
 Procedures. 
 Drawings shall be
kind, size, arrangement in sufficient detail to 
Indicate the
weights of each component, breakdown for shipment,
 
and operation of component materials and devices; the external connections,
and correlation with other materials and equipment; and the information
 

anchorages and supports required; the dimensions needed for installation
 
specifically requested in this section under "Schedules".
Six copies of each drawing, preliminary
to the Engineer. or certified, shall be submitted
Each drawing submitted, shall be clearly marked with the
 
name of the project, the specification number, the Engineer's assigned
 
number, the Contractor's 

paragraphs 
 name, and references to applicable specification
When catalog pages are submitted, the applicable items shall
be indicated.
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"Prelimltiary" drawings shall be reasonably complete and suitable for the
 
Eugineer's Ise In establishing basic plant arrangement and design requirements. 
 Preliminary drawings will not be reviewed by the Engineer; however,
 
the Engineer will refer to the Contractor conflicts 	or discrepancies which
he may discover in his reference to the drawings.

"Certified" drawings will be reviewed by the Engineer and returned to the
 
Contractor marked RETURNED FOR CORRECTION, EXCEPTIONS NOTED, NO EXCEPTIONS
NOED, or RECEIVED FOR DISTRIBUTION.
 

DISTRIBUTION, additional copies shall be submitted to the Engineer for
 
distribution. 
The number of additional copies will be determined by the
 

When the drawings are returned marked NO EXCEPTIONS 	NOTED or RECEIVED FOR
 

Engineer, but will not exceed six.
 
When the drawings 
are 

be made 

returned marked EXCEPTIONS NOTED the changes shall

as noted thereon and corrected copies shall be submitted to 


Engineer for final review and distribution. the
The number of corrected copies
 
will be determined by the Engineer, but will not 
exceed twelve.
 

corrections shall be made As noted thereon and 


When the drawings and data are returned marked RETURNED FOR CORRECTION the
 as instructed by the Engi
neer and six corrected copies shall be resubmitted for review.
 
The Engineer's review of drawings and data will cover only general conform
ity 
to the specifications and the external connections and dimensions which
 
affect the plant arrangement. 
The Engineer's review of drawings returned
 
marked NO EXCEPTIONS NOTED, or EXCEPTIONS NOTED does not indicate a thorough
 
review of all dimensions, quantities, and details of the material, equip
ment, device, or 

responsibility for 


item indicated and does not relieve the Contractor from any
 errors or deviations from the specification requirements'

No work shall be performed in connection with the fabrication
of equipment and materials until the drawings and data therefor have been
 

or manufacture

reviewed by the Engineer. 
Work may proceed 
on 
equipment and materials when
or 
RECEIVED FOR DISTRIBUTION and when drawings have been maked EXCEPTIONS
 
NOTED provided the work is 
performed in accordance with the Engineer's
notations.
 

the drawings and data therefor have been returned marked NO EXCEPTIONS NOTED
 

All drawings, after final processing by the Engineer, shall become a part
 
of the specification documents and the work indicated or described thereby
 
shall be performed in conformity therewith unless otherwise required by
the Owner or 
the Engineer.
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When 	changes in the wiring and equipment are made in the field to correct
shop 	construction errors or to adapt the requirements to the Owner's requirements, the Contractor shall prepare and submit 12 c pies of record
drawings 
to the Engineer to indicate the equipment as f ..ally installed.
 

Upon receipt from the Engineer of drawings marked NO EXCEPTIONS NOTED or
RECEIVED FOR DISTRIBUTION, the Contractor shall transmit 
one 	full size
reproducible print of each drawing to 
the 	Engineer. The reproducible shall
be right reading, on 
0.003 inch thick Du Pont wash-off mylar and shall not
exceed 34 inches by 44 inches in size. 
Diazo sepias, black line mylar, or
auto-positive reproducibles will not be acceptable.
 

Three microfilm aperture cards of each final drawing shall be submitted.
Microfilming and aperture card mounting shall be in accordance with the
applicable requirements of Military Specifications MIL-M-9868, and
 
MIL-M-38761.
 

IC.4.2 Schedules. 
Drawings shall be submitted in accordance with the
following schedules. 
 The number of days specified shall be from and after

the date of contract award.
 

a. 	For preliminary issue within 30 days and certified issue within
 
75 days:
 

Detailed outline drawings of all heat exchangers to include
full information required for design of support pads, 
recommended reaction forces 
on piping including directions, nozzles,

and miscellaneous connections,
 

b. 	For preliminary issue within 45 days and certified issue within
 
90 days:
 

Detailed drawings of the heat exchangers internals
 

Wiring diagrams
 

Completed Motor Information Sheets
 

c. For preliminary issue within 60 days and certified issue within
 
105 days:
 

Miscellaneous trim drawings
 

d. 	For preliminary issue within 90 days and certified issue within
 
135 days:
 

Erection drawings
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1C.4.3 Wiring Diagrams. 
 Connection and interconnection wiring diagrams
furnished by the Contractor shall meet the requirements of ANSI Y 14.15a1971, 
Section 15-11, Article 15-11.3.2.1, BRANCHED HIGHWAY. 
 The wiring
drawings shall be drawn with all devices indicated in their relative physical locations. Wiring diagrams shall be rear view. 
Each device connection
shall have near each termination, indicated in separate breaks, the opposite

end destination.
 

Wiring diagrams shall be prepared on 
sheets approximately 34 inches by 44
inches. 
 Where interconnecting wiring from different items of equipment or
sectional wiring diagrams of the same item of equipment appear on different
wiring diagram sheets, all interconnections shall be clearly identified.
Where sectional wiring diagrams 
are required for a single item of equipment
such as 
a relay panel or control panel, that section of the panel which is
represented by each individual wiring diagram sheet shall be keyed on that
sheet in a manner acceptable to the Engineer.
 

Information indicated 
on the Contractor's drawings shall include wiring of
the individual panel items 
as they actually will appear in the panel, contact
arrangements of switches, and internal wiring of relays and instruments.
 

Elementary diagrams shall be cross-referenced to terminal markings on the
connection and interconnection diagrams, but need not 
indicate complete
details of circuits external to 
the panels. 
 Each item of panel mounted
equipment indicated on 
the diagrams shall be identified by item number and
 
name.
 

Sufficient space shall be left on 
the Owner's side of outgoing terminal

blocks for adding cable color codes and circuit numbers.
 

1C.5 INSTRUCTION MANUALS. 
 The Contractor shall furnish 10 complete and
final copies of instruction manuals 
for the equipment not later than 30
days prior to the shipment of the equipment.
 

Nine final copies of the instruction manuals shall be sent to the Owner

and one final copy shall be sent to 
the Engineer.
 

Manuals shall be assembled and bound in Buchan Type ORL (old style) binders
covered with pyroxylin impregnated black buckram covers, manufactured by
Buchan Loose Leaf Records Co., 
Clifton Heights, Pennsylvania. Binders
shall not 
be greater than 3-1/2 inches thick and shall be adjustable to
permit secure compact binding. 
Each binder shall be stamped with the proper
identification as 
indicated on Drawing A6104-030273 bound at 
the end of this
section. 
 Binders shall be black with gold lettering.
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A complete proofed copy of the proposed manual, including cover lettering,
snail be submitted to the Engineer for acceptance. After acceptance, the
remaining copies shall be submitted as 
directed by the Engineer.
 

The manuals shall include the following:
 

Table of Contents and index tabs
 

Specifications, 
test data, and curves
 

Description of the equipment
 

Operating instructions
 

Instructions in methods of receiving, inspection,
 
storage, and handling
 

Complete installation and maintenance 
Instructions
 

Assembly drawings
 

Parts lists
 

Schedule of 
required lubricants
 

Nameplate information and shop order
 
numbers for each item of equipment and
 
component part thereof
 

List of recommended spare parts and prices
 

List of maintenance tools furnishou with the equipment
 

(PLN - 6104 
 )(HEAT EXCHANGERS - 1-12B) 

lC-5
 

081373
 



ITEM 

SPC M-12B 
MOTOR PROIECT tn04 

M TOR DATA TO BE SUBMITTED BY SUCCESSFUL BIDDER AS SPECIFIED
 

INFORMATION REQUIRED FOR ALL MOTORS.
 

.- CIRISTARCE
 

FULL LOAD SPEED_ RPM AT SERVICE FACTOR OF 1.O_;L.1
 

FULL LOAD CURRENT AMPS
 
LOCKED ROTOR CURRENT AMPS SiUND LEVELS:
 

TOTAL MOTOR WT LS SOUND POWER LEVEL
 

SPACE NEATERS IF FU" ISH[D) RE 10-12 WATTS iSA
 

NP TEMP. RISE SY 

NURSER OF UNITS FREE FIELD
 

UNIT RATING, WATTS
 

INFORMATIOQ' REQUIRED FR AL. MOJORS 200 0 AND LS 

SOUND LEVELS: 
OVERALL MEAN SOUND PRESSURE LEVEL 

RE 0.0002 DYNEB/CM2 REFERENCE DISTANCE 
OF ) FEET , 0SA FREE FIELD 

INFORMATION REQUIRED FOR MOTORS LARGER THAN 200 HP
 

EFFICIENCY, PER CENT SOUND LEVELSI 

LOAD: 1/2 _ )/4 4/4 OVERALL MEAN SOUND PRESSURE LEVEL 
POWER FACTOR, PER CENT 

LOAD: 1/2-.3/4- 4,'4 _ RE 0.0002 DYNES/CMl AT 5 FEET dlA 

FREE FIELD 
MINIMUM STARTING VOLTAGE IN 
PER CENT OF FULL VOLTAGE: OCTAVE BAND MEAN SOUND PRESSURE LEVEL 

CALCULATED: 

SPECIFIED: RE 0.0002 DYNES/C1€ REFERENCE DISTANCE 
OF 5 FEETOF_5_FEET 

OUTLINE DWG. NO. 

ALLOWABLE STARTS FREQUENCY RANGE. CPS umELIs -

ACCELERATING TIME: 90-160 

AT FULL VOLTAGE SEC. 180-355 

AT STARTING VOLTAGE SEC. M5-710 

LOCKED ROTOR PF _ PER CENT 710-14,00 

LOCKED ROTOR TORQUE __FT-LB 1,00-OO2800 

PULL UP TORQUE FT-LB 2800-5600 
BREAKDOWN TORQUE FT-LB 5600-11200 

TOTAL ROTOR WT LBS 

ROTOR INERTIA LB-FT 2 

OPEN CIR. TIME CONS*T. SEC. FOR MOTORS FOR WHICH DIFFERENTIAL 

LOCKED ROTOR SAFE STALLED TIME: PROTECTION IS PECIFIED: 
AT FULL VOLTAGE SEC. STATOR COhN: WYE 
AT STARTING VOLTAGE - - - SEC. DELTA 

FOR VERTICAL MOTOS: REED FREQUENCY CPS 

FOR HORiZONTAL MOTO1S RATED 1000 AP AND LARGER AT 3000 RPM AND FOR ALL MOTOM RATED ,1500HP
 
AND LARGER AT ALL SPEEDS:
 

CRITICAL SPEEDS: FIRST CRITICAL ,RPM
 

SECOND CRITICAL -_ 4RPM
 

BLACK &W.ARCN . 
INTERNAVOML . 

{ CONSULTING ' MOTOR 1C-6 
ENGINEERS M 

KAASS CITY,MO. INFORMATION SHEET 
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 GOVERNMENT OF REPUBLIC 07 INDONESIA 

EQUI PMENT 
 JAKARTA, INDONESIA
 

SEMARANG STEAM POWER 
PLANT
 
100 MW (2x 50 MW) UNITS I & 2
 

PERUSAHAAN
 
UHUM LISTRIK 
 INSTRUCTION BOOK 

NEGARA
 

FOR
 

SEMA'ANG 
 NAME OF EQUIPM ENT
 
STEAM POWER
 

PLANT 
 VOLUME NUMBER* 

UNITS 

I & 2 
 MANUFACTURER'S NAME
 
MANUFACTURER'S ADDRESS
 

AID LOAN 497-H-024
 

VOLUME
 

VOUME 

BLACK & VEATCH INTERNATIONAL
 

CONSULTING 

ENGINEERS
 

KANSAS CITY, MISSOURI, U.S.A.
 

NOTE:
 

Cover Type: 
 Large - 36 point Alternate Pothic #2
 
Medium 
 - 16 point Futura Medium
 
Small - 12 point Futura Medium
 

Backbone Type: 
 All samne point size of Alternate Gothic #2

(Either 10 point, 
12 point or 14 point)
 
as backbone width allows.
Stamp cover with volumo number if instructions are contained 
in 
more than one volume
 

TYPICAL EQUIPMENT INSTRUCTION BOOK COVER
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LISTRIK NEGARA
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Section ID 
- ELECTRIC MOTORS
 

ID.1 GENERAL. 
These motor specifications 
are applicable to all electric
motors reqnired for the operation of the equipment furnished. Motor Specification and Data Sheets for the integral horsepower motors
been included in the equipment articles 
required have
 

as required. 
Any motors not 
specifically covered, but still required for operation of the equipment, shall
be furnished. 
 The Contractor shall list and include as 
part of the Proposal
the additional motors being furnished, and they shall be in accordance with
these specifications.
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Subsection I1l - INTEGRAL HORSEPOWER AC MOTORS
 

IDI.1 GENERAL. These motor specifications are applicable to all integral
 
horsepower ac electric motors required for the operation of the equipment
 
furnished. Motor Specification and Data Sheets for the motors required
 
have been included in the equipment articles as required.
 

The requirements of the individual Motor Specification and Data Sheets
 

shall govern where conflicts occur.
 

1D1.2 CODES AND STANDARDS. All motors shall be designed and fabricated
 
to conform to the requirements of applicable ANSI, IEEE, and NEMA standards.
 

ID1.3 RATING. Unless otherwise stated in the technical sections or on the
 
Motor Specification and Data Sheets, all integral horsepower motors shall
 
be designed for operation on 380 volts, 3 phase, 50 hertz.
 

Motors shall be designed for full voltage starting, frequent starting where
 
required, and shall he suitable for continuous duty in the specified ambient.
 
Intermittent duty motors may be furnished where recognized and defined as
 
standard by the equipment standards and codes. Motors shall be si7ed for
 
the altitude at which the equipment will be installed.
 

The motor rated horsepower at 1.0 service factor shall not be less than
 
the brake horsepower required to drive the furnished equipment at the
 
maximum design point of the equipment. Motors shall be sized so that, under
 
maximum load conditions imposed by the driven equipment, the motor has an
 
additional continuous rated overload capacity of not less than 15 per cent.
 
Motors with a service factor of 1.15 may be applied up to full nameplate
 
horsepower rating. Motorn with a service factor of 1.00 may be applied
 
up to 87 per cent of full nameplate rating. 

lDl.4 NAMEPLATE DATA. All motor nameplate data shall conform to NEMA MG 1 
requirements. The following additional iameplate data shall be included: 

Manufacturer's identification number
 
Frame size number
 
Insulation system class designation
 
Service factor
 
Locked-rotor kVA code letter
 
Starting limitations, if any
 
Direction of rotation and voltage sequence ab specified late?
 

ID1.5 DESIGN AND CONSTRUCTION. Design and construction of each motor shall
 
be coordinated with the requirements of the driven equipment and as desig
nated on the Motor Specification and Data Sheets.
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1DI.5.1 
 Service Factor. 

greater than 1.0, 

For all motors furnished with i service factorthe service factor shall be in accordance with NEMAtW 1-12.47. 

1Dl.5.2 
 Enclosures. 
All motors shall be self-cooled.
 
The 
stator and rotor air gap surfaces of all motors shall be protected with
 
a corrosive resistant alkyd enamel or with polyester epoxy eposy paint or
coating.
 

where practical, with a corrosion resistant polyester 


Motors for outdoor service shall have all exposed 	metal surfaces protected,

coating. 
 or epoxy paint
Exposed unpainted and uncoated metal surfaces shall be of 


or
 
corrosion resistant material. a
 

The fan hoods of totally enclosed fan cooled iozors shall meet NEMA MG 1
requirements for a fully guarded machine.
 
Totally enclosed motors shall be 
furnished with drain plugs, and with cast
 
iron frames, bearing brackuts, and terminal housings. 
 Fan cooled motors
 
shall have fans fabricated of corrosion resistant metal and cast iron fan
 
covers. 
 Drain plugs shall be Crouse-Hinds Type ECD "Universal" combination water drain-breather 
type or acceptable equal.
 
In addition to the foregoing requirements for outdoor service motors,

totally enclosed NEMA waterproof motors shall have enclosure interior

surfaces protected with a corrosion resistant alkyd enamel or with poly
ester 
or epoxy paint 
or coating. 
 Bolts, nuts, screws, and other hardware

items shall be corrosion resistant material 
or heavy cadmium plated.

rotating labyrinth shaft seal shall be furnished on 

A
 
end of 

the shaft extension
the motor.
 
All motor nameplates and attachment pins shall be 
corrosion resistant material.
 

IDI.5.3 
 Insulation. 
All insulated windings shall have nonhygroscopic
Class B, sealed insulation system rated for temperature rise and ambinet

temperature in accordance with NEMA MG 1 standards for the insulation

class specified except for motors having a service factor greater than
 
1.0. 
 The observable temperature rise measured by resistance for motors

having a service factor greater than 1.0 shall not exceed 85 C when
operating at service factor load.
 
When ambient temperatures greater than 40 C are specified, the observable

temperature rise shall be reduced in accordance with NEMA MG 1 standards.

For the sealed insulation system specified, two additional dips and bakes
 
of epoxy varnish or vacuum-pressure impregnation shall be included to provide a premium insulation for random windings.
 

IDI -2 
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The insulation resistance corrected to 40 C shall be not less than motor
 
rated kV+l megohms for all windings.
 

lDl.5.4 Space Heaters. All motors furnished in NEA 180 frame series or
 
larger shall have 240 volt, single phase, 50 hertz space heaters. Space
 
heaters shall be provided inside the motor enclosure in a location suit
able for easy removal and replaceemut. Space heaters shall be of the capa
city required to maintain the motor internal temperature above the dew
 
point when the motor is idle. They shall be isolated by a heat insulation
 
barrier or located so as not to cause heat damage to adjacent painted
 
surfaces nor cause thermal protective device "over temperature" indication
 
when the motor is not energized. Space heater leads shall be 600 volt
 
stranded copper cable and shall include terminal connectors.
 

IDl.5.5 Terminal Housings. A single terminal housing for motor power leads
 
and accessory leads shall be furnished on all motors.
 

Terminal housings shall be cast iron. Housing shall be diagonally split
 
with a gasket between the diagonally split halves of the housinLg. Each
 
housing shall have a threaded opening to provide a watertight rigid con
nection with the conduit and shall be designed for rotation in 90 degree
 
increments, or provisions included otherwise, to receive conduit from any

of four directions. A nonconducting motor lead positioner and gasket shall
 
be furnished between the housing and the motor frame. All motor leads
 
located in the housing shall have terminals and shall be permanently
 
numbered for ease of identification.
 

All motor power lead terminal housings shall be at least one size larger
 
than normally furnished as standard.
 

lDl.5.6 Leads. All motor power leads and space heater leads shall be
 
wired into the motor terminal housing. All motor leads and their terminals
 
shall be permanently marked in accordance with the requirements of NEMA
 
MG 1, Part 2.
 

Leads for dual voltage rated motors shall be easily connected or reconnected
 
in the terminal housing for operating voltage. Permanent instructions for
 
making these connections shall be furnished inside the terminal housing or
 
on the motor frame or nameplate.
 

IDI.5.7 Terminals. All cable type leads shall be provided with Burndy
 
Type YA (long barrel) or equivalent compression type connectors.
 

IDI.5.8 Ground Connectors. Motors shall be furnished with a grounding
 
connector attached to the motor frame inside the motor power lead terminal
 
housing. The grounding connector may be a lug or terminal or other accept

* able grounding connector. / 

*Refer to Item 37 of Addendum 1
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ID1.5.9 Bearings. All motors furnished shall be provided with grease
libricated, rolling element, self-lubricated, regreaseable type bearings.
 

(rease or oil lubricated rolling element thrust and radial bearings shall
be designed and fabricated in accordance with AFBMA standards to have a
inimum L-10 life rating of not less than 130,000 hours under the load,
speed, and thrust requirements for direct coupled service. 
Grease lubri
cated radial bearings shall be double-shielded.
 

Bearings and bearing housings shall be designed to permit disassembly in
the field for inspection of bearings or removal of rotor.
 

Thrust bearings for vertical motorsshall be capable of operating for extended periods of time at any of the thrust 
loadings imposed by the specific
piece of driven equipment during starting and normal operation without
damage to the bearing, the motor frame, or other motor ?arts.
 

Stacked rolling element bearings will not be acceptable except as vertical
thrust bearings in frame sizes up through NEMA 360 Series open type enclosures and up through NEMA 680 Series totally enclosed type enclosures.

Where stacked bearings are furnished, matched pair, ABEC Grade 3 precision
tolerance bearings with flush ground sides shall be provided. 
Bearing seats
on 
the shaft and the bearing in housing shall have accuracy equal to that
 
of the bearing.
 

All mcuntings for bearings shall be designed 
to prevent the entrance of
lubricant into the motor enclosure or dirt into the bearings, and shall be
provided with pipes, drain plugs, and fittings arranged for safe, easy relubrication from the outside of the motor while the motor is in service.
 

Bearing lubrication shall be furnished by an internal lubrication system.
 

The Contractor shall furnish all lubrication information required to 
assure
 proper equipment startup and subsequent bearing maintenance. Motors furnished with rolling element bearings shall have the AFBMA bearing identification number indicated on a nameplate attached to the motor frame.
 

lDl.5.10 Rotors. 
All induction motors shall have squirrel-cage rotors.
Rotors shall be adequately sized to avoid overheating during acceleration

of the motor and driven equipment. 
Rotors not of integral die cast construction shall be furnished with copper or copper alloy cage material.
 

All motor rotating components shall be dynamically balanced after mounting
on the shaft. 
Motor vibration shall nut exceed the peak-to-peak amplitude
values given in NEMA MG 1 standards when measured in accordance with those
standards. 
 In addition, the magnitude of vibration values for twice the

line frequency vibrations shall not exceed 0.5 mil.
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IDI.5.11 Shafts. 
Where shipment permits, motor output shafts shall be
complete with motor half coupling mounted, connected to the driven equipment, and adjusted ready for operation. 
Where motor size prevents shipment
with motor connected to driven equipment, the motor half coupling shall be
factory mounted for field connection to the driven equipment.
 

IDI.5.12 Torque Characteristics. 
The torque characteristics of all induction motors at 
90 per cent rated voltage or at the 
starting conditions
indicated on the Motor Specification and Data Sheets shall be 
as required to
accelerate to 
full speed the inertia loads of the 
motor and driven equipment without damage 
to the motor or the equipment. All motors shall be
designed and fabricated to withstand the forces of across-the-line starting

at 
110 per cent rated voltage.
 

Motors shall have torques and locked-rotor current in accordance with
NEMA MG 1, Part 12 for the specified design classification. Locked-rotor
 
kVA/hp at rated voltage and frequency shall not exceed 5.77.
 

IDI.5.13 Critical Speeds. 
 Motors shall be designed to keep torsional and
rotational natural frequencies of vibration outside of 
the motor rated
speed ranges to avoid resonant vibration over the operating speed range

of the equipment-motor unit.
 

1D1.5.14 Noise Level. 
 The average no-load overall sound pressure level re
0.0002 dynes/cm 2 
shall not exceed 90 dBA measured 3 feet 
from major machine
surfaces for motors furnished in NEMA 440 series frame sizes and smaller.
The sound level for motors furnished in frame sizes larger than NEMA 440
series shall not 
exceed 90 dBA measured 5 feet from major machine surfaces.

Sound pressure levels shall be determined from 5-position readings.
 

Octave band sound pressure level values re 0.0002 dynes/om
2 dBC shall be
 
included on each Motor Information Sheet.
 

In addition to conformance with the specified noise level, single frequency
air-borne windage noise shall not exceed levels which can produce damage to
 
the human ear.
 

Noise level measurements shall be in accordance with the requirements of
 
IEEE No. 85 Test Procedures.
 

Sound reduction baffles, mufflers, and materials shall be contained within
the 
motor enclosure except external fan mufflers may be furnished for total],

enclosed fan cooled motors.
 

ID1.6 
 FACTORY TESTS AND INSPECTION. 
Each motor shall be tested and inspected at the nuinufacturer's factory to determine that it 
is free from electrical or mechanical defects and 
to provide assurance that it meets the
requirements of these specifications. Test procedures shall be in accordance with IEEE No. 112A Test Procedure for Polyphase Induction Motors and
 
Generators.
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Standard routine tests and inspections shall be made on each motor. 
These
shall include the following:
 

No-load running current at normal voltage

Locked-rotor current at fractional voltage

Dielectric test
 
Inspection of bearings 
and bearing lubrication system
 

Five copies of reports of the routine test for each motor shall be included
with the dimensional outline drawings submitted tu the Engineer.
 
1Dl.7 MOTOR SPECIFICATION AND DATA SHEETS. 
 The Motor Specification and
Data Sheets specify the major construction requirements for each motor.
After award of contract, in accordance with the schedule specified in
Section 1C, the Contractor shall complete and submit copies of the Motor
Information Sheets for each motor rating furnished with all motor data
filled in. 
A sample Motor Information Sheet is included at the end of

Section IC.
 

IDl.8 MANUFACTURERS. 
Motors shall be as manufactured by one or more of
the following:
 

Allis-Chalmers
 
Century
 
Electric Machinery
 
General Electric
 
Reliance
 
U.S. Motors
 
Westinghouse
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Subsection 1D2 - FRACTIONAL HORSEPOWER AC MOTORS
 

ID2.1 GENERAL. These specifications supplement the integral horsepower

ac 
motor section and cover all general, special, and definite purpose
fractional horsepower motors provided in NEKIA 2-digit frames. 
 Motors
provided under these specifications including those constructed integrally
with the driven equipment shall be the manufacturer's proven design standard furnished completely assembled, lubricated, and ready for operation.
 

The requirements of the individual technical sections shall govern where
 
conflicts occur.
 

1D2.2 CODES AND STANDARDS. 
 In addition to the requirements of the integral horsepower ac motor section, all motors shall be selected for
installation and use 
for the equipment duty service in accordance with
 
NEMA MG 1 and MG 2 requirements.
 

ID2.3 RATING. 
Motor rating, service factor and nameplate data shall

conform to the requirements of NEMA MG I standards. 
Motors shall be
designed for full voltage starting, frequent starting where required,

and shall be suitable for continuous duty in a 50 C ambient. 
 Intermittent
duty motors may be furnished where recognized and defined as standard by

the equipment standards and codes.
 

Motor nameplate horsepower ratings shall rot be exceeded when the equipment is operating within the limits of the design conditions specified.

The motor loading shall not exceed the motor service factor rating under

starting conditions or at the equipment maximum load point.
 

All motor torque characteristics shall conform to the requirements speci
fied in the integral horsepower ac motor section.
 

Unless specified otherwise in the individual technical sections, all ac
motors shall be designed for operation on 380 volts, 3 phase, 50 hertz
for motors 3/4 horsepower and larger, and 230 volts, single phase, 50

hertz for motors less than 3/4 horsepower.
 

ID2.4 
 DESIGN AND CONSTRUCTION. 
Type, design, and construction of each
motor shall be coordinated with the driven equipment requirements as
 
specified in the individual technical sections.
 

1D2.4.1 Shafts. 
 Shafts shall be furnished with corrosion resistant
 
treatment 
unless a corrosion resistant material is specified.
 

1D2.4.2 Insulation. 
All motors shall have Class B insulation in accordance with the requirements of the integral horsepower section except

temperature rise shall be in accordance with NEMA MG 1 standards.
 

(PLN - 6104 )
(HEAT EXCHANGERS - M-12B) 1D2-1 
081373
 



ID2.4.3 Terminals and Leads.

identification, dimensions 

Terminal and lead details including
and locations of terminal housings,
boards, combination spade, screw, or stud terminals, and terminal spacing
shall be in accordance with NEMA MG 1 and MG 2 standards. 


terminal
 

Where supplied,
terminal boards shall be fabricated of nonhygroscopic material. 
When
dual voltage rated motors are furnished as standard, the leads shall be
easily connected or reconnected in the terminal housing for either operating voltage. Permanent instructions for making these connections shall
be furnished inside the terminal housing or on the motor frame or nameplate.
 

1D2.4.4 
 Ground Connectors. 
All motors, including those with resilient
mountings, shall be furnished with a common ground conneztion in accordance with NEMA HG 2-2.06. 
A ground connector shall be provided inside
the motor terminal housing for 12 AWG grounding cable.
 
1D2.4.5 
Rotors. 
All motor rotors shall be designed adequately sized to
avoid overheating during acceleration of 
the motor and driven equipment.
Rotors shall be keyed or otherwise securely mounted on
and shall be dynamically bal-inced. the motor shaft


Starting switches, where required,
shall be designed to provide quiet, positive action at the proper opening
and closing speed.
 

1D2.4.6 Bearings. 
 Bearings for fractional horsepower motors shall be
designed to operate in any position or angle. 
 One-piece sleeve bearings
with wick lubrication shall be furnished where available.
shall be furnished where sleeve bearings are not 
Ball bearings


available and where
axial thrust loads exceed 20 pounds.
 

1D2.4.7 
Capacitors. Capacitors, where required, shall be furnished in
removable metal enclosures mounted on the motor frames.
shall be Lock washers
furnished under the capacitor enclosure holddown screws.
 
1D2.4.8 
Thermal Protection. 
Manual reset thermal protection, for both
stalled rotor and overload protection, shall be furnished on all motors
where available unless specified otherwise in the individual technical

sections.
 

1D2.5 
 TESTS. 
 Routine tests in accordance with NEMA MG 1requirements
shall be performed on each motor at the factory to determine that there
are no electrical or mechanical defects.
 

1D2.6 MANUFACTURER. 
The motor manufacturer shall be as selected by the
Contractor.
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"' 	 In accordance with BVI letter dated 1 May 1974, insert the followingparagraph. Reference Riley Beaird letter dated 26 January 1974, Page 4

Item 	d.
 
A distillate pump shall be provided which shall operated under the same
discharge head as 
the desalination plant distillate jump.
 

Section 2D 
- FLASH EVAPORATOR 

2D.1 GENERAL. 
This section covers the design and construction requirements for one.flash evaporator unit.
 

2D.2 CODE REQUIREMENTS. Except as specified otherwise herein, the evapo-rator and accessory equipment shall be designed and constructed in 
accordance with the latest applicable requirements of the ASME Boiler and Pressure Vessel Code, ANSI B31.1 Code for Pressure Piping, the standard of
the Heat Exchanger Institute, and any other applicable codes and standards.
All data reports and inspection certificates required by the code shall be
submitted to 
the 	Fngineer.
 

2D.3 TYPE. 
The 	evaporator shall be a horizontal, single effect flash type
* with integral deaerator,/V/MqWqy'y,
within a single shell. 	

and vapor condenser constructed
The 	evaporator will be used for startup and emergenicy
* supply of makeup water to the plant cycles. * The brine heater shall be eitherintegral with or external to the evaporator shell.
The 	makeup to 
the evaporator will be chlorinated plant service water supplied
from the local city water system and/or a well drilled 
on the site.
 

Steam from a package boiler or drum steam from the 
steam generator will be
the 	heating medium.
 

Condensing medium will be sea water from the Java Sea.
 
Provisions for evaporator air extraction shall be provided with the unit.
 
A brine pump will be provided under separate specifications. The pump will
be rated for the required full load brine flow.
 
Under normal operating conditions, heating steam condensate temperature
shall not exceed 185 F at the evaporator c6ndensate discharge.
 

Suitable provisions shall be included to prevent internal corrosion of
the 	evaporator from noncondensible gases. 
 If necessary to accomplish this,
the 	materials used in constructing the shell and internal parts shall be of
greater corrosion resistance than the specified materials, 
Details of the
provisions included in the design to prevent internal corrosion shall be

submitted.
 

2D.4 ARRANGEMENT. 
The 	evaporator will be located on 
the mezzanine floor
which is between the turbine room ground floor and the turbine operating
floor. 
 A brine pump 	 will be installed on the basement floor level whichis approximately 20 feet below the mezzanine floor.
 

* Revised per BVI letter dated 1 May 1974.
** 	 In accordance with BVI letter dated 1 May 1974, insert the following paragiaph:The flash evaporator shall be designed and piped within the package foremergency operation. Materials shall be furnished which will permit amaximum of 100 hours per year operation with normal maintenance while using
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The Owner will field apply a 1-1/2 inch thickness of insulation to the
exterior surfaces of the shell, brine heater water boxes, and the brine
piping. 
All equipment shall be arranged for clearance for this insulation.
 
2D.5 
DESIGN CONDITIONS. 
The flash evaporator shall be designed and constructed in accordance with the following requirements. The performance

indicated shall be guaranteed.
 

Capacity, net distillate output,

lb per hr 


Quality of distillate output,
mg/1, maximum (as measured by

the Tracor or flame spectro-

photometer technique)
 

Steam supply at evaporator inlet
 

Pressure, psi 


Enthalpy, Btu/lb 


Cooling water
 

Source 


Flow (at design), lb per hr 


Temperature, F 


Maximum pressure drop, psi 


Makeup to evaporators
 

Source 


Temperature, F 


Pressure, psi 


12,500
 

Total dissolved solids 
- 5.00 
Silica as 
SiO - 0.01 

12.'5 

1181.0  1194.1
 

Java Sea
 

400,000
 

85
 

6
 

Service water
 

65-100
 

35-60
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Water analyst, mg/i (Note: 
Water to the service water system can
 

vary between the two extreme analyses listed)
 

Analysis 1 Analxsis 2
 

Ca as CaCO 3 
 12 1A7
 

Mg a-" CaCO3 8 114 

Na as CaCO3 
 331 48
 

HCO 3 as CaCO3 254 286
 

S04 as CaCO3 
 32 
 0
 

Cl as CaCO3 65 23 

C02 as CaCO 3 
 5 17
 

p'H 
 7.7 7.3 

Si0 2 as S10
 2 50 
 20
 
2D.6 GUARANTEE. The evaporator shall be guaranteed to produce distillate

with an 
average quality as specified under DESIGN CONDITIONS. The "average"
quality shall be determined by sampling and analysis of the distillate at
2 hour intervals during one continuous 24 hour operating period. 
The
"average" quality shall be the average of the 12 samples.
 
2D.7 PERFORMANCE TESTS. 
 The Owner will conduct performance tests on the
flash evaporator using plant instruments to determine compliance with
guarantee. 
These tests shall be binding between the parties to this Con
tract.
 

The Owner will calibrate the plant instruments and will take account of
unmeasured quantities in a reasonable manner. 
The general methods outlinedin the ASfLr Power Test Codes will be used as a guide for all testing procedures. However, code technicalities shall not invalidate the results of
these tests. 

Tests will be conducted at approximately the specified design conditions.
The Owner will make proper corrections in the calculations to account 
for
conditions which do not correspond with the specified design conditions.
 

The flash evaporator manufacturer will be given written notice of the test
at 
least 30 days in advance of the scheduled date. The manufacturer may

witness the performance test.
 

The 
test will be conducted at the expense of the Owner with the exception
of the expenses incurred by the manufacturer's representative.
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If the performance tests 
indicate that the flash evaporator fails to comply
with the performance guarantee, the manufacturer shall modify the flash
evaporator as 
required to obtain the guaranteed performance. 
All costs
incurred by these modifications shall be the responsibility of the Contractor.
 

In the event the flash evaporator fails to meet 
the guarantee and the
manufacturer has made such alternations and modification as he feels necessary to obtain the guaranteed performance, the flash evaporator shall be
retested. 
The tests 
shall be conducted as 
previously specified. 
 The
entire expense of the additional tests, required to show the effect of
such alterations and modifications shall be borne by the flash evaporator
manufacturer. 
The "entire expense" shall be interpreted as 
all outside
charges incurred during the retesting other than the normal operatingforces of the Ower. 

2D.8 CONSTRUCTION. 
The flash evaporator shall be constructed in 
accordance with the following.
 

2D.8.1 
 Design Pressures. Components shall be designed for the following

pressure:
 

Shell 

30 inch Hg vacuum to 15 psi at 320 F
 

Brine heater tube side 
 50 psi
Brine heater shell side 
 135 psi
 
Vapor condenser tube side 
 275 psi
 

2D.8.2 Materials. 

of construction. 

The following materials satisfy the minimum requirements
Alternate materials may be used provided they equal 
or
exceed the strength and corrosion-erosion characteristics of the materials

specified.
 

Flash evaporator shell 
 Carbon steel ASTM A285
 

Tubes
 

** Brine heater 
 304 stainless steel ASTM A249
 
or 90-10 copper-nickel
Vapor condenser 
 90-10 copper-nickel
 

Water boxes
 

Brine heater 
 Carbon steel ASTM A285
 

Vapor condenser 
 90-10 copper-nickel
 

*Added per Item 40 of Addendum 1 
** Revised per BVI letter dated I May 1974 
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Deaerator section 


* 'Yea~~,43 /cA/6 


Tube 	sheets
 

Brine heater 


Vapor condenser 


Moisture separator wire mesh 


Piping connections
 

2 inches and smaller 


Brine heater water inlet 


Evaporator condenser
 
water inlet and outlet 

All other.2-1/2 inches
 

and larger 


Overall dimensions
 

Length, maximum 


Height, maximum 

2D.9 EVAPORATOR SHELL. 


18-8 stainless steel or 18-8 stainless 
steel lined 

W./ jn' 6Id. e /3Yd4 /1ld i 

Carbon steel ASTM A285
 

90-10 copper nickel
 

Monel
 

Socket weld
 

Flanged
 

Flanged
 

Butt welding
 

20'-0"
 

8'-0"
 

The 	evaporator shell shall be of welded steel
construction. 
Shell thickness and reinforcement shall be designed for
the specified pressures with a corrosion allowance of 1/8 inch and
maximum deflection at any point of 1/8 inch. 
 a

Hinged access doors shall


be provided for maintenance and inspection of the internal parts of the
evaporator. 
All necessary supports required for attachment to the structural steel of the Owner's building shall be provided.

The vapor condenser shall be provided with an air cooling zone designed to
 
collect noncondensible 
gases and direct them to the air suction connection.
 
Steam inlet connection shall be provided with an internal impingement baffle
to protect the brine heater tubes.
 

*Refer to Item 41 of Addendum 1
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"The 	vessel .iall hie equIpped with gage g la.ses to |ldicalt.athe f Llih chandier

hrint levw, ;indI ti, v;ipor colikndee r coitltlen,4at. 1eve [i. 'h gage gl a514(,N

shll 1 rtflex type and shall be complete with 600 potind clrbon teel gage

valves.
 

T'he 	flash chamber shell shall be fitted with two observation windows for
 
observation of the brine disLaarge 
from the distribution nozzles. The
 
windows shall have an unobstructed viewing area not less than 5 inches in
 
diameter. A lighting fixture shall be provided near each window for
 
illuminating the flash chamber interior. 
The fixtures shall be Crouse-

Hinds No. EVO 2375 or acceptable equal.
 

The 	shell shall be pressure tested at the factory at 
1-1/2 times the design

conditions. 
 The test shall include checking of the shell deflections and
 
checking for leak tightness. 
A code stamp will not be required for the
 

•evaporator 	 shell, but will be required for all tube bundles. 
or U-tube type 

•* 	 2D.1O TUBES. The brine heater and vapor condenser tubes shall be straight /
and individually replaceable without disturbing other tubes. 

All tubes shall be rolled into the tube sheet.
 

2D.11 TUBE SHEETS. Tube.holes shall be arranged in a triangular pitch.

Tube hole edges shall be chamfered on the shell side and each hole shall
 
be provided with a minimum of two grooves. 
 The bridge between the holes
 
shall have a minimum center-to-center spacing equal to 
the tube OD plus

3/16 inch, 
or 1.25 times the nominal tube OD, whichever is greater.
 

2D.12 AIR EJECTOR VACUUM SYSTEM. 
A vacuum system to provide the initial
 
vacuum required for startup of the flash evaporator shall be furnished.
 
During normal operation, the ejectors shall support the vacuum maintained
 
by the 
condensing action in the evaporator and shall evacuate noncondensibles
 
from the shell.
 

The vacuum system shall include adequate steam operated ejectors to maintain
 
the vacuum required in the 
flash chamber and a condenser to condense the
 
steam used in the ejectors. All components of this system shall be con

**structed of a corrosion-resistant 4Y1f acceptable to 
the 	Engineer.
 

material
 
As an alternate 
to a separate air ejector system, if practical, the vacuum
 
system provided for the desalination plant may be extended to serve the
 
flash evaporator when operating off steam from the package boiler. 
The
 
flash evaporator will never be operated concurrently with the desalination
 
plant.
 

2D.13 
PIPING AND INSTRUMENT CONNECTIONS. 
All piping and instrument
 
connections required for the Owner's piping and instruments shall be
 
provided. 
The size, location, type and number of connections shall be
 
as required by the Engineer.
 

** Revised per BVI letter dated 1 May 1974 

*Revised per Item 42 of Addendum 1
 

***Revised 
per 	Item 43 of Addendum 1 
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2D.13.1 
 Piping Connections. 
Piping connections 2 inches and smaller shall
 
be socket welding type using 3000 pound steel couplings. 
 Piping connections
2-1/2 inches and larger shall be flanged or butt welding type.

All welding connections shall be machined in accordance with details to be
 
furnished by the Engineer. 
Rough flame cuts will not be acceptable.

2D.13.2 
 Instrument Connections.
instrumentssha 
 Instrument connections for the Owner's
include, but not necessarily to be limited to, the following:
 

Pressure gages 
- 1/2 inch NPT
 

Cooling water inlet
 
Cooling water outlet
 
Brine heater inlet
 
Brine heater outlet
 
Brine heater shell
 
Flash chamber
 
Vapor condenser
 

Thermometers 

- 3/4 inch NPT 

Cooling water inlet
 
Cooling water outlet
 
Brine heater inlet
 
Brine heater outlet 
(3)

Condensate effluent
 
Distillate effluent
 

Level controllers and level switches
 

Fourteen 2 inch 
diU welding co.nections
 
2D.13.3 Piping. asocket
Except as 
otherwise specified herein, all piping shall
be seamless carbon steel ASTM A53 Schedule 40.
 
All fittings used with steel pipe 2 inches and smaller shall be 2000 pound
 
carbon steel socket welding type. 
Fittings for steel pipe 2-1/2 inches
 
and larger shall be seamless steel butt welding type ASTM A234.
 
All flanges shall be forged carbon steel welding neck type.

2D.13.4 
Valves. 
A hand operated butterfly valve shall be provided in the
 
brine piping-between the brine heater and the brine distribution header.
 
The valve shall be provided with a positive locking device and disc position
indicator.
 

*Revised per Item 44 of Addondum 1
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Sentinel relief valves shall be furnished as follows:
 

1" brine heater tube side
 

I" vapor condenser tube side
 

2" brine heater shell
 carbon steel

*2D.14 
 SHELL INTERIOR PROTECTION. All interiorAsurfaces, including baffles
and supports shall be blast cleaned using steel grit. 
 The blast cleaning
shall be done prior to any interior drilling or fabrication.
coating shall be cont.1nually touched up during fabrication to 

The protective
 
provide the
required protection. The protective coating shall be a water soluble rust
preventative material that is acceptabie to 
the Engineer.
 

After fabrication is completed and before shipment, the interior shall be
cleaned and thoroughly dried, after which all connections and openings
shall be adequately covered and sealed to prevent the entrance of dirt or
moisture during ocean shipment and prior to erection.
 

*Revised per Item 45 of Addendum 1
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Section 2E - DESALINATION PLANT 

2E.1 GENERAL. 
The design, performance, and construction requirements
for the desalination system shall be as specified herein and the follow
ing subsections:
 

Subsection 2El 
 CONTROLS
 

Subsection 2E2 
 DESALINATION EVAPORATOR
 

Subsection 2E3 
 CHEMICAL FEED EQUIPMENT
 

Subsection 2E4 
 VALVES AND PIPING
 

2E.2 CODE REQUIREMENTS. 
Except as specified otherwise herein, the desalination system and accessory equipment shall be designed and constructed in accordance with the latest applicable requirements of the ASMEBoiler and Pressure Vessel Code, ANSI B31.1 Code for Pressure Piping,
the standard of the Heat Exchanger Institute, and any other applicable
codes and standards. 
All data reports and inspection certificates required by the code shall be submitted to the Engineer.
 

2E.3 
 SYSTEM DESCRIPTION AND ARRANGEMENT. The raw water to the desalination system will be water-from the Java Sea. The water shall be strainedbefore entering the desalination system.
 

The desalination system shall consist of one package type flash evaporator,
complete with the necessary pumps, controls and instrumentation, and a
chemical feed system. 
The desalination system will provide makeup water
to 
the plant cycle. 
 It shall operate continuously at 
the design flow rate
until the Cycle Makeup Storage Tank is 

automatically shut down. 

full at which time the system shall

When the storage tank reaches a low level, a
low level alarm shall be initiated and the desalination system shall be
manually started.
 

The evaporator shall be a horizontal, multiple stage flash type with
deaerator, 
brine heater, and vapor condenser. The deaerator, flash
chamber and evaporator condenser shall be constructed within a single

shell.
 

Steam, controlled at approximately 12.5 psi, will be the heating mediumand will be supplied from cycle extraction steam, plant auxilary steam, orpackage steam generator. 
Desuper heating equipment shall be furnished
with the unit if requir d. The evaporator feedwater will bemedium. the condensingAir suction shall be provided by steam ejectors. 
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P 
.Wm ~~ # unips shaull be provitded In accordancewith these specifications 

W 
including the requirements of the pump specitication sheets and the Motor Specification and Data Sheets included
herein. 
 Each pump shall be sized to handle the requirements of the
desalination system at 
full capacity.
 

• The chemical feed system shall consist of ! .:.I...I..
 

.......04M 
 the phosphate feed subsystem. The'system shall chemicallytreat the evaporator feedwater to reduce its scaling tendency. 
 Detailed
specifications of the chemical feed system are presented in Subsection 2E3
of these specifications.
 

The desalination plant effluent will normally be pumped to a 100,000
gallon capacity Cycle Makeup Storage Tank provided by the Owner. 
Level
controls will be provided by the Owner to shut the desalination plant
down when the tank reaches high level.
 

A conductivity recorder will be furnished by the Owner to monitor plant
effluent. 
An input will be furnished by the Owner to the desalination
plant which shall 
cause the effluent to be directed to waste on high
conductivity. 
Contacts shall be furnished to alarm high conductivity.
 

The entire desalination system, including the pumps and the chemical
feed system shall be assembled as completely as possible into a single

package for shipment.
 

All components shall be assembled on a common steel base plate and the
unit shall be complete with ladders and access platform as 
required for
normal operation and maintenance.
 

All components of the desalination system except the control panel will
be located outside and shall conform to Section lB of this specification.
 

2E.4 
 DESIGN CRITERIA. The desalination system shall be designed and
constructed in accordance with the following requirements. The performance 
indicated shall be guaranteed.
 

Capacity, net distillate output,

lb per hr 


25,000
 

Quality of distillate output, 
 Total Dissolved Solids
mg/l maximum (as measured by the

Tracor or flame spectrophotometer - 5.0
 

Silica as Si0 2 
 - 0.01

technique)
 

Number of evaporator stages, minimum 
 Six
 

Heating steam supply at evaporator inlet 
 10,000 lb/hr, max
 
• Revised per BVI letter dated 1 May 1974
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Pressure, psi 

12.5
 

Enthalpy, Btu/lb 

1,180-1,285
 

Ejector steam supply at ejector inlet
 
Pressre, psi 


135
 

Feedwater to Evaporator
 

Source 

Java Sea
 

Temperature, F 

85
 

Pressure at Evaporator inlet, psi
 

At design flow 

50
 

At pump shutoff 

100
 

Distillate to storage
 

Back pressure at Distillate Pump
discharge, ft.. 

60
 

Brine blowdown to waste
 

Back pressure at Brine Pump
discharge, ft. 

45
 

Water Analysis, mg/l
 

Calcium as CaCO 3 
 1,050
 

Magnesium as 
CaCO 3 
 5,064
 
Sodium as CaCO 3 
 21,375
 

Potassium as CaCO 3 
 399
 

Total Alkalinity as 
CaCO3 
 182
 
Sulfates as 
CaCO 3 
 1,339
 

Chlorides 
as CaCO 3 
 26,367
 

Silica as Si0 2 
 2
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The desalination system design and its performance guarantee shall be
based upon the above product distillate requirement and influent conditions. 

typical, and shall be used as 


The design analysis of the sea water given above is considered
 a design basis. 
Minor variation in the
sea water quality is expected; however, the desalination system effluent
shall meet the above stated guarantee of quality regardless of these
possible variations in influent.
 

2E.5 GUARANTEE. 
The desalination system shall be guaranteed to produce
distillate with an average quality as 
specified under DESIGN CONDITIONS.
The "average" quality shall be determined by sampling and analysis of the
distillate at 2 hour intervals during one continuous 24 heur operating
period. 
 The "average" quality shall be the average of the 12 samples.

2E.6 PERFORMANCE TESTS. 
 The Owner will conduct performance tests on
desalination system using plant instruments to determine compliance with
 

the
 
guarantee. 
These tests shall be binding on 
the parties to this Contract.
 
The Owner will calibrate the plant instruments and will take account of

unmeasured quantities in a reasonable manner.
in the ASME Power Test Codes will be used as 

The general methods outlined
 
cedures. 
 a guide for all testing pro-
However, code technicalities shall not invalidate the results of
these tests.
 

Tests will be conducted at approximately the specified design conditions.
The Owner will make proper corrections in the calculations to account for
conditions which do not correspond with the specified design conditions.
 
The desalination system manufacturer will be given written notice of the

test at least 30 days in advance of the scheduled date. 
The manufacturer
may witness the performance test.
 
The test will be conducted at the expense of the Owner with the exception
of the expenses incurred by the manufacturer's representative.
 
If the performance 
 tests indicate that the desalination system failscomply with the performance guarantee, the Contractor shall modify the 

to
 
system as 
required to obtain the guaranteed performance. 
All costs
incurred by these modifications shall be the responsibility of the
Contractor.
 

In 
the event the desalination system fails to meet the guarantee and the
Contractor has made such alterations and modifications 
as he feels necessary to obtain the guaranteed performance, the desalination system
shall be retested. 
The tests shall be conducted as previously specified.
The entire expense of the additional tests, required to show the effect
of such alterations and modifications, shall be borne by the Contractor.
The "entire expense" shall he interpreted as 
all outside charges incurred
during the retesting other than the normal operating forces of the Owner.
 

hE-
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Suhsction 2EI - CONTROLS 

2El GENERAL. This section.covers the control requirements of thedesalination system.
 

2E1.2 
 SYSTEM REQUIREMENTS. 
All control equipment shall be furnished
for the desalination system for a complete installation. Equipment to
be furnished shall include all control switches, level switches,
solenoid valves, time delay relays, relays, panels, and other
accessory equipment as 
required.
 

Except for those which are specified herein to be remotely mounted, all
control and accessory equipment with interconnecting piping and wiring
as 
specified shall be furnished and installed before shipment. 
All
controls and instrumentation and accessories to be mounted locally on
the desalination plant (which is to be located nutdoors) shall be of
weatherproof construction suitable for marine atmosphere applications.
Wiring for control and accessory equipment to be remotely mounted shall
be shop installed to terminal blocks located in a weatherproof junction
box mounted on the frame of the desalination equipment.
 

The desalination system shall be furnished with manual and automatic
control. 
 The system shall be manually started upon low level signal
from the Makeup Water Storage Tank. 
The system shall stop automatically
when a high water level in the Makeup Water Storage Tank is reached.
 
System effluent shall be controlled by a conductivity signal.
conductivity, the effluent flow shall be diverted to waste. 

At high
 
ductivity, the flow shall be 

At low con
redirected to the storage tank.
 

The Owner shall furnish the following inputs to the desalination system:
 

Makeup Water Storage Tank level low

Makeup Water Storage Tank level high

Distillate conductivity high

Distillate conductivity normal
 

Manual control shall override the level and conductivity signals.
 
All pressure, temperature, and level control systems shall be provided
 
as 
required for proper operation within the desalination plant. 
Control
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ayatems shall include, but shall not necessarily be limited to, the 
following: 

* iuwy .V&NEt Wayy. /# gwyo9 yo~f ff~IN 

Feedwater heater outlet water temperature. A control

valve and temperature controller shall be furnished as

described on the Control Valve Specification Sheets
 
included in these specifications. The sysLem shall
 
maintain a constant 
brine temperature from the feedwaterheater by throttling the inlet steam to the fned, .ter 
heater. 

Brine level. 
A control valve and level controller
 
shall be furnished as described in the Control Valve
 
Specification Sheets. 
The system shall maintain a
 
constant brine level in the desalination plant.
 

Distillate level. 
A control valve and level controller
 
shall be furnished as described in the Control Valve
 
Specification Sheets. 
The system shall maintain a
 
constant distillate level in the desalination plant.
 

Control valves, controllers, and positioners shall be as specified in
 
** Subsection 114. 2E4
 

,• -' or 
Electrical control 
evices shall be suitable for use with a 250 volt


** dc station battery d 240 volt ac 50 hertz. Control devices shall be 
as specified in Section lB. 

Motor starters, wired as 
indicated in Section IB, will be furnished by

the Owner.
 

2EI.3 INSTRUMENTS AND INSTRUMENT CONNECTIONS. Pressure gages,

thermometers, and level switches furnished with the desalination plant
shall include, but not necessarily be limited to, the following:
 

Pressure gages
 
Brine heater shell
 
Brine heater steam supply
 
Brine heater effluent
 
Ejectors steam supply
 
Evaporator shell, (2)
 
Sea water effluent
 
Distillate pump discharge
 
Brine pump discharge
 

*Deleted per Item 46 of Addendum 1
 
**Revised per Item 46 of Addendum 1
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The rmome'ter-s 
Brine heater shell
 
Brine heater steam supply
 
Brine heater influent
 
Brine heater effluent
 
Distillate
 
Flash chamber, 1 per stage
 
Sea water influent
 
Evaporator condenser, 1 per stage
 

Level switches
 
Hotwell level, (2)
 
Brine level, (2)
 
Distillate level, (2)
 

Pressure gages, thermometers, and level switches shall conform to the
applicable requirements of Article 1B.25 of these specifications.
 
The instruments with appropriate nameplates shall be grouped on a panel
mounted on the desalination plant frame.
 

A connection shall be furnished for installing the Owner's conductivity
cell in the common discharge from the distillate pumps. 
The connection
shall be suitable for a Leeds & Northrup 4905 conductivity cell.
 
A 3/4 inch NPT connection shall be furnished for measuring the feedwater
heater outlet water temperature. 
The connection shall be suitable for
inserting a thermowell and thermocouple furnished by the Owner.
 
2E1.4 DESALINATION PANEL 1. 
The Contractor shall furnish a panel for
housing control equipment to be mounted indoors remote from the desalination plant, by the Owner.
 

The panel shall be a Bailey Meter Company Style QAD331, or acceptable
equal, 90 inches high by 23 inches wide by 24 inches deep, totally enclosed with access door on the back.
 

All piping, tubing, and electrical connections will enter the panel
bottom. 
The panel shall be designed without bottom cross bracing.
 
Equipment 
to be furnished and installed on 
the panel shall include, but
not necessarily be limited to the following:
 

2 -
Brine pump control switches with three indicating

lights and a nameplate
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2 - Distillate pump control switches each with three
 
indicating lights and a nameplate
 

2 -
Metering pump selector switches each with three

indicating lights and a nameplate
 

The following equipment shall be furnished, mounted and wired to

terminal blocks in the panel:
 

Control wiring shall be terminated at terminal

blocks for connecting the Company's external leads.
 

All auxiliary relays, timing relays, and all other

equipment not required to be mounted in the
 
desalination plant
 

The requirements for painting, wiring, terminal blocks fuses, wiring
diagrams, nameplates, selector switches, control switches, and indicating
lights shall conform to the applicable requirements of Section lB.
 

Arrangement of devices 
on the panel shall be acceptable to the Engineer.
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Subsection 212 - i)ESAIINATION VA'PO{ATOR
 

2E2.1 
 GENERAL. 
This subsection covers the design and construction requirements for the desalination evaporator.
 
2E2.2 
 CUNSTRUCTION. 
The desalination evaporator shall be constructed
 * in accordance with the following. 
*All surfaces of the desalination plant
in contact with sea water or brine shall be 90-10 copper nickel,
2E2.2.1 
DesiR Pressures. 
 Components shall be designed for the following
pressures:
 

Evaporator shell 


The following materials satisfy the minimum requirements
 

Brine heater shell 

30 inches Hg vacuum 

15 psi 

to 15 psi 

Evaporator condenser 
tube side 

50 psi minimum 

Brine heater tube side 
2E2.2.2 Materials. 

50 psi minimum 

of construction. 
Alternate materials may be used provided they equal or
 
exceed the strength and corrosion-erosion characteristics of the materials
specified.
 

Flash evaporator shell 
 90-10 Copper Nickel
 
Brine heater shell 
 Carbon steel ASTM A285
 

Tubes
 

Brine heater 
 90-10 Copper Nickel
 
Evaporator condenser 
 90-10 Copper Nickel
 

Water boxes
 

Brine heater 
 90-MC Copper Nickel
 
Evaporator condenser 
 90-10 Copper Nickel
 

Deaerator section, if req'd 
 90-10 Copper Nickel
 
Deaerator trays, if req'd 
 90-10 Copper Nickel
 

*Reference Riley-Beaird letter dated 22 February 1974, Item a, and
BVI letter dated 1 May 1974
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Tube Sheets
 

Brine heater 90-10 Copper Nickel or Naval Brass
 

Evaporator condenser 90-10 Copper Nickel or Naval Brass
 

Moisture separator wire mesh Monel
 

Piping connections
 

2 inches and smaller Socket weld
 

Brine heater water inlet Flanged
 

Evaporator condenser
 
water inlet and outlet Flanged
 

All other 2-1/2 inches
 
and larger Butt welding
 

All components not listed shall be of corrosion-resistant materials, sub

ject to the acceptance of the Engineer.
 

2E2.3 EVAPORATOR SHELL. Shell thickness and reinforcement shall be
 

designed for maximum deflection at any point of 1/8 inch. Hinged access
 

manways shall be provided for maintenance and inspection of the internal
 

parts of the evaporator.
 

The evaporator condenser shall be provided with air cooling zones as
 

required, designed to collect noncondensible gases and direct them to
 
the air suction connection.
 

The steam inlet connection shall be provided with an internal impingement
 
baffle to protect the brine heater tubes.
 

The vessel shall be equipped with gage glasses to indicate the brine
 

level in each stage and the evaporator condenser distillate level. The
 

gage glasses shall be reflex type and shall be complete with 600 pound
 
carbon steel gage valves.
 

The shell shall be pressure tested at the factory at 1-1/2 times the
 

design conditions. The test shall include checking of the shell
 

deflections and checking for leak tightness. A code stamp will not be
 

*required for the evaporator shell, hut will be required for all tube bundles.
 

*Revised in accordance with Item 5 of Addendum 2. 
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S Single pumps shall be lurnished for all pumping requir,,;aents and shallhe piped and wired into the package; however, one co ,,r. assemblypumping unit shall be provided with the equipment, Lo be stored of each as spares,
 

2E2.4 TUBES. Tubes for the evaporator condenser may be the "U-tube" 

type; 
the brine heater shall be straight.
 

I All tubes shall be rolled in the tube sheet. 

2E2.5 TUBE SHEETS. Tube holes shall be arranged in accordance withmanufacturer's standard but shall comply with ASME and IEI requirements.
 

2E2.6 W 
compl.ete 

TPUMPS) i cmp txs shall be providedwith m6.s an rbase...plates. Thebas-.latesthe desalination plant base frame. 
shall be mounted on

Pump design and materials shall be
the manufacturer's standard for the service specified. 
 Pumps shall be
provided with packed gland stuffing boxes where practical.
 
Pumps and motors shall be provided in accordance with Design Criteria
and information stated on the specification sheets included as part of
these specifications. 
Unfilled blanks shall be filled in and the completed
specification sheets shall be submitted as 
part of the bidder's Pr'oposal.
 

Each bidder shall submit characteristic curves and drawings for the pumps
he proposes to furnish. 
The curves shall indicate head, horsepower,
efficiency, and net positive suction head required, all plotted against
capacity. Speed-torque curves for the pumps shall also be submitted.
 

2E2.7 
AIR EJECTOR VACUUM SYSTEM. 
A vacuum system to provide the initial
vacuum required for startup of the desalination plant shall be furnished.During normal operation, the ejectors shall support the vacuum maintainedb r the condensing action in each stage of the evaporator and shallevacuate noncondensibles from the shell.
 

The vacuum system shall include adequate steam operated ejectors to
maintain the vacuum required in the various flash chambers and condensersto condense the steam used in the ejectors. All components of this
system shall be constructed of a corrosion-resistant alloy acceptable to

the Engineer.
 

2E2.8 CLEANING AND PROTECTION OF INTERIOR SURFACES. 
A6Ak Afi/p4t*,
00IWVT 7W ~ThZTfl T& AWl a Mbf1A44no*f 100 oi{io qit AI5LkA. Lk"L 4WW 6k M 64 I
 

OUU ' ~Ak Lk
Wi~hij AAA kkikkdJJ2 b(A/e4AVi 4id/AWj 
Wii A 1466WHAA AMAA Ak 6UL i k"W YahW /oW'Wr.* Revised per BVI letter dated 1 May 1974 

**Refer to Item 47 of Addendum 1 
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*Refer to Item 47 of Addendum 1 
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044 A I i t)r%F "Ukt' I 

TYPE UESICAATGh CLOSE COUPLED HORIZONTAL MOTOR PUMP ,_B
 

NU. 	;0 BE FUlhVk'oLD . . (........ 
_ _-_- rr 610__ .,4. 

PERFORMANCE REQUIREMENTS
 

PUMPED LIQUID 

SPECIFIC GRAVITY: 
 I
 

TEMPEFATURE: .... 
 F MAX .- F MIN 
 .F AT DESIGN CONCITIONS 
 pH RANGE:
 
CAPACITY 
. GPM TOTAL HEAD, H:. 
 FT MAX RPM:
 
TOTAL SUC';ION PRFSSURE, Hs: 
 - FT :.POSITIVE, NEGATIVE. -T
 
NET POSiTiVE SUCTION HEAD AVAILABLE, NPSH: 
 FTJ FLOOR LINE DATUM ON VWPCP TYPE PUMPS
 
UCTION PRESSURE RANGE: ...
 FT MIN TO 
 FT MAX PLANT ELEVATION: 
 FT
 
PARALLEL OPERATION CAPABILITY REQUIRED: 
 'SEE REMARKS1
 

CONSTRUCTION REQUIREMENTS
 

- BRZEAt.: .CASING.ATLRI 
 DESIGN PRESSURE: _ 
 PSI DESIGN TEMPERATURE: 
 - F 
SHAFT MATERI AL .S AINLESS STEEL SHAFT SLEEVES:
 
IMPELLER MATERIAL:STAINLESS 
 STEEL IMPELLER TYPE: NO. OF STAGES:
 
WEARING RINGS. 
 IMPELLER: 

CASING:
 
SUCTION CAN VWPCP TYPE ONLY : MATERIAL: 


COATING:
 
CONNFCT:ON LOCATION 
 VWPCP TYPE ONLY 
 SUCTION: 
 FLOOR, DISCHA2]GE: 
 FLOOR

SHAFT SEALS. STUFFING BOX:-.-. 
 - _ _ MECHANICAL SEAL:SEALS FOR PRESSURE: 
 VACUUM: 
 PRESSURE AND VACUUM:
 
BEARING TYPE; 
PUMP LOCATION: BASEPLATE: COUPLING: --

SUCTION 
 STRAINER REQUIRED: ....
 

MOTOR REQU I REMENTS 

MOTOR REQU IRED WI TH PUMP: E _ MOTOR SUPPLI ED BY: ('"NTRACTOR
VOLTAGE: NO 	 OF* PHASES: -- FREQUENCY: _ CPS

MOTOR TYPE: 


ENCLOSURE TYPE:
INSULATION CLASS: -- - - SEALED; _ ENCAPSULATED:
 
AMBIENT TEMPERATURE: 
 _ C TEMPERATURE RISE: C 	 SERVICE FACTOR:
HEARINGS: TYPE: 
 LUBRICATION: 
 AVERAGE LFE (AFBMA)_ YRS
CONDUIT BOX: 
 -


SPACE HEATERS:
 

REM ARKS
* 	 ALTERNATE CONSTRUCTION OF CAST IRON CASING, STEEL SHAFT, AND
 
BRONZE IMPELLER----- ...
 

-ALTERNATE 2U"-1' 1TO._I iQ aI7 AL _2]U M U END 
-S=TUlION WlTlLHAFOIX-JC________ 

GENERAL SERVICE CENTRIFUGAL PUMP
 
SPECIFICATION SHEET
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--

--

-- 

MOTOR fII:-- AI'T(I(N ISiTi iII'E pi'MiPs TENFKMOTOR ITEC __-______ 

SPEC UIz.L2.L.......
PROJECT AIIZL 

MOTOR SPECIFICATIONS
 

TYPE I NihI;r(1T L
 

JANT ITY TkQ
HP S.EL: ,S" _ Tnc VOLTS 3B0 _ , PHASE 3 HERTZ . t. PF --SERVICE: INDOOR 
 -- *OUTDOOR X
 
SERVICE FACTOR I -(I
 
NEMA DESIGN CLASS 1
INSULATION SYSTEM: 
CLASS -R .STANDARO 
 -- SEALED X. ENCAPSULATED 
 ., Si TENP 50MOUNTING: VERTICAL C 

-- ,HORIZONTAL X 
SHAFT: SOLID 
 X -
 HOLLOW 

ENCLOSURE: TYPE TOTALLY ENCLOSED NEMA WATERPROOF 

SPACE HEATERS:
 

VOLTS --


PHASE --

WIRED TO SEPARATE TERMINAL BOX: YES -- ,NO X


INLET AIR FILTER -

OTHER REQUIREMENTS: L 

NONE
 
SALL INCLUDEL-oUNTING FOR PUMP IF REQUIRED 

CURRENT TRANSFORMERS NONE 
SOLE PLATES: YES 
 -- _ O XBEARINGS: TYPE AITIFRICTION HIN AFBKA L-IO RATED LIFE 130,000 HRSLUBRICATION: TYPE GREASE SYSTEM - SLLF-LUBRICATING

OTHER REQUIREMENTS: REGR.ASEAfLE 

TEMPERATURE DETECTORS: NONE 
WIRED TO TERMINAL BLOCK IN SEPARATE DETECTOR TERMINAL BOX: YES 
 -- NO 
WINDING:
 

NO. PER PHASE --

TYPE 


BEARINGS:
 
TYPE 


DISCHARGE AIR:
 

TYPE 
STARTING CONDITIONS:
 

BUS VOLTAGES. KV: 
PRIOR TO START 
 ,MINIIM ALLOWABLE DURING START

IMPEDANCES, I ON _._ MVA BASE: SOURCE-

-
-BUS- -- +j -MOTOR
 

OTHER REUIRENENTS: .,LL ZflIET IACCORDANCE WITFl SECTION ID. I," ' T , . BErT,- . BE TN 

MOTOR 
SPECIFICATION AND DATA SHEET
 

& VEATC1,LACK PERUSAHAAN UMUM LISTRIK NEGARA 
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__ 

FUMP DESIGiATION ;SAIJRI. pIp Ii EM ___ 

_-12B
TYPE O$SIGATION CLOSE COUPLED iIORiZONTAL MOTOR PUMP SPC 

No. TO Ic rUISHIO_ ii__ 
_ _ PR()JrF I 


PERFORMANCE REQUIREMENTS
 

PUMPED LIQUID 

SPECIFIC GRAVITY: 
 - 6 _ FTEMPERATURE: 
_ F MAX _F MINF 
 Al DESIGN CONDITIONS 
 pH RANGE:
CAPACITY -
 GPM TOTAL HEAD, H: 
 - FT 
 MAX RPM:
 

TOTAL SUCTION PRESSURE. Hs :
_ FT 'POSITIVE, NEGATIVE)

NET POSITIVE SUCTION HEAD AVAILABLE, NPSH: FT I 
 FLOOR LINE DATUM ON VWPCP TYPE PUMPS:
 
SUCTION PRESSURE RANGE: _FT 
 MIN TO. 
 FT MAX PLANT ELEVATION: 
 FT
 
PARALLEL OPERATION CAPABILITY REQUIRED: 
 (SEE REMARKS)
 

CONSTRUCTION REQUIREMENTS
 

CASING MATERIAL: BRONZE DESIGN PRESSURE: 
 -PSI 
 DESIGN TEMPERATURE: -_. FSHAFT MAERIAL: 
 STAINLESS STEEL 
 SHAFT SLEEVES:
IMPELLER MATERIAL: STAINLESS STEEL 
 IMPELLER TYPE 
 NO. OF STAGES:
WEARING RINGS: 
 IMPELLER: 

CASING:
SUCTION 
CAN VWPCP TYPE ONLY 
: MATERIAL: 

COATING:
CONNECTION LOCATION 
 VWPCP TYPE ONLY 
 SUCTION: 
 FLOOR, DISCHARGE: 
 FLOOR
SHAFT SEALS: STUFFING BOX: 

MECHANICAL SEAL:
SEALS FOR PRESSURE: 


VACUUM: 
 PRESSURE AND VACUUM:
 
BEARING TYPE:
 
PUMP LOCATION: 


BASEPLATE: 

COUPLING:
SUCTION 
STRAINER REQUIRED:
 

MOTOR REQUIREMENTS
 

MOTOR REQUIRED WITH PUMP: YES MOTOR SUPPLIED BY. CONTRACTOR
 
VOLTAGE: NO. OF PHASES: 
 FREQUENCY: - CPSMOTOR TYPE: 


ENCLOSURE TYPE:
INSULATION CLASS: 
 SEALED: 

ENCAPSULATED:
AMBIENT TEMPERATURE: 
 C TEMPERATURE RISE: 
 r, SERVICE FACTOR:
BEARINGS: _TYPE: 
 LUBRICATION: 
 AVERAGE LIFE (AFBMAI 
 _ YRS 

CONDUIT BOX: 

SPACE HEATERS:
 

* AL~g _TE PUM P_ E TO BEHOIOTLFAEMUFREMARKS ED NDSC ONWT
SILAFT COUPLING 

GENERAL SERV ICE C---;iTR IFUr AL PUMP-i 
SPECIFICATION SHEET 

BLAC:( & VEATC'I i PERUSAHAAN UMUM LISTRIK NEARA
MJTERt'ATIOTJAL AGENCY OF MINISIRY n;F PUJFLIC ,'''RxS ApD POWER 

-G GOVERN,'/VNT OF E3E;C i;,ESIAorCONSULTING SEMARANG STEAM POWER PLNT 2E2-7
N.G E 00 7Xl,

KAN.jA', CiIY.k O UNITS I & 2 
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MOTOR DESALINATION i;RINE PUMPS SPEC -

PROJECT 6104 

MOTOR SPECIFICATIONS
 

TYPE INDUCTION
 
woQUANTITY


Hp SEE SEC. IDVOLTS 380 PHASE 3 HERTZ 50 PF --

SERVICE: INDOOR OUTDOOR_ 

SERVI CE FACTOR 
B
NEJA DESIGN CLASS 

INSULATION SYSTEM: CLASS B.- STANDARO SEALED . ENCAPSULATED 50-x 
 S-AND 7EMP -C
NOUNTING: VERTICAL -- HORIZONTAL X 
SHAFT: SOLID X HOLLOW --
ENCLOSURE: TYPE TOTALLY ENCLOSED NEMA WATERPROOF 

SPACE HEATERS:
 

VOLTS 
 240 

PHASE SINGLE, 50 HERTZ 

WIRED TO SEPARATE TERMINAL BOX: YES .NO X 
INLET AIR FILTER NONE
 
OTHER REQUIREMENTS: AS SPECIFIED. SHALL INCLUDE MOUNTING FOR PUMP IF REQUIRED.
 

CURREHT TRANSFORMERS NONE 
SOLE PLATES: YES NO X 
BEARINGS: TYPE 
 d T I MIN AFBMA L-10 RATED LIFE 130,000 HRS

LUBRICATION: TYPE 
 (-RE-ASE 
 SYSTEM SELF-LUBRICA.TING 
OTHER REQUIREMENTS. .. IEASEABLE 

TEMPERATURE DETECTORS: NONE
 
WIRED TO TERMINAL BLOCK IN SEPARATE DETECTOR TERMINAL BOX: YES - NO 
WINDING: 

NO. PER PHASE --

TYPE 

BEARINGS:
 
TYPE --

DISCHARGE AIR: 

TYPE --

STARTING CONDITIONS: 
BUS VOLTAGES. KV: PRIOR TO START -- MINIMUH ALLOWABLE DURING START 
IMPEDANCES. I ON MVA BASE: SOURCE- -- US-- -- 4(OTOR

OTHERA " A OTHER REQUIREMENTS NOT STATED ABOVE TO BE IN
WITH SECTION ID. 

MOTOR 
SPECIFICATION 
AND DATA SHEET 

BLACK & VEATCH PERUSAHAAN UMUM LISTRIK NEGARAINTERrNATIOrJAL AGENCY OF MINISTRY OF PUHLICI WORKS AND POWER 
GOVERNMENT OF RFPUJ'3 1COF INDGDESIA 2E2-8
CONSULTING | SEMARANG STEAM POWER PLANTENGINEERS 100 ,?X50) MW UNITS 1&2 



Subsection 2E3 
- CHEMICAL FEED EQUIPMENT
 

2E3.1 
GENERAL. This subsection covers the design and construction requirements

of the chemical feed system.
 

* 2E3.2 SYSTtL' DESCRIPTIONA . The chiemial feed system shall consist of : 

* ad a:'the phosphate feed subsystem.

* Wlt~ pvsoSo 
 a~l cean&ing,~"..."
 

...................... :.........:...
...


The phosphate feed subsystem shall consist of a solution tank, a mixer, onemetering pump, and all necessary controls and instrumentation.
 

2E3.2.1 Solution Tanks. 
The solution tanks shall be constructed of polypropylene and shall have an effective volume of not less than 50 gallons.
The top shall be completely covered, with flanged connection for the mixer
and 
a hinged charging door. A dissolving basket shall be provided for the
 
phosphate solution tank.
 

2E3.2.2 Mixers. 
 The mixer for the phosphate tank shall have a tank mounting
bracket and 
a stainless steel shaft anid propeller. The mixer shall have a
motor designed in accoridance with requirements of Subsection lDl 
for operation
on 220 volt, single phase, 50 hertz current. 
 The motor shall be complete
with three wire cord and p~ug and on-off toggle switch built into the motor.,
 

. .... . ... .:.:.;:::.. . ............
 
* 2E3.2.3 Metering Pu 

. 

lti positive displacement diaphragm type metering
pumpd shall be furnished for the chemical feed system. 
 Each pump shall
utilize a Teflon diaphragm with other materials of construction suitable
for the service. 
 The design pressure shall be adequate for system requirements,
with factory set internal relief valves set 
at approximately 20 per cent
greater than the normal discharge pressure. Back pressure valves shall be
furnished.
 

Each pump capacity shall be adequate to provide the required chemical concentration in the evaporator feedwater 
 under all operating conditions.
 
* Pump motors shall be furnished for pumps. 
 Motors shall conform to the
 

requirements stipulated in Subsection lDl.
 

* Revised per BVI letter dated 1 May 1974 
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* ..........I...! ~ ...................
.....

....................
::~w~pt..............................
 

the* 	 2E3.2.5 Controls. A level switch shall be provided for ¢q solution tank 
* 	 to provide annunciation and pump shutoff on low liquid level. pump The 

motor shall be supplied with a manual on-off switch mounted on the desal
ination system control panel. 

The level switch shall be a B/W Controller Corporation probe electrode type.

Electrode holders shall be stainless steel, designed for flange mounting. 
Relays shall be furnished in NEMA 4 enclosures. Electrodes shall be con
structed of materials suitable for the service, with material selection
 
subject to the acceptance of the engineer.
 

* 	 Revised per BVI letter dated 1 May 1974 
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;I 1 i . tiIf 1), 
Ti :, ',t cmo 'ov r:; t i(! reqIui r(!mLnLS Ior aL] vl.,,,
L l zm-d in tIIv d ; Idesign nation sv.teim. Valvysand materials ;d piprshall be manufacturer's 1standard for the performamcespecified, but shall conform wherever practicable to the requirements specified in tLhi,- section. 

2E4.2 VALVES.
 

2E4.2.1 
Control Valves. 
 For each control valve to be furnished, bidders
shall submit with their proposals a control valve data sheet similar to 
the
Control Valve Specification Sheet included with these specifications.
manufacturer and model number Theof the valve and accessoriesout to fully describe shall be filledthe equipment offered. Valvesbe as manufactured by Fisher Controls Company, or 
and accessories shall 

acceptable equal. 
2E4.2.2 
 General Service Valves. 
 General service valves shall be as 
manufactured by Edward, Crane, Powell, Hancock, Walworth, or acceptable equal.
 
Bronze gate, globe and check valves shall have union type bonnet joints.
All gate and globe valves shall have inside screw, rising stem construction.
 
All steel body valves 2 inches and smaller shall be Class 600 pound, with
forged steel bodies with pressure seal, integral, or flanged type bonnets.
Gate and glove valves shall have outside screw and yoke construction.
 
All iron or steel body valves 2-1/2 inches and larger shall have outside screw
and yoke design with flanged type bonnet joints.
 
2E4.3 PIIN, AND INSTRUKEN'' CONNECTIONS.
nections required All piping and instrument confor the Owner's piping and instrumentsThe size, location, shall be provided.type and number of connections shall be as requiredby the Engineer.
 

2E4.3.1 Piping. 
 Except as otherwise specified herein, all piping shall
be seamless carbon steel ASTM A53 Schedule 40.
 
All fittings used wilh steel pipe 2 inches and smaller shall be 2000 pound
carbon steel socket welding type. Fittings for steel pipe 2-1/2 inches
and larger shall he senmless steel butt welding type ASTM A234.
 
All. flanges ,;hill be forged carbon steel welding neck type.
1'rine and sed water piping within the plant package shall bec('cOLdaiHCe wi th 90-10 Cu-Ni inthe iLinuf acturer's standard. 

8EST AVAILABLE COPY 
(PLN - 6104 
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2E4.3.2 
 Pipin. Connections.

be socket welding Piping connections 2 inches and smaller shalltype using 3000 pound steel couplings. 
Piping connections
2-1/2 inches and larger shall be flanged or butt welding type.

End preparation for butt welding joints shall be machined in accordance withweld end details to be furnished by the Lngineer.

2L4.4 INSULATION. Insulation and jacketing will be furnished
by and field appliedthe Owner. 

(P - 6104 )2E4-2 (HEAT EX(HANCERS081373 - M-12B) 



VALVE qI, C 
D.,0 ay'sr 

IPlION 

Numtr Requred Vilve Tag 

Flud__ 
SP Gr Viscosity ssu a _ F 

VALVE DESIGN 

F!o* Rite 
Irl.! Pret,.-ure 

Design Low 

Inlet Trmpe r ture 

Out Ilt Pres.,ure 

Pe'cent Travel 
Prefer red 

Pred icted 

Inner Valve Type 
Ma, -um Differential Prcssure 

Maximum Temperature 

VALVE CONSTRUCTION 
Materials: 

Body Type
Boj1y P'evsure Class Plug 

Seat Ring 
Body Material 
Body Eno:, -

Guide Posts 

Preferreo Body Size 
Bushings 

Guide Locat on Stem 

Packing 

Cooling Fins 

VALVE OPERATOR 
Accessories: 

Type 
Positioner 

Signal Range Limit Switch 
Valve Action: 

F low
Spr i_g -

_Stops 

Handjack 

Spr hgAir Lock 
Signal Inc'ease 

PRESSURE CONTROLLER 

Type 

Adjustable Range 

Max imum Pre:zsu reM.AjsalRngMounting -r---- -

TEMPERATURE CONTROLLER 

Type 

Adjustable Range 

Maximum Press. and Temp. 

LEVEL CONTROLLER 

Type 

Adjustable Range 

Cage Connections 

Signal Range 
Reset or Rate 

---------------

Mounting 
Capillary Length 

PipeConnectiCoolingP'pe Connect ion _________Re_et or Rate 

Pressure Class 

Signal Range 

Fins 

REMRK oRaeReset 
Gauge Glasses 

or Rate 

REMARXS
 

CONTROL VALVE 
 BESTAVALASLE COPYSPECIFICATION SHEET ±. 

BdVEATCH PERUSAHAAN UMUM LISTRIK NEGARA 

I, TERNIATI1NAL AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER 

REPU13LIC OF INDONESIAGLIVEPIMENT OFIBA ICONSULTING SEMARANGK~ $TEAM POWERt PLANTjNASCITY, Mo. 



Section 2F 
- PACKAGE STEAM GENERATOR
 

2F.i GENERAL 
 This section 
covers the design, performance, and construction requirements 
for the auxiliary package steam generator.
2F.2 CODES AND STANDARDS. 

fabricated, 
 All equipment and materials shall be designed,
 

and constructed in accordance with the latest applicable 

quirements of the ASME Boiler and Pressure Vessel Code; National Electric
 

Code; 
the Standards of ANSI, NEMA, EEI, IEEE, ASTM, NFPA, and ABMA. 

re
facturer's Data Reports 
as
inspection by an inspection and insurance 

Manurequired by the ASME Code and certificate of
shall be submitted 
 company acceptable
to the Engineer in triplicate. to the Engineer
equipment shall meet the requirements Combustion safeguard
of FM, FIA, NFPA, and UL.

generator shall bear a UL label and stamp.
 

The steam
 
bottomsuppored,
mupackagedire2F.3 
TYPE.


bottom The steam generator shall be of the packaged,supported factorymultipass, assembled,fan, controls, firetube
and accessories type with integrally mounted burner,required for a complete unit.
The steam generator will be installed outdoors in an unprotected 


and shall be suitable for such outdoor installation location
weather to be experienced

accessories at the plant site. 

during all types of
Where required, equipment and
 
shall be provided with special weatherproof 
construction
specified in Section lB under WEATHERPROOFING. as
 

2F.4 
 DESIG- CRITERIA. 
 The steam generator shall be designed and construc

ted in accordance with the following requirements. 

The performance
cated shall,be guaranteed. indi-


Nominal horsepower rating, hp 

400
 

Outlet steam conditions 

Pressure, Pat 


135 
Temperature, 
F 


358.4

Flow, lb/hr 


13,800
Maximum moisture content, 
per cent 

1 

Feedwater 
temperature, 
F
 

85 

(PLN 
- 6104
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Ambient air temperature 

Maximum, F 
120 

Minimum, F 
60 

Site elevation, ft above sea level 12 
Minimum design pressure, psi 

175 

Minimum fire side heating 
surface per horsepower, sq ft 

5 

2F. 5 FULL. The steam generator will be 
at approximately 85 F and 200 psi. 

fired with No. 2 fuel oil supplied 

The unit shall operate on this fuel at the specified capacities withoutreduction in availability, undue maintenance, or other operating difficulties.
 
2F.6 GUARANTEES AND TESTS. The steam generator shall beperform guaranteedas specified herein. The toequipment shall operateand without undue maintenance or operator attention. 

safely and reliably 
be such as The guarantees shall
can be met in everyday operation under all specified operatingconditions. 

The performance of the unit shall be guaranteed when firing No. 2 fuel oil
at the continuous rating. The overall efficiency 
as shall be guaranteed to bespecified and as 
stated in the performance data.
 
The 
steam conditions at the boiler outlet shall be guaranteed to be obtainable
with normal surface conditions in the boiler.
 
2F. 7 BOILER SHlELL. The boiler shall be fabricated formbe of welded construction. steel plate and shallThe unit shall have adequate cleanout doors and
openings to provide full access 
to all surfaces exposed to fire. 
Provisions
shall be made for tube cleaning and tube removal from the burner end of
the unit. 

All refractory, insulation, and lagging shall be factory installed.
 
The unit shall be arranged so 
that tubes may be exposed for cleaning without
removal of equipment or refractory.
 

All necessary connections, including connections for feedwater inlet, steam
outlet, blowoff, sampling, and safety valves, shall be provided in accordance
with code requirements.
 

CPLN - 6104 ) 
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2F.8 FIRINqG EQUIPMENT. The steam generator shall be provided with a systemof oil firing equipment, including burner, pilot, forced draft fan, flame
safeguard system, combustion control system, and all other equipment and devices
required for a complete firing system. 
ie firing equipment shall be the manufacturer's standard system except as 
otherwise specified herein.
 
The entire system shall be completely factory assembled and tested.
 

zor mechanical atomizing
* 2F.8.1 Burner. The burner shall be of the low pressure air atomizinitype
 
and shall be complete with all required accessory equipment.
 

2F. 8.2 Flame Safeguard System. A complete system of flame safety and safetyinterlock equipment shall be furnished. A complete description of the system
shall be submitted to the Engineer for review.
 

2F.8.3 Combustion Control System. 
A complete automatic combustion control
system shall be furnished to maintain set 
steam pressure and to regulate fuel
and air flow. 
The system shall be of the modulating type. A complete description of 
the system shall be submitted to the Engineer for review.
 

2F.8.4 
 Controls and Instrumentation. The manufacturer's standard complement
of controls and instrumentation shall be furnished. 
All indicating lights,
control switches, annunciators, and other control components shall be mounted
in 
a fabricated enclosed control panel on the steam generator. 
A complete
system of annunciation and trip devices shall be provided for protection ofsteam generator. 
A complete description of the controls and instrumentation 
the
 

shall be submitted to the Engineer for review. 

The controls and control circuits shall be suitable for use with 240 volt,50 Hz, single phase power supply. Control transformers of adequate capacity
shall be included in the control panel. 
The control transformer secondary
shall be fused and grounded. 
All motor starters, controls, and interlocks
associated with the unit shall be installed in the control panel. Startersfor three phase motors shall have three overload units. Electrical serviceto the control panel will be 416 volt, 50 Hz, 3 phase. The main circuitbreaker shall be three pole, 600 volt, thermal-magnetic type. 

All control equipment shall be especially designed for package steam generator
use and shall be approved by the Underwriters' Laboratories and Factory Mutual.All electrical wiring shall conform to National Electrical Code.
 

2F.9 
 FEEDWATER FLOW REGULATION. 
 A complete system for feedwater flow regulation shall be furnished, including feedwater pump, feedwater tank, all valves,
piping and sensing elements. A complete description of the system shall be

submitted to the Engineer for review.
 

* Revised per BVI letter dated 1 May 1974 
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2F.9.1 Feedwater ?.. One feedwater pump, to supply water asboiler, shall be furnished required by thefull-length base plate. 
complete with motor, shaft coupling guard,, andand a raised edge. 

The base plate shall be provided with drainage groovesThe feed pump shall be mounted to the boiler unit base frame,or alternately to the desalination evaporator base frame. 
Each bidder shall submit characteristicfurnish. curves for the pumps he proposes toThe curves shall show head, horsepower, and efficiency all plotted
against capacity.
 

2F9.2 Feedwater Tank. A feedwater of weldedadequate volume shall be 
tank steel constructionfurnished. withThe tank shall be crmplete with

glass, float controlled valve sized for 5 to 100 per cent make-up water,
 
and supporting 

gage 
frame to place the tankfeed pump operation. at the proper height for efficientAdditionally, the height chosen shall provide gravity


drain of the condensate from the desalination brine heater into the feedwater
 
tank. 
 The tank may be mounted on the boiler frame
mounted on the base or alternatelyframe of may bethe desalination evaporator. Connectionfor condensate returns from other equipment will be required.
 

points 

2F.10 
TRIM AND PIPING. 
All trim and piping required for a complete operating
 
steam generating unit shall be furnished.
valves, and accessories integral to 

This shall include all piping,

steam generator. or between any equipment supplied with the
Trim and piping shall be the manufacturer's standard except
as 
specified otherwise herein.
 

* All piping cop.ections 2 inches and smaller shall be socket welding type and
 
all piping connections 2-1/2 inches and larger shall be flanged or butt welding

type except that fuel piping may be threaded. All piping shall be steel.
All threaded and socket welding fittings shall be forged steel, 2000 psi
pressure class minimum. 
All flanges shall be steel.
 

* All water and steam valves shall be forged or cast steel.
water connections shall be valved. 
All steam and
 

pressure 
A complete fuel piping train shall be furnished including all valves, strainers,
regulators, 

and shutoff 

relief valves, and other accessories required for control
of the fuel. All piping shall be neatly and compactly arrangedon the burner front.
 
2F.10.1 
 Safet Valves. The steam generatorvalves required shall be equippedto meet the with all safetyrequirements
Vessel Code. 

of the ASME Boiler and PressureCags shall be provided for all valves.
 
,F.10.2 
 Feedwater Valves. 

furnished f3or 

One stop valve and one check valve shall be
the feedwater inlet to the boiler. 
The interconnecting piping
Revised for Contract. Manufacturer's standard is acceptable, but shall
conform wherever practicable to 
the requirements specified herein.
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and fittings between the val s ard Lhit, boiler shiall t,' ttinished. Thi
sitop valve shall be loeLted Lto permiL convenient ope rat itflt. The hocat ton o1"the valves and routllpg of the interconnecting piping stl be, acceptabie to tilt,
Engineer. 

2F.10.3 Steam Drum Outlet Valves. The steam outlet shall be providgd with a 
*stop check 7valve and a stop valve. 

2F.10.4 Blowdown Valves. Blowdown valves shall be furnished for each blow
down connection in accordance with the ASHL Code.
 

2F.10.5 Gage Glasses. Gage glass assemblies shall be furnished in accord
ance with the ASME Code. 
 Blowdown valves shall be located for operation from
the floor level. Chainwheel operated shutoff valves shall be furnished andshall have sufficient chain for operation from floor level. 

2F.10.6 Pressure Gages. 
 A drum pressure gage snail be furnished installed
 
on 
the steam generator at the operating level complete with shutoff and
 
blowdown valves 
and piping.
 

A pressure gage with shutoff valve shall be provided in the fuel oil supply

train. 

Gages shall be in accordance with Section lB except 
the drum pressure gage shall
be a 6 inch Ashcroft No. 1379 Durogauge. 
Each gage shall be furnished with
 
an Ashcroft 
4o. 7001 gage valve.
 

2F.11 BASE FRAME. 
 The unit shall be furnished with 
a rigid fabricated steel
base frame. The base frame shall be designed and constructed to give a
neat, smooth, streamlined appearance. iNo additional base supporting steel
 
shall be required. 

2F.12 MOTORS. 
All motors required for the steam generator auxiliaries shall

be furnished in accordance with the Motor Specification and Data Sheets
included at the end of 
this section and Section 1D of these specifications.
 

2F.13 STACK. 
The steam generator shall be provided with a flanged stack
 
connection for extension by the Owner.
 

2F.14 CLEANING AND PAINTING. The steam generator shall be thoroughly clemied

and shop primed in accordance with the requirements stated in Section lB.
The heat transfer surfaces shall be protected against corrosion during ship
ment and storage by a method acceptable to the Engineer. 

2F. 15 PROTECTION. The steam generator and auxiliaries shall be preparedshipment in accordance with the requirements stated in Section 
for 

lB under
 
PACKAGING and under PROTECTION.
 

* Revised for Contract 
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S ITEN 
MOTOR PACKAGIE STEM0 (:ENERATOR 

I I 

FEED P'ULMP 
SPEC _____....

PROJECT 6104 

MOTOR SPECIFICATIONS
 

TYPE INDUCTION 
QUANTITY ONEmP SFE SECTION 1D 'OLTS 380 PHASE 3 HERTZ 50 PF --
SERVICE: 
INDOOR 
 -- .i'4JTIOOR X 
SERVICE FACTOR 
 1.0
 
NEHA DESIGN CLASS B
 
INSULATION SYSTEM: CLASS 
 B.STANORD 
 - SEALED X ENCAPSULATED 
 -- ,AN EP 50 CMOUNTING: 
VERTICAL 
 -- .HORIZONTAL 
 XSHAFT: 
SOLID 
 X 
 HOLLOW
ENCLOSURE: TYPE TOTALLY ENCLOSED FAN COOLED NEMA WATERPROOF
 

SPACE HEATERS:
 

VOLTS 240
 
PHASE SINGLE, 50 HERTZ 
WIRED TO SEPARATE TERMINAL BOX: YES -- No
INLET AIR FILTFR X
 

NONE
 
OTHER REQUIREMENTS: 
 AS SPECIFIED. 
 SHALL iiNLUDE MOUNTING FOR PUMP IF REQUIRED.
 

CURRENT TRANSFORMERS 
 NI,
 
SOLE PLATES: YES 
 -- NO XBEARINGS: TYV ANTIFRICTION HIM AFBMA L-1O RATED LIFE _130,000LUBRICATION: TYPE HRS
GREASE 
 SYSTEM SELF-LUBRICATING
 

OTHER REQUIREMENTS: REGREASEABLE 

TEMPERATURE DETECTORS: 
 NONE
 
WIRED TO TERMINAL BLOCK 
IN SEPARATE DETECTOR TERMINAL BOX: YES 
 -- .NO

WINDING: --

NO. PER PHASE _,,_--

TYPE 

BEARINGS:
 
TYPE 


DISCHARGE AIR:
 
TYPE 


STARTING CONDITIONS:
 
BUS VOLTAGES. KV: 
PRIOR TO START. --
 ,HINIMUM ALLOWABLE DURING START
IMPEDANCES, I ON ...._
-MVA BASE: SOURCE- -- +J __ 

; 
-.. -BUS- --
OTHER REQUIREMENTS: +j -- -MOTOR.AlTOTHER OTRNnJTS
N .S C IA O TOBE IN ACCORDANCE 

MOTOR 
SPECIFICATION AND DATA SHEET
 

INTElri ATjiGlAL AGENCY OF NIOSTRY CF PUBUC ORKS AND POWERGOVERNMENT OF REPIJBLIC OF INDCNESIA 2F-
ENGCCrIN EERSC 10 PE2X50)AMWUCONSUJLTING N UITRA& ITSSEMARANG STEAM POWER PLANT 2 -Mj '1IANSCITY. Mo. 
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MOTOR PACKAGE STEh GENERATOR FD FAN ITEN 
 _-_2
SPEC .M-412BPROJECT 6104
 

MOTOR SP .C!FICATIONS' 

TYPE -INnhI Tin 
1)"TI TY .MP glE qIpCTTON i. 

SERVICE: IODOOR --. 

SERVICE FAC'T'R - 1.0 

,VOLTS _ 

OUTDOOR 

380 

- X 

PHASE . HERTZ 50 pp. --

NINA DESIGm CLASS B 
INSULATION SYSTEM: CLASS ... B STANDARD 

MOUNTING: VERTICAL -- HORIZONTAL 
SHAFT: SOLID X HOLLOWENCLOSURE: TYPE TOTALLY ENCLOSED FAN 

-- SEALED X ENCAPSULATED 
X 

COOLED NEMA WATERPROOF 

--Z:. ANI TEMP 50 C 

SPACE HEATERS: 

VOLTS 240 
PHASE SINGLE, 50 HERTZ 
WIRED TO SEPARATE TERMINAL BOX: YES -- ,NO X 

INLET AIR FILTER NONEOTHER REQUIREMENTS: AS SPECIFIED' "c 

CURRENT TRANSFORMERS 
 NONE 
SOLE PLATES; YES 
 _ 
 -- NO
BEARINGS: 
TYPE - ANTIFRICTION 

x 
HIM AFBMA L-10 RATED LIFE 
 130.000LUBRICATION: MRSTYPE GREASE 
 SYSTEM 
 SELF-LUBRICATING
 

OTHER REQUIREMENTS: REGREASEABLE 

TEMPERATURE DETECTORS: 
 NONE
 
WIRED TO TERMINAL BLOCK IN SEPARATE DETECTOR TERMINAL BOX: 
YES  0 --
WINDING:
 

NO. PER PHASE
 
TYPE 


BEARINGS:
 

TYPE 


DISCHARGE AIR:
 

TYPE 


STARTING CONDITIONS:
 
BUS VOLTAGES, KV: 
PRIOR TO START_ --
 .MINIMM ALLOWABLE DURING START
IMPEDANCES, I --ON 
 -MVA BASE: SOURCE 
 +J -- _BUS_
OTHER REQUI R4ENTS: j -4OTOR 

TA
WVTH VE -.IN ACC D _
 

MOTOR
 
SPECIFICATION AND DATA SHEET
 

BLACKc &VEATCH I PERUSAHAAN UMUM LISTRIK NVEGARAITJTE ANATi OtA L "
AGENCY OF MINISTRY OF PI)EILIC WORKS ANf POWER
GOVENMENT OF REPUBLIC OF IrOCNESIA
CONSULTING 
 SEMARANG STEAM POWER PLANT 
 2F-7
ENGINEERS 


KANSAS CiTy, MjO. 100 (2X50) MW UNITS I &2 



--

-- 

50 

MOTOR PACYACF STEAM GEERA4TOR AIR ITEMCOHPRESSOR 
SPEC M-12B 

FOJECT 6104 
MOTOR SPECIFICATIONS
 

TYPE INDUICTION 
QUANTITV ONE'IF -SEF iE=ON.1 - .VOLTS 30. PHASE 3 HERTZ 50 PF --SERVICE: 
INOOR 
 -- ,OUTDOOR X 
SERVICE FACTOR 
 1.0NEMA DESIGN CLASS 

INSULATION SYSTEM: 
CLASS ---R.STANDARO 
 SEALED 
 X EPCAPSULATED 
 - AM TDMOUNTING: VERTICAL 
 -- .HORIZONTAL X 
SHAFT: SOLID 

-

X 
 HOLLOW 

ENCLOSURE: TYPE TOTALLY ENCLOSED FAN COOLED NEMA WATERPROOF 

SPACE HEATERS:
 

VOLTS 240
 

PHASE SINGLE, 5 HERTZ
 
WIRED TO SEPARATE TERINAL BOX: YES 
 -- ,NO X

INLET AIR FILTER NONE
OTHER REQUIREMENTS:
 

CURRENT TRANSFORMERS 
 NONE 
SOLE PLATES: YES 
 XL0BEARINGS: TYPE 

--

-ITINRICTION
NIH AFIMA L-IO RATED LIFE 130,000LUBRICATION: HS
TYPE GREASE 
 SYSTEM SELF-LUBRICATING
 
OTHER REQUIREMENTS: REGREASEABLE
 

TEMPERATURE UETECTORS: NONE 
WIRED TO TERMINAL BLOCK IN SEPARATE DETECTOR TERMINAL BOX: YES 
 - 10 -
WINDING:
 

NO. PER PHASE --


TYPE ....
 

BEARINGS:
 

TYPE --


DISCHARGE AIR:
 
TYPE --

STARTING CONDITIONS: 
BUS VOLTAGES. KV: PRIOR TO START MINIMUM ALLOWABLE DURING STANrIMPEDANCES, % ON 
 -- --_ ;HVA BASE: SOURCE-
 -- -BUSOTHER REQUIREMENTS: 

-- + j - -OmORAL.OTHER EOUTS NOT SPECIFED ABOVE To BE IN ACCORDANCE
WTTH SCIN1) 

MOTOR
 
SPECIFICATION AND DATA SHEET
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PERUSAHAAN UMUJ LISTRIK NEGARA
 

SEMARANG STEAM'i POWER PLANT 

SPECIFICATIONS AND DOCUMENTS
 
FOR
 

HEAT EXCHANGERS
 

SPECIFICATION 6104 
- M-12B
 

ADDENDUM 1
 
November 14, 1973
 

Each bidder shall note these revisions to the specifications and documents
and incorporate these revisions in his proposal.
a signed acknowledged Each bidder shall attach
copy of this entire addendum in the front of the
specifications and documents submitted with his proposal.
 
This addendum consists of nine pages and revised Pages C-i, C-2, C-3,
D-18, and D-21.
 

1. Pag A-1. 
 In the third line of the 
fifth paragraph, change the last
word from "disqualification" 
to "rejection".
 
2.. P A-1. 
Add the words "and documents" following the word "specifications" in the first line of the last paragraph.
 
3. 
 Tae A-2. 
 Delete the first paragraph and insert in its place the
following revised paragraph:
 

"Copies of the specifications and documents obtained in the
United States require a deposit of $5.00; those obtained
in Indonesia require a deposit of Rp 2,000. 
Deposits will
not be refunded."
 
4. Page A-2. 
 Add the words "and documents" following the word "specifications" in 
the second paragraph.
 

Add the words "and documents" following the word "specifications"
in the second sentence of the fourth paragraph.
 
5. 
 Pa e A-2. 
 In the second line of the fifth paragraph, delete the word
"within" and substitute the phrase "for a period of".
 

(PLN - 6104 
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- M-12B)
(ADDENDUI147 )
1114731 



6. 	 Pa 
 A-2. 
 Revise the first sentence of the last paragraph to read:
 
"The Perusahaan Umum Listrik Negara reserves
proposal the right to accept the
which, in its Judgment, is the lowest responsive proposal
submitted by a qualified bidder."
 

7. 	 Page F 3, Article B.4.1. 
 Revise the second paragraph to read as
follows: 
 -


"The 	bidder shall not alter any part of these specifications

and documents in any way."
 

8. 	 Pa&e B-4, Article B.4.3. 
Change the spelling of the name of the
Owner's Director of Construction to read:
 

"Ir. 	Bagoes Moedijantoro"
 

9. 	 Page B-5, Article B.4.4. Delete the second paragraph and insert
the following:
 

"Unless otherwise specified, proposals shall be for the
complete scope of the work specified in these specifications
and documents. 
 Proposals for individual components of the
work will be considered only to the extent such partial
scope of supply is specifically stipulated in the INVITATION
TO BIDDERS and the PROPOSAL sections included as a part of
these specifications and documents."
 
10. 	Page B-5, Article B.4.5. 


the phra---se-within 
In the last line of this article, change
150 days" to read "for 	a period of 100 days".

11. 	 Page B-5, Article B.6. In the third paragraph, sixth line, change"150 days"toread- 100 days". 
12. 	 Page B-7, Article B.13. Revise the first sentence in the first
paragraph to read:
 

"The 	Owner reserves 
the right to accept the proposal which,
in its judgment, is the lowest responsive proposal submitted by a qualified bidder."
 
13. Page B-8, Article B.15. Delete this article in its entirety and insert

the follwing: 

"B.15 EVALUATION. 
Proposals will be evaluated on the basis
of the fas lump sum price bid for each of the two categories
of equipment and materials independently 
as specified.
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The delivery date stipulated in Article IA.6 mast be 
et
by the successful bidder and must be acknowledged in the
proposal.submitted."
 

14. P 
 C-i. 
 Delete entire page and replace with revised Page C-I attached
 
to this addendum.
 

15. P C-2. 
 Delete entire page and replace with revised Page C-2 attached
 
to this addendum.
 

16. Pag C-3. 
 Delete entire page and replace with revised Page C-3 attached
 
to thhisaddendum.
 

17. P D-5, Article D.4. 
Add the following paragraph at the end of the
article:
 

"The bidder shall submit a list of recommended spare parts
needed for a three year period of operation and estimated
total FAS cost, plus estimated freight charges. 
 The successful bidder only will be required to submit a complete listingwith individual prices."
 

18. 
 Pages D-18 and D-21. 
Delete these pages in their entirety and replace
with revised Pages D-18 and D-21 attached to this addendum.
 

19. g GC-3, Article GC.2. Delete Subarticle 15 at top of page in its
 
entirety.
 

20. Page GC-4, Article GC.7. 
Delete entire article and replace with the
following revised article:
 

"GC.7 
ASSIGNMENT AND SUBCONTRACTING. 
The Contractor shall not
assign or subcontract the work, or any part thereof, without
the previous written consent of the Owner, Engineer, and AID,
nor shall he assign, by power of attorney or otherwise, any
of the money payable under this Contract unless written
consent of the Owner has been obtained. 
No right under this
Contract, nor claim for any money due or to become due hereunder shall be asserted against the Owner, or persons acting
for the byOwner, reason of any so-called assignment of thisContract or any part thereof, unless such assignment has beenauthorized by the written consent of the Owner and AID. 
In
case the Contractor is permitted to assign moneys due or to
become due under this Contract, the instrument of assignment
shall contain a clause subordinating the claim of the assigneeto all prior liens for services rendered or materials supplied

for the performance of the work.
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Should any subcontractor fail to perform in a satisfactory
manner the work undertaken by him, his subcontract shall be
immediately terminated by the Contractor upon notice from the
Owner. 
 The Contractor shall be as 
fully responsible and
accountable to the Owner for the acts and omissions of his
subcontractors, and of persons either directly or indirectly
employed by them, as he is for the acts and omissions of
persons directly employed by him. 
Nothing contained in this
Contract shall create any contractual relation between any
subcontractor and the Owner."
 
21. Pae GC-5, Article GC.8. 


substitute the following: 

Delete this article in its entirety and
 

"GC.8 
ORAL AND WRITTEN STATEMENTS. 
 It is understood and agreed
that the written terms and provisions of this Contract shall
supersede all oral and written statements made by either party
to 
this Contract prior to entering into contract.
statements made by either party 	prior to entering into contract
 
Written
 

and oral statements shall not be effective or be construed as
being a part of this Contract."
 
22. Page!L 
 GC-6, Article GC.ll. 
 Delete the first paragraph at the top
of this page.
 
23. 
 PTae GC-6 
 Article GC.12. 
 In the third paragraph, second line, deletethe word "perfor" and substitute the word "perform". 
24. Pae GC-6, Article GC.13. Revise the sixth and seventh lines of this
article 
to read: 


R s 
a 


or any of his property; l o
 
"Contractor 	

s 
v 


or if at any time the
work under this Contract"
 
25. 	 Page GC-7, Article GC.16. 
 Delete this article in its entirety and
substitute the follow-ng revised article:
 

"GC.16 
FORCE MAJEURE. 
The 
term force majeure, as used in
these contract documents shall mean any cause beyond the
control of the Contractor, and which the Contractor could
not foresee and/or reasonably provide against and which
prevents the Contractor from wholly or partly performing
any duties under the contract.
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Force majeure shall include, but is not limited to, any

of the following:
 

a. 
War, revolution, insurrection or hostilities
 
(whether declared or not)
 

b. 
 Riot, civil commotion or civil uprising (other

than among the Contractor's employees)
 

c. 	 Earthquake, flood, tempest, hurricane, lightning
 
or other natural disaster
 

d. 
 Any fire of major proportions, or explosion
 

e. 	 Epidemic
 

f. 	 Strike, lockout or 
other industrial
 
disturbance
 

If there occurs an event constituting force majeure, the
Contractor shall give written notice of the occurrence to the
Owner within 15 days of the occurrence or as soon thereafter
 
as is practicable, including a statement describing the
effect of such occurrence upon the performance of this
 
agreement.
 

In the event of a force majeure, the Contractor unlesr, otherwise directed by the Owner in writing shall continue to undertake 	and perform the duties included in this Contract as 
as is 
reasonably practicable. 	
Zar
 

If prevented from so performing
by such cause, the performance may be suspended during the
continuance of such inability but for no longer period and
such inability shall be removed if practicable with all
 
reasonable dispatch.
 

In the event of a force majeure resulting in a suspension

of work this Contract shall be extended by a period equal
to 
that 	for which the Contractor was prevented from performing.
 

If such event lasts for more than 45 days after notice has
been given to the Owner in writing, either party to this
Contract may terminate this Contract and the Contractor shall
thereupon be entitled to any sums which would be payable
pursuant to the termination provision of this Contract."
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26. 
 Page GC-8, Article GC.17. 
 In the sixth line of 
this article, deletc

phrase "interest on investment".
 

27. 
 Page GC-9, Article GC.19.1. 
In the third line of the second paragraph,

delete the word "either". 

In the fourth line of the second paragraph, delete the words "an action
 
in court".
 

In the second and third paragraphs, wherever the phrase "Owner or
Engineer" appears, change the phrase to "Owner and Engineer". (5 places"
 

28. Page GC-12, Article GC.23. 
Delete the last sentence of the first
 
paragraph.
 

29. P2e GC-13, Article GC.25. Add the following sentence to the first
paragraph:
 

"Labor costs involved in carrying out such work shall be
borne by the Contractor."
 

30. Page GC-22, Article GC.32.3. 
 In the first paragraph, delete the phrase
except as provided for under the AID Capital Projects Guidelines M.0.
1442.2 and M.O. 1442.3".
 

Delete the third paragraph in this article.
 

31. Page EC-24, Article GC.33. 
Revise the first sentence in this article
 
to read:
 

"Unless otherwise specified the Contractor shall begin the workunder this Contract within 10 days after receipt of a noticeto proceed from the Owner to be followed by the establishment
of an irrevocable Letter of Credit in a mutually acceptable
USA bank for the USA Dollar value of this Contract."
 

32. Pfae GC-30, Article GC.44. 
In the next to last paragraph on this page,
insert the words "Contractor and the" between the words "The expatriate"
in the first line. 

In the ninth line of the next to last paragraph on this page, insert
the words "Contractor and its" between the words "The expatriate". 

33. Page GC-31, Article GC.49.1. Revise "South Yemen" to read "Yemen
(Adan)'7 
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34. PagA.6e
A-3, Article 
 Change the second line of the first paragraph
to read: iCa
 

"of the equipment and materials to assure delivery at the end
of ships tackle at the Port of Semarang,"
 
35. Eae IB-5, Article 1B.15. 
Revise the last line of 
this article to read
 as follows:
 

"paragraphs and at a range of ambient temperatures up 
to 50 C."
 
36. Page IB-8, Article 1B.25. 
 Delete the second paragraph on this page and
insert the following revised paragraph:
 

"Unless otherwise specified, all pressure and temperature
instruments shall have metric scales. 
Scales shall be in
kilograms per square centimeter for pressure instruments
and in degrees centigrade for temperature instruments."
 
37. Page ID-3, Article IDl.5.8. 
 Change the last sentence to read:
 

"The ground lug size shall be in accordance with the
following tabulation:
 

Full Load 
 Minimum Ground
Motor Amperes 

LugRange - AWG
 

0 thru 21 
 12 thru 1022 thru 40 
 10 thru 8
41 thru 65 

8 thru 6
66 thru 156 

6 thru 4
157 thru 240 
 4 thru 2
241 thru 400 
 2 thru 1/0

38. Page 2A-10. Under DESIGN REQUIREMENTS, change the tube side design
pressure from "1800" psi to read "2400" psi and change the tube side
test pressure from "2700" psi to read "3600" psi.
 
39. Page 2A-11. 
 Under DESIGN REQUIREMENTS, change the tube side design
pressure from "1800" psi to read "2400" psi and change the tube side
test pressure from "2700" psi to read "3600" psi.
 
40. Page 2D-4, Article 2D.8.1. 
 After the second item in the design pressure listing, add the following:
 

"Brine heater shell side 
 135 psi"
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41. 	 PaRe 2D-5, Article 2D.8.2. 
Change the second item from the top of
 

the pageto read: 

"Deaerator
 

If tray type 

Type 304 stainless steel
 

If packed type 
Polypropylene or 
acceptable equal"
42. 	 Page 2D-6. Article 2D.9. 
 Change the last line of the last paragraph


to read:
 

"evaporator shell, but will be required for all tube bundles."
 
43. 	 Page 2D-6, Article 2D .12. In the last line of the second paragraph,

change the word "alloy" to read "material". 
44. Page 2D-7, Article 2D.13.2. 


the word "butt" 	
In the last line of this article, changeto read "socket". 

45. Page 2D-8, Article 2D.14. Change the first sentence of the firstparagraph to read:
 

"All interior carbon steel surfaces, including baffles and
supports shall be blast cleaned using steel grit."
 
46. Pa e 2EI-2, Article 2E1.2. 
Delete the first indented item at the topof the page which reads "Inlet feedwater......'. 

Change the second line of the first paragraph after the listingto read "Subsection 2E4" instead of "Subsection 2G4". 
In the second line of the next 	to the last paragraph, change the
words "battery and 240 volt" to read "battery or 240 volt". 

47. Pa es 2E2-3 and 2E2-4 
Article 2E2.8. 
 Delete both paragraphs under
this article and substitute the following:
 

"All interior carbon steel surfaces, including the baffles
and supports shall be blast cleaned using steel grit. 
The
blast cleaning shall be done prior 	to any interior drilling
or fabrication. 
The protective coating shall be continually
touched up during fabrication to provide the required protection. 
The protective coating shall be a water soluble rust
preventive material that is acceptable to the Engineer.
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After fabrication is completed and befort, shipment, the 
interior shall be cleaned and thoroughly drltvd, after which 
all connections and openings shall be adequinrely covered 
and sealed to prevent the entrance of dirt or moisture 
during ocean shipment and prior to erection." 

BLACK & VEATCH INTERNATIONAL 

Consulting Engineers
 

ACKNOWLEDGMENT 

The undersigned bidder hereby certifies that the revisions set forth in
 
this addendum have been incorporated in his bid and are a part of the
 
specifications and documents. / 2
 

Signed _ ______ ,____-_____ 

Date 7 . t g "? 

(PLN - 6104 ) 
(HEAT EXCHANGERS - M-12B) 
(ADDENDUM 1 ) 
111473
 



PROPOSAL
 

To: 	 Ir. Bagoes Moedijantoro, Director of Construction
 
PERUSAHAAN UMUM LISTRIK NEGARA
 
Jalan Sunan Ngampel 1
 
Kebajoran 	Baru, Jakarta, Indonesia
 

PROPOSAL FOR HEAT EXCHANGERS
 

Gentlemen:
 

The undersigned bidder having read and examined the specifications and
associated contract documents for the above designated equipment which
will be incorporated in the new Semarang Steam Power Plant does hereby
propose to furnish the equipment and provide the services set forth in
 
this 	Proposal.
 

All prices stated herein are firm and shall not be subject to escalation
provided this Proposal is accepted within 100 days after the date of
 
opening of the proposals.
 

The prices stated in USA Dollars include all USA taxes which might lawfully be assessed against the undersigned. All Indonesian taxes which
might lawfully be assessed against the undersigned shall be for the account of the Owner in accordance with the provisions of Article GC.22.2
 
of the GENERAL CONDITIONS.
 

LUMP 	SUM PRICES
 

The undersigned bidder hereby proposes to furnish the feedwater heaters,
deaerating heaters, and auxiliary cooling water heaters; and/or the flash
evaporator, desalination plant, and package steam generator in accordance

with the specifications and associated contract documents as defined in
Article GC.l of the GENERAL CONDITIONS for the following firm lump sum
 
prices.
 

C.1 	 EQUIPMENT AND MATERIALS
 

Item_1. 	 Lump sum price for furnishing eight feedwater heaters,
 
two deaerating heaters, and four auxiliary cooling water

heat exchangers fas USA port of shipment complete as
 
specified:
 

Not included in our proposal 

Dollars ($ USA)
(Price in Words) 
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Item 2. Lump oum price for furnishing one flnntI evaporator, one 
desalination plant, and one package steam generator fas
 
USA port of shipment complete as specified: 

Two hundred eighty five thousand, two hundred 

(Price in Words) 

Dollars ($285,200 USA) 

C.2 FREIGHT 

Item 1. 	 Estimated lump sum price of ocean freight including port

charges for handling, loading, and unloading onto barge;

insurance; and port surcharge for shipping all equipment
 
and materials furnished under C.1, Item 1 above from
 
USA port to Port of Semarang, Indonesia:
 

Not supDlied 

Dollars ($ USA)
 
(Price in 	Words)
 

Item 2. 
 Estimated lump sum price of ocean freight including port

charges for handling, loading, and unloading onto barge;

insurance; and port surcharge for shipping all equipment
 
and materials furnished under C.l, 
Item 2, above from
 
USA port to Port of Semarang, Indonesia:
 

Forty thousand 

Dollars ($ 40,000 USA) 
(Price in 	Words)
 

C.3 MANUFACTURER'S FIELD SERVICES 

If required by the Owner, manufacturer's technical field
 
services specified in Section IA will be furnished at
 
:he following rates.
 

C.3.1 Representative's Daily Service Rate
 

Service rate for each technical field representative exclusive
 
of living costs, expenses and transportation, and on the basis
 
of six 8-hour days per week on the site:
 

One thousand, three hundred and twenty dollars/week 

Dollars ($1,320/weISA) 

(Price in 	Words)
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C.3.2 Overtime Kate 

Service representative's time in excess of 48 hours perweek 	will be provided at the following hourly rate: 

1hdrty-five dollars/hour 

(Price :In Words)	 Dollars ($ 35.00/hr. lU) 

C.3.3 	 Expense.
 

Living costs and 
 other expenses incuri A in Indonesia willbe invoiced at cost but wll not exceed the following per diem: 
Thirty-one thousand, one 	hundred and twenty

five 	 Rupiahs (Rp 31,125 IND)
(Price in Words)
 

C.3.4 Transportation
 

Estimated cost per round trip from the bidder's office to
Semarang, Central Java, Indonesia and return, including
living costs and other expenses incidental to travel, but
excluding per diem salary cost:
 

One 	thousand, suven hundred 

(Price in Wiords)	 Dollars ($1,700 USA) 

and
 
Sixty-two thousand, two hundred and fifty 

(Price in (Pic-n-os R upiahs (Rp62,250 IND)ords)
 

The rupiahs to dollar conversion rate is 415 Rupiahs per USA Dollar.
 
The undersigned hereby declares that only the persons or firms interested
in the Proposal as principal or principals are named herein, and that no
other persons or firms than 	herein mentioned have 	 any interest in this Proposal or in the contract to be entered into; that this Proposal is made
without connection with any other person, company, or partics likewise
submitting a proposal; and that it is in all respects for and in goodfaith, without collusion or fraud.
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__ 

SR ILEY _-9F,61o IWC.
 
Soction 2D -
FLASH EVAPORATOR 
 (Bidder's lame)
 

Manufacturer and model number 
 MAXIl MOD6L I-rc E-N.
 
Brine Heater 
 Vapor Condenser
 

Effective tube surface, sq ft 
 '- "
 

Ineffective tube surface, sq ft 
 .
 /,
 

Total tube surface, sq ft 
 57? .5 
 48o
 

Tubes
 

Material 
 "- o s B--II 

Gage 38'6ox IS BW& _/a' x7 a B 6 
Active length, ft 7.5(a. "7.6 
Number of tube passes . "_______"W 

Number of tubes 
 9 7 I11':. .7 " 


Design heat transfer coefficient
 
Btu/hr/sq ft/F 
 5- 0 4oo 
Shell
 

Material, ASTM number 
 . A- --47- C -rEN 
Thickness, in. 
 • 
 .SO I NCHES 

Degasifier material 

. N/A 

Mist eliminator material,
 
ASTM number 


S/s
 
Brine pump requirements (pump fur
nished under separate specifications).-..
 

Flow, gpm 
 ". 30 
 A 
TDH, excluding friction in
Owner's brine piping, ft 


Available NPSH above Owner's
 
supporting steel, ft 
 Z. FT 
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* ( Iiijj n" U~aie) 

* Brine 
 Vapor 
 Brine
* Heater 
 Condenser 
 leater
 
* Tubes Tubes hel
 

Model number 

91 191l e1 

Field assembly
 

Describe the amount of field
 
assembly welding, bolting,
 
accessory installation,
 
piping, wiring and other
field work to be done 
 WeLOIg G" NJOtJIm. 

\t%* l M I k3A Ari, , 

Z ,64-r 4Z-A6 
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PERUSAHAAN UMUM LISTRIK NEGARA
 

SEMARANG STEAM POWER PLANT
 

SPECIFICATIONS AND DOCUMENTS
 
FOR
 

HEAT EXCHANGERS
 

SPECIFICATION 6104 -
M-i2B
 

ADDENDUM 2
 
November 20, 1973
 

Each bidder shall note these revisions to the specifications and documents
and incorporate these revisions in his proposal. 
Each bidder shall attach
a signed acknowledged copy of this entire addendum in the front of the
specifications and documents submitted with his proposal.
 

This addendum consists of two pages.
 

1. Page 2A Article 2A.3. 
 Delete the second paragraph In its entirety.
 
2. Drawing M6104-072773-1. Delete Drawing M6104-O72773-1 which appears
 

at the end of Section 2A.
 
3. Te 2C-4 Article 2C.7. 
Delete the following at the top of the page:
 

"Piping connection:
 

Shell 
 Carbon Steel, ASME SA-515 or
 
ASME SA-285 Gr C
 

Channel 
 Cast iron"
 
4. 
 Page 2C-4' Article 2C.8.3. 
 In the first line of the second paragraph


change the word "zinc" to read "carbon steel".
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'). /ji, A2-2, Art i-e. _'2/.2.3. Clhange the laut line on this page to read: 

'reoluiiel.I lor Lh i.vaporator shell, but will lie 
rqili r.Id Ior all tube hundles." 

BLACK & VI-.ATC!i INTERNA'IONAL 
Consulting Engineers
 

ACKNOWLEDGMENT
 

The undersigned bidder hereby certifies 
that the revisions set forth inthis addendum have been incorporated in his bid and are apaft of the 
specifications and documents.
 

Signed____
 

Date 7 f) )/' " flt 1 iJ 
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PERUSAHAAN UMINM LISTRIK NEGARA 

SEMARANG STEAM POWER PLANT 

SPECIFICATIONS AND DOCUMENTS 
FOR 

HEAT 'LCHANGERS 

SPECIFICATION M-12B 

ADDENDUM 3 
December 18, 1973
 

Each bidder shall note these revisions to the contract documents and incor
porate these revisions in his proposal. Each bidder shall attach a signed 
acknowledged copy of this entire addendum in the front of the specifications 
submitted with his proposal. 

This 	 addendum consists of this page. 

1. 	 Page A-i. Change the closing date for receipt of proposals indicated 
in the fifth and sixth lines of the first paragraph to "January 5,
1974". 

BLACK & VEATCH INTERNATIONAL 
Consulting Engineers 

ACKNOWIEDCMENT 

The undersigned bidder hereby certifies tiat the revisions set forth in 
this addendum have been incorporated in his bid and are a part of the 
contract documents.
 

Signed
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()ONMRCT NO. J 1OO/PU1r/74 P-74k-

PERUSAHAAN UMUM LISTRIK NEGARA + 
AGENCY OF MINISTRY OF PUBLIC WORKS AND POWER
 

GOVERNMENT OF REPUBLIC OF INDONESIA
 
SEMARANG STEAM POWER PLANT UNITS 1 AND 2
 

LISTRIK 01 

NEGARA 

AID LOAN 497-H-024 

SPECIFICATIONS AND DOCUMENTS 

AUXILIARY PUMPS
 
BOILER FEED PUMPS
 

SPECIFICATION 6104-M-26A
 

CONTRACT ISSUE 

BINSHAM-WILLAMETTE CO. 
2800 N.W. Front Ave. 

Portland, Oregon 97210 

BLACK & VEATCH INTERNATIONAL
 
consulting engineers


KANSAS CITY, MISSOURI, USA JAKARTA, INDONESIA
 



PERUSAHAAN UUM L] STRIK NEGARA 

SEMARANG STEAM POWER PLANT 

SPECIFICATIONS AND DOCUMENTS 
FOR 

AUXILIARY PUMPS 

Specification M-26A
 

TABLE OF 	CONTENTS
 

I. 	 BIDDING REQUIREMENTS
 

Invitation to Bidders
Instructions to Bidders 


Proposal

* Proposal Data
Contractor's Proposal PE-9537 

Proposal Information 


Contractor's Revised Proposal PE-9537A 

Contractor's Letter Dated 5 June 1974
 

S......... .:. 
 ...... .... 

Contract 	Agreement
Basis of Contract Award 


Performance Bond 


III. GENERAL CONDITIONS
 

IV. 
 SPECIFICATIONS
 

Part 1 
-
GENERAL REQUIREMENTS
 

Section
 
IA - General Description and Scope
 
IB of the Work
- General 	Equipment Specifications

IC - Engineering Data 

ID - Electric Motors 


Part 2 - TECHNICAL REQUIREMENTS
 

Section
2A - Boiler Feed Pumps 


* Pages D-9 	through D-39 Deleted for Contract
 
** Bid Bond deleted for Contract
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Pagethrough Page 

A-i 


B-1 

C-i 
D-l 


13 pages
 
1 page
 

.... :.:.:.:.:.:...:.::... 

CA-I 


PB-I 

GC-i 

IA-I
"IB-I 

IC-1 
iD-i 

2A-I 


A-2
 

B-8
 
C-4

D-8
 

. 

CA-4
 

PB-2 

GC-32 

IA-5
IB-17
 
1C-6 
ID2-2 

2A-10
 

TC-1
 



Page through Page
 

.... . . ..........
 

~............. ..... ...........................
 

APPENDIX
 

Addendum I Dated 14 November 1973 
 21 pages
 
Addendum 2 Dated 18 December 1973 
 1 page
 
Addendum 3 Dated 31 December 1973 
 1 page
 

** Not'Included in Contract 

(PLN - 6104 ) 
.(AUXILIARY PUMPS - M-26A) 

102373 TC-2
 



INV TATION TO BII)DLRS
 

AUXILIARY PUMPS
 

FOR 
S IL::'tAiLAJ Afl1P(WER PLANT
 

PERiUSAiLAAN UMIUM LISTRIK NEGARA
 

:;ealtd proposal.,; will h. recc.ved by Perusahaan Umum Listrik Negara (an
agency of the Ministry of Puil.ic Works and Power of the Government of theiepullic of indoncSia) , at the oi fice of the Director of Construction,
Perusahaan Umum Listrik Negara, Jalan Sunan Ngampel 1, Kebajoran Baru,
Jakarta, Indonesia until 11:00 a.m. Western Indonesia Time on* dida"i 20, f'li and then publicly opened for furnishing: 

**IW W %,1107$ <February 1, 1974 
FOUR BILFa FILM PIDIPS; 

to be i urni j'ora ted rtn tlie-+ new 1I00 MIW (2- )0 MW units) Semarang S team Power
P1 ant, loc:ated in the port urea of ti~e City of Sema~rang, Java, Indonesia. 

United SLateCS funds for the project will be furnished under United States 
Agency for Internaitional bc'velopment (AID) Loan 497-H1-024. 

It will be ;i condition of t he proposaiLlhat all proposed equipment and 
materials shall have their ,source anpi origin in countries designated as 
eligible in United States All)(leographic Code 941. 

Proposals will be considered only from qualifiedl manufacturers, or 
authorized representatives oi qualified manufacturers, who regularly
manufacture equipment and ma:eriais of the type specified and who have 
built three or more units with i.3lr design requirements, each with 
not less than three years of successful operating experience. 

*Revised in accordance with Addendum 2, item 1
 
**Revised in accordance with Addendum 3, Item 1
 

***Not in Contract
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F'dders must submit data with their proposals to establish their qualifici i ,rs performing the work.
fo: Propisals not accompanied by this data
,ec l - ified as nonresponsive and subject t oyd td yf~d iyo 
_IspEctiv.e rejectlonbidders may examine'and obtain copies of 
the specificationsgand documents

ii tie following offices' 

1. Black & Veatch International

Jalan Sunan Ngampel 1 

Kabajoran Copies of the specificationsBaru 

and documents obtained in the
Jakarta, Indonesia 
United States require a deposit

nof
2, 
Black & Veatch International 

$5.00; those cbtained in
Indonesia require a deposit of
1500 Meadow Lake Parkway 
 Rp 2,000, Deposits will not be
kansas City, Missouri 64114 USA 
 refunded.
 

~* ** \'' p p s mu s t b e mad e o n t he printed forms included in the specification
 

:~*idupli'cate copies of and documats
each proposal will be required, each copy being
hound with a copy of the specifications and documents.
 

±dhr wi be requiredJ1l to furnish a bid bond in the amount of not.'r 10 p r cent of the total value of the bid. 
less
 

* * 1 The bid bond shall be as
n the instructions to Bidders included with the specificati.nsoA
 

oyo~~cpcsais and documents

S' shall be firm and cannot be altered, withdrawn, or resubmitted100 days after the date set for opening of bids. 
All proposals shall
' . a lunp sum basis, Proposals may be submitted on the basis of fur:ill p ,mps nsh--pcified, boilerthe feed pumps only, or the remainder of thep ±_-p
only. 
Proposals will not be considered for individual pumps other than 

'Qcilr fed pumps. 

***** V dAWd VdId IU&N1I idd~~didi~ ( d{ ~~~~ 

/-Al id
iliiddi d 4~ff jijj~du dd iU id~U~l/d 
 Id ...dLN4d. Q4 U1Any award, waiver of irregularities, or rejec:,-' : vrcposals shall be subject to AID approval. 
Proposals received
1t ,speLified
time of closing will be returned unopened.
 

he r eruvahaan 
 rJ huListrik Ne] MINISTRY OF PUBLIC WORKS AND POWER

re.ierves the 
right to accept theproposal which, represented byin its judgm.nt, i PERUSAHAAN UMUM LISTRIK NEGARAthe lowest responsive proposal Ir. Bagoes Moedijantoro,
 
submitted by aqualifiedbidder. 
 Director of Construction
 

*Revised in accordance with Addendum 1, Item 1

**Revised in accordance with Addendum 1, Item 2


***Revised in accordance with Addendum 1, Item 3
******Revised in accordance withwith AddendumAddendum 1,1, ItemItem 6 

****Revised in accordance 
 4


*****Revised i% accordance with Addendum 1, Item 6 (PLN  6104)
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INSTRUCTIONS TO BIDDERS
 

agen,,y of the
Republic of Indonesia, Public Works and Power of the Government of the 

an 
.A UNRA_P.roposals 

Ministry 
are 
of 	

requested by the Perusahaan Umum Listrik Negara,
hereinafter referred to as the "Owner" for equipment,

materials, and related work set forth in the attached specifications. 
All

Proposals shall be prepared and submitted in accordance with these instructions.
 

B.2 GENERAL PROJECT DES RI 
 N.
wille incorporated in the Owner's 
The specified equipment and materials
new Semarang Steam Power Plant. 
 The
Java, Indonesia. 


plant will be located in the 	port area of the city of Semarang, Central
Initial plant construction will consist of two 50 MW
oil fired steam electric generating units.
 
The dollar portion of the project will be financed by the United States Agency
 
for International Development (AID) under Loan 497-H-024. 
 The rupiah portion

of the project will be financed by the Government of Indonesia.
 
B.3 	 BIDDER QUALIFICATIONS 
 In order for his proposal to be considered,
 
the bidder must submit writtr evidence, satisfactory to the Owner, of his

qualifications 
to satisfactorily perform the specified work. 
Qualification
data shall be submitted with 	the proposal in a separate envelope clearly
marked as 
follows:
 

QUALIFYING DATA
 

For __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _(Title of Work 
_ 

Proposed) 
_ _ 

(Bidder 's Name) 

For 

PERUSAHtkN UMUM LISTRIK NEGARA BID OPENINGFOR SEMARANG STEAM POWER PLANT 

(Date of Bid Opening)

The envelope of 
qualifying data shall be placed inside the envelope containing the proposal.
 
The bidder shall certify his 	qualifications by submitting evidence that he:


Is a qualified manufacturer, 
or authorized representative 	of
a qualified manufacturer, who regularly manufactures equipment
and materials of the type specified
 

(PLN - 61.04(EQUIPMENT 	 )& MATERIALS) 

101573	 B-1 



kJJ*.~ co antici- ate c.iange in ownership or major policy 

'; 

ij(-;: o ihe propc,' ec; work. if such change isj,.ted the scope and effect thereof shall be defined. 

I,., ,;!-qate -1 :t :d manufacturing capaciry ivailable 
t do the work properly and expeditiously within the time
neN' "f ,- til.ed 

, or, *d'eqtcute field• n service organization
? (reyitelhnr:-i services in Indonesia such as erection-!visar.< or sner,ice,,en if such services are required by thespecili,-lrinn: and associated documents 

,Tj ,eq..ttc : nan. i .,Ltus to meet the financial obliga
t: in, incident co [IL* work 

iias no clainis 
pending against him regarding the quality

of performance of his work
 

Is 
a well established manufacturer having adequate technical
 
knowledge and practical experience
 

Has designed and manufactured three or more units having
similar design requirements, each of which has been in successful commercial operation for a period of not less than
three years. The 
evidence shall consist of a selected listing
of the 
units, indicating for each unit the owner's name, location, date of 
initial operation, and rating. 
The listing shall
be specially prepared 
for this particular bidding and shall list

only tho-,o 
units failing under the above requirements.
 

Has desiened and manu;actured equipment of typethe proposed
during the preceding two years 

h~e H idder !:; 'idvl:wd thit the above stated requirements are a minimum andV:hIt the (owne: res;erves tho right to 
request the submittal of additional
 
injorniat ion.
 

IT& Owrnn.r resorvei the right to reject the proposal of any bidder if, inthe opinion of 
the Owner, the qualification data is incomplete or thebidder ii not qualified to satisfactorily perform the work. 

(PLN - 6104 )B-2 (EQUIPMENT & MATERIALS) 
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B.4 	PROPOSALS. 
Seven copies of each propusal shall be prepared and submitted, each copy containing a comple.e bound copy of these contract documents. 
 Proposals which are 	not prepared and submitted in accordance with
these instructions may be rejected.
 
B.4.1 Preparation. 
Each proposal shall be carefully prepared using the
proposal and data forms bound herewith. 
Entries on the proposal and data
forms shall be typed, using dark black ribbon, or legibly written in black
ink. 
All prices shall be stated in words and figures except where the
forms provide for figures only. 
All proposals shall 	be in English.


* The bidder shall 	not alter any part of these specifications in any way.
 

anddocuments
The bidder shall 	staple or otherwise bind, with each bound copy of contract
documents submitted, a signed copy of each addendum issued for these speci
fications during the bidding period. 
 The bidder shall 	assemble all drawings,
catalog data, and other supplementary information necessary to 
thoroughly
describe materials and equipmnt covered by the proposal, and shall attach
sucl 
supplemental information to the bound copy of these specifications
submitted with the proposal. 
No such descriptive 	data will in any way be
construed to be a part of or to modify in any way the bidder's proposal.
 
B.4.2 	Signatures. 
Each bidder shall sign the proposal with his usual
signature and shall give his full business address. 
 The names of all
persons signing should also be typed or printed below the signature.
 
Bids by partnerships shall be signed with the partnership name 
followed
by the signature and designation of one of the partners or other authorized
representative. 
A complete list of the partners shall be included with the
-o)Posal.
 

4. 
 y a corporation shall be signed in the official corporate name of the

corporation, followed by the signature and designation of the president,
secretary, or other 	person authorized to bind the corporation.
 
A bid by a person who affixes to his signature the word "president", "secretary", "agent", or other designation, without disclosing his principal,
will be rejected. Sa-isfactory evidence of the authority of the 
officer
signing in behalf of the corporation shall be furnished. 
 Bidding corporations shall designate the state in which they are incorporated and the
adu'ress of their 	principal office.
 

The bidder's name stated on the proposal shall be the exact legal name of
the firm.
 

*Revised in accordance with Addendum 1, Item 7
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;.4.3 Subnitta. Proposals shall be submitted in sealed envelopes endorsed
on thu outside with the bidder's 
name and address and marked on 
the outside

-S follows: 

?PSAL R)R (Name of equipment)
SEMARANG STEtM POWER PLANT

Ti BE OPENED 11:00 A.M. WESTERN INDONESIA
 
TIML 1N JAKARTA, INDONESIA on
 

,197.
 
(Date of Opening)
 

*,ie 
 pruposal along with supplementary information and qualification data shall
be transmitted 
to the following:
 

The original'and four copies to:
 

Perusahaan Umum Listrik Negara
 
Jalan Sunan Ngampel 1
 
Kebajoran Baru
 
J karta, Indonesia
 

Bagoes Moedijantoro

Attention: 
 Ir.AAA1$ 
 M6AAAAAWA
 

Director of Construction
 

Two copies to:
 

Black & Veatch International
 
1500 Meadow Lake Parkway

Kansas City, Missouri USA 64114
 

Attention: 
Mr. L. J. Svoboda
 

Proposals may be submitted either by authorized local representatives or
directly by qualified manufacturers. 
 A single proprietary interest shall
not submit multiple proposals for the same work even though the individual
.roposals are submitted under different names. 
The Owner reserves the
right to reject proposals so submitted.
 

Proposals will be received up to the date and time specified in the
INVITATION TO BIDDERS. 
 Proposals received after that time will be returned
to the sender unopened. 
It is the responsibility of the bidder to 
assure
that his proposal is received by Perusahaan Umum Listrik Negara at their
office prior to 
the time set for opening.

to Bidders shall send a cablegram
ttle Owner at the time their proposal is dispatched indicating that the
proposal has been dispatched. 
The cablegram should be addressed to Ir. Bagoes
Noedijantoro, Director of Construction, PLNPST, Jakarta, Indonesia.
 

*Revised in accordance with Addendum 1, Item 8
8-4 

(PLN - 6104 
 )(EQUIPMENT & MATERIALS)
 
101573
 



8.4.4 
 Firm and Coplete Proposals. 
All prices stated in the Proposal
of the successful bidder shall be firm throughout the duration of the
contract without escalation.
 

PkAW A MAM kNd W~ oh* aEj64W c&/kfk Udb• D%66MOW ty 4 4jV : / W 'iv .4 1ad %/j v/7 

M *" hkM WAkL . 

B.4.5 
 Withdrawal. 
 Proposals may be withdrawn, altered, and resubmitted
at any time before the time set for opening the bids.
**withdrawn, altered, or resubmitted uaAA/fAIi Proposals may not be/d thereafter. 
B.5 INFORMATION TO BE SUBMITTED WITH PROPOSAL. 


"for a period of 100 dayswith his p'roposal the Each bidder shall submitname of manufacturer and the type or model of each

principal item of equipment or material he proposes to furnish. 
 He shall
also submit drawings and descriptive matter indicating general dimensions,
principle of operation, and the materials from which the parts are made.
Any bid not having sufficient descriptive matter to describe accurately
the e,.,Ipment or materials bid upon may be rejected as 
irregular.
drawing!. and descriptive matter submitted by the successful bidder will
be retained by the Owner.

descriptive matter as 

Any material departure from these drawings and
 

The
 

submitted will not be permitted without written permission from the Owner.
 
Verbal statements made by the bidder at any time regarding quality, quantity
or arrangement of equipment will not be considered.
 
If alternate equipment or materials are indicated in these specifications,
the Bidder shall have the option of selecting any one of the alternates
so indicated.
 
B.6 
PROPOSAL GUARANTEE. 

guarantee in 

Each proposal shall be accompanied by a proposal
an amount not less than 10 per cent of the total bid.
 
The proposal guarantee shall be made payable without condition,Dollars to Perusahaan Umum Listrik Negara, in USA

and the amount thereof may be
retained by said Perusahaan Umum Listrik Negara as liquidated damages if

the bidder's proposal is accepted and the bidder fails to enter into con
tract in the form prescribed, with legally responsible surety, within 45
calendar days after the date he is awarded the contract.
 
The proposal guarantee of each unsuccessful bidder will be returned after

award of contract or when his proposal is rejected. The proposal guarantee
of the bidder to whom the contract is awarded will be returned when said
bidder executes the contract and fileb a satisfactory Performance Bond.
The proposal guarantee of the second lowest responsive bidder may be re

***tained for 
a period not 
to exceedA 
 days pending the execution of the
contract and Performance Bond by (the successful bidder.
 
00 

(PLN - 6104
(EQUIPMENT & MATERIALS)) 
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,,, proposai guarantee shall he in the form of a bank draft, an irrevocable.~: gu'i:-antee or acceptablean bidder's bond in the form included herein.:,1.tLy :ust be approved by the Owner and AID. Bank drafts or guarantees:. L be i:;ued by a solvent USA bank meeting the criteria established by
tLe USA Controller of Currency for guarantees issued by USA national banks.
',iider's 'onds 
must be issued by companies authorized to do business in
The bidder'F state of incorporation and must meet the criteria established
by the USA Treasury Department for acceptable sureties on U.S. Government
:,onds.
 

.7.__s,
?ER1TTS, AND LICENSES. 
 The bidder's attention is directed to
Lhe provisions 
set forth in the GENERAL CONDITIONS under the article TAXES,
PERMITS, AND LICENSES. 
 Each bidder shall be responsible for determining

the applicable taxes, permits, and licenses.
 

b.6 TI: SCHEDULE. 
The time schedule for performing the specified work
will be a basic consideration of the Contract. 
The proposal shall be based
upon submittal of drawings and engineering data in accordance with the 
requirements 
if Section 1C and performance of the work in accordance with
the schedule specified in Section 1A. 
It will be necessary that the bidder satisfy the Owner of his ability to complete the work within the stipulated time. 
 In this connection, attention is called to the.provisions of
the attached GENERAL CONDITIONS relative to delays and extensions of time.
 

&.9 LOCAL CONDITIONS. 
 Each bidder is urged to thoroughly inform himself
of all conditions and factors which would affect the prosecution and com
pletion of the work.
 

It must be understood and agreed that such factors have been properl)
investigated and considered in the preparation of the proposal submitted.
No 
claims for financial adjustment to any contract awarded for the work
under these specifications and documents will be permitted by the Owner
which 
are based on the lack of such prior information or its effect on the
 
cost of the work.
 

B.10 
 INTERPRETATION OF SPECIFICATIONS. 
 If any prospective bidder is in
doubt as 
to the true meaning of any part of the proposed contract documents,
he may submit to the Engineer 
a written request for an interpretation. The
person submitting the request will be responsible for its prompt delivery.
Any interpretation of the proposed documents will be made only by addendum
mailed or delivered to each person receiving a set of such documents. The
Owner will not be responsible for any other explanations or interpretations

of the proposed documents.
 

(PLN - 6104
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B.4.4 Firm and Corn 
 ee Proposals

Unless otherwise specified, proposals shall befor the complete scope of the
work specified in these specifications and documents. 
 Proposals for
Individual components of the work will be considered only to the extent
such partial scope of supply is speclficl;aly stipulated in the INVITATION
To 
 BIDDERS and the PROPOSAL sections included as 
a part of these specifications and documents.
 

*Revised in accordance with Addendum I, Item 9
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B.l1 BOND. The Contractor t whom the workto furnish a performance bond the 

.sawarded will be required 
** to Owner pricr to signing of theThe bond shall be equal to contract.per cent of the dollar value of the contractand shall be payable in USA Dollars.
 

The bond shall cover the performance of the work included in these specifications. 
The bond shall be executed on 
the form provided a copy of which
is attached hereto. 
 The bond shall be signed by a surety authorized to do
business in the state in which the Contractor is incorporated or has his
principal office; acceptable as surety to the Owner and AID; and acceptable
as surety under the criteria established by the USA Treasury Department for
acceptable sureties on U.S. Government bonds.
 
B.12 INELIGIBILITY. 

debarred, or 

No "irm included by AID on its list of suspended,
 
or in 

ineligible bidders will be permitted to bid either individually
a joint venture, nor shall aiLy firm so listed qualify for performing
the work as a subcontractor or otherwise.
 

No USA firm, or any firm owned more than 50 per cent by a USA firm
shall be eligible for bidding or financing if the USA firm is not in
compliance with Executive Order 11246, as amended, and regulations and
orders issued thereunder.
 
* B.13 ACCEPTANCE AND REJECTION OF PROPOSALS. 
XAA Pi6t WA)WA AAA Ow


4 i -Vv i~_i74 T-AowA$A*p~h AA$fYA M A A Pih'4dy VJi 4"f~ VIW4if11W alldo(V 1 4~ Aj( 
"A$ to tA&JtW AAA &A.I OA* AAAA AAA kkJJ4 ttOSO$4waiver of irregularities, or t~o j.A A~A~A Any award,rejection of proposals shall be subject to
AID approval.
 

A responsive proposal is 
one which accepts all of the terms and conditions
of these specifications and documents without material modification.
material modification is A
 one which affects in any way the price, quantity,
quality, or delivery or installation date of equipment 
or materials; or the
price, quality, scope, delivery date, or completion date of equipment and
materials, or other services to be supplied or performed; or, which limits
in any way any responsibilities, duties, or liabilities of the bidder or
any rights of the Owner or of AID, as any of the foregoing have been
specified or defined in these specifications and documents.
 

B.14 CURRENCIES. 
 Proposal pricing shall be stated in USA Dollars and
Indonesian Rupiahs as 
shown in the Proposal. 
It is intended that the
Contractor be paid in the currencies expended by him.
side Indonesia shall be shown as USA Dollars. 
Costs incurred out-


Pricing shall be in Indonesian
Rupiahs for that portion of the work performed in Indonesia, except wage
payment to expatriate employees and other allowable dollar costs.
 

e Owner reserves the right to accept the
 
(PLN - 6104 ) I 

proposal which, in its judgment, is the
lowest responsive proposal submitted by(EQUIPMENT & MATERIALS) 
 a qualified bidder. 
 B-7
101573 
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* U JdT2dWdo7I /"Wid/ i didd1 ld/dfdiYaa U £id46W Wdid 4WdiddU 
Ii d7Jiriiji dIdaiwgid1 ddit L Ild~ji diiiai AftYj1~dddld £Uj adh{44iil Wd jy U d4idd~ddii UUWtl d1idid 

rddi dil/ d4tfi 't ( ti l i Wf1Wliidd 1w iad i d till 1w 

* B.15 EVALUATION. Proposals will be evaluated on the basis of the fas
lump sum price bid for each of the four categories of equipment and
materials independently as specified.
 

The delivery date stipulated in Article 1A.6 must be met by the
successful bidder and must be acknowledged in the proposal submitted.
 

*Revised in accordance with Addendum 1, Item 13 
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PROI O).AL
 

To: Ir. Bagoes Moedijantoro, Director of Construction
 
PERUSAIIAAN ;UMI LISI'RIK NEGARAM 

Jalan Sunan Ngampel I
 
Kebajoran Baru, Jakarta, Indonesia
 

PROPOSAL FOR AUXILIARY PUMPS 

Gentlemen:
 

le undersigned bidder 
 having read and examined the specifications and
associatecd contract documents for the above designated equiprent and materials which will be incorporated in the new Semarang Steair Power Plant doeshereby propose to furnish the equipment and materials and provide 
the
 
services set 
forth in this Proposal.
 

All pr. .es stated herein are firm and chall r,! subiect to es-alationprovide2d thiJs Proosal is accepted '7ithin 1(0 days after the date Z,f 
opening of the proposals.
 

The prices stated in Ut,!A Dollar- include all USA taxe; which night !.-w
fully 10 a.,e.F;st'd agsainrst 0''fl-chc ur, n.d. All 1 neI, , a t<Xt- (might law!ull- , assessed tier.iin't. under-igned shall be r tho :,G
count of the OCner in . aordanc.e with the provisions of Article ;,.22.2

of the GENEFAL CONDITIONS.
 

,.[,.S .Mi'!R CI.S 

'71h. undersi ned bidder hereby proposes to furnish tliC boiler feed pumps.and/or the water pMno,; ani/or the oil t-zips; anI/o( the fire bur,p in ac
cordance w-ith the snecificat ;c- miq ai;ncdaied contracc 
 docunents a5:defined in Article (;C.1 of the GENRA, Ci' NDJ"O for the followiig firm 
lump sum prices. 

C.1 BOILER F')'i) [mr2IPUM 

C.1.1 EquJpment
 

Lump sum price for furnishing the boiler feed pumps
 
fas USA port of shipment complete as specified:
 

/ -&-' _
J~g /'Q -- '-... _._jz LDol lars ($ L~g' - SA 
A~ a7' l -oSA)

(Price in C"oras) 

*Superseded and revised by Dynmac Corporation letter dated 5 June 1974
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C.1.2
 

.
 lump sum price of ocean freight, includingfor hanligi , (loading,, part chargesand unloadilnj, onto hare;port surch.ir.e lnsiranc e;.ii-.d|or Shipping the boiler feed pumps from USA portto Port of Semarang, Indonesia: 

(Price In Word.) 

C.1.3 lanuyfacLurer's Field Services
 

If reciul red 
 by the (hiner, manufacturer 'sservices tecintal1 fieldlor the boiler feed pumps specif led In Sectioin IAwill bt, ftrnisled nt the following rales.
 

C." I 16- 11;nt.tLIv'" Dally Service Pate 

:.-ueServ ate' for e:i.',h technlc,i1 f it-Id ,'ep-'t'Se1r.l t I.e ex%,(:I't-Iof l Iving cos t .; , tpense.iand trln.;por ation,of ad Oin t he .; It;ix 8-hour (lays per week on the site: 

(i'ricu in :ord T. . 

C.1 3.2 OvCer Iie Ra t,
 

Service representatf.ve, t.me In excess of 48 hoursbe provided per week wl1 1at the following hourly rate: 

-_________olla-
a,rb(s 6 _..)(Price in Words) 

C.1 .3.3 E.xpen3vs 

Living costs and other expenses Incurredinvoiced in Indonei. will. ,',1t cost bu will not exceed the following per dlir.m: 

Rupt h,;
P~pIND)
 
(Price in Words) 

(11.114 - 6104 )
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C.1.3.4 Transportation 

Estimated cost per round trip from the bidder's office to 
Semarang, Central Java, Indonesia and return, including 
living cos;ts and other cxp(:ises Incidental to trav, mo 

IeDo1 
(erlcc in Word,;) 

and 

a r 74 USA) 

** '.'." 

(Price in Words) 

............-.. 

Rupiahs(Rp IND) 

... 
: 

...... 
.... 

......iiii 
......' 

...... 

.... .........
 

.. . . . . . . . .,.
 

*Superseded and revised by Dynmac Corporation letter dated 5 June 1974
 
*Not Included in Contract
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The undersigned hereby declares that only persons or firms interested in
 
the Proposal as principal or principals are named herein, and that no other
 
persons or firms than herein mentioned have any interest in this Proposal
 
or in the contract to be entered into; that this Proposal is made without
 
connection with any other person, company, or 
parties likewise submitting
 
a proposal; and that it is in all respects for ind 
in good faiti, without
 
collusion or fraud.
 

If this Proposal is accepted, the undersigned bidder agrees to submit engi
neering data, provide services, and complete delivery of the equipment

and materials in accordance with the schedules stipulated in the specifica
tions. The undcrsigned fully understands that adherence to the schedules
 
stipulated is of the essence of the contract.
 

If this Proposal is accepted, the undersigned hereby agrees to enter into
 
a contract on the attached forms within 45 calendar days from the date of
 
notice by the Owner of award of 
contract and to furnish a Performance Bond
 
satisfactory to the Owner.
 

Dated a Portland, Oregon this 24th day of January , 1974. 
BINGIHAM- IVIL,,IA ETTE COMl PA'Y 

Bidder a l)ivision of Guy F. Atlinson Cornpany 
. / , 

By WV Iu. E. "1ihI l '/" "' 

Title General Ma na.e r 

Business Address of Bidder 
 2800 N. W. Front AVk. 

Portland, Ore(on 97210 

State of Incorporation NJT,VAI)A 

Address of Principal Office Ten West Oranue Ave. 
South San Francisco, CA. 

94080
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PROPOSAL DATA
 

D.1 GENERAL. 
Each bidder shall submit complete and definitive information
on his offering in sufficient detail to permit a complete analysis of the
bid. The requirements stated in 
the INSTRUCTIONS TO BIDDERS relative to
Information submittal shall be followed.
 

The requirements for information contained in this section are basic
quirements. re-
Additional information shall be provided as 
requested by the
 
Engineer.
 

D.2 PERFORMANCE CURVES. 
 The following performance curves shall be furnished as specified in Part 2:
 

Pump characteristic 
curves
 

Pump speed-torque curves
 

Motor speed-torque-current 
curves
 

D.3 DRAWINGS. 
 Drawings shall be submitted indicating the following infor
mation:
 

Major dimensions of each pump
 

Cross section assembly views of each pump
 

Details of bearing construction
 

Diagram of allowable forces and moments 
on piping connections
 

All drawings shall be 
in sufficient detail to permit preliminary plant

arrangement studies 
to be made.
 

D.4 SUPPLEMENTARY INFORMATION. 
The following supplementary information
 
shall be submitted:
 

Description of testing facilities available, and complete description of the 
extent of testing included in the price for shop testing
 

List of recommended spare parts, in addition to those parts furnishedwith the pumps, needed for a three year period of operation andestimated total FAS cost, plus estimated freight charges. 
The
 
submit a complete listing


with individual prices.
 

successful bidder only will be required to 
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1).5 EQUIPENT DATA. The information required on the following pages is
to assist the Engineer in evaluating the Proposal and in making an 
accurati
estimate of 
the work required to install and 
erect the equipment and mate
rials.
 

The data listed herein is stated for definitive purposes and for the con
venience of the Owner.
 

The data listed herein shall not relieve the Contractor of his responsibiliLy for meeting the requirements of the detailed specifications.
 

Note: Write entries boldly with black ink or type entries using carbon
black ribbon. Do not use 
 -11. point pens. The completed pages

will be reproduced by blue line printing.
 

(PLN - 6104 )
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D.5.1 Boiler Feed Pumps .1*LI-,;4 g 

Cenernl Data 

Manufacturer 

Model or type nuber 

Type (diffu;er, volute, 

Number of SLages 

etc) 

~1.,LLAfr7 

x 

id__ 

7 
_ _ 

, 

Speed, rpm 

Minimum recommeded pump flow, lb/hr 

Connection sizes, irn. 

A /-

/ 

4 " 

Sjiction 

Discharge 4" 
Inertia of pump rotating Llement, WK2 

Static deflection of shaft, in.' _ O,_ .2: _Lj 

Maximum deflection of haft, in. 4, A__ 

Clearances at the following points, 
in now condition, in. 

Impellers 

Balincing 
and wearing rings 

disc and sleeve 
-

/ 
e __1:5 

s*a' sc-- A~cc/LQ/ / 

Materials (by ASTM and AISI number) 

Casing 

Shaft 

. 

, tI " ' 7 

Impellers L.. , .,,;, . . .-v . , . ,, . 

Wearing rings 

Siaft sleeves 

Recirculation orifice 52k 

-z27 

/7-/ 1 

- .2.--

/7'X/, 

. . . 

(PLN  6104 
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Type of bearings AN.A-,r 

Description of pump seals " M--AA"?_ 

* 1/ -XPJ DJ Lh 4H pt ' 
X81 221 

Lubricating 6i1 requiremcits 

Quantity, gpm, each pump ' - P 

Supply temperature, F 4 d.=. 

Return temperature, F "A_/641 

S"nply pressure, psi /o - 1/ 

Cooling water flow at 95 F, gpm 

Stuffing boxes 
-

oil cooler 2. . 

,Bearings 

Other.--A " / -
Pressure breakdown orifices Recirculation Warmup 

Design flow, lb per hr : _ 

Connection size, in. 

Manu fact urer* 

Dimens ions 

Coupling 
)

ri 

Manufacturer _ 
. 

Model or type number E: . 2 -

Rated horsepower and 
service factor * e 7/2 /, 

(PLN- 6104 
(AUXILIARY PUMS 

072773 

)
M-26A) 

D-4 



2 AlAAM tf.41 L 44R7* (Jiidcr s ilarnt )
 

Speed Increaser 

Name of manufacturer " 

Model or type number "t N T) 

Service factor 1.92 -1T3As- VQ . IS O HP 

Gear ratio __ 2__ - * I 
Maximum horsepower rating 2 tZ NP.t) . F ' . 0 

Shaft arrangement " 1 ALLt. No ,z. O)5e 7 

Gears 

Haterial :4140 Fb~. Ti~. 

Hardness ..• L l "cc .LAJ.-. .1 

Contact stress 10.1,B00 ,Psi 

Reliability factor _ 

Load distribution factor " ___3 _--

Life factor " 

Description of internal 
lubrication system T-- wg LU M. "ro Be miosc,, 

6JT-5P AY r :2e , 

4A 
0. 

(PLN - 6104).
 
(AUXILIARY PUMPS - M-26A)
 
(ADDENDUM 1 D-4,a 
111473
 



L Z-?A, fIvAAM -- V.L LA GV'* (bidder's Name) 
Speed increaser 

Name of manufacturer L d4JJ4/ zP2IJ 

Model or type number i 212T) 
Service factor -. 92 "3ASp . IS O fq: 

Gear ratio - 2 S 
Maximum horsepower rating 2C) HLP e(a:) . F. I C 
Shaft arrangement IAPALL6L MOriz. O p Fs-r 

Gears 

Material : ST- L N MEAMED- 1 r-
Hardness 

C 
Contact stress t Boo.S, I 

Reliability factor I 
Load distribution factor , I '2. 

Life factor 

Description of internal 
lubrication system 

L kEL' T"o 

*J..i-j.r n-PRAY -r-: GA. 

QLN -6104D-5
(AUXILIARY PUIMPS 
- M-26A)
(AflDi)~rDUM 1) 
111473 



Efficiency at 
rated conditions
 
(cold water), per cent75
 

Power required at 
rated conditions, bhp' 
 /4 P 
Maximum power required, bhp 
 F 

Notors 

Manufacturer :.
 
* Type 

LIE L.i .......
 

Horsepower
 

Current at rated voltage, amps 
 " 2 S Full Load 1Z3 
 Locked
 
Stator winding connection 
 -_ g 
 Wye 
 Delta
 

Description of motor insulation 
 A
 

Full load speed, rpm 
 : ___._ .4 
Efficiency, per cent at load 
 ' 45 .4Full9__23/4_!2 _ ij2 
Power factor, per cent at load 
 " 2_ Full9 Z, 3/4_ ,4 1/2 

Full load torque at rated
 
voltage, lb-ft 
 I
 
Speed-torque-currnt 
curves of the' 
 LA -re
motor at 
rated voltage, lb-ft/amp"
(or attached curve, No. ) at 80%/ Max / Speed 

at 60% 
 Locked

/ Speed / Rotor
 

Speed-torque-current 
curve of the'
 
motor at starting voltage, A.lb-ft/amp (or attached curve, 
No. ) at 80% 

.
 Max /. Speed
 

at 60% 
 Locked
 
S !____Speed /_ Rotor 

(PLN - 6104
(AUXILIARY )PU:wS - M-26A) 
D6 

072773 



Will complete test data and 

speced-torque-current curves
be furnished 


Acceleration time for starting
 
conditions specified, seconds
 
(includes driven equipment) 


Time-current curve during

acceleration, Curve No. 
(attach

curve) 


Number 	of successive starts 


Cooling time before next start
 
after running at rated full
load, minutes 


Maximum allowable locked-rotor
 
time with moLor starting from
ambient 	temperature, seconds 


Maximum allowable locked-rotor
 
time with motor at 
rated temperature rise specified, seconds 


Motor open circuit time constant

(T*), seconds 


Expected sound pressure level,

at 5 feet 


(PLN -	 6104
(AUKILIARY i'U,%IS M-26A)

)
-

072773'
 

(Liuutaba4W1W 

"E;
 

L.AT p. 

Curve No. 

" 
 Hot 
 Cold
 

4S MI'.AJ. 

Full Voltage Starting Voltage 

: _
 

_ LAI -.._ 

L AT . 

Center Frequency, Hz dBC
 

* 125 

* 250 

500
 

1,000
 

2,000
 
* 	 4,0007[:
 

8,000 7_1
 

. Overall
 

. Overall dBA
 

D-7 



Space heater rating kW 
 _..i) sae
 

Description of lubrication
system 
• oil| - r-Ata _i"A -%
 

Minimum pressure psi . _ 
 _ 
 _--,
 

Flow, gpm per bearing 
-


Minimum clearance required to 5
 
remove rotor, feet 

'ATA NF-eT 3141 P (
Height Length Width
 

.!eight, pounds 
 - _7S tatorg ORotor__ ot a 
Overall dimensions, including :-4A-eA S ' -5Tx (I4 7 ,shaft extensions, inches 


Dia 
 Length
 

Rotor inertia, lb-ft 
-
 -


Have complete 
tests been made
previously on a duplicate motor 
 ' _ _Yes_ _No
 

Expected pumping unit sound pressure 
 Center Frequency, Hz
level, dB fiaL response at distances 
dBC
 

specified in 
Section 2A 

125 L.AT__ .,_.
 

250
 

500
 

1,000
 

2,000
 

4,000
 

-F. 8,000
 

C-4* 
Overall 

Overall, dBA
 

(PLN- 6104
(AUXII,IARY PUi4PS - M-26A) 
D8

072773
 



RESOLUTION OF AUTHORIZATION
 

Whereas, BINGHAM - WILLAMETTE COMPANYof Guy F. Atkinson Company, is a divisiona Nevada corporation, carrying on a general
iron and steel fabrication and manufacturing business,ited to machine and plate shop work, 
including but not lin

vessels, the manufacture of pumps,gates and valves, pressureand gunerally the design,of other machinery equipment and devices 
manufacture and sale

which may be suitable for manufacture in its facilities: 

Now, Therefore, be it 
RESOLVED that each of the persons hereinafter named isauthorized hereby 

things which are 
on behalf of said corporation to do thoseset forth following their name: 

1. ' . W. Wintz, Senior Vice President of Guy F. Atkinson 
WILLAMETTE Company and President of BINGHAMCOMPANY, is authorized to carryof said COMPANY, on all operationsto represent itconferences with the 

in all conferences, including anyUniteci States oragencies other governmentsor representatives, or theirto sign proposals, bids, contracts,purchase orders, change ol-ders, boncis, applications for bonds,
checks, progress estimaci, govwrnnent vouchers,bills of sale, affidavits,assignme2ts , releases, warranties,and appeals and, letters,generally, protests 
convenient 

to take any and all action necessary orto the business of said COMPANY. 
2. Win. E. Tharp, General Manager of BINGHAM - WILLAMETTE

COMPANY,sence is hereby authorized,of the said President, to carry on in the ab
such documents as 

such business and executethe President could do if present, and the execution of any documents by the General Manager
evidence shall be conclusiveof the absence of the President. 

3. A.R. Sadewic, Managcr of Manufacturing of BINGHAM
WIM,.AIETTE COMPANY,to sign is authorized 

-

toon behalf of said CC\4PANY, checks,government vouchers, progress estimates,af,*'lIavits, letters,protests, apt-tis and, 
bills of sale, assignments,in the absence

Manager,. to 
cf the President and Generalsign all such propiosals, bids,bonds, contracts, bonds, applications forpurchase. crd(!rs,ranties change orders, releases,or other documents warand papers that could bePresident, signed by saidand the execution of any documentsManufacturing by the Manager ofshall be conclsi,,.-. 
 evidence of the absence of thePresident and G'n,ral Mtanager. 



4. W. L. Hallmark, Manager of Industrial Sales and Engineering 
of BINGHAM - WILLAMETTE COMPANy, isauthorized to sign on behalf of said COMPANY, checks, progressestimates, government vouchers, affidavits, letters, bills ofassigninents, protests, appeals and, in 

sale, 

and 
the absence of the President,

General Manager, to sign all such proposals, bids, bonds, applications for bonds, contracts, purchase orders, change orders,ruleass, warranties or other documents and papers that could besigned by said Presidtent, arid the excution of any documents by theManager of Industrial Sales and Engineering shall be conclusive
evidence of the ab;ence of the President and General Manager. 

5. 
 F. E. Westermam, Manager of the Valve Department of BINGHAM 
-
WILLAMETTE COMPANY,
is authorized to
sign on behalf of said COMPANY, 
checks, progress estimates,
government vouchers, affidavits, letters, bills of sale, assignments,
protests, appeals and, in the absence of the President and General
Manager, to sign all such proposals, bids, bonds, applications for
bonds, contracts, purchase orders, change orders, releases, warranties or other documents and papers that could be signed by said
President, and the exLcution of any documents by the Manager ofthe Valve Department shall be conclusive evidence of the absence

of the President and General Manager. 

RESOLVED FURTHER that all such actions heretofore taken in any 
of said capacities by any of the foregoingauthorized representatives on behalf of this corporation are hereby ratified, confirmed and approved. 

I, Betty A. Allen , Assistant Secretary of Guy F. Atkinson
 
Company, the corporation above 
named, do hereby certify that pursuant to 
the By-Laws of said corporation granting to the Executive Committee of its 
Board of Directors full powers to so act upon all such matters when the 
Board of Directors is not in session, said Executive Committee unanimously
adopted the foregoing reso.lutions by written consent January 6, 1971, and 
that said resolutions are in full force and effect. 

In Witness Whereof, I have hereunto set my hand and affixed the 
seal of said corporation this 24 thday of January , 1974 

A-sistant Secretary 
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IMPORTAN seiees 111.11 Palo
 

.. ...... BEARING ASSEMBLY Iio5llC I D ll •ill

i l5
I.I~~&m l ol 


SLEEVE JOURNAL AND KINGSBUHY THRUST 
 JHJ-5 & LARGER. 

195 121 213-C 506 208-8 510 163-A 163-8213-A 173-8 12621-8 102 501 505 507 148 ) 1 213-0 

- - T
 

.....
t....
...
,.
 l
 

146 204
211 163-D 508 503 

502 1 197 173-A 163-C 148509 126 123140-A 140-1 

OIL SYSTEM 
OIL SYSTEMRETURN TO RESERVOIR RETURN TO RESERVOIROn the sleeve radial and Kingsbury type thrust bearing pump s, the
both the inboard and outboard ends radial bearings on
are of the sleeve type babbitt lined.
board housing sleeve In the outthe type radial


bearini. Force 
bearing is combined with a Kingsbury type thrust
feed lubrication is provided to all radial
ring lubrication is added 

and thrust bearings, and oil
to each radial bearing as a safety 
feature.
be lubricated The driver can
from the same system. See drawing on 
page 24.02 - for details.
 
Unnumbered parts in the illuitratzons 
are th. saer aA. correipondinp paret shnu-n &'ithnumbers.
 

NO .
 DESCRIPTION 

PAR 
 .RT
' 


N. 
 DESCRIPTION 
 NO. 
 DESCRIPTION
102 "0"Ring 
 183-0 Bearing Housing 
 213-0 Key
121 Locknut 
 164-A Bearing Cover 
 501 Bearing Collar
123 Shaft 
 164-B Bearing Cover 
 502 Shoe (Babbitt Faced)
126 Oil Ring 
 173-A Pin 
 503 Shoe Support
140-A Dellector Disc 
 173-B Pin 
 504 Base Ring (inHalves)
140-B Deflector Disc 
 197 Seal Ring 

146 

505 Key (Base Ring)
Shalt Coupling 
 208-A Shaft Adjusting Shim 
. 5n6 Key Screw (Base Ring)
148 Journal Bearing 
 208-B Bearing Adjusting Shim 507 
 Inner Leveling Plate
154 Inspection Cover 
 211 Oil Pump 
 508 Outer Leveling Plate
163-A Bearing Housing 
 213-A Key 
 509 Set Screw

163-B 6,earinz Housing 
 213-B Key 
 510 Dowel

Is' ,i"'nrinp Housnp 
 213-C Key
 

Supersedes ODirngir Nu. 
WP-I,98 

DRAWING NO. p

___ _. ' ii r.
Iro. PORILAND 
 oHRECON SHREVEPORT, LOUISIANA * VNOjff1 t-. CAN4AJA.
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LUBRICATION SYSTEM " "14." Page
;IilNI LOB. 

SCHEMATIC DIAGRAM of KINGSBURY STANDARD LUBRICATION SYSTEMS ,u 7ap7 

SCEMATIC WITHOUT AUXILIARY PUMP 
 otb Ihe lmoerhuy loatn Pressure Lubhotaiall Sysem.
 

------.~~~~ oi nPmsdi. I*.emouei. through a fillet by110etS th~lrrover esi pump sad on theearosed Ibreagh a 

#Iolsai ;.oolt o l eal echarger ao l. 
laolOlt Cliss and lmperatera Piie nll e the mdlO
 

¢|~~cpacity, pr fault@ ro~ ee l
lssuls Ih s 01064 o ffI
 
.nimu p#ralied with the standard IBO
 

A moter drover auulilfp oil pump can also be provided
 
to pIaesurlto the system esatre the maim pump is staled
at daring failure of Il@ shaft drvee all 
pump.


Radilo Bearing
 
r
 I..,c,..,,%.,,
4lr ? --- II:*:.,. ,,: .,.,..d..:+

lltin Url
et iritoug daIm lam ol boessnomw data start1
lies maiin ciii-li *I&pp ise ientI te eslal 

vided adequate pressure, of slut oll auxiliary all pump

UMP 
 aflerl main piimp his started. leo. a pressure $filch 

10 Can be arranged to switch an the aunllarp on failure 
o shaet-drvan oil pump.


Thrust Bearing , [MERAL
 
LThe STANOARO systems ara designed Ia: 

71A. supply ilbricating vol ta pump bearings At 8/tO psi.
b. Nae 5 CPUat 5/12 psi anailtable ltr tubricsttam 

L~~~a Z11-o'driver beartings.
 
13 
 tc. utilize cii ar 15O 55U as 1000 F.
 

dt. Use tO GPM or 900 F. coolia0 . 75 psi pleasure, alt 
Cdo ions asimum. 

7 3 141 The farIol Itm a included* a standard equipment-ir 

Fi. Y 1 REERVOR 8Schematic 0r..on , Fig. 1: 

A~ e 1 Straft-Drivrs Oil Pump Be Laval tO No. 3E 

I I (Lmila n 600 aPM Mal.)j
Rel ref valIve located here 2 Filter Unel(uwTy lithi 
wh en hIfIgh iressure cooler bypass wale)
i s requ ired. 3 reasure Relie at Ia 314" Cannelidatsd (Sal 

6f a psi) 
- 4 if Level Indicator Bis Sight glasc 

S rssr Gauge 2- Don, Diloat Ashicroft 
1
SCHEMATIC WITH AUXILIARY LPUM P 6 Thermometer 30 C~on. Dial - Wston 

- Neal Eschangaer Cooley Ne. 312 (Type 

DRIVER 9 Sight Floe indicators Cleat lygon Tubing
to1 Piping Steel Tubing and Pipe'I with screwed fillings 
IllAKITItON TO THE ABOVETHE FOLLOCIhoS ADDITIONAL EQUIPMENT 

-
 WILL BE SUPPLIED WITe SCHEUATIC CRAgitic, Fig. 2. 

Rail i Auxi litoryOort o ven DoLlI 3 1/2NNo E withuln 

CIl Pump IP30 p oo 

RailBearilngs, -. , Chc Vov 3, 4' Cram.Na. 1246 

wan that in el1ualbu l0m cn: 
Y y13 Pressure Switch tI
 

10 10 Law Pressurncai Allen Bradley No, 336
 
14 Pressure Sawic r
 

A C-ain Pump- tatUp Allan $radial No. 835 
13 5 Presureliol PumpIThrust Biarlng.. OSPesarwtc


L~a 

C ul0tnaCt" : 1nc
 

. ~Cu.t 
"i" pl& r SAllenBradley Na. 136 

B Nigh Spied Sh3It'Oisvtn IND Pump - o Linval#A219.0-
15 Piping t0 ant (fine drivner (Only if sitovr neat to


5 61 RE'R~R l actory for mNountliig.se-Flaned poie@fittings.
S 
1 40 A lall's Eye Signi Flem Indicators. a-Line Type 

3A12 FillersI@-Lailger capacitIy (IIn nistg. rosaeF ig. 2 LJ oftIb IoIse ).a- NoignetI presnuroI heatIfachnosgre., 

Ref.A31320Be reserve the roght to soibstlole equal a, helter a~ute-

Relilel v;IIv e lac a Ie d tie eSoIinseav. 
wlleit ii ':t e cooler
If. tCqu I -~ - - - Sifle t.des Drawei No. WP-249 ORAIIG NO W~P-407 

0atF IfPPLAND. -REGON a SHPEVFPORT .I DuISIAPA* L'idef. CAO.g * 



I
STUFFING BOX ASSEM1ABLY P S.! ; ING II' pass 

PACKING AND SEAL ARRANGEMENTS FOR HORIZONTAL SPLIT PUMPS.1 ete , 3g I 

Fil-I 	 FIC-2 
STMI)A*O PI"ED BOX STANOARD BOX WITH MECHANICAL SEAL 

All"119 CIIIII(C 1111 16 441111 1 II ICIM IIN404 
W For generll applications on cool and clean pumpaRe Application limited by pumpage and seal manufacturer's
 

up 	Ie 250 F. and approximately 150 PSI max. press. limitations.
 

FIG-3 FIG-4 
PACIEO BOX WITH INSERT COOLING JACKET ANDINJECTION MECHANICAL SEAL WITH INSERT COOLING JACKET 

-oack c E_ IONc0rt; Iaa;cro, 
' OLI [I • C 

For boitlr feed and hot pumpage above 250oF. Source Recommended for dead ended seal appllications or for
 

@I injection Ii i u nonuube specified when this pumps kept at operating temperature on stindby service 
a ntlement is selected. 

FIG-5 	 L2~FIG-6 
MECHANICAL SEAL WITH PUMPING RING 	 K7N PACKINGLESS BOX 

- III COLER L iO COOLiE, 

,N,- , & -	 _I._-_, 

_.__,_......_,_.__ 	 ,__ -_0 -. ._ _ 	 ] ,J 	 II-_ K.l 
_ _-,__ _ ,-] ,, ___-.._ .... __, .

b 	 Far high temoerature pumps operating above normal Suitable for-cool pumpage and high suction pressures
mechanical seai temperature limitations. Cooling and where amall amount of leakage can he tolerated. 
jacket recornianaed ahove 35alF. 

Other variations of the above arrangements can ne provided on request 

RECOMMENDEO FLOW REQUIREMENTS FOR COOLING ANti INIECTION
 

CPU per Box 	 Locat ioi 
~ to Sealing connection to Lantern HiR LFig. & 3)

10lps above suction ressrie with liumpaRe. Contamination no problem.
Lower than suction pressure with raw water. Coitamination a problem. 

2 Coilin.g Jacket (Fi.-3 & 4)
Lower than suction pressure.
 

. Gland Oilench (Fig. 2, 3. 4 & 5)

Nawinal prtdistire.
 

1 *2 to 4 mechaniu cal Seal Injection (Fig. 2, 4 & 5)
 
20 psi min. above Siictni,, pressure.
 

o5 o 10 CPU required IliRli ail,or prussere
for speed 11gli applications
Stuffing boues ie dlesig ed to accoiiui te Studard Seal Arra ngieiits of all Mnchaniocal Seal 
Mantifactuors. 

SupoIsoIrfs Oea.iig No. P-?47. a.ted May 12, 1175. 	 DRAWING NO. WP-247-1 

P1il r , ir POPT3P' IANO, SiIEvEPn'ql, LO * R.., 	 liIIANAVANiirJllJF1, !:3o.no, 



''""'""0;": PIPING ARRANGEMENT 
Jun eI11116 SCHEMATIC PIPING DIAGRAM for MULTI - STAGE PUMPS 

TYPICAL PIPING INSTALLATION lor SEAL-CIRCULATION and BEARING COOLING 

Fig.-4 Fig.-5 
Seal Cilrculatlion Seal Circulation 
thtu Single Separator thru Double Separators 
Rol. 8-13903 gef. 0-14560 

2.2 

NOTE: FIG.-4 and FIG.-5 SHOWS FLOW FROM FIRST STAGE
 
TO EITHER SINGLE OR DOUBLE SEPARATORS WITH 
CLEANED PUMPAGE GO'ING TO EACH STUFFINGBOX
 

(MECHANICAL SEAL) AND CONTAMINAT'D PUMPAGE
 

TO PUMP SUCTION.
 

Fig.-6 Fig.-7 
S%'uIf C fi illa UatI rom PumpiiIij, R i op Sell CIrcil l o tih l Si np.Ie Heat 
th iio IhluHea t Excha go r; Exclaper wI I lBIced -OfI fIie, Stage 1 

Ro .2 0I6 / 
 2 

-A' 

T.8 

C4 '1 
-* rr ;o 

i i I I
 

NOTE: 
 NOTE:
 
FIG.-6i SHOWS COOLANT FLOW FROM PUMPING,/RING FIG.-7 SHOWS PUMPAGE FLOW FROM FIRST STAGE
 
JHRU NEAT EXCHANGER TO STUFFING BOXES 'ARGE THRU HEAl EXCHANGER TO BOTH
BOTH DI2II 

FOR MECHANICAL SEAL INJECTION. 
 Sli:FFING BOXES FOR MECHANICAL SEAL INJECTION.
 

. ..... C[AWING NO. WP-246 
Fadaorill: PORTLAND, URICON . VANCOUIVER. I C.. CANADA 



Dimen;auon !Dhaut :a41 Pjteo U3 

Wesfingrhouso. SqLirkrol CItjo"~~~~~~ ' ih;Lli WIiotors 

t-
.A. Achur Protected Typo I 

Short Slhft. for Coupled Service
Anti-fiction and Spt Sleeve Bearings 

Fim. ; C6P.08-c810Ct 
1000 Ilpl and Slower 

C . 

,. ,-- Ro r to -- AA ......no ' Air l, 
- , v r) of cold . ' - - . '; 34 0 

.r,0U~ ,,,,,, - to f r'-- I! ', ' '].A *" cn ovl lo Ilul i 

0(' i _J -DO( 111 7CL 
Front End 

- - .. oes) ... ---52 ?6i " 4.~ 0776. 09pFselreIj1ior.l" ° N21. to Reomfur .Sru 1)~\ I .1'°InstoIIe Do.el 5"
e01io"A "-7"-_" j .1o.4.75-1 (4Hle oLJckn) --n,, 34lb67 .750-10 14Holes for J... iSeo. " r . 0i0. Ob Hoes).20o r, 5I.G8 2A, .-. t ; '13c t ,n , . ' ~ ,d0 Opposite feet (4 t .ieI O) 1- 67 .5033I4A214501*i4r.' 1.26 

D..nt..ios, InCi.2SI8q1" )d3 50Not Used -F----1 j1isnilei~Rern80 -L 1 90 [i' -90 for4.7Construction5l. purposes unless dimensions areo 'P 4. 1 .755'ApplyinUr Woeach fr~jttnu Mflbtibr .0 approved.
 
Beire( C F L 0 M 16.74 -- 16.74')1I
"u.RSio'AA._* . 3. AD lojer Shaft Extensiont'(o. Key(10 

Front Shaft LxtensionO; FtcconinedfiAprx- 2LN V-5? . e -l ptVrendedi 

a t) c(YT 1 1 0) c ' r,.. o,* ,ir6808.S 48.50 G7.31 1800229 00 2900 10.38 4375 1 001.60 7.00680.L' 48.10 9.26 850 4.375 1.00 1.00 7.007734 1800 20.00 29.00 10.36 4.875 926 8.50 4.37115 4.37251.25 1.25 8.00 10.26 9.50 4.875 1.25 6.0 9.50 
7V30 

(,809. S'2( 1.25 10.26 4.8715 4.8725 161.10 1Ct13.. 7 01(070 9.?Cl 8 50 4. 3 r 1 00
£G0'J-L b.5 72.341 20.L,, 1 0 9 26 1t5. 4.7 -37'S
3110 'ZS-..5.5..2 2 6770t
.50( 1. 9& 40:'A 2 1.

61S!57.50 76.34 22 50 33.50 33.L0 14 8 4 375 1.00 1.00 7.00 9:6 8.506810-L I57.50 77.3.4 2250j 4.375 1.00 1.00 70)0 926, 8.r506810-1 57.50 33.50 33.50 1..3 . 8.75 1.25r 1.211 8.60 4.371 L 4.3725 732078.55 33.50 1021 9.50 1.25 1.252.50 33. W 1.13bb 5.500 4.8751.25 1.25 9.25 11.50 10.75 1 5.503 5.00 10.26 9.50 4.8715 48725 76001.25 1.25 525 11 5010.75 5.4 65 5.4975 7700 
Fabricated Steel Conduit Box03Standard Conduit Blox, XG8.0 I Special Conduit Box, XG=13.0AA All AC AF Xli Special Conduit Box. XG=26.0XJ XL I AA ACXK Ail AF "XII " XJ. )L XK AA AC ,C AF XH'- XJ L Xik
l 32.4 25.8 14.0 5.0 10.0 18.0 13.0 I (t.' 32.4 25.8 14.0 10.0 10.0 18.0 13.0 Cj 32.4 25.8 14.0 23.0 10.0 18.0 13.0 
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eprc nt us tile t.thlhn a e3 C au tio n N o te: A ir int1et o non"r')s 3"e in tte e:. o ftll. D imrrn ions AC & A D .ire1' 1I ajicud .*.fill aa i I o! I. i nl citet ol 

l tc ,. sii .CDNll re faCtOry SL L l' . .n to v -.Sltits ot molfc 
Irn.gth c per NtE.IA 1-1 7.Ou. is rof this df .' 

(AA) is not soecido n ftil auli 
.11 cOnout uptniil I i. j

St t tih ti1y be tr u,; -,i:;u V.3' ' toS lif hL t din:noioi +.00 st t! Ctl).i:( Iit aI- -. 0 0" otduL. motor ..'ill be In)t
When exact dimens.oii 15 rcquitrd. sliitis up 30.060 

stineU eiitl conduit box ni'.i:'ir . ij- ji,undilIed. i.i.. A!-3 hi, , . V1ai v1 no ad. 
Incih miay be neoCCsary. ., n! 2Uu r. c .iosc 1,1 ti ftiti

(3 Conduit boxcs riTay 'otltiOl insteps of 90"aound 
Q) Front shalt extension furnished only when specially 14:.l31i oli. :1.ni If il I. iLtl Ononlis.C.t',:(cd.

center (jetrmni.0 by itierl.sion AD. Caution Note: Ali it'llt.t ,-tt2 J,'njrnlrii, b31l'lM C.Jt wtoilC'iduil iLJ 
Should Sr:c i 

boxvs art normally sup;lied on !'.t, 63 Custor;£c t ll,t CIt ah'I Cj li '1,.: ! tt i I Ie 1 .01S: IrJJtJ5tit . IL. I Of W ith-Cr lf T',lti rp. 12 (i 
t -I'J I-

CJSt lion COtiitt L.'i.. iidIrllilyItt box n;. "XG* 
1tn tO to-IO ts 1.2 6 .i-n i,:" n si tr.s. t....,.. . . i- ,.t .?te. no:ate S;,:'iiCd Witl tJlli.:at'ik StVeo conuulitOinsion. It to LOc'dic, size of cOnduit. We bol un. Ui:1 L, o ii.iiC. CI tot ,J| i-j l,will less otiCltiso Specihco. .jvorl t ti JI' e

gritll.t . aflCicatillclcarjnc,: l:,le in lbri¢atd U'j Iby. i Oi, .,liliCt tlt/ ltt7.tlbo or pipe n.o~uii d. T ilnlllz v.i fioi. I lild t)!inJ 1.atap hole in cast iron bcx Ict size COnduiticS cirieslhe$, 

p tovid io tnltoi and drive t.i i
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DYNJV c )RPORATION 
b to1 1,1 "i,,tl11-hilel 

2710 WiST Iflh * PIAII I VILL.Aa., KAN!AS GUA3.'Ma A C. 91A I6Vl' 	 1(16l(6 

May 28, 1974 

File: BKC-694, PE-9537 Alila'ck & Veatch International 
11.O. Box 8405
 
Kansas City, Missouri 64114
 

Attention: 	 Mr. L. J. Svoboda 

Reference: 	 Perusahaan Umum, Listrik Negara
 
Semarang Steam Power Plant Units 
 I & 2 
Boiler Feed Pumps - Specification 6104-M-26A 

(Gentlemen: 

l3ingliani -Willamette Company has advised that we arc now in a position. to offer you a1 rin price bid covering the Boiler Feed Pumps the ahove s.!- '.t job. We have just beenon 

',it hy an increase on our outside suppliers which h'S forced 
us to change our price 	of 
I"'hruary I for Item C. 1.1 from $455,474.00 to a present price of $481,474.00. Further,
Ih.to the unstable deliveries of auxiliary equipment, we propo se shipment in 77 veeks
from (late of order and liquidated damages 
\vould not take effect 	 intil that time and then only
I1"
tile delay of this equipment jeopardizes start ul) operations of your plant. 

110 price .o be inserted into tile contract cove ring Itemi C. i. 3.3 under he heading of Expenses

:;loniild read 20,750 rupialis per day. Under Item 
 C. 1.3.4 "Fransportatin, please change our
ligire from $3, 274.00 to $2, 130.00 and directly following it, the figure should read 166,000
 
rlpiahs.
 

We must insist on the following Bingham-Willanfnette price policy. This quotation is firm

for acceptance for 30 (lays from this date. 
 We will enter into a firm price contract not to exceedtwo years, however, 	 we reserve the right to review our price at the time of the placement offhe order. Terms will include progress payments as follows: (a) 10% of price ninety (90) (lays
from date of placement of order, (h) 40't/ of cont ract price nine IntlIs from date of lacemllcnt
Of order, (c) balance 	at time of shipment. Major buyout items that arc not an integral partof tle piinlS (motors, gears, tce) will he furnslierI smlbjU' tt I crn s and comiditiotlsI C 	 imposed
by tl' supplier which 	includes any pricing l odilication (m/turr'inlgalter placing Of order. Wewill furnish you, upon request, copies of quotes from outside sources and copies of invoices.
We can furnish a bid bond immediately should you require it. 

If we can be of further assistance, please call us. 

Yours~vei ti y,jLII:bk 	 4 
Attachments 
cc: Dynmac- Tulsa 41 L Battle
 

Bingham - Portland (Pitman)
 

http:481,474.00
http:455,474.00


DykN$AC CORPORATION 
I nt#imir .ihr a*I,ry 

2210 WEST 15I1 * PRAIRIE VILLAL. KA NSAS G6ta2tH * A C 411.1 361 0I636 

June 5, 1974 

File: BKC-694, PE-9537 A 

Black & Vcatch International 
P.O. Box 8405
 
Kansas City, Missouri 64114
 

Attention: Mr. L. J. Svoboda
 

Reference: 
 Perusahaan Umum, Listrik Negara 
Semarang Steam Power Plant Units I & 2
 
Boiler Feed Pumps - Specification 6104-M-26A
 

Gentlemen:
 

We arc 
now prepared to offer our final price proposal covering the above contract. Ourfirm price bid for the equipment will be $480, 991.00. This price includes a maximum of5',.%' liquidated damages. The liquidated damages will be calculated on the price of$480, 991.00 not including any escalation. We propose to ship this equipment within
cighteen months from date of order and liquidated damages will not take effect until that
date and then only if the delay of this equipment jeopardizes the start up operation of your

plant.
 

The maxunum escalation on this contract will be $32, 470.00. This is to cover any increasein the price of the auxiliary (gears & motors) equipment. We will furnish you a copy of theBingham Willamette purchase order to these companies and also a copy of their invoice toBingham-Willamette. You will be billed the exact amournt of difference up to a total of$32,470.00.
 

The price to be inserted into the contract covering Item C. 1. 3. 3 under the heading ofExpenses should read 20 750 rupiahs per day. Under Item C. 1.3.4 Transportation, pleasechange our figure from $3,274.00 to $2, 130.00 and directly following it, the figure should 
read 166,000 rupiahs. 

We are attaching a copy of our Exceptions and Clarifications to this contract. 

We are adding one complete additional rotating element and it is included in the base price
of $480, 991.00.. 

We will furnish a 100% performance bond for this contract. 

http:3,274.00
http:32,470.00


Mr. 	 Lloyd J. Svolboda Page 2
 
Jilne 5, 1974
 

Otir terms of Ilaynenl are as follows, based on receipt on all order in June 1974. All 
percentages are based oin the total contract price.
 

15% September 1974
 
15,7 December 1974
 
15% March 1975
 
151, June 1975
 
30, , on shipment or when equipment is ready for shipment.
 
10, not to exceed 24 months from date of shipment.
 

We would expect tho spare parts to cover two motors and two gears to be approximately
$30, 000.00. This would include for the gears pinions, gears and complete gaskets for 
tWO units along with complete sets of bearings for two motors. 

We are in colir ct with the General Electric Company as regards the boiler feed pump 
motors and are awaiting their reply and pricing. 

I wish to thank you very much for your cooperation and the professionalism which has been 
exhibited in the conduct of the negotiations .on this contract. 

olnL. Battle 
JL3:bk 
Attachment 

cc: 	 Bingnam - Portland (Pitman) 
Dynmac - Tulsa 



I. X( :1'T"IONS AN Ci,,Al!hI tI:AIroNS 
S.MAIANc; .;II,:AM Il'( l'IlP1,ANTI' INI'IS I & 2

BLAC:K ,tVE.ATCH:I
 
SPkI'(II.I(:,ATIO)N 610I1*N-M-2OA 

I. 	 liin -Vill;Inecli. C)Il),ily vill provide ,X)c led sound levels for
ll r 	;l 
 1oI iccd i)nlps lati , lhwev.,r, (Itl, difficitntV in isolating

It'st ilt 	c(Illipliltil fromll mllid 'or 'xlril'll ,")1llll(sources, Binigham -W INIM;lfl,' cor0111cll,, illIl(ctgll'il .' atI , I SOIIII level tests wcould
showl l le ()I\,*.1c(Iipli , slh'iitili(nl I i I be less I1han thelcvcls 	caillcl I'tr ill
PP 2.. 1. No ,oidI Itsl. are includedill our 
pr* ing. 

2 .	 TIlW( IIH I I' lllllf;Wt 'r( l t'ollll fl, 'c
'c,1f, Ill'. i11 1111('111 fill1 111L. po)()rt1olt 	of'
 

PPI)t .5.I?invini, 1n do)willi Si1glc lIeditl,- .yair-Iburli. windaie lfiqeiuntil it 	 is 1I't lcr adncifici(. Molors; wIll Ihe. designed for a noise level
of 90 DIIA ;it 5 Il( illac )'€tIanc(, withII ii'th-85. Noise tests, if
reiu1 i f(.I, ca rIn inIh a(i accrdaicc wilih I1":F, 85 for a price addition 
of .,$ ,107 . () Lt'('h. 

3. 	 Jlimbi1min, - \Vill to aC .iiIiii 	 ,l\, will I , I.Qc Ihiilvly (lay wailing period
1I' )ro)(,S('d co Fact clI. fI). provid(hd this lakes place in (he first 
k)rIlV I VC (i,. ()f IIIL'C IIVS 'Il L'I 

4. 	 I"rci'its aFL' ('11" li)'M PoIrtldald, OIrcgon. liktes are not firm in any 
\w,1\' aMuid atl 0111V aII) L'. l lat ill. 

5. 	 PIC'Cto oI'di lee) Ic IP lp Cl.S NVileICs.,d pL' rforlm) ce, hydro andNISI 'tsts.le t,.t will ath).rt reduce(d speed to allow the 
UxCIlSioll ()'IhL' Ih ))X. 

ar6. 	 SpMI ' parEtS cn.iSt ing ofi a roltor complete with impellers, case and
ii l)'llie W ,a i- liL,.5, II'arisea Is, gs, ('tC. and Iwo couplings are included
in IhCi'rice Of IliW 1iCr IC(l \Valtr P)lIIpS. 

UE6T AVAILABLE COPY 

JL3:Bk 
6/4/741 

J1ohn I.. Battle 



CONTRAc'r .c.. 

'111S CONTRACT AGIIEEMUN',1914, by and betLw_,±,i made and entered into thisthe PEAISAIlAAN 	 •ofand hereinafter 	 1NIJMLISTRIK " 
called "Owner", 	 NEGARA, Party ofand 	 tile FirstGuy 	 JNGIIAM-WI.LAMETMTE Part

COMPANY,Francisco, 	 a Division of 
F. Atkinson Company, a 	Nevada corporation withCalifornia, rni,oParty of ti--e Seon its principal office il.
 Second Part and hereinafter
panrpwofic it San

called "Contractor".
 

WITNLSSEJ' 
11 :
 

T EAT
WHEREAS, the Owner has caused Lo be prepared specifications, plans and 
other contract documents for the work as herein specified; and
tHiEREAS, 
the said Contractor has submitted to
with the terms of this 	

the Owner a tender in accordanceContract Agreement; and 
WHEREAS, 
the Owner has determined and declared the aforesaid Contractor has
 
submitted the lowest evaluated proposal
to the said Contractor 
 for the said work and has duly awarded
Contractor's Proposal, 	

a contract therefor, for the sum or sums named in the
a copy thereof being attached to 
and made a part of this
Contract Agreement;
 

NOW, 'IlEREFORE, in consideration of tileContractor and of thile 	 compensation 
to be paid to
t11se presents have 	
tItual agreements herein contained, tile 

tile
 
greed and 	 partiessUccessors, and the 

hereby agree, 	 to 
Contractor 	 the Owner for itself andor 	 for itself, itstheir successors 	 himself,and assigns, or its, his or 

or themselves and its, histheir executors and administrators
as follows:
 

ARTICLE I. 
That the Contractor shall furnish fas U.S.A. port of shipment;
 
furnish ocean 
freight (including port charges for handling, loading, and un
loading), 
ocean 
cargo insurance and surcharges; and deliver to

Semarang, Indonesia, boiler feed pumps (for Units 1 and 2) and spare parts as
 

the Port of
specified in accordance with the provisions of the
defined in Article GC.i contract documents as
made a part hereof, 
of the General Conditions which areand shall 	 attached andexecute and complete all work included in and 

covered by the Owner's 	official award of this Contract Agreement to
Contractor. the said
 

ARTICLE II. 
 That the Owner shall pay 
to 
the Contractor for furnishing equipment
 
and materials and spare parts designated in the foregoing Article I as 

in this Contract Agreement, and the Contractor will accept as 

embraced
therefor, the 
sum 
(subject to adjustments 	 full compensation
as 
provided by the contract) of FOUR
 
HUNDRED EIGHTY TIIOUSAND NINE HUNDRED NINETY-ONE DOLLARS ($480,991.00)
 for the Base Contract Price; 
the sum of thirty thousand dollars 
($30,000)

spare parts and the sum of thirty-two thousand four hundred and seventy dollars
 
($32,470) as for


maximum escalation (subject to adjustment
Contract); payment 
 as provided by the
to be made in United States currency in the manner provided
in the 
contract documents attached hereto.
 

(PIN 6104 
 )
(AUXILIARY PUMPS M-26A)

(BOILER FEED PUMPS
060874 	 ) 

CA-1
 

http:480,991.00


That I1I. (iw, vr ih. lI 1),"v [I I11, (-ont:ji l- t"r r" Adh i"it j iaI \vO vXl.n,:S IIi ,Imof TWO HUNDRED FORTY-THREE TIIOUSAN) 
NINE IUNI)RED FIFTY-SEVEN RUPlAIIS (Rp 243 957
INI)). Administras t iye vxplim ves shall h paid hv the (Nwim.r to the Cu'tlt iW"'Itr r t omithe budget .f I'royek Siirvcv Han Petencanaan Umum Kelistrikan (S.1'.U.K) lImmediat ly
upon signing of the contract.
 

Jakarta
ARTICLE Ill. That thn Owner shall pay to the Contractor for Furnishing the
actual cost of oea"i freight (Incliding port charges for handlinig, loadinug , and
unloading), ocean 
cargo [limisrance and surcharge on equipment and materials andspare parts dosignated in the foregoing Article I from the U.S.A. port of shipment to 
the Port of Semarang , Indonesia, and the Cont ractr will accept as fullcompensation there'or the estimated sum of SIXTEEN TIIOUSAND NINE IIUNIlAlUED FORTY-FIVE DOLLARS ($16,945.00); subject to 
final adjusLment to actual cost at the
conclusion of the shipment of all required eqtipment, 
ai(,LeLa1s, and spare parLs;
payment to be made in United States currency in the manner provided in the
 
contract documents attached hereto.
 

ARTICLE I V. 'hat Lihe Con trictor slla fuFlrnislh tecliiii ri d services uponlie 
request by the Owner and timat 
the Owner shall pay tn th Conl ractor for Firnishing
Such se 'ices, and the Contractor will accept as ruii compensation therefor,
 
payment in accordance with the following schedule:
 

Per daily rate for each terhnlcal representative
 
based on six (6) eight hour days per week
 

THREE iiUNDRED TEN DOLLARS 
 ($310.00 USA)
 

Living costs an1d 
other c:pvnses incurred in
 
Indonesia 
for each I:echn ical repr'esetltative
 
at actual cost but not 
to exceed the
 
following per diem:
 

TWENTY TIIOUSAND SEVEN IIUNDRED FIFTY RUI'IAHS (Rp 20,750 IND)
 

Round trip economy transportation including
 
living expehses and expenses incidental
 
to travel, to and from Semarang, Indonesia,
 
at actual cost.
 

The total cost;; for the nitivice representative

is estimated to be TWI;NTY-RlI.EE TIIOUSAND) DOhLARS 
 ($23,000.00 USA)
and ONE MILLION SIX HUNDRED TIIOUSAND RUPIAIS (Rp 1,600,000 IND) 

AICI.I(:, V. Th;ir I im(r of ,h1I Ivry Is iir Lhe vsm(' iv "F ihl~i Cn lrali AgrrvriintV,
tII SiFd that Cottr l Si,'
ri r 'lial I lproceed wi hl lh sIi 
 I lvd work and shalli. conlforn 

to the schedule specified in Section IA of 
the speciflications.
 

(PLN 6104 ) 
(AUXIL[ARQ 'UMI'S II-26A)
(BOILER FEED PUMPS ) 

CA-2
 
060574 

http:23,000.00
http:TWI;NTY-RlI.EE
http:16,945.00


Aprific: V. That in the event the Contractorspecified eqlipment shall fail to deliver theand materials withinforegoing Article 
the time period stipulated inV, the Contractor theshall beamount liableof TFJREE HUNDRED DOLLARS 

to the Owner for the($300.00), as
not as liquidated damages and
a penalty, for each calendar day of delay in delivery of the equipment and materials 
in accordance with 
the provisions of Article GC.34 of the

Ceneral Conditions; and that 
the total amount of 
said liquidated damages shall
not exceed five per cent of the Base Contract Price for equipment and materials
stated 
in Article 11 
of this Contract Agreement and shown on the Basis of
Contract Award of $480,991.00.
 

(PLN 6104 
 )
(AUXILIARY PUMPS M-26A) 
(BOILER FEED PUMPS 
 ) 
060874 


CA-3
 

http:480,991.00


I.A.A 
DEPARTEMEN KEUANGAN REPUBLIK INDONESIAA
 

DIREKTORAT 
 JENDERAL PAJAKINSPEKSI PAJAK JIKARTA ZELATAV 1. DUA. 

SURAT KUASA UNTUK AIENYETOR BlEA DAN DENDA BlEA MErERAI NinokrPjl.~ket.~c1.lc
NoVIA-

Nama, jabatan dan tempal tinggal wajib bea atau - G. F. COCKRELI. 
Representativepcmohon. 	 deni Bin!,hon Wiiierette Co.Jin. llur ?lo. 11. Keb-Lenia. 	 Jumlah bea dzndentla 

Ineterai Yang terhutang
JWPKmTA -,TANT 

Surat Perjanijen Pemboron-'anKeterangan mengenai anda Yangru dkeakn Antera Sub 	 No .......... To].........
I der.9an I.S. Direktur Pcrnbeanne1 n P.L.N.Jlvi. Sunan N-cmpel No.bea mneterai dengan menyebutkan dasar pengenaan- doni Luar-Neperi-Boi icr 
1. men-enni iual-beli PeralaoFeed PtIMDs d.etian nile inya dan besarnya -arp. 	 sebes r(US 3 583.406 X RP415,-) + Rn.l.343.9 5 7,

Rpi.243.957.44

Bee rYeterai 7 ,..
cfnr. Ps. 56 AB"! 1921 ditetankan lo/oo
Tindlason 	 = =RP.243.975, ]ainn-.cdibuat rem-kL r 14 a Rn.25,- = =]Th. 350,-

Kelerangan nrengenai denda dengan menycbutka. 

HAUDIBAAR 2 Jli 974 

'a VIIA kM4 __.... a-JNASal .. .. .. 19C 
T.J4tL 

v5N:4 /e (Dua re.J. em. ila 

http:Rpi.243.957.44
http:NinokrPjl.~ket.~c1.lc


__ 

IN WITN ISs muEItEOv, the parties hereto have executcd this Contract Agreement
as of the day and year first above wriLten.
 

' PERUSAIAN IMJM.! LISTRIK NEGARA 
S. 

(Seal) 

Attest By__ 

CONTRACTOR 

B IN/IM-WILLAPHU,'"I'E COMPANY 
a Division of Guy F. Atkinson Company 

Attest 
 '1 ~- By
 

(PLN 6104 
 ) 
(AUXILIARY PUMPS M-26A) 
(BOILER FEED PUMPS )060574 CA-4 



BASIS OF CONTRACT AWARD
 

The Contract Award is based on the Specifications and Documents for Auxiliary 
Pumps 6104-M-26A issued 29 October 1973; Addendum I dated 14 November 1973; 
Addendum 2 dated 18 Decembzr 1973; Addendtu i 3 dated 31 December 1973; 
Bingham-WillametLe Company Proposal PE'-9537 dated 24 January 1974, 
Bingham-WillameLtte Company (Dlynmac Corporation Letterhead for Bingham-
Witliamette) Proposal PE-9537A dated 28 May 1974, Bingham-Willamette 
Company (Dynmac Corporation letterhead for Bingham-Willamette) supplemental 
letter dated 5 June 1974, with exceptions and clarifications page, and 
PLN/Bingham-Willamette negotiations of June 3 and June 4. 

The total contract price shall be established as follows: 

C.1 Boiler Feed Pumps 
C.1.1 Equipment (Refec" to Bingham-

Willamette 	Company Proposal PE-9537A)
 

including 2 Complete BFP Rotors
 

Base Contract Price 	 $480,991.00
 

Spare Parts 	 30,000.00
 

Maximum Escalation on Auxiliary
 
(Gears & Motors) Equipment 32,470.00
 

Maximum Total. Pric, for Materials and
 
Equipment as Specified $543,461.00
 

Ocean Freight, Handling, and Insurance 16,945.00 

Service Representative 	 23,000.00 Rp 1,600,000 IND 

Contractor Administrative Expenses 	 -- 243,957 IND 

TOTAL CONTRACT PRICE 	 $583,406.00 Rp 1,843,957 IND 

(PLN 6104 ) 
(AUX.LIARY PUMPS M-26A) 
(BOILER FEED PUMPS ) 
060874 
 BA-i
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-S 	 PERFORMANCE BOND .
1* i(r 	i Jt,, , "' sv°e"'°"June 21, 1974 
*"A..r!Iq..J . r-. .iAJ . .g .r-** (C' 1tl sfll) 	 O 0114,A,6NI*IION AV."_._...;nH-	 *-Willamette Company, A
 

Division of Guy F. Atkinson Company, a . ,DIVoVAI
1	 (JAR,,.S,,,,
 

Nevada Corporation, 2800 N. W. 
 a 
Front Ave., Portland, Oregon U. S. A. ,o,,°,C Xf3 .O.A 'a,. 

SfIl Of ItCORPORATION
Nevada
 

F deU(,.%..,v(sJt .,,J ..Dss.,JJ,,oi(,
h itI([1 j) fliA SUM0' lOtND 

otttlOIsl I 'OUSANDISI CINVISIIUNOR OISIFidelity and Deposit. Company of Maryland 583 .406. 0
3005 First National Bank Tower 
 .CONRAC VAR- CONTRACT NO.
Portland, Oregon 97201 
 o,6104. o ,26A m.

"
.* ** If Known 	 

6-21-74 

KNO\/ ALL NIFN IY THESE P.USENTS, 'hat we, the Principal and Surcty)(ics) hesrcto, a c firmly 6bim.d ti
I'vrio.a,:i Ilmit . I i irik 1vti' r:i (hicri t'i c l.,'0 P1,N) in the 3lhave p4711l .so for thie paym-ii o w 'hich ivehind ourslve.i, suir heirs, eccur%. ir s, r icrcssors, jointl nId .4cvcrailly: 1'rnars lri. That, whife 111CSurvtics arc corpo-rations as:6ity. .s cu-surctic, we. the S tirccz, hind ourselvcs. in such sum "joindy anti A a %Ily"St'
utlf as "scvcr.l)"'" only for tilepurpise of allowing :, oior irtio-i or acti,,ns against Any or ill (if ii. nd (for All 
i,:.r ipurposcs cach Surcty w Oil:hinds itsclf, jointly and severally iu. Principal, for the piyi)'m ntIS 141 forth opposite the name 	 ft uch ium .ly Asof 	such Surcty, but ifno lhnic or liability is indiVA,d, the mnit Of liAbility shall lie 1he 

* 	 full "-mount of the pcnal sum. 

TIF CONDITION Or TillS OBLIGATION IS SUCII, that whereas tle Principalentercd into the contract identifiedabove. 

NO,', TIILREI:ORE. if thc Principal shall: 

'erform and fui a1lt111 ,t,rLrl:ig, covc:n:nt, terms, conditions, rnd n :nret cnls, of said contract durin. Ilse oli.iialem of s.id co iract nd any cxlcniimi. thcrcof that umaayle !1r~azted by PIN, with or notice It Owilhout lie S1tarcly (t%,iaild . during the life or any guaraly r,:qjttiLd utlder thc conract, ,ird shroll also Ierform atid flll'ill all tire tidcrtakin±s. covlnians,
tcrms, cL'a!tioi l, agtcc.'rucnts of any and all duly audiorjed Iodificatiuis-of said contract that may hcreafcr he niadc.

notice of which modifications to the Surcty (ics)being hcrcby waived.
 

IN \iTNIESS WHl .ROF,tw Principal and Surety (ics) have executed this pcdrornancc bond and have affixed their seals on thc
 
da tc set forth above.
 

j',,,'i PRINCIPAL. , 	 t
 

$.,I, ', etty A. AllenAssistant Secretary . 

G. W. Wint .
Division'Presd .nt 

_ _ _INDIVIDUAL SUREY(ICS) 

(tpJ', ° 

.. . ,, .p. +.. .. . 1OC.de""~ a iiWeIpi SU REIYIIES) 	 ..".,VINqL_ 	 A U260( . UAIII ITY .1', ,. .

ank Tower, Pgrtland Ore 
1 JA..d/."S at'.-,Ea.k 	 " Crp., ii4'. 

/ftt.)A,.________ ______________ ,_____ 
,,,€,IAttorney-in-fact :"' 	 \' " "'
 

• Deleted for Contract 
 -" 0.
Pj.
 
** Adtend rar Crnnirr-r 



I1k *1tA !I 

I,.W,l Ji IPs ,( .. : i 11 .w l 

o- - ] i...... ........ 

. - ' I.. I f 1 

-,...... l 

: • • 

2. 

IAf 
oF;.... "U.....,j 

Se,I 

..... _.,., 1U7. 

EST AVLBLE COPY 

This.. ,f I- s : riQc)fr i rI in iti ,I c Cie A CoIt(P0It.AlT 
lIih Cc' : f:lS 1i01 cr .. wi'r. or Ilie furij:tjj' itJ' 11 is. ~ ed U It:. 
r .. s , r e I e hi; c a I lie ris C Ij t -i1 z . I crv 6f I.-, f r III oIlI tle leer 

11oi.i sit I ., it (Iiu I 3 1a.tV.1 I b y Pl. N. idCitI I f I,. : tIion ;c I 4 ui~c S. thall lie irisurlcl. 

2. 1 li: f.2,; .:ill iu ii . ilidrt\,. i r t!,, (hi) V.' ie e ini viduai l niirelil.s CXCCiIU life 1i)0i1i(, 
Ir cP . if P.1.c.v diCti 11pi 111;iti l *A aI I lie I . fr Iliiiie r esp oil i 111c pe ~fln. Ak,-1 

m:iii iti . fit ;; lie i l Ii ,\ffj;ivit%hiul cft~ A~C~ 1)f liti~liVi dLI 3l SUI Iy , (ii tU'1 
t. ,i IeuLl ef itn. V, cr r!.i I p cr~sn is n iiitvIiti;. % ir I, , S14i .iiecouInit;1i1y 1lid ho 11id. Su CI 

%ir'.ii . i i oi a l si i.f~I.. lici ( , v i.*f i l 1(i erit i , I.fUtIig i I f i i iI rc)i ii* 1iriii.i nin lifi h li iodI l ilustij 

i1~~l 1, 7v.teiuf li"; i s ' I i s I Cuisr %pA NP1 Ii. . fIe(uI~li IIiw f1 

4. Ctirporamiimis excculiii (lie bond flmill "+fIfi(li ir 
(n e in % :wai(111 Jiiviulua Ish11a execute hlie hi fill.r r isr.iIiins v tlie finitJ a nureIic C L 


m vl~t he, u.iU .ii!,J I , itt a% kurc t 4., WhV Iii( c th.n opposite tle Wird "Seal".
 

U *.I'Il.I x igrely i% Involves], their ciacist;nlli d lie namne nf catIt pcrrsan sij-.ning (hi% perfor.
e..;(city ;nd Lie) sli he inserted in tie spaces nance bond fhauld be t ped in tile space provided. 



Fc-lc' c Attorney
IDELITY AN!) :-,EPO F COMP,ANY OF A4ARYLA1.,j

HOME OI:CE, BALTt:MORE, MD.
K|NoW ALL MEN BiY TIsEI: PI.E,:Ts:That the FII)LITY AND
ticn i t, 	
DE-POSIT COMPANY OF XIARYI.AND, a corpora.State of Maryad, by JOHN C. CARDNER , Vice-President, andA-. istant -	 C. M, PECOT, JR.,Scretary, in pursuance of authority granted by Article VI, Section 2,of the 13y-Laws of said Cornparly, v,'.-i reads as follows:

"'1'e l'ret 2.:.,or any otte of the 	 6lwcuti .'Vic-Pre-etSo to do by the Ilo.1 rd of Dirctcr.,or by 	
or any one of the additonal Vice-Iresideltiu . i;l a!.t. ,ve..ce 	 ,,d(iiittCe,r: ry 	 stll I have power, ii cn rrcoor any one f the Assistai Seeretri.., 	 by a id with td ...;:.-'actas the busivess of the Compay nay 

to ,plint V.. Ie-l' rit, . A 	
ofd, d it..t..,reqire, or to 	 :RrdA,,t 'stt any 	 aizu':" 	 ,nc:ndertmakig,p rcuie:zan. , .. i , 	

eron or jerons to u mi liwIaf of 1.- C " 'y nydez:ecs, 	 .. C C tracts. ,a ri-eMert,mc-r'ages and insitruments in the nature of ttc, iages, 
eeds,.attd r..caut and asbi - i.... i tlttSfcadalso all other instruments and dccuments wheCh the bui e- ofthe Comp,:,y may require, and to affix the seal of the Conipary thereto." 

does hereby nominate, constitute and.appoint Richard U. Recob of Portland, Orc-cn. 

i ."i and iwfu! . gent and Attorney-in-Fact, to make, execute, seal and deliver, for, andsurety, and as its act and deed: any 	
on its behalf asand all bonds and undertakings .....................
 

. t hc execution of such bonds or undertakings in pursuance of these presents, shall be as Lini;g upon saidCompany, as fully and amply, to all intents and purposes, as if they had been duly executed and ac.kcnowle(dedby the regularly elected officers of the Comany at its office in Baltimore, Md.,This power of attorney revokes that 
in their own proper persons.

issued on behalf of Richard W. Recob, dated
June 21, 1973. 

Thesad As ctant Secretary does hereby certify that the aforegoing is a true copy of Artic!e VI, Searion 2, of the By-Lawi of 

said Co:npany, and is now in force.IN WITNESS \VIIt g, the said \ce.Prulent anj Assistant Secretarytheir names 	 have hercunto subsciibedand affxed the Corporate Seal of the said FIO:LITY AND DWPOSIT CO.M'ANY: O: ARYLU.D, this 
... 2... . .......... y o...
ATTEST: 	 ...............
FIDELITY '., 	 .D. 19...A-N D . O COPANY F MIEZYLAND 

....................................................... 

B)........... 


(S .L) 	 .................... - , . .....,

S.'.'JZ OF B 	

la ns.n'Secretary • .. LA NDO:2 s
 
Crry or,IASLT"' f ,
On this 25c1 day of

s 
:,..,. d, 'a:,. the City . t 

Jn 
v, c 

, A.D. 1973 , e al, ,cb.t-e, aN , Ac d to-SW.i- - i , 	 ofS., (rctarv of 'tv F!.'L,.: ,a ii::s r C ' ; Ut M.. r, 
' ',- ....... ' - ; , .. ........ n 10 v's M,
. a. .? . . .vi-' t-: a hoe . . tV. ,rcedo.t, i;,ru:.:: t,.iJ :!ey e',ch ack "o 	

te i,h ',:ea :, ta 	 '7. d 
him 	 .t o, d o', no p, I y metie,rr.2...... 	 ut t.tlOf a ' .. ldtc , ,ii. icr C.tt, C-n- - -a .. ,ot:c;e .' da 	 . .c , .a.e s thue C ePra Seal oforni:;c \.. AW a'dnd 	 s aidr m n y, .i.. ad that thesascrtbd to Th sad itstrutnt by the C rrate '-Iait;qauthoriy and direcchan of the sMd Corp-. :q.aturas as suchI.N 	T'ST.-ONy WIrror, I have hereunto set my hand and nwxed nay Ofticial Seal, at the City of ]altiniore, the diiy and y-earfi-st above written.
 

(StONE) 

.................... 
 .... j.......,.: .....
(S-AL) 

.\:ary Public Commission Expires..j I4,,.Z 4 

1, the uo ers.nicd. Asta tPo'ver cf Attorne,.¢of at creory of the Fth dhe W.-oing i4a f true-l 't ieC,", c.rr t.''O L y f furcc L c.ul do h..theh;,-00"ef- y ond0,further certily that the \Vcie4-e.:duut who.	 ct An d criginc.t . I' sk 	 atd IC't: ,'heiLeth 	 Power of a'.:onzy. was c,ot- c c .. .aliL 1Orod Of Drcctyr %" Ant 	 the itia 'r+
" 	

Mo any Attorney-0i -Ft as proviked i. W-ticde VI, P',ie.
" ' . . ... . ,' 	 e,ctt, 2 of cite Ba-Laws.,f.... .\eeO iMY Axo DE.ITio CW'v' 'i'Or :; 	 '~t'o of die ...Ccrtiic .,tcn.ay be .uAyuMaN	 .... ,-t+ l ;-LtSd 1, f'ac.-niiLid r . cala .... r . .... . O X 	 woh d"be. tDi~ '. . a',' V . .A : UZ, !n 	 ciD. t ite.::ly .0 ....l th, ." t da fftLJ;.:y-, o .* Os.[.s'.,'-.nO:,. ... c. ft cl; •	 ., llnO "c

uad- .'ocret;o-e or it, - !,.. . -.. aacre- w't'", 	 0.... ..... ny Awkat, Swppr. .. ... ,. .yp.cr f 	 ugr of 6e Cawy, Q 'i'.-rvalid and binding upon tre Ctn 
C 	 ';atisr dby the Company,-shall be'' , . ' t "ithd. " TESTIM:,ONY 	 ... . t, toU:'h nta euallyI.N ,VIILE O1.F, I have hereun o , -'. teu..my nai e 

Ld a i ,,.' 
................t and af~xed the corporate seal of the .-.aid Com.cvny, this..... 
 ..... :4
V J ""&no "L 

. +. -
• 

,,f ,.... 11' ....
7 ... 

L 0- c ................................... 	 .
~-~ ./.4s 	 .. ".,,'. . .. - .: , 
-	 ,j.,,n."Scre:, '" 



BINGHAM - W!LLAMETTE COMPANY 

RESOLUTION OF AUTHORIZATION 

W1h e re a s, BINGHAM -	 WILLAMETTE COMPANY is a division 
of Guy F. Atk~hnon Company- a Nevada corpdration, 'carrying on a general
iron and steelfab'ricaiion anJ inanufacturing business, including but not lim
ited to maqhine and plate shop work, the manufacture di pumps, pressure
vessels, gates nd valves, "d generally the design, manufacture and sale 
of other machinery equipment and devices wl~ich may' be suitable for manu
facture in its iacilities: 	 f 

SI 
 I 

Now. 1 Ther'efnrA' hp it 

RESOLVED that each of the persons hereinafter named is hereby
authorized on behalf of said corporation to do those 

things which are set forth following their name: 

1. 	 G. W. Wintz, Senior Vice President of Guy F. Atkinson 
Company and President of BINGHAM -

WILLAMETTE COMPANY, is authorized to carry on all operations
of said COMPANY, to represent itin all conferences, including any
conferences with the United States or 	other governments or their 
agencies or representatives, to sign proposals, bids, contracts,

purchase orders, changeorders, bonds, applications for bonds,

checks, progress estimates, government vouchers, affidavits,

bills of sale, assignments, releases, warranties, letters, protests

and appeals and, generally, to take any and all action necessary or
 
convenient to the business of said COMPANY.
 

2. Wm.E. Tharp, Executive Vice President and General Manager 
of BINGHAM - WILLAMETTE COMPANY, is

hereby authorized, in the absence of the said President, to carry 
on such business and execute such documents as the President could
.do if present, and the execution of any documents by the Executive 
Vice President and General Manager shall be conclusive evidence 
of the absence of the President. 

3. A. R. Sadewic, 	 Manager of Manufacturing of BINGHAM 
-
WILLAMETTE COMPANY,
isauthorized to
sign on behalf of said COMPANY, checks, progress estimates,
 

government vouchers, affidavits, letters, bills of sale, assignments,
protests, appeals and, inthe absence of the President and Executive
 
Vice President and General Manager, to sign all such proposals,

bids, bonds, applications for bonds, contracts, purchase orders,

change orders, releases, warranties or other documents and papers
that could be signed by said President, and the execution of any
documents by the Manager of Manufacturing shall be conclusive 
evidence of the absence of the President and Executive Vice Presi
dent and General Managers 



4. W. L. Hallmark, Manager of Industrial Sales and Engineeringof BING'IAM - WILLAMETTEauthorized COMPANY,to sign on isbe"-alf of said COMPANY, checks,estimates, progressgovernmcnt vouchers, affidavits,assignments, letters, bills of sale,protests, appeals and, in the absence of theand Executive Vice President and General Manager, 
President, 

proposals, to sign all suchbids, bonds, applications for bonds, contracts,orders, purchasechange orders, releases, warranties or other documentsand papers that could be signed by said President, and the executic,nof any documents by the Manager of Industrial Sales and Engineering shall be conclusive evidence of the absence of the President andExecutive Vice President and General Manager. 
5. F. E. Westermann, Manager of the Valve Department of BINGHAM-

WILLAMETTE COMPANY,sign on is authorizedbehalf of said COMPANY, checks, to 
government vouchers, progress estimates,affidavits, letters,protests, appeals and, bills of sale-, assignments,in the absence of the President and ExecutiveVice President and General Manager,
bids, bonds, applications for bonds, 

to sign all such proposals, 
contracts, purchase orders,change orders, releases, warranties or other documentsthat could be and paperssigned by said President, and the execution by anydocuments by the Manager of the Valve Departmentsive evidence shall be concluof the absence of the President and Executive VicePresident and General Manager. 

RESOLVED FURTHER that all such actions heretofore taken in any
authorized representatives of said capacities by any of the foregoingon behalf of this corporation are hereby ratified, confirmed and approved. 

I, Betty A. Allen , Assistant Secretary of Guy F. AtkinsonCompany, the corporation above named, do hereby certify that pursuant tothe by-laws of said corporation granting to the Executive Committee of itsBoard of Directors full powers to so act upon all such matters when the
Board of Directors is 
 not in session, said Executive Committee unanimouslyadopted the foregoing resolutions by written consent January 2, 1974, and
that said resolutions are in full force and effect. 

In Witness Whereof, I have hereunto set my hand and affixed theseal of said corporation this 24th day of June 1974
 

.,Assistant Secretary 



GENERAL CONDITIONS
 Basis of Contract Award,
 
* GC.l CONTiACT DOCb1ENTS. It is understood and agreed that the/Invitation
for 	Bids, Instructions 
to Bidders, Proposal, Proposal Data, Contract Agree** ment, Performance Bond, UY/ Vil
Drawings, Addenda, and 	

General Conditions, Specifications,
dhange Orders issued by the Owner or 
the 	Engineer,
and 	specifications and engineering data furnished by the Contractor and
accepted by the Owner, are each included in this Contract and the work
shall be done in accordancA therewith.
 

GC.2 DEFINITIONS. 
Words, p;irases, 
or other expressions used in these
contract documents shall have meanings as 
follows:
 

1. 
"Contract" or "contract documents" shall include the items
enumerated above under CONTRACT DOCUMENTS.
 

"Owner" or 
"PLN" shall mean the Perusa'.aan Umum Listrik Negara,
an 
Agency of the Ministry of Public Works and Power of the
Government of the Republic of Indonesia named and designated
in the Contract Agreement as 
"Party of the First Part", acting
through its duly authorized agents. 
 All 	notices, letters, and
other communication directed to the Owner shall be addressed
 
and 	delivered to:
 

Director of Construct ion
 
Perusahaan 
 Umum 7. stri,, Negara 
Jalan Sunan Ngampel 1 
Kebajoran Baru
 
Jakarta, Indonesia 
Cable address: 
 PLNPST Jakarta Indonesia
 

3. 
"Contractor", "Manufacturer", or "Supplier" shall mean the corporation, company, partnership, firm, or individual named and designated in 
the 	Contract Agreement as the 
"Party of the Second Part",
who has entered into this Contract for the performance of the
work covered thereby, and its, his, or their duly authorized
 
representatives.
 

4. 	"Subcontractor" shall mean anc refer only to a corporation,
partnership, or individual having a direct contract with the
Contractor for performing work covered by these contract docu
ments.
 

5. 
"Engineer" shall mean the firm of Black & Veatch International,
Consulting Engineers, 1500 Meadow Lake Parkway, (mailing address
P.O. Box 8405), 
Kansas City, Missouri 64114, (or P.O. !!x 3149
Jakarta, Indonesia) or its duly authorized agents.
 

(PLN - 6104 )(EQUIPMENT & ,A1TERIALS) 

GC-i


061573
 

* Added for Contract 
** Not included in Contract 



6. 	 "USA" shall mean the United States of America. 

7. 	 "Ai',," shall mear the United States Government, :Department of State,
.tLn.7 fror 7,ternacional Development or any successor agency of
 
tLe n~ted States Government. 

8. 	 "Datu of contract", or equivalent words, shall mean the date
written in the first paragraph of the Contract Agreement; that is,
the 	date of final signature by PLN.
 

9. 	 "Contract effective date" shall mean the 	date when an irre
vocabiu letter of credit is established in a United States 
of America bank. 

iU. "ilay" or "days", unilos herein otherwise expressly defined,
shall mean a calendar day 	 or days of 24 hours each. 

11. "The work" shall mean the equipment, supplies, materials, labor,
and 	services to be furnished under the 	 contract and the carrying 
out 	of all obligations imposed by the 
contract documents.
 

12. "Drawings" or 
"plans" shall mean all (a) drawings furnished by

the 	Owner as 
a basis for proposals, (b) supplementary drawings 
furnished by the Owner to clarify and to define in greater detail
the intent of the contract drawings and specifications, (c) draw
ings submitted by the successful bidder with his proposal, pro
vided such drawings are acceptable to 
the 	Owner, (d) drawings

furnished by the Owner to 
the 	Contractor during the progrers of

the 	work, and (e) engineering data and drawings submitted by the
Contractor during the progress of the work, provided such draw
ings are acceptable to the Engineer. 

13. Vnenever in these contract documents the words "as ordered",
"as 	 directed", "as 	 required", "as permitted", "as allowed", or
words or phrases of like import are used, it shall be under
stood that the orde;.r, direction, requirement, permission, or
allowance of the Ourner or Engineer is intended only to the 
extent of judging compliarce with the 
terms of the contract;
 
none of these terms shall imply the Owner or 
the Engineer has
 
any authority or responsibility for supervision of the Contrac
tor's 
forces, such supervision and the sole responsibility therefor
 
being strictly reserved for the Contractor.
 

14. 
 Simila--]y the words "approved", "reasonable", "suitable",

"lacceptable", 
 "proper", "satisfactory", or words of like 
effect 
and import, unless otherwise particularly specified

herei:., shall mean approved, reasonable, suitable, accepta
ble, proper, or satisfactory in the judgment 
of the Owner
 
or Engineer, to the extent provided in "12" above. 

(PLN- 6104 * )(,iQUIPMENT & MATERIALS) 

101573
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16. 	 "Startup" sihal I mean the time 	 period requirCd to bring the 
stezm-etectric generating unit from an 
inactive condition,

when 	construction is essentially complete, to the state ready

for cor nercial operation. The startup period shall include
 
preliminary inspection and check-out of equipment and support
ing subsystems; trial operation of supporting equipment and

subsystems; 
initial operation of the complete steam-electric
 
generating unit; operation of 
the complete unit to obtain
 
data, perform calibration and corrective work; shutdown, in
spection and adjustment prior to obtaining commercial oper
atiig status.
 

17. "Initial operation" shall mean the first integral operation

of the complete steam-electric generating unit with sub
systems and supporting equipment in service or available for
 
service.
 

18. "Commercial operation" shall mean the condition of operation

in which the complete steam-electric generating unit is
 
officially declared by the Owner to be available for con
tinuous operation at variable loads up to and including rated
 
capacity.
 

19. 	 "Official acceptance" shall mean the Owner's written accep
tance of all work performed under this Contract.
 

GC.3 EXECUION OF CONTRACT. After appropriate AID approval, copies of the
contract documents will be prepared by the Engineer. 
All copies will be

submitted to the Contractor and the Contractor shall execute the Contract
Agreement, 
insert executed crpies of the required bonds and power of attorney,

and submit all copies to the Owner. The date of contract on the contract

forms shall be 
left 	blank for filling in by the Owner. 
The certification
date 	on 
the power of attorney shall also be left blank for filling in by

the Owner.
 

Copies of engineering data, special forms, or other documents furnished

by the Contractor, which are required to be 
incorporated in the contract
 
shall be supplied to the Engineer.
 

The Owner will execute all copies, and make distribution of one copy each
 
to 
the Owner, Engineer, Contractor, and Surety.
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.'.z- rt.eipt of the executed contract documents, the Engineer will prepare/ .,'idiio.iql c,pi(. of the documents for distribution to the Owner, Engi
., r, C,,iaLr,'j,: .,C IandAli).
 

";]. GIA.L AI)l)DR:SsI.-" The business 
address of the Contractor given in the,io o.al Ls -r.oy designated .istile
,1:i place to which all notices, letters,oihlr comlunictionrs to tile Contractor may be mailed or delivered..Iddrss of Thethc. Owner appearing in Article GC.2 is hereby designatedIL;icu t, which as theall notices, letters, and other communications may :e nailed or delivered. The delivery by one 
to the Owner 

party to the other party
at an address so designated, or the depositing in any mail box regularly
maintained by the post office, of any notice, letter, or other communication
.iddressu:d to such address, posrage prepaid, registered or certified mail,with return rereipt requested, shall be deemed sufficient service thereof,roid tie date of said service shall be tile date of such delivery or mailing.Eittier party may change the said address 
or addresses at 
any time by an
instrument in writing delivered to the Engineer and to the other party.
Nothing hee-'n contained shall be deemed to preclude cr render inoperative
the service of any notice, letter, or communication upon either party

personally.
 

GC..5 
 SCOPE AND INTENT OF CONTRACT DOCUMENTS. The specifications and
drawings are 
intended to supplement but not necessarily duplicate each
nther. 
 Any work exhibited in the one and not in the other shall be exectted as if it had been set forth in bot, so that the work will bet;tructed according to the complete desigi. 
con

as determined by the Engineer. 

Should anything necessary for a clear understanding of the work be omitted
from the specifications and drawings, or 
should the requirements appear
to be in conflict, the Contractor shall secure written instructions from
the 
Engineer before proceeding with the work affected thereby.
understood and agreed that the work shall be performed according 
It 
to 
is
the
 

contract documents.
 

GC.6 INDEPENDENT CONTRACTOR. 
The relationship of the Contractor to the
Owner shall be that of an independent contractor.
 

. . . . . . . .
.... ....
. . ..... .
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GC.7 ASSIGNMENT AND SUBCONTRACTING. The Contractor shall not assign or
 

subcontract the work, or any part thereof, without the previous written
 
consent of the Owner, Engineer, and AID, nor shall he assign, by power of
 
attorney or otherwise, any of the money payable under this Contract unless
 
written consent of the Owner has been obtained. No right under this Contract,
 
nor claim for any money due or to become due hereunder shall be asserted
 
against the Owner, or persons acting for the Owner, by reason of any so-called
 
assignment of this Contract or any part thereof, unless such assignment has
 
been authorized by the written consent of the Owner and AID. In case the
 
Contractor is permitted to assign moneys due or to become due under.this
 
Contract, the instrument of assignment shall contain a caluse subordinating
 
the claim of the assignee to all prior liens for services rendered or
 
materials supplied for the performance of the work.
 

Should any subcontractor fail to perform in a satisfactory manner the work
 
undertaken by him, his subcontract shall be immediately terminated by the
 
Contractor upon notice from the Owner. The Contractor shall be as fully
 
responsiLp and accountable to the Owner for the acts and omissions of his
 
subcontracLors, and of persons either directly or ldirectly employed by
 
them, as he is for the acts and omissions of persons directly employed by
 
him. Nothing contained in this Contract shall create any contractural
 
relation between any subcontractor and the Owner.
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GC.9 
REFERENCE STANDARDS. Reference Lo the standards of any technical
society, organization, or association, or to codes of local or state
authorities, shall mean the latest standard, code, specification, or
tentative standard adopted and published at the date of taking bids,
unless specifically stated otherwise.
 

GC.lO 
NO W.!AIVER OF RiGHITS. 
 Neither the inspection by the Owner or Engineer
or any of their oIFficials, employees, or agents, nor any order by the Owner
or Engineer for payment of money, or any payment for, 
or acceptance of, the
whole or 
any part of the work by the Owner or Engineer, nor any extension of
time, nor any possession taken by the Owner or its employees shall operate
as a waiver of any provision of this Contract, 
or of any power herein reserved to the Owner, or any right to damages herein provided, nor shall any
wai- r of any breach in this Contract be held to be a waiver of any other or
subsequent breach.
 

GC.11 AIJ'1__ORIY_ 0 THE ENGINEER. 
To prevent delays and disputes, and
to discourage litigation, it is agreed by the parties to this Contract
that the Engineer shall determine all questions in relation to the work.
 
Duties of the Engineer with respect to the work performed under this Contract
include, but are not necessarrily limited to, the following: 
 interpretation
of the specifications and documents; review of engineering data submitted
by the Contractor; witness.4
ng tests of equipment and material prior to shipment as required; certification of the delivery of equipment and materials
to the plant site: in;pection and acceptance or rejection of equipment and
materials delivered to the plant site; inspection and acceptance or rejection of equipment and materials during and upon completion of construction
at the plant site; assisting the Owner in preparation and issuance of change
orders; review of acceptance test procedures, schedules, and results; and
final inspection of the completely installed equipment and materials.
 
If in the opinion of the Contractor a decision made by the Engineer is not
in accordance with the meaning and Intent of the contract, the Contractor
may file with the Engineer, within 30 days after receipt of the decision,
a written objection to the decision. 
Failure to file 
an objection within
the allotted time will be considered acceptance of the Engineer's decision
and the decision shall become final and conclusive.
 

The Engineer's decision and the filing of the written objection thereto
shall be a condition precedent to the right to request arbitration or
to start action in court.
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PAPOA~ ~PlAAAIdAAi*44AA 4M k 
:C.12 ENGIxEFr, 1 NC INSPECTION. The Owner may appoint such inspectors as
:hc Ouner deems proper to 
inspect the materials furnished and the work
performed for compliance with the drawings and specifications. 
 The Contractor shail furnish all reasonable assistance required by the Engineer,
or inspectors, for the proper inspection of the work.
 
ih, Contrac~or shall obey the directions and instructions of the Engineer
or inspec~or when they are 
consistent with the obligations of this Con-
Lract. Sinouic the Contractor object to any order given by any inspector,
the Contractor may make written appeal to the Engineer for a decision.
 

,_perform
.ispectors and othur authorized/representatives of the Owner or Engineer
** =hall be free at all times to 
WWf$# their duties. Any attempted interference of one of them by the Contractor or his employees shall be sufficient
reason, i 
the Owner so decides, to terminate the contract.
 

Inspect io:n of 
the work by 
the Engineer, or inspe--tors, will be performed at
the factory of the manufacturer prior to shipmenL of the equipment and materiaLs and at 
the Owner's plant site following delivery thereto. 
Procedures
wIureby the Contractor shall notify the Engineer a reasonable time in advancethat the work or any part thereof is ready for inspection shall be established by agreement between the Engineer and the Contractor.
 

inspection shall not relieve the Contractor from any obligation to perform
the work strictly in accordance with the drawings and specifications.
not so Work
performed shall be removed and replaced by the Contractor at his own
 
expense.
 

CC. 13 RIGHT OF OWNER TO TLPRIINA*TF. CONTRACT FOR CAUSE.done If the work to be
under this Contract is abandoned by the Contractor; or if this Contract
is assigned by him without 
the written consent of the Owner; 
or if the Contractor is adjudged bankxupt; or 
if a general assignment of his assets is
5,1(10 for the becnefit of his creditors; or if a receiver is appointedContractor for theor any of his property; or if at any time the J¢fgjV V igffgs 
***)FiPf#ffIt /WpMr Iyyt/L 1 N§VIs oeing unnecessarily delayed, that the Contractor is violating any of the 

W~qlf /~ework under this Contract 
conditions of this Contract, 
or same in bad faith


that he is executing the
or otherwise not in accordance with the terms 
of said contract;
work is not substantially completed within the 
or if the
 

or within the time 
time named for its completion
to which such completion date may be extended;
Owner may then the
serve written notice upon the Contractor and his surety of the
Owner's intention to terminate this Contract. 
Unless within 30 days after
th, serving of such notice, 
a satisfactory arrangement is made for continuance, this Contract shall terminate. In the event
the surety shall have the right 

of such termination,

to take over and complete the work, provided
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GC.8 ORAL AND WRITTEN STATDIENTS. It is understood and agreed that the

writte rit-and -provisions
of this Contract shall supersede all oral

and written statements made by either party to this Contract prior to

entering into contract. Written statements made by either party prior

to entering into contract and oral statements shall not be effective or
 
be construed as being a part of this Contract.
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that if the surety does not commence performance within 60 days, the Owner
 moy 
take over and prosecute the work to completion, by contract or otherwise.

fhe Contractor and his surety shall be liable to the Owner for all excess
 
cost sustained by the Owner by 
reason of such prosecution and completion.
 

I.14 HINI)RANCKS AND DELAYS. The Contractor expressly agrees that the 
vvriod of time named in the Contract Agreement to complete all work includes
,ilowance for all hindrances and delays incident 
to the work. No claim

shall be made by the Contractor for hindrances or delays from any cause
during the progress of the work, except as 
provided under SUSPENSION OF


WORK and FORCE MAJEUR.E. 

GC(.I5 SUSPENSION OF WORK. The Owner reserves the right to suspend and
rtrintLatc execution of 
the whole or any part of the work without invalidating
the provisions of the contract. 

work 

Orders for suspension or reinstatement ofwill be issued by the Owner to the Contractor in writing. The time forcompletion of the work will be extended for a period equal to 
the time lost
 
by reason of the suspension.
 

Clhanges in 'ontractor's price or delivery schedules w!.ich occur during a
period of suspension ordered by the Owner shall 
not affect this Contract
 
except as 
agreed by the Owner and the Contractor. If the Contractor proposes to apply such changes to this Contract, he shall present his proposal

to the Owner in writing. During the 60 day period from and after the receipt
by the Owner of such written proposal, the Owner shall be permitted to reinstate the work without change. 
 If the work is not reinstated during this
60 
day period, the Owner and the Contractor shall agree upon reasonable and
 proper changes or 
the Owner may cancel the unshipped portion of the work.
 

Changes in delivery schedule shall mean extension of the scheduled time of

delivery beyond the number of days of the suspension period.
 

Any necessary and demonstrable costs incurred by the Contractor as 
a result
of suspension of work will be paid by the Owner, provided such costs are
 
substantiated to the satisfaction of the Owner.
 
....
..... 
 v i 
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X
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:;..AY:, '.NT.t; .'7 bh The Owner reserves thle rignt to order (by written 
;;,i,-,) uLi ltracto3 to delay shipment of equipment and materials herein 
.:,::.r:.. i u t,,c Luvct such a delay is ordered by th~e Owner the Owner

.,l, i tU Lot crter reasonaule and proper extra charges incurred by , tric ais ofU0.I tor a result the Suchdelay. extra charges shall include:,i innlin~g 

pr:,,or ,itLor 


rage c-.,:,, charges, insurance, IAh U IAALAL 
chiarges to taoe storage facility, and preservation during 

. oUa"c. ,tut event storage is necessary, the Contractor shall be guidedo\" toe.(Amer's instructions in respect to the removaib from storage and the
.lrrangemenrs for export shipment in accordance with thle terms of Conthe 

tract.
 

CC.lS TEIINATIO1N FOR THE CONVENIENCE OF THE OWNER. The Owner reserves
the right to terminate and cancel this .Contract in whole or in part at anytime by written notice to the Contractor. In the event of such termination,
the Contractor agrees to waive any claims for damages including loss of
anticipated profits on 
account thereof. The Owner will pay to 
the Contractor

reasonable and proper cancellation charges which are demonstrable to the
: ,tisacion of th~e Owner. In the event of such termination, provisions
ciof tse contract documents relating to specific warranties and guarantees

an e toagreements to hold h~armless or indemnify the other party to the Con
remain full and:tact shall in force effect to the extent provided therein. 

upo!: receipt of nxotice of termination, the Contractor shall discontinue thework on rte date and to the extent specified in the notice, make every
r'easonable effort 
to procure cancellation of all orders and subcontracts to
the extent of their relationsh~ip to the work terminated and upon terms

satisfactory to tihe Owner; halt all further purchasing or subcontracting
activity applicable to the work terminated; and assist the Owner in main-
tenance, protection, and disposition of work already acquired by the Owner
 
under this Contract. 

CC.19 MODIFICATIONS. The Contractor shall modify the work whenever so
ordered by the wner and sufch modifications shall not affect the validity

of the contract. Modifications may involve increases or decreases in the
 
amount of 
the work for which appropriate contract price adjustment will
 
be made. 
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* GC.16 FORCE MjJflURE. The term force majeure, as used in these contract 
documents shall mean any cause beyond the control of the Contractor, and
 
which the Contractor could not foresee and/or reasonably provide against

and which prevents the Contractor from wholly or partly performing any

duties under the contract.
 

Force majeure shall include, but is not limited to, any of the following:
 

a. 	War, revolution, insurrection or hostilities (whether declared
 
or not)
 

b. 	Riot, civil commotion or civil uprIsing (other than among the
 
Contractor's employees)
 

c. 	Earthquake, flood, tempest, hurricane, lightning or other
 
natural disaster
 

d. 	Any fire of major proportions, or explosion
 

c. 	Epidemic
 

f. 
Strike, lockout or other industrial disturbance
 

If there occurs an event constituting force majeure, the Contractor shall

give written notice of the occurrence to the Owner within 15 days of the
 
occurrence or 
as soon thereafter as is practicable, including a statement
 
describing the effect of such occurrence upon the performance of this
 
agreement.
 

In the event of a force majeure, the Contractor unless otherwise directed
 
by the Owner in writing shall continue to undertake and perform the duties
 
included in this Contract as 
far as is reasonably practicable. If prevented

from so performing by such cause, the performance may be suspended during

the continuance of such inability but for no 
longer period and such inability

shall be removed if practicable with all reasonable dispatch.
 

In the event of 
a force majeure resulting in a suspension of work this

Contract shall be extended by a period equal to that for which the Contractor
 
was prevented from performing.
 

If such event lasts for more than 45 days after notice has been given to the

Owner in writing, either party to 
this Contract may terminate this Contract

and the Contractor shall thereupon be entitled to any sums which would be

payable pursuant to the termination provision of this Contract.
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All modifications shall be made under the authority of duly executed change

orders issued and signed by the Owner, approved by AID, and accepted and
 
signed by the Contractor.
 

If modifications affect the delivery and completion schedule of the work,

appropriate adjustments to the schedules will be made as provided for in
 
the article FORCE MAJEURE and this article in these GENERAL CONDITIONS.
 

GC.19.1 Extra Work. Modifications which increase the amount of the work
 
shall be paid for according to the amount actually done.
 

Claims for extra work will not be paid unless the work covered by such
*claims 
was authorized in writing by the Owner -kifagneer.The Contractor and
 
*shall not have the right to prosecute or maintaiA 
A44F an arbitration*proceeding or U// '/;6/ANA to recover for extra work unless the claim 
*is based upon a written order from the Owner bLEngneer. Payments for and 
extra work will be based on lump sums plus a per age allowance as agreed
 

* to by the Owner_k Engineer and the Contractor before the extra work is
 
and-sstarted. 
The prcentage allowance shall include the Contractor's extra


proft and extra overhead and, unless otherwise agreed by the Contractor
* and the Owner Vr^n.2.ier, the percentage allowance shall be 15 per cent 
of the total direct cost.
 

Cs**and 
For the purpose of determining whether proposed extra work will be authorized,
 
the Contractor shall submit 
to the Engineer, for approval, a detailed fixed
 
cost proposal for proposed extra work. The proposal shall show itemized
 
quantities and charges for all elements of direct cost and a percentage

allowance to cover extra profit and extra overhead. Unless otherwise agreed


* upon by the Contractor and the Owner Engineer, the percentage allowance
 
shall be 15 per cent of the total direct cost, and
 

GC.19.2 Decreased Work. If a modification decreases the amount of work
 
to 
be done, such decrease shall not constitute the basis for a claim
 
for damages or anticipated profits on work affected by such decrease.
 
The Engineer shall determine on an equitable basis the amount of (a)

credit due the Owner for contract work not done as 
a result of an authorized
 
change, (b) allowance to the Contractor for any actual loss incurred in con
nection with the purchase, delivery, and subsequent disposal of materials
 
or equipment required for use on the work as planned and which could not
 
be used in any part of the work as actually built, and (c) any other ad
justment of the contract amount where the method to be used in making such
 
adjustment is not clearly defined in the contract documents.
 

GC.20 ARBITRATION. Except as may otherwise be provided in this Contract,
 
any. dispute or difference arising under this Contract which cannot be
 
settled by agreement between the parties to the dispute shall be submitted
 
to arbitration in the manner specified herein.
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Within JO days from the date of failure to reach agreement as establishedby tritLUn notice by either party to the dispute to the other, each party
tO Lhe dispute shall appoint an arbitrator. If the two arbitrators 
 thusappointed fail ;o a :ee upon a decision and award within 30 days of the date
of appointment of Lhe second arbitrator, they shall select 
a third arbitrator
by agreement. 
 If either party to the dispute fails to appoint an arbitrator

within the allotted time, or if the two arbitrators cannot agree upon a
third arbitrator within 10 days, then the parties to the dispute, or either
of them, shall apply to the Court of Arbitration of the International

Chamber of Commerce, 38 Cour Albert ler, Paris VIII for the appointments

which have not been made as stated.
 

The arbitration proceedings shall be conducted in accordance with the Rules
of Conciliation aad Arbitration of the International Chamber of Commerce.

The decision shall be by majority vote of the arbitrators and shall be
final, conclusive, and binding upon the parties thereto. 
Each party shall
bear the 
cost of its appointed arbitrator. 
The cost of the third arbitrator if 
one be appointed, shall be borne by the parties as the arbitrators
 
may deternnp..
 

All arbitration proceedings shall be conducted in a location acceptable to
 
both parties to the dispute.
 

Decision of the arbitrators shall be final and binding on 
the parties and
an action to 
enforce the decision of the arbitrators may be instituted in
 
any court of competent jurisdiction.
 

The Contractor shall not cause a delay of the work during any arbitration

proceedings, except by agreement with the Owner. 
 It is understood and
agreed by the parties to the contract that no requirement or statement
herein shall be interpreted as curtailing the power of the Engineer to
determine the amount, quality, and acceptability of work and materials.
 

GC.21 LAWS AND REGULATIONS.
 

GC.21.1 Non-Indonesian Laws and Regulations. 
The Contractor shall observe
and comply with all applicable ordinances, laws, and regulations in the
locality where equipment may be manufactured. The Contractor shall protect
and indemnify the Owner and the Owner's officers and agents against any
claim or 
liability arising from or based on violation of such ordinances,

regulations, or laws.
 

GC.21.2 
 Indonesian Laws and Regulations. If Contractor's personnel are
required in Indonesia, the following stipulations shall apply.
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Thu Contractor slall observe, comply with and respect Indonesian laws,rules and regulations and shall not interfere with Indonesian politicalor 
religious affairs either directly or indirectly. The Contractor shall
Comply with such other rules and regulations as
may establih from time to 
the Owner and Engineer


time with respect to the construction work
and personnel employed by the Contractor.
 

The Contractor shall, in all dealings with labor in his employ, have due
regard 
to all recognized festival days of rest and religious or other cus
toms.
 

The Contractor shall not give or barter, or otherwise dispose of,
person or persons, any arms to any
or ammunition of any kind, 
or permit or sufferthe same as aforesaid. 

in the event of any outbreak of illnes. of tractor an epidemic nature, the Conshall comply with and carry out such regulations, orders and 
re
medical or 


quirements as may be made by the Government of Indonesia or the local
sanitary authorities, for the purpose cf dealing with and over-

COfl'. the same. 

GC.22 
 TAXES, PERMITS AND LICENSES.
 

CC.22.1 ,on-Indonesian Taxes, Permits, and Licenses. 
 The Contractor shall
pay all sales, use, income and other 
taxes and duties, tariffs, and imports
lawfully assessed against the Owner or the Contractor (excluding the Republic
of Indonesia oL an!y political subdivision thereof) in connection with the
work included in this Contract. The Contractor shall obtain and pay for all
USA or other non-Indonesian licenses, permits, and inspections required for
the work including the cost of securing all export licenses and permits for
materials, equipment, supplies and personnel exported from the USA or other
country to Indonesia.
 

GC.22.2 Indonesian Ta.xes, Permits, and Licenses. 
The Contractor will be
exeript fro. any import duties and charges levied by Indonesian law on
equipment and materials by virtue of the Owner's relevant exemption 
the
 

privileges. The exemption shall also include stamp duties imposed on the
Contract. 
Any Indonesian taxes which the Contractor pays in order to perform the work under this Contract will be for the account of the Owner;
however the Contractor shall not pay such taxes without the prior written
approval of the Owner.
 

The Contractor and his non-Indonesian field personnel will be exempt from
the payment of Indonesian income taxes on payments received under this
Contract and from custom duties, harbor dues and other charges for importation of personal effects.
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£n.'ruzats., tools, mathinery, and vehicles required for the performance ofthe work in Indonesia and imported on the condition that they will be exported at the completion of the work will be exempted from customs du':ies
and otner such L.aarges. 

GC.23 PATENTS. 
 Royalties and fees for patents covering materials,
articles, apparatus, devices, equipment, or processes used in the work,
shall be included in the contract amount. 
The Contractor shall satisfy
all demands that may be made at any time for such>royalties or fees and
he shall be liable for any damages or claims for patert infringements.
The Contractor shall, at his own cost and expense, defend nil 
suits or
proceedings that may be instituted against the Owner for alleged infringement of any patents involved in the work and, in case of an award
of damagvs, the Contractor shall pay such award. 
Final payment to the
Contractor by the Owner will not be made while any such suit or claim
 

In the event any apparatus or equipment, or any part thereof furnishedby the .Ontractor, is in such suit or proceedings held to constituteinfringement, and its use is enjoined, the Contractor shall, at hisoption, and at his own expense, either: procure -or the Owner the rightto continIC use of said apparatus, equipment, or part thereof; replace itwith noninfringing apparatus or equipment; or modify it 
so it becomes non
infringing.
 

GC.24 
 MrAERIALS AND EWUIPMENT. Unless specifically provided otherwise in each case, all materials and equipment furnished for permanent
installation in the work shall conform to 
applicable standard specifications and shall be new, unused, and undamaged when installed or otherwise incorporated in the work. 
No such material or equipment shall be
used by the Contractor for any purpose other than that intended or
specified, unless such use is specifically authorized by the Owner in
 
each case. 

GC.24.1 Equivalent Materials and Equipment. Whenever a material or articleis specified or described by using the name of a proprietary product or
the name of a particular manufacturer or vendor, the specific item mentioned
shall be understood as establishing the type, function, and quality desired.
Other manufacturers' products will be considered provided sufficient information is submitted to allow the Engineer to determine that the products

proposed are equivalent to those named.
 

CC. 25 ;LARANTEE. The Contractor guarantees that the work herein contractedwill be as specified and will be free from defects in design, workmanship,
and materials. If within the guarantee period the work fails to meet the
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prvisloj,- of 	 tilis guarantee, the Contractordefects, 	 shall promptly correctincluding nonconformance 	 anywith the specifications, by 	adjustment,
* 	

repair, or r-placeraent of all defective parts or materials.ALabor costs
involved in carrying out such work shall be borne by the Contractor.
The guarantee period shall begin on the date of official acceptance, and
shall end 12 months later. 
If manufacturer's field representatives

supervision shall be 	

are included in the Contract, suchfurnished by the Contractor without cost for the correction of any defects.
 

The cost of all materials, parts, labor, transportation, supervision,
special tools, and supplies required for-replacement orand for correction of defects shall 	
iapair of partsbe 	paid by the Contractor or by
the surety.
 

This guarantee 
 shall be extended to coverfurnished under the guarantee and 
all repairs and replacements

such r pair or replacement shall be 
the period of the guarantee for eachone year frcm the date of 	 installationthereof.
 

If within 20 days after the Owner gives the 
Contractorthe Contractor neglects to 	 notice of a defect,make or undertake with due diligence to makethe 	necessary corrections, the Owner is hereby authorized to make the
corrections himself or 	order
the cost 	

the work to be done by a third party, andof 	the corrections shall bewill be 	 paid by the Contractor. Thepermitted 	 Ownerto 	make repairs or replacements on equipment withoutaffecting the guarantee or without 
as the repairs or 

prior notice to dhe Contractor so longreplacements involvement parts. The 	
the correct installation of replace-Owner shall also be permittedas outlined in instruction manuals 	

to adjust or test equipmentprovided by the Contractor or 	as directedby 	the Contractor's erection or operating superintendent.
 
In 	 the event of an emergency where, in 	 the judgment ofwould cause 	 the Owner, delayserious loss or damage, repairs or adjustments may be made by
the Owner or a third party chosen by the Owner without advance notice to
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S types ad in sucii amounts as may be necessary to protect himself and 

, ,Lnttrestsof tae Owner against all hazards or risks of loss as herein
,: r s1cc-fi d. The form and limits of such insurance, together with the r,, rwriLr Laureof in each case, shall be acceptable to the Owner but

r,,rdi .uch it
,. Lsi acceptance shall be the responsibility of tile Coa-S,- ,tor to maintain adequate insurance coverage at all times. Failure of 
, i,,ltr,,ctor to maintain adequate coverage shall not relieve him of any

,tic:t-ractual rcsponsibi~lity or obligation. 

hi tne event of loss or damage to equipment and materials furnisned under
,is Contract, the Contractor shall file all damage claims and shall be
 

responsiL) ~for the replacement or 
repair of the work insured hereunder. 
P;asSage ,f title notshall relieve the Contractor of responsibility for
 
loss or damage to the work.
 

Tlh. CoillI;Wctor shall file with the Owner satisfactory certificates, or

,,pics, o tie policies 
providing the specified insurance. Certificates

ol Insuranc1 covering physical 
 loss ordamage to equipment and materials
 
shall be submitted 
 at least 60 days before the first shipment of the
oquipment and materials. A certificate for each of the other insurice 
policies shall be submitted at least 60 days prior to the 
arrival of the
 
Contractor's personnel in 
Indonesia. Each certificate shall state that

thc Owner will 
be given 60 days written notice before the change, cancel
lation, or expiration of the included policies.
 

Th, workmen's comoensation, automobile liability, and general liability
in-;irance specified shall apply only to field services such as manufac
turer's technical direction, field testing, and similar work not included 
as part of the normal manufacturing process.
 

GC.20.1 Woriamen's Compensation and Employer's Liability. This insurance
shall protect the Contractor against all claims under applicable workmen's
compensation laws. 'The Contractor shall also be protected against claims 
for injury, disease, or death of employees which, for any reason, may not

fall within the provisions of a workmen's compensation law. The policy

covering workmen within the USA shall include an "all states" endorsement. 
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Thu liability limits shall not be less than tile following:
 

Workm.;,'s Compensation
 

Employees within the USA 
 Statutory
 

Personnel outside the USA 
 Payments comparable to

who are US citizens, resi-
 those provided by the

dents of the USA, or hired 
 Longshoremen's and Harbor
 
in the USA Worker's Act (33 USC 901 

et seq)
 

Other employees 
 Payments meeting at least
 
the minimum legal require
ments applicable by reason
 
of the point of hiring and
 
the site of the work
 

haiployer's Liability (for all 
 $1uO,000 each person
 
employees)
 

GC.26.2 Comprehensive Automobile Liability. 
This insurance shall be
written in comprehensive form and shall protect the 
Contractor against

all claims for injuries to members of the public and damage to property

of others arising from the use of motor vehicles, and shall cover operation on 
or off the site of all motor vehicles licensed for highway use,

whether they 
are owned, nonowned, or hired.
 

The liability limits per vehicle shall not be less than:
 

Bodily injury 
 $50,000 each person
 

$100,000 each occurrence 

Property damage 
 $100,000 each occurrence
 

GC.26.3 Comprehensive General Liability. 
This insurance shall be
written in comprehensive form and shall protect the Contractor against

all 
claims arising from injuries to members of the public or damage to
property of others arising out of any act or omission of the Contractor
 
or his agents, employees, or subcontractors or 
from strikes, riots, and
civil commotions. In 
addition, this policy shall specifically insure the
contractual liability assumed by the 
Contractor under the article entitled
DEFENSE OF SUITS. 
The Contractor shall notify the Owner of any contractual
 
liability assumed hereunder that is not insurable.
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"..,1,V.. 
 i 3Insure all of the nazards incident to tho work including., 
, C c, : , ta, liaza rds enumerated below wtienevc, -iuch rli:rds
are

.,IV.,VL , Lii' oiLtl C or's work: 

( PrCm-Ws - Operations 

(2) Eluvators and hoists
 

(3) Independent contractors 
(Contractor's protective liability

insurance for protection against suits arising out of negli
gCnce of subcontractors.)
 

(0) Products including completed operations to be in force for 
one year after official acceptance of the work.
 

(5) Contractual liability
 

.l, .,lc oxt,, that any contractor's work calls 
for blasting, explosive or
andt r'g'rotui; work, his comprehensive general liability Insurance shall beiLon Lo ,-eliminate explosion, collapse, and underground damage (XCU)
 
LX*US1ion;.
 

i'ie liability limits shall not be less than:
 

Bodily injury 
 $250,000 each person
 
$500,000 each occurrence
 

Property damage 
 $500,000 each occurrence
 
$500,000 aggregate
 

(._*. 
4 L[it a ilation Floater. This insurance shall protect the Con?rictor, ti. &,ner,% and the Engineer from all insurable risks of physical,o: or Lana,%., '.o maLrials and equipment while the materials and equipment
,.itrit from thQ Contractor's factory to the USA port of shipment;*Lur,:!; ,',L id loading for ocean shipment; during unloading and storagei r-,kivLn , port; during loading and transit from the receiving port to-i:L' con:uriict ion site; untiland the equipment and materials are unloaded atLt,-! plant site, inspected, and received into custody of the Owner or hisde.iignatod instailation contractor or until 60 days from unloading at theport of Seamrrang, whichever shall first occur. It shall be of the "allrisks" type, with coverages designed for the circumstances which may occurin the particular work included in this Contract. The coverage shall be
For an amount not less than.the insurable value of the equipment and mate

ria.l; C[&F at tao site. 
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in.s,L' t ion f ioater insurance shall provide for losses to he payabIeto 0he Cntractor, the Owner, and the Engineer as tho.ir inivrests mayapp,,ar and shall contain a waiver of subrogation rigits against the
insured pa.-ies. 

Inst.llation 
floatcr intitirince 
shall he coordin..ted with the ocean cargo

int iuran CC Apec1 f ied hereinafter to provide comp1etc "overage of equipmentand aterials it all times until termination of the coverage as specified

above.
 

CerZ'ificats of in:surance covering installation floater insurance shallquote the 
insuring agreement and all exclusions as they appear in the
policy; or in lieu of certificates, copies of the complete policy may

be submitted.
 

GC.26.5 
 O:,ean Cargo Insurance. This insurance shall insure and protect
the insuradle interests of 
the Contractor and the Owner against all insurable
risks of physical loss 
or damage to equipment and materials while aboard an
(cvnvt going, vessel in transit to the Owner. This insurance shall be written
for a:' r:-;kc; including but not limited to war, riot, strike, and civil 
commotion. Coverage shall be for an amount not less 
than the cost, insurance,

and freight (CI&F) value of the equipment -.nd materials.
 

In tho event the Contractor elects, or is directed by the Owner, to shipequipment and materials by aircraft, insurance providing coverage equivalentto that specified above for ocean cargo shall be provided. 

GC.26.6 Other Insurance. 
The Contractor shall 
secure and &aintain such
other insurance coverage as 
may be required to protect against perils and
legal liabilities not covered under the foregoing coverages.
 

GC.27 TRANSFER OF TITLE. 
The title of ownership for equipment and material
farnished fob port of shipment under this Contract shall be passed to 
the
Oner at the time 
the equipment and material 
are actually loaded free on
board cargo vessels at the port of shipment. This transfer of title shall
not be construed to mean an acceptance of the equipment and materials;
Contractor shall. continue to 
the


be responsible for the quality and performance
of such equipment and materials, and for their compliance with the specifications, until final acceptance of the work and the fulfillment of the
 
guarantee provisions of this Contract.
 

Transfer of 
title shall 

all 

not relieve the Contractor from responsibility for
risk of loss or damage to 
the equipment and materials as 
specified under
the article INSURANCE in these GENERAL CONDITIONS.
 

(PLN - 6104 
 )
(EQUIPMENT & MATERIALS) 


GC-17
 
101573
 



GC.2b ;X.K.FKNSL OF SLITS. In case any action in court i; brougit ag.iiu.St 
a, &iner or Cngineer, or any offcer or agent of eith1er of them, for :he

fa. 'are, omission, or neglect of tile Contractor to perfor.-i any of the -ove
aaars, a,'ts, marters, or things by this Contract undertaken; or for injuryor damage causea by the alleged negligence of the Corcractor or his suocon
tractors or his or their agents, inor connection with any claim based on

lawful demaads of subcontractors, workmen, material 
 men, or suppliers; the
( intractor -;hall indemniify and save harmless the Owner and the Engineer
:te:r ollcers and agents, from all losses, 

and 
damages, costs, expenses, judg

ment:., or decrees arising out of such action. 

(:. 9 IREIEASI. OF LIABILITY. Acceptance by the Contractor of the last
pa'.°ernt : .aj I e a release the Owner andto every officer and agent tihereof,
froi;i all claim,, and liability hereunder for anything done or furnished for, 
or rulataag to cae work, or for any act or neglect of the Owner or of any
 
person relating to or affecting the work.
 

Tlhe 
Last payment by the Owner to the Contractor shall constitute final accep
tance of ai.L work performed under this Contract and shall be a release to
the Contractor and his surety from all contractual liabilities and respon
sibaiities to tile Owner except those liabilities and responsibilities assumed 
under tue article entitled GUARANTEE in these GENERAL CONDITIONS. 

W.) CLAIMS FOR LABOR AND MATERIALS. The Contractor shall indemnify
and :,;ve harmless the Owner from all claims for andlabor materials fur-
Iish ed under this Contract. When requested by the Owner, the Contractor
iiall submit satisfactory evidence that all persons, firms, or corpora

tions who have done work or furnished materials 
 under this Contract, for

Wii i. ti;c Owner may become legally liable, have been fully paid satis
-;t rrily secured. 

or 

In case such evidence is not furnished or is not
 

Satisfactory, an will beamount retained from money due tile Contractor
wi:i.:h in addition to other that may be will beany sums retained suffi
ci.,nt, in the opinion of the Owner, to liquidate all such claims. Such
 
sum will je reained until the claims as 
aforesaid are fully settled or
 
iatisfactorily secured.
 

GC.31 CONTRACTOR'S PRICE BREAKDOWN. The Contractor shall prepare and
submit to tie Engineer for approval a breakdown of the contract price
according to the system of accounts provided by the Owner. The Contrac
tor's price breakdown shall submitted and approved by Engineerbe to the 
before any payments are made under this Contract. Each invoice submitted 
for payment shall be prepared in accordance with tihe price breakdown ap
prove'd n: t nne. 

j ( ! ~r V g ne or.El !,L 
'iic SuM 0, ' terns listed in the Contractor's price breakdown shall 
erjuaI thc coot ,irct lump sum price or prices. Overhead and profit shall 
not be 1isted as separate items. 
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An uiIalanced breakdown estimate providing for overpaymenttract or of the Conon ,.s of work which would be performed first will not be ac-
Cept ed. 

rC. 32 A',\Js Payment for the work includedITILai, in accirdance in this Contract willwith the requirements be
ruls It stated herein and the payment1.;L ction 6.3 of AID Capital Projects Guidelines "Borrower Proculutment 4,r Equipment and Materials" M.O. 1442.3. 

GC.32.1 
 Dollar Payments. 
 The Owner will establish, in favor oftractor, 
ui irrevocable Letter of Credit in 
the Con

a USA bank covering the totaldollar price of 
the equipment and materials plus export shipping expenses
plus 
tht. dtllar portion of the 
services 
Indonesia if 

provided by the Contractor in
such services 
are required by this Contract.
 

In 
 c.ccordarnce with AID regulations, the Contractor may designate the USA
bank to 
issue the Letter of Credit in his

nation is 

favor, provided that this desigi.iade 
prior to approval of 
the Contract by AID and provided that
the coutract amount is $25,000 
or more.
bank other than 
If the Contractor designates athe bank which the Owner has selected to receive the AIDLetter of Commitment, the Contractor shall pay the additional bank charges


incurred.
 

(;C.32.1.I 
Dollar Payments for Equipment, Materials, Freight, and Insurance.
All requests for dollar payment for equipment, materials, freight and insurance, excepting final payment, shall be submitted to the bank holding
the Letter of 
Credit and shall include the following documentation:
 

a. 
 Completed General Accounting Office Standard Form 1034,
"Public Voucher for Purchase and Services Other Than
 
Personal".
 

b. 
 The Contractor's commercial invoice. 
 Each invoice shall
be marked "paid" by the Contractor except for equipmentand materials of USA source and origin in which case thebank will certify by endorsement on or attached to the
invoice that payment has been made.
 

c. 
 AID Form 1440-3, Contractor's Certificate and Agreement
with 
the Agency for International Development, Contractor's
Invoice and Contract Abstract, executed in accordance with
the instructions thereon. 
The insurer,or carrier is not
required to execute a copy of this form.
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d. 
 The following certification, signed and dated by the Con
t ractor: 

'he undersigned certifies that 
(1) the sales
value of the equipment covered by this invoice;

plus the 
value of equipment already delivered;

plus the sales value of engineering services,
labor, and purchased material for which expendi

.tures hlave been made; plus the amount expended
on account of commitments for equipment remaining to be supplied under the subject contract,
 
are not less than the total payment already
received or claimed against this Contract, in
cluding payments claimed under this 
invoice;
and (2) it is complying with the terms and con
ditions of the subject contract.
 

e. 
 -'hipping documentation consisting of:
 

Bill of lading or substitute commercially acceptable

document such as 
copy of ocean or charter party bill
of lading, itrriving bill, or parcel post receipt. 
 The
bill of lading must indicate the carrier's statement
 
of charges.
 

If shipment is 
from free port or bonded warehouse in
Indonesia, a copy of the bill of lading covering
shipment from the source to the free port or bonded
warehouse and a delivery receipt evidencing release
from the free port or bonded warehouse shall be submitted. 
 The date of the delivery receipt will be

considered as 
the shipment date.
 

If the equipment and materials 
are procured from
 sources within AID Geographic Code 941, excluding
the USA, and shipment is made on a liner vessel bearing
the 
flag of a country within AID Geographic Code 941,
excluding the USA, the bill of lading submitted must
contain a certification signed by the carrier that
a copy of the carriers applicable freight rate tariff
has been filed with the Resources Transportation
 
*iivision, AID.
 

The number of copies required of the above documentation will be determined
later. 
 The AID Loan Number 497-H-024 shall appear on all documents.
 

* f. Added for contract, see Page GC.20A.
 

(PLN - 6164 )
(EQUIPMENT & MATERIALS) 
061573
 



f. Prog:ress Payments submittedj prior tocertificdti(, fas deliverysigned shall includeeanufacturing and dated by the Cortractor, thatprogress the
dance with, the to that dateContractors4 onPgicor 

Is it' accor
as previoia, Iy ,/iinufacturiig schedulestIhMitted to and aceptedc&!rt ific, t ion by the Fngieer.doc ntvzmust Thle
ficar.e fror the 

be arvcoilnpaived hv a copY ofEngineer a certito the Owhir atLesting that such progress has been made. 

k Added for Contract
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GC. T12. 1.2 .Uol lar Piw.ts for Field Services. All reques ts for payitenL01v dollar port io. of 	 ofthe C{nt ra1ctor I field survlces In Indonesia shallsubmitted to 	 betho. bank holding the LLter ot Credil ald shall include Lhe"01 lowing doc umiitat ion: 

a. 	 Contractor's invoice describing the services performed,

identifying the covering contract and the sections thereof
which provide for such payment and the terms of payment.
The invoice must be accompanied by written approval of the
Engineer and Owner consenting to the payment of the invoice.
 

b. 
 The following certification attached to, or endorsed on,

the Contractor's invoice:
 

"The undersigned certifies that the costs reimbursable
to the Contractor and the amount payable to the Contractor in accordance with the terms of the contract,
 
up to the date of this certificate, are not less than
the 
total payments received or cliimed by the Contractor under the contract (including the payment claimed

under this invoice), 
and that the Contractor has

fully complied with the terms and conditions of the
 
contract, including the plans and specifications."
 

c. 
 AID Form 1440-3, Contractor's Certificate and Agreement with
the Agency for International Development, Contractor's Invoice
and Contract Abstract, executed in accordance with the
 
instructions thereon.
 

The number of copies required of the above documentation will be determined
later. 
 The AID Loan Number 497-H-024 shall appear on all documents.
 

GC.32.2 Rupiah Payments. If payments in rupiahs for a portion of the work
is included in this Contract, requests for payments under the rupiah portion
of this Contract shall include the following documentation:
 

a. 	 The Contractor's invoice. 
 The invoice shall show the
value of the rupiah portion of the work. 
The Contractor shall submit
an invoice showing the rupiah cost for administrative expenses.
b. 
 The following certification, signed and dated by the Contractor:
 

I (we) hereby certify that the equipment and materials
invoiced herein or covered by the attached invoice were
mined, .grown, or produced in 
 (eligible
source country) and that any produced equipment and materials were manufactured, processed, or assembled into
 

*Added for Contract
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equipment and materials substantially different in basic
 
characteristics or in purpose or utility from any imported
 
components.
 

I (we) further certify that to the 
jest of my (our) infor
mation and belief none of such equipment and materials contain
 
components imported from other thai 
free world (A.I.D.
 
Geographic Code 935) countries.
 

The number of copies required of the above documentation will be determined

later. The AID Loan Number 497-H-024 shall appear on all documents. 

GC.32.3 Local Currency Needs. It is a requirement of AID that all local
 
rupiah costs of the contract be paid in Indonesian Rupiahs. Dollar payments

will not b 
made from the AID loan for that portion of the contractCk W


$U4iA Wii 0 4444k~ W Ath W""iAA Ak-6W &1IA.LAAA A/.N A.44'.2aiW 

Wfenever i is necessary for the Contractor, or per~onnel employed by him,
to convert USA Dollars to Indonesian Rupiahs arrangements for such conversion
 
shall be made through the US Disbursing Officer or the AID Jakarta Mission
 
Controller as appropriate or as otherwise directed by the US Disbursing
 
Officer. 
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*GC.32.4 
 Equipment and Materials Payment Schedule. 
Payment for the equipment

and materials portion of this Contract will be made in accordance with the
 
following schedule:
 

a. 
Equipment and Materials. 
The payment percentages hereinafter
 
stated apply to the equipment and materials Base Contract price
stated in Article II of the Contract Agreement ($480,991.00) and

stipulated in the Basis of Contract Award:
 

Progress Payments
 

Sixty per cent 
(60%) due as progress payments made upon Contractor's
 
invoice and certification of Engineering/Manufacturing progress

as provided under GC.32.1.I and in accordance with'the following

time schedule:
 

September 1974 15%
 
December 1974 
 15%
 
March 1975 
 157
 
June 1975 
 15%
 

Shipment Payment
 
(Delivery fob port of shipment)
 

30% due fob 
ocean vessel for shipment of the equipment and materials,
or storage as provided in Article GC.17, unless, 
as certified by the
Engineer, the Contractor is unable to load aboard vessel within 30
days after delivery to the dock for cause specified as force majeure
in Article GC.16. Upon certification by the Engineer of such delay,

payment shall be due 30 days after fas delivery.
 

Escalation Payment
 

100% of documented escalation certified by the Engineer for motors and
 gear sets as provided in Article GC.50 shall be paid within 90 days of
delivery of equipment and materials fob maritime-port of shipment.
 

Final Payment
 

10% as provided hereinafter under Final Payment, Article GC.32.6.
 

b. Export Expenses and Spare Parts. 
 100% of documented expenses incidental
 
to export of the equipment including ocean freight, surcharges, ocean
 cargo insurance,.unloading charges and storage charges fob will be

paid against Contractor's invoice and evidence of export, 
or storage

as provided in Article GC.17.
 

* Revised for Contract 
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3C-;c. I'ield Services Payment Schedule. The Contractorssiail preparend sfubmit requests for payment for the dollar and ritpiah portions of theContract relating to the Contractor's field technical advisers, service and
training personnel in Indonesia each month to the Engineer. Upon approvalof the request for payment by the Engineer and tie Owner, the Ownerpay tile rupiah value of the work performed during the preceding month 
will

notlater than 60 days after receipt of the approved invoice; the invoices for
the dollar portion of the work will be returned to the Contractor with theJ'ngineor's and Owner's approval for presentation by the Contractor to the
bank holding 
 tie Letter of Credit. 

SeparaLe ruquescs for payment beshall submitted for the dollar and rupiahportions of the erection work. Payment in dollars will be made against the
Letter of Credit. 
 Payment in rupiahs will be made in Indonesia by the
 
Uwne r. 

GC.32.6 Final Payment. 
Upon official approval and acceptance of the work
by 'ie Owner, the Contractor shall prepare and submit to the Engineer, final
 
invoices.
 

The invoices shall include the 10 per cent retainage of the contract prices
for equipment and materials adjusted according to the provisions of this
Contract. Subject to 
the Engineer's approval and certification, such final
invoices will be submitted to the Owner within 60 days of the Engineer's
receipt thereof; and the Owner will 
within 60 days after said final invoices
are 
certified forward the final invoices and all other required documentation to 
the bank holding the Letter of Credit for payment to the Contractor.
 

Official acceptance will not be made until all work specified in the contract
documents has been completed, all required inspections have been made, an
acceptable performance test has been completed and the unit has attained
commercial operation; however, at 
the option of the Owner, official acceptance
may be made upon the satisfactory completion of an acceptance test performed
after initial operation. 
Final payment will not be made until official acceptance 'Ismade by the Owner and all required certifications have been received, and 
a release of all claims against the Owner has been submitted.
24
 

In the even: 
theAOwner does not give official approval and acceptance of
the work within #/months after the 
 .......i
....

X• :b. 'ecause of.. . any cause which isbeyonmontha tl'%,6 

j '*' .i'tr " a"ont''' 
m.onth....+.:f:.. contro Mal payment will be made in the twenty-fifth,n:provtd ng the equipment and materials are inaccordance with the specificitio far as can be determined.as 

fob• GC.32.7 Administrative Expenses. 
date on which the shipment was complete,
One hundred per cent (100%) of administrative
expenses shall be paid immediately upon signing of the contract.
*Revised for Contract
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-0N( :R , A'D T'IE o COMPLETtONr OF WORK. r/agddd p'

prWk(.ss shmll be such that the work will be completed in accordance with
 
Ji,. -ihcdule naraed. 
 in the Contract Agreement The Contractor:;, shall furnishEnine a detaiIed schedule setting forth the procedure he,Wi hw ,inj giving t ijc dates he expects 

proposes to
 
to start and to complete separate
LWf:lcs

* . . J4 , tue work.LI. & A/ ) , L ; the 
,iot 

L E XA If iu opinion of tue Engineer proper J~~~tiu.; progress isn itand changes shall e made in the Contractor's operationst o ,,ssure pzoper progress. 
.. . 

** .,: iiii to..; 

,,: L 4 tI A E .. \ .. ,.. . . . 

it~unesod~ ,I n Zs ged tlkt time is4W ofy hissne fte nrate.o.ShoudtheCon csr h ha t thewrilb completeddeieyo h qipn crance .. . . . . . . . . . ......... t wt
lated ul innr~the Contract Agreetat 
 reuent 
 Thowne
Conracto shallnsio"'iwhc ay n ishoL nue 

.... nedbe......a unhdlerst... .............. 
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r opose. .docu .met,oo 'theContrac.trslt ......:: .......
a hect teOwner and toipumlted liquidate
 
Conrac Ageeen
he f inache opiio offut. he totale proper pogrssi
 

deIiivernudsheduee 
 notshall madeerceno the Contract' ................................................. oer ations
.... . .4% :. 

to ppareasur partsgmaetson 

~** f o t h enec
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If the Engineer certifies that the failure to complete the delivery with
in Lhe time luerein agreed upon is directly due, in whole or in part, to

i ability of the Contractor 
 to clear equipment and naterials through Indonesian 
ciLtoms as . result of decision of tit Owner in accordance with Article 
C. 22. Zot to permit the Contrarf-or to pay Indonesian ta. .es, the Contractor


will not be liable for liquidated damages to the extent 
that such damages
 
are due to such inability to clear customs.
 

GC.35 AI) PROCUREIENT SOURCE AND ORIGIN REQUIREMENTS. The Contractor
 
shall comply with the following AID requirements.
 

GC.35.1 Geographic Source Provisions. All equipment, materials, and other

commodities furnished under this Contract shall have their source and origin

from countries designated as eligible in AID Geographic .Code 941.
 

"Origin" shall mean the country in which such equipment or material was
mined, grown, or produced through manufacturing, processing, or assembly.
"Source" sliall mean the country or territory from which such equipment 
or n..terial is shipped to Indonesia; except that when the equipment or 
materials are shipped to Indonesia from a free port or bonded warehouse
 
in the form in which received therein, "source" shall mean the country 
or territory from which the equipment or material was shipped to 
such
 
free port or bonded warehouse.
 

A produced commodity shall be deemed of country origin if 
as a result of
 
manufacturing, processing, or assembly in such country, a commercially
recognized new commodity is produced that is substantially different in
 
basic characteristics or in purpose or 
utility from any of its imported
 
components.
 

Equipment and materials which are normally imported into Indonesia and
 
stocked therein in the form in which imported to meet a general demand in
 
Indonesia for the item, shall be deemed as being of Indonesian source and
 
origin.
 

No produced commodity shall be eligible for AID financing if it contains 
components from a Communist Bloc country. (A country not specified in 
AID Geographic Code 935). 
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;1I..duca curarjodi ty shall he. eli giblo for AI If i iancill ., fI SLICh C011n;KMd v oita, anl y components which were imported into ithe produ: ng
*.'Olll rv and suc., 'omponeiit.s were acquired by the producer 
 in the formIn w1lich they were imported; and the total cost of such components (dei.,Vtred at the point of production) amounts to more than 50 per cent ofthi- owest price (excluding the cost 
of ocean transportation and marine
insurance) at 
which the supplier makes the commodity available for exports.le, whether or not financed by AID. Indonesian source goods and services are ineligible for AID financing with the exception of insurance
,Ind certain commissi'ns as set forth in the AID Guidelines.
 

No 
produced commodity shall be eligible for AID financing if such commodity has been transported to Indonesia by: 
 a transportation medium owned,
operated, or 
under the control of any Communist Bloc country; 
a vessel
which All), by written notice to 
the Owner, has designated as ineligible;
or under any ocean 
or air charter which has not received prior approval

Dy AID.
 

GC.36 
BOOKS AND RECORDS. The Contractor shall maintain adequate books
and records covering all transactions under or 
ir connections with this
Contract. 
 The books and records shall be maintained for a period of not
less than 3 years after the date of final payment under this Contract.
The books and records shall be available for inspection and audit by the
Owner and/or AID to 
insure compliance with the requirements of this
Contract. 
 If the Contract 
is for a fixed price, an audit 
as to cost will
not be performed except for cost reimbursable items; however, they will
be subject 
to audit for compliance with 
source and origin, transportation,

and comparable requirements.
 

GC.37 
 LEGAL EFFECT OF CERTAIN AID APPROVALS AND DECISIONS. The parties
hereto understand that AID has reserved certain approval rights including
but not limited to, 
the right to approve the 
terms of this Contract, the
Co'tractor, and any 
or all plans, reportb, specifications, subcontracts,
,i3i documents, drawings, 
or other documents related to 
this Contract and
 
td project of which it 
is part. 
 The parties hereto further understand
and agree that AID, in reserving any or
rights, has acted solely as all of the foregoing approval
a lender to a,.;sure the proper use of United
StateS,; %ovirnnent funds, and that any decision by AID to exercise orrefrain rom exercising these approval rights shall be made as a lender
In the course of 
financing the project and shall not be construed as making
All) a party to the contract. 
 The parties hereto understand and agree that
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A ) y, I om t ime to time, exercise the foregoing approval rights,or di!cuI;.; matters related to these rights and the project of which thisContract i,; part, with the parties jointly or separately, without therebyincurring mtiy responsibility or liability to 
the parties jointly or 
to
 
any of them. 

Any approval or failure to disapprove by AID of any plan, report, specification, contract, bid document, drawing or other documents shall not bar
the Owner or AID from asserting any 
right or relieve Contractor of any
liability which Contractor might otherwise have to the Owner or AID, because of such plan, specification, contract, bid document, drawing 
 orother document, or any performance or failure of pLrformance thereunder,or 
under any AID Contractor's or supplier's certificate.
 

GC.38 INELIGIBLE FIRMS. No equipment, material, or service shall be
furnished -under
this Contract by any firm on the list of suspended,
debarred, or ineligible firms maintained by AID. 
No USA firm or any
other firm which is 
more than 50 per cent beneficially owned by a USA
firm shall furnish equipment, materials, or services under this Contract
if it, USA firm Is not in compliance with its cqual employment opportunity
ohligations under Executive Order 11246, as 
amended and orders issued there
undo r. 

C. 39 COTIUNIST BLOC MATERIALS. No equipment, materials, or services,
exce.pt 
 ocean freight in connection with 
equipment and materials which
are 
not AID financed, shall be furnished under this Contract if the
source 
and origin thereof is a Communist Bloc country. 
A Communist Bloc
country is defined as 
a country excluded from the Free World as 
specified

in AID Geographic Code 935.
 

GC.40 SHIPPING. 
 Not less than 50 per cent of the gross tonnage of equipment and mterials furnished under this Contract shall be transported by
privately owned USA flag commercial vessels 
to the extent 
that 	such vessels
are available at fair and reasonable rates for USA flag vessels. 
The Contractor shall furnish documentation regarding the nationality of the vessels

used to transport the equipment and materials.
 

The costs of ocean transportation and related delivery services will not
be eligible for AID financing if the shipment is made:
 

a. 	 On a carrier under the flag of a country not included

in AID Geographic Code 941, 
unless shipment on such

carrier has been approved by AID prior to shipment.
 

b. 
 On a carrier under the flag of the Republic of Indonesia
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0. On any carrier designated by written notice to the Oner
 
as ineligible by AID
 

d. 
 Under auy charter covering full or part cargo which has
 
not received prior approval by AID.
 

e. 
 On any carrier owned, operated, or under the control
 
of any Communist Bloc country.
 

GC.41 DIVERSION RIGHTS. 
 AID reserves certain diversion and vesting rights
to 
the extent and as provided under the Loan Agreement, Letters of Implementation, and other related documents. 
These rights may be exercised at
the option of AID in the event of default by the Owner of agreements with
AID which are not remedied, if an extraordinary situation shall arise which
makes it improbable that the purposes of the loan will be attained or that
the Owner will be able or willing to perform its obligations under AID
agreements, or if disbursement by AID would be unlawful. 
The diversion
and vestiv- rights include, among others, the provision that AID may direct
the transfer of title to AID of goods financed by AID, provided the goods
are 
from a source outside Indonesia, are in deliverable condition, and
have not been off-loaded in Indonesia. 
In the event of exercise of these
rights, the Contractor shall abide by the instructions of AID relative
 
thereto.
 

CC.42 
 GOVERZfENTAL AUTHORIZATIONS. 
The Owner will assist the Contractor
in obtaining any required authorizations for re-exporting tools, equipment,
test equipment, unused materials, and the like, all of which are and remain
the property of the Contractor, from Indonesia at the conclusion of the
work. The Contractor will be required to re-export all of his equipment
from Indonesia at the conclusion of his technical services. 
Any such materials which are to be retained or sold in Indonesia shall be disposed of
in accordance with the regulations of the Government of Indonesia.
 

The Contractor, pursuant to its agreement to arrange for the USA export
shipment on behalf of the Owner, will apply for any required export license.
Whoever is the proper party under the applicable regulations shall.make
prompt application for any preference rating or other USA governmental
authorizations which may be required to permit the manufacture of the
equipment. 
The parties shall assist each other in every manner reasonably
possible in securing such authorizations as may be required.
 

GC.43 
 CUSTOMS CLEARANCE. 
The Owner will be responsible for Indonesian
customs clearance of all equipment and materials furnished under this Contract. 
 Customs clearance will take place at the Port of Semarang, at the
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international airport at Jakarta, or other appropriate port. 
 All customs
duties, taxes, and license fees necessary for such clearance will be for
the account of 
the Owner.
 

It is contemplated that large amounts of equipment, materials, supplies,
tools, etc. will be loaded overside ship directly onto barges.
Contractor shall furnish to the Owner and Engineer, necessary documenta-

The
 

tion so 
that prior arrangements can be made with customs officials for
expeditious off loading from ocean going vessels into barges. 
Where
necessary the Owner will arrange for unloading under customs bond to
barges in order 'o facilitate ocean vessel unloading.
 
Documentation for customs clearance shall be submitted at least three weeks
prior to the 
anticipated arrival of equipment and materials in Indonesia.
Ten copies of the following documents shall be submitted to the Owner and
two copies shall be submitted to 
the Engineer:
 

Bill of Lading
 
Packing List
 
''surance Certificate
 
Invoice
 

The above documents shall be prepared in accordance with the applicable
requirements of Article GC.32.1.1.
 
After customs clearance by the Owner and release of the goods by customs
officials, the Owner will be responsible for transport from Semarang Harbor
by barge, rail or truck to the site.
 
Tools and equipment for use during construction supervision but which are
to 
remain the property of the Contractor and which are to be re-exported
by the Contractor from Indonesia at the conclusion of the work shall be
carefully documented and specially listed to facilitate both import and
export. 
 The Contractor shall determine prior to shipment the customs regulations applicable to this special case as well as normal import rules
and regulations applicable. 

GC.44 IMPORTED PERSONNEL.on all personnel he The Contractor shall submitintends to the Owner dataof the work. 
to bring into Indonesia for the performance
These data shall include the name and present address of each
person, his intended assignment and responsibility in connection with the
work, and a concise resume of his experience in the type of work to which
he will be assigned. 
These data shall be submitted not later than 60 days
prior to 
their expected arrival in Indonesia.
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. n,-r will review the information submitted and advise the Contractorw t " ;1awit7 of the personnel listed. Any persranel found to be
itI.!.j:tor to tiie Owner vihall be replaced with personnel satisfactoryto tiv (n(-cr. Tbe Owner's a~pproval must be secured prior to withdrawalo, ,ny non-Indonesian personnel assigned to the work. Requests for withcrawal .;,zjil include the reasons for withdrawal, the duration of the withdrawal, or alternatively, data on the replacement personnel to be imported
-, tile Contractor. If at any time after arrival of non-Indonesian personnel,
L, ,e Owner shall notify the Contractor that any of them are in the Owner'so'dinion unsatisfactory, such persons shall be withdrawn and replacementssatisfactory to the Owner shall be provided at the Contractor's expense. 

A.v expenses associated with illness of the Contractor's personnel, incinding replacement thereof, shall be at the Contractor's expense.
 

Costs of passports, visas, travel documents, inoculations and other
incidental expenses incurred by the Contractor's non-Indonesian employees
and their ependents occasioned by travel to and frcm Indonesia shall be
horne by the Contractor. 

Tiu Owner will not furnish living quarters for the Contractor's personneland families. 
 The Contractor's employees may import for their personal
use a ruasonable quantity of household goods and personal effects. Thesegoods will be exempt from import duties and taxes provided those notsumed are re-exported. con-

The Owner will be the sole judge as 
to what constitutes 


[he 
a reasonable quantity based upon the rules and regulations ofGovernment of Indonesia. 
 The non-Indonesian employees may import oneautomobile per family for their personal use exempt from import duties andtaxes provided it is re-exported. 

- contractor and the
heAexpatriate personnel of the Contractor 
shall respect all Indonesian laws,
rules, md regulations and shall not interfere with Indonesian politicalreligious oraffairs either directly or indirectly and shall comply with suchother rules and regulations as the Contractor, Owner or Engineer may establish from time to 
time with respect to the expatriate personnel employed by
the Contractor. 
The expatriate personnel of the Contractor shall work and
live in harmony with their co-workers (both expatriate and Indonesian)employed on 
the work and at all times conduct themselves in an orderly
* manner. Tue expatriate personnel shall not engage, directly or indirectly,

in any other employment, service, or business whatever, including dealings
in real estatL:4nor shall they take part in local politics. 

contractor and its
All exipatriate personnel of the Contractor under this Contract shall becLLz,. ,., or rtsidents of a non-Indonesian Code 941 country, shall remain 
UV'.1vloyces ot .ne Contractor, and shall receive their salaries and allowances 

*Revised in accordance with Addendum 1, Item 31
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Jlr c'tlv rom the Contractor. With regard to citizens or residents of the
LISA, the Contractor agrees not to discriminate against any employee or 
app Iicant i'or cmployment by reason of race, color, creed, sex or national 
origin in c.irrying out this Contract. 

GC.45 RH"JRTI:G, SHIPPING, AND CLEARING DOCUMENTS. The Contractor shall 
provide ,lIi official forms and documentary information as shall be needed 
to satisfy the AID Loan. 

GC.46 AID APPROVAL. 
This Contract and any amendment, modification, or
 
assignment thereof shall not be effective unless and until approved by
All). 11odii'ications not approved by AID will not be 
financed by AID.
 

L.47 TIRN[NATION. Unless otherwise cerminated under the provisions of 
thc artich's entitled RI01T OF OWNER To TERMINATE CONTRACT and TERMINATION 
F)R 'ilHE CONVENIENCE OF THE OWNER, this Contract shall be deemed terminated 
at the. expiration of the guarantee period as provided for under the article 
entitled GUARANTEE. 

(;C.48 RELEASE OF INFORMATION. The Contractor shall not 
communicate or use

in advertising, publicity, or sales releases, photographs or other repro
ductions of the work under this Contract, or descriptions of the size, 
dimensions, quantity, quality, or other information concerning the work 
unless prior written permission has been obtained from the Owner. 

GC.49 AID GEOGRAPHIC CODES.
 

GC.49.1 All) Geographic Code 941. - Selected Free World. The United States
 
(001 and 002), and any other independent country in the Free World*, exclud
ing the cooperating country itself and the following:
 

Alg'ria Grr .,ce Netherlands 
Andorra Hong Kong 
 New Zealand
 
Australia 
 Iceland Norway

Austria 
 Iraq Portugal

Belgium Ireland 
 Qatar
 
West Berlin Israel 
 San Marino
 
Canada Italy 
 Somali Republic

Cyprus 
 Japln South Africa, Rep. of
 
Denmark 
 Kuwait 
 ** YW4Y Yemen (Adan) 
United Arab Republic 
 Libya Southern Rhodesia
 

(formerly Egypt) Liechtenstein Spain

Finland Luxembourg Syria

France 
 Malta 
 Sweden
 
Germany, Fed. Rep. Monaco 
 Switzerland
 

"Free World" excludes communist countries or countries under communist
 
domination, 1.e., 
Union of Soviet Socialist Republics, Eastern Europe,

Poland, North Viet Nam, North Korea, Mainland China, and other Chinese
 
Communist-controlled areas, Outer Mongolia and Cuba.
 

**Revised in accordance with Addendum 1, Item 32
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United Arab Fmirates Vatican City 
United Kingdom Yugoslavia
 

Gk'.2 _ Ai . o,rapIhic Code j35 Special Free World. Any area or country 

in the, Fr:s 1%orld, including the cooperating country itself. 

Countries exclided from the Free World are as follows: 

Cuba 
China (Mainland) and Other Chinese Communist-Controlled Areas, including 

Manchuri a
 
Inner Xongolia
 
Ts inghai Province 
Sikang Province 
Sinkiang
 
Tibet 
The former Kwantung Leased Territory
 
The present Port Arthur Naval Base area
 
Liaoning Province
 

Easte.n Europe
 

Albania
 
Bulgaria
 
Czechoslovakia
 
East Germany (Soviet Zone of Germany and Soviet Sector of Berlin)
 
Estonia
 
Hungary
 
Latvia
 
Lithuania
 
Rormania 

Korea, North 
Outir ongolia 
Poland 
Union of Soviet Socialist Republics (USSR)
 
Viet-Nam (North)
 

*CC.50 Escalation Adjustment. The Basis of Contract Award stipulates maximum
 
escalation on auxiliary (gears and motors) equipment to be purchased by the
 
Contractor from others for incorporation into the work. The adjustment for
 
escalation will be computed by the Contractor and submitted to the Engineer
 
for review, approval and onward transmittal to the Owner with the Engineer's
 
certification within 30 days after fob shipment of all equipment and materials
 
for this contract.
 

The actual escalation will be the net difference between the Contractor's
 
purchase order price to the vendors (outside suppliers) for the four main
 
pump gear sets and four motors and the vendors' invoices to the Contractor
 
for these items up to the maximum stipulated in Article II of the Contract
 
and in the Basis of Contract Award. The escalation computation and
 
Contractor's invoice will be documented by the Contractor's purchase order to
 
the vendors and the vendors' invoice to the Contractor as described above.
 

**Article GC.51 added for Contract as shown on Page GC-32A
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*CC.5I CONTRACTOR'S PROPOSAL. 
The conformed documents reflect a negotiated
contract between the Owner and the Contractor
specfiications utifl, atia Sta*.tlng point theand addenda Issued by thie Owner, an it1 Contrat-tor'sPE-9537 Itroposalsdated 24 a.Inuary 1974 and PE-95 7A datedContractor's -h May 1.974, alld litsul,pI ementai letter dated 5 June with aittacLimi t dated 4 .tIut, .1974. 
The contract documents as confo'rmed herein supersedeContractor': proposals, letter- and 

the above mentioned
attachments. In cases ofor any conflictsincon flstencies between the conformed contract document and the abovemention, 1 Contractor's proposals, letters, and attachments, the intent ofthe conformed contract document, whether written or Implied, shall govern.
 

*Added for Contract
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:t iun iA - (;I:tI:I{AI. I)LSCRIPTIO&I Ai. SCOPE OF THE WO1. 

I,\. I (:1;E:N:\ L.. This section covers Lhe general description, scope' of 
work, and supplumentary requirements for equipment and services included 
under these specifications. 

The equipment furnished under these specifications will be incorporated 
into a new steam power plant to be constructed on a site near the harbor 
at Semarang, Indonesia. The plant will have two oil fired steam electric 
generating units of approximately 50 megawatts capacity each. 

IA.2 WOIRK IiCLUDEI) UNIuIR T[iISE SPECII'ICATIOjS. The work under these 
-,pvcificat ions shall include furnishing tfie auxiliary pumps; delivery of 
sadne to Port of Semarang, Indonesia and unloading from transport; providing 
services and miscellaneous materials; all complete as specified herein 
and in accordance with the contract documents defined in Article GC.I of
 
the GENEIAL CONI)ITIONS.
 

Pupnps ,nall be furnished mounted on base plates with shaft couplings and 
motor drivers unless otherwise noted. Pumps which shall be furnished 
under these specifications are as follows:
 

1tem I
 

Four boiler feed pumps
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*Revised in accordance with Addendum I, Item 33 
** Not included in this Contract 
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Thec requirements stated below shall apply, as much as feasible, to the 
equipment furnished under these specifications: 

All pumps shall be from the same manufacturer 

All r'otors shall be from the same manufacturer 

L-quipment requiri.ng lubrication shall be capable of operation

using lubricants of the same specification
 

Lquipment, materials, and 
 accessories furnished shall be deliveredPort of Semarang, Indonesia to theand unloaded from tihe transport, underspecifications. theseThey will be received, transported to theunloaded, stored, and erected plant site, 
from 

under separate specifications. Unloadingships and storing at the site will not constitute acceptance. 
The Contractor shall provide drawings and engineering data, manufacturer'sfield 
services, tools, instruction manuals, miscellaneous materials and
services, and shall participate in design conferences, all as specified

herein. 

IA.3 PEFOJMA14CE GUARdiAJTEES. The equipment furnished underfications will be these specitested by the Owner after installation to demonstrate
its ability to operate sat ifactorily under the conditions specified andto fulfill 
the warranties a'dguarantees set forth herein.
 
Specific performance guarantees are specified
tions. in the detailed specifica-Should the tests indicate that the equipment fails to meetguaranteed performance, the Contractor shall take immediate steps to
correct the deficiencies in accordance with the requirements specified
under GUARANTEE in the GENERAL CONDITIONS.
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LA.4 ,LXTI'I [ALS A,.,)s A.IllIA)Ll SE.JV1(:I:S. Miscelsiervice, not. l cOtreus materials ando therwise speciflJy cal led for shall he furnishedColracLnr by tiL.!in ,lccordan,' with the fol lowing: 

A It ,, o Its, ;ild gaskr.etq L)bLwettI I coInpo I Icts anI)d eqctipmentu rn si ed under t IlesC spC it i C it [1IS
 

A,\Ipiping integral to, 
or be twee n, any eq,iipent furnished
IlIldt.l" t hese specit Icat ions 

' 
 Ii lt'ie lI-V connect ions fo thlIe: Owner's piping i-Ild instruments 

Onte 
yedrs supply of all lubricants and greases
 
All necessary instrument and power and control wiring and
raceways Integral to any equipment lurnishtd under thesespecifications. This shall include terminal blocks and;rternal wiring 
to 
these terminal blocks for equipment
ret airing external connection.
 

Coupling guards for all exposed shafts oid couplings.
cations shall Specifibe provided for ill lubric,ans required. 

F ield ottf ieu furnislhtngs, supp.l its, 
tel'pionle service, and
t'qt ipaent 
for the manufacturer' s fiuld representat Lves
 

Lrection drawings, 
 prints, informat ion, 'strurtions, andother data for use by the erectrion cont~ractor
 

The use of 
 all special tools required for erectionequipment that of tieare not included with the maintenance tools,including shipping costs andto from the jobsite 

IA. 5 WoRK OT INCLUIED [;NDtjLR 'i'liiSLof work wil Tl 
S'CIFI CATIONS. Tie following items 

e furnished by the 
efwer:


Transporting from the Port of Semarang, unloading and storing
at 
the plant site, and field epecting all equipment
 

Foundations, anchor bolts, and sleeves
 

Motor controls and 
starters not otherwise specified to be
furnished under these specifications
 

(;routing materials and placing thereof 
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*IA.6 SCHEDULE. The Contractor shall schedule production and shipment of the
 
equipment and materials to assure fob shipment maritime port of shipment within
 
18 calendar months from the date of che Owner's signatue to this Ccntract.
 

P'rmanent electric wiring to connect equipment terminal boxes
 

to the plant electrical system
 

Piping and valves except as otherwise specified herein
 

Finish painting of all equiFment except as specified herein
 

Operating personnel for startup..dtests ...
 

Within 30 days after the contract aware, a shipping schedule for major

components shall be submitted by the Contractor for joint acceptance of
 
the Owner aiie the Engineer.
 

]A.7 CONT'RACTOR'S SERVICES. The services called for in WORK INCLUDED
 
UNDER THESE SPECIFICATIONS shall be in accordance with the following.
 

1A.7.1 Submittal of Engineering Data. 
Drawings and other engineering

data for 
the specified equipment and materials are essential to the
 
design and subsequent construction of the entire generating unit. Time
 
is of the essence in completing each phase of the work so 
that both units
 
can be in commercial operation on the specified dates.
 

The Contractor will be required to 
submit drawings and engineering data
 
in accordance with the schedule and requirements specified under Section
 
1C - ENGINEE2ING DATA, to assure compliance with the overall construction
 
and operating schedule.
 

IA.7.2 Manufacturer's Technical Field Services. 
Upon request by the
 
Owner, the Contractor shall provide the services of 
one or more technical
 
field representatives to advise and assist the Owner in the erection of
 
the equipment and materials furnished under 
these specifications, to
 
inspect 
the equipment after erection, and to advise the Owner's personnel
 
on proper operation of the equipment.
 

The Contractor shall state in his Proposal the costs 
to the Owner for
 
providing such services. 
A per diem service cost for each representative,

exclusive of living and travel expenses shall be stated based on an 8 hours
 
per day 6 day work week. The hourly rate for overtime work in excess of
 
48 hours per week shall also be stated. The per diem rate for service shall
 
apply only during working days at 
the site and not during the seventh day of
 

*Revised per Contract
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the wwek unless actually engaged in work at the site.will apply while the 
The per diem rateperson is in transit to Indonesia.
 

Tfhe number of 
 (lays of transportation
rate will be paid shall 

time for which the per diem servicebe as agreed upon by the Contractorbased on actual travel and the Ownertime, but shall not exceed three days each waytravel forto and frem the United States. 
Living and transportation expenses within Indonesiath wiier in rupialis at actual cost, 

will be reimbursed bybut not to exceed the per diem expenserate stated in the Proposal. 

Transportation costs to and from Indonesiacost. will be reimbursedTransportation fare shall not exceed economy jet fare by the shortest practical route. Transportation costs shall include passport and visa
costs, innoculations required, and living expenses incidental to 
travel.
 

at actual 

1A.7.3 Desin Conference. Within 30 days after award of contract the Contractur's design engineer shall attend a design conference at a time and
place in the USA mutually agreed upon
execution of this Contract. 
to discuss matters relctive to the
Additional design conferences shall be held
as required thereafter to 
expedite the work.
 

1A.7.4 Tools. 
 The Contractor shall furnish and ship with the equipment
one set of all special tools required for
maintenance of the erection, dismantling, or
the equipment as specified in Section IB of these specifi
cations.
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Section 13 - GE:ERAL. EQVlIP. I-T SPECIFI CAT IONS 

These Gon ral E(cuip-ie_
,011 1 i Spec ,ic iti.,.: apj'ly in :*ener.land to1 materials. Certain requirement !PLcified hereinobviously nat apply to the particular equipment 

wikl 
-.nd materials furnishedund.r these specifications; however, where appiicable 
to a particular item
of equipment or material, these requirements shall apply.
 

These GCntral Equipment Specifications are supplementaryspecf..ications; LO the detailedif requirements in conflict with 
the requirements specifiedilCrvin are specified in the detailed specifications, the detailed specifications shiall govern to the extent of such conflict. 

1B.2 REVF-RE.;NCL:j SPECI"ICTINS A)D S !AARDS. The specifications, codes,and standards 
referenced in these specifications (including addenda, amendments, and errata) shall govern in all cases where referencesmade. In case thereto areof conflict between the 
referenced specifications, codes,
or standards and these specifications, the latter shall govern to the extent-of s, difference. 

The specification, code or standard appliec in each case shall be thelatest re-ision adopted and published at the date of taking bids. Anyconflict between standards shall be referred to 
the Engineer who will
determine which standard shall govern. 

lB.3 
2;Ai.;ITY ASSURANCE. The Contractor shall maintain a quality programthat provides that equipment, materiajl., and services undercations wther these specifimanufactured or performed within 
at tile Contractor's plant orany other source shall be controlled at all points necessaryconformancp to assureto contractual requirements. The program shall provide forthe 
prevention and ready detection of discrepancies and for timely and
positive corrective action. 
 The Contractor shall make objective evidence
of quality confonance readily availahie to the Owner and the Engineer.Instructions and records for quality assurance shall be controlled.
 

lB.4 FACT1'Y ASSEMBLY. Equipment shall be shipped ccmpletelyassembi-, factory
ecCept when tie physical size, arrangement or configuration of
.the ecuipment, or shipping and handling limitations rakecompletely assembled the ;hipment ofequipment impracticable, in whtch case tIe equipmentshall he assembled and shipped as stated in the Contractor's proposal. 

When proposals are submitted without statements describing sectional shipments, it will be understood that no field assembly of the equipmentbe retiire! and the willCentractor shall be responsible for all cost encountered
in tiw field for assembly of sections, accessories or appurtenances notlisted in the Proposal as requiring field assembly.
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1B.5 PACKAGING. 
 All equipment and materials shall be suitably coated,
wrapped, or covered and boxed or crated for export shipment and to prevent
damage or deterioration during handling and storage at the site.
 

All accessory items shall be shipped with the equipment. Boxes and crates
containing accessory items 
shall he marked so that they 
are identified with
the main equipment. 
 The contents of each box and crate shall be indicated
 
by markings on the exterior.
 

An itemized list of contents shall be attached to the outside of each box
or crate in a weather-resistant envelope. 
An identical list shall be
included inside each box or crate. 
 The lists shall be plainly marked aaLd
placed in an accessible location to facilitate receipt and inspection.
 

Each package or shipping unit shall be clearly marked as 
indicated on the
sheet entitled "SHIPPING CONTAINER IDENTIFICATION" included at the end of
this section.
 

Packaging or shipping units shall be designed within the limitations of
the unloading facilities of the receiving ports and the ship which will be
used for transport. 
Ships with special heavy capacity unloading rigging
may be required for large units of equipment. 
It shall be the Contractor's
responsibility to investigate these limitations and to provide suitable
packaging and shipping to permit unloading at Jakarta or the Port of
Semarang. "On deck" shipment will not be permitted unless prior iapprovalhas been obtained from the Engineer.
 

Electrical equipment, controls and insulations shall be protected against
moisture and water damage. 
All external gasket surfaces and flange faces,
couplings, motor pump shafts, bearings and like items shall be thoroughly
cleaned, and coated with rust preventive compound as specified above, and
protected with suitable wood, metal or other substantial type covering to
insure their full protection.
 

1B.6 PROTECTION. 
Coated surfaces shall be protected against impact,
abrasion, discoloration, and other damage. 
Surfaces which are damaged shall

be repaired.
 

All exposed threaded parts shall be greased and protected with metallic
or other substantial type protectors. 
All female threaded openings shall
be closed with forged steel plugs. 
All piping, tubing, and conduit equipment
connections shall be sealed with metallic or other rough usage covers and
taped to seal the interior of the equipment piping, tubing, or conduit.
 
Provisions shall be made to ensure that water does not enter any equipment
during shipment or in storage at the plant site.
 

Returnable containers and special shipping devices shall be returned by
the manufacturer's field representative at the Contractor's expense.
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lB.7 AID EEBLL ,1. All shipping containers shall carry the official AIDclaspcd hands emblem. The emblem affixed 
to each shipping container shallbe affixed 
in such 
a manner which assu-es 
that the eimblem will remain
legible until the shipment reaches the consignee.

every case 

Size of the emblem inshall be large enough to be clearly visible at a reasonabledistance. 
 A list of emblem suppliers is available from AID.
 
The official AID clasped hands emblem shall be prominently displayedon 
all ships during loading and unloading when their cargo consists entirely of AID financed goods. 

relative 

Ship charterers shall include instructions
to display of the emblem in the charter party agreements.
 

IB.8 WLATHERPI\OOFING. 
 All outdoor equipment and all appurtenances shall
be designed for satisfactory operation during 60 mile p'er hour wind and
driving rain. 

resisting metal. 

All exposed unpainted parts shall be fabricated of corrosion
Al1 ventilating openings shall be louvered on outdoor
equipment uo 
prevent entrance of rain under weather conditions described
abolre. All ventilating openings on 
outdoor equipment shall be equipped
with 
,ine mesh monel filters and stainless stee.l 
bug screens.
 

1B.9 SOURCE OF MATERIALS AND REPAIR PARTS. 
 Equipment and accessories
furnished- hal- be from a reputable manufacturer currently engaged in production of such materials.
 

Individual parts shall be manufactured standard sizes and gagesrepair parts, furnished at 
to so that any time, can be installed in the field.
 

1B.IO DESIGN COORDINATION. 
 The Contractor shall be responsible for the
selection and design of equipment and materials which will provide the best
coordinated performance of the entire system. 
Components of rotating
equipment shall be selected so 
that the natural frequency of the complete
unit 
is not at or critically near the operating range of the unit.
 

iB.ll 
 CORRECTION OF MANUFACTURING ERRORS. 
 Equipment and materials shall
be complete in all respects within the limits herein outlined.
facturing errors All manuor omissions required to be corrected in the field shall
be done by the manufacturer or his duly authorized representative at the
Contractor's expense.
 

1B.12 EQUrVALENT IlATERI!ALS AND EQUIPMENT. 
Whenever a material or article
is specified or described by using the name of a proprietary product or
the name of a particular manufacturer 
shall or vendor, the specificbe understood as establishing item mentioned

the type, function, and quality desired. 
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6tlier manufacturers' products will be considered provided sufficient infornmatloli 
is submitted to allow the Engineer to determine that the products
proposed are equivalent to those named.
 
1B.13 TOOLS. 
 The Contractor shall furnish and ship with the equipment
one set 
of all special tools required for the erection, dismantling, or
maintenance of the equipment. 
 The tools shall be shipped in separate
heavily constructed wooden boxes provided with hinged covers and padlock

hasps.
 
Maintenance tools shall be boxed separately and the boxes shall be marked
 
as indicated 
on the sheet entitled "SHIPPING CONTAINER IDENTIFICATION".
 
Whenever possible, boxes containing tools shall be packed into larger con
tainers with the equipment.
 
A weatherproofed itemized list of the contents shall also be indicated on
 
the outside of each box.
 
The maintenance tools shall include all special handling rigs, bars, slings,
and cable. 
 ll tools shall be in new and unused condition.
 
1B.14 COMPIRESSED AIR. Filtered, dried, oil-free compressed 
air will be
supplied for operation of pneumatic instruments and control valves. 
Normal
house service air will be supplied for operation of other pneumatic devices.
The compressed air will be supplied at receiver pressure varying from 70
 
to 100 psi.
 
Pressure regulators shall be provided for pneumatic devices which operate
at pressure levels other than receiver pressure. Pressure regulators shall
be Fisher Controls Co. Model 67 FR with pressure gage, or acceptable equal.

1B.15 CONTROL POWER. 
Electrical power for control and instrumentation
will be a nominal 240 volt, single phase, 50 hertz, alternating current,
or a nominal 250 volt direct current. The Contractor shall provide any
devices required for proper operation and protection of the equipment during
electrical power supply fluctuations described in the following paragraphs.

All dc electrical control and instrumentation devices shall be designed for
continuous operation on an ungrounded station bat:ery which will float on
trickle charge at 258 volts. 
 The Contractor shall guarantee satimuactory
operation when the equipment is continuously energized at any voltage from
200 to 280 volts dc, with ambient temperatures as opecified. 
 Electrical
devices served from this supply shall not impose any ground connections on it.
 
All alternating current control and instrumentation devices shall, unless
otherwise specified, be designed for operation on a nominal 240 volt, 50 hertz,
single phase, alternating current system. 
The Contractor shall guarantee
satisfactory operation when the equipment is continuously energized at any
voltage from 190 to 250 volts alternating current. Equipment required for
operation at ocher nominal voltages shall be guaranteed to operate satisfactorily over proportional voltage variations. 
The dropout voltage shall be
less than 140 volts for relays and 175 volts for contactors and starters.
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All alternatn.ng current and direct current devices shall be guaranteed to
 
cj'urate satisfactorily under voltage conditions specified in the above
 

* :,/ and at a range of ambient temperatures 1Ud id/ U "id/M."up 
to 50 C
 
II. 16 %VXiLIARY POWER. Auxiliary equipment, such as motors, transformers, 
md rectifiers, requiring electrical power shall be designed to operate
 
from one of the nominal electrical power sources as follows:
 

Volts Phase Hertz
 

4160 3 50 
416 3 50 
240 1 50 
250 DC --

Preferred ac motor ratings shall be in accordance with the following
 
schedule :
 

Horsepower Volts Phase
 

Below 3/4 220 1
 
3/4 to 250 380 3
 
250 and above 4000 3
 

Emhergency motors shall be designed to operate on nominal 250 volts dc with
 
voltage variations as described for dc control power.
 

Variations from preferred motor design voltages must be acceptable to the
 
Engineer.
 

1B.17 WELDING. If the manufacturer has special requirements relating to
 
the welding procedures for welds at the terminals of the equipment to be
 
performed under separate specifications, the requirements shall be submitted
 
to the Engineer in advance of all erection work.
 

1B.18 SHOP COATING. All metallic surfaces subject to corrosion shall be
 
protected by suitable coatings applied in the shop. Surfaces which will
 
be inaccessible after assembly shall be protected for the life of the
 
equipment. The surfaces shall be cleaned and prepared in the shop. All
 
mill scale, oxides, and other coatings shall be removed. Sand or grit
 
blasting of internal areas which will be exposed to steam or treated feed
water will not be allowed. Exposed surfaces shall be finished smooth,
 
thoroughly cleaned, and filled as necessary to provide a smooth uniform
 
base for painting. Surfaces to be finish painted after installation, or
 
requiring paint for corrosion protection until installation, shall be
 
shop painted with one or more coats of primer as hereinafter specified.
 

IB.18.1 Painting. Transformers, switchgear, and other electrical equip
ment shall be shop finished with one or more coats of primer and two coats
 
of high grade oil resistant enamel. The finish colors shall be manufac
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,
ar~a standaru., L ,L';cc,,Lod tipeciIically by tiie Ownr at a later date..ic interior of all panelS ind switcihgear shall be finishedendlnI. with gloss whiteA sufficient quantity Of paint in each color shall be furnished to
provide one complete coat for touchup.
 

S-ip primer tor stee.l. ,and iron surfaces shall oe Koppurs "622 Rust Penetrat ing Primer", Mobi "i3-I-5O Chromox QD Primer", or Tnemec "77 Chem-Prime" unless otherwise specifiel. 

1B.16.2 Pres;rvativ. Coatinga. 
 Ferrous surfaces wilich should not be
pointed shall be coated with rust preventive compound, Houghton "Rust Veto

334" or Rust-oleum "i-9". 

IB.18.3 Galvanizin.,. 
 When so specified in the detailed specifications,
structural steel memnbers and hclts snall be galvanized. After all cutting,
punching, reaming, drilling, and capping have been completed, structural
steel members shall be "pickled" in accordance with the latest accepted
practice, to remove all scale, rust, grease, and other impurities and then
hot-dip galvanized in accrrdance with ASTM A123.
 

When specified to 
be galvanized in the detailed specifications, erection
and structural bolts shall be galvanized in accordance with ASTM A394 for
galvanized steel transmission tower bolts.
 

1B.19 ALIGNIENT AND BALANCE, 
All rotating parts shall be true and dynamically balanced. 
 Excessive noise or vibration will be sufficient cause
for rejection of the equipment. 
 All rotating equipment shall be balanced
 
at the factory.
 

IB.20 LUBRICATION. 
Equipment shall be lubricated by systems designed for
continuous operation. Lubrication systems shall not waste lubricants and
shall not require attention during startup and shutdown, or more frequently
than once weekly. 
If pressure greasing of the equipment is required, the
Contractor shall furnish grease guns for the Owner's use in maintenance.
 

Oil lubricant level indicators shall be furnished and marked to indicate
proper levels under both standstill and operating conditions.
 

1B.21 
DRIVE UNITS. 
 Speed changing equipment furnished as a part of the
equipment specified shall conform to the requirements herein.
 

The nominal horsepower rating of each drive unit shall be at least equal
to the theoretical brake horsepower required to drive the equipment under
full load, including all losses in speed reducers and power transmission.
 

The nominal input horsepower rating of each gear or speed reducer shall
be at least equal to the nominal output horsepower of the drive motor or
to 
the maximum power requirement for the driven equipment under the design
conditions specified, whichever is greater.
 

Drive units shall be designed for continous service and shall include
provisions which will prevent oil leakage around shafts. 
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III.2 "."'-.AI' COUPLINGS. Shaft cou0 ings shall be alluted between drivesand driv*n cquipmunt. Couplings ,Thall be attached tc driver and driven 
shafts ,y press fits and keys. 

•haft co:plings shall be sized to transmit taC Maximum brake horsepower
requirements of the driven equipment with. a service factor of not less 
than 2. 

Couplings shall be of the all metal lubricated gear flexihle type, Koppers

"Fast" or acceptable equal.
 

On applications where the motor is furnished under separate specifications,
LhIe motor half coupling shall be machined to 
the motor shaft dimensions on
the motor drawing reviewed by the Engineer, and shipped Lo the motor supplier for s~hop mountlrt. The responsibility for proper fit of the coupling

halves shall rest with ,0:e Contractor. 

11.23 SAVETY GUARDS. 
Guards shall be proyided for protection of personnel

from all 
exposed moving and/or rotating machine elements.
 

Each guard -hall be fabricated from ASTM A36 steel plate having a minimu-mthickness of 3/16 inch and designed for easy installation and removal.Necessary supports and accessories shall be furnished with each guard.
 

Guards for outdoor installation shall be galvanized.
 

111.23.1 llorizontal Shaft Eauinent. Safety guards for horizontal shafts,
shaft couplings, bell sheaves, etc. shall be of the inverted "U" design

with sides extending to the equipment oase or base plate.
 

111.23.2 
 Vertical Shaft Equipment_, Safety guards fcr vertical shafts,
,;hIaft couplings, eCc. shall be of 360 degree construction with bolted
vertical joints. 
 Hinged sections shall be provided for Inspection of
 
couplings and glands.
 

1B.24 -EQUIPMENT BASES. 
 A cast i-on or welded steel base plate shall be
provideU forall TaThting equipment which is to be installed on a concrete
base. 
 Each base plate shall support the unit and its drive assembly, shll
be of 
a neat design with pads for anchoring the units, shall have a raised

lip all around, and shall have a thrcaded drain connection.
 

lB.25 iNSTRUMENTATION. Accessory instrumentation components furnished
with the equipment shall be in accordance with the requirements stated
herein unless otherwise specified in the detail specifications. 
 The devices
specified shall be of the manufacture and model number herein specified, or
 
an acceptable equal.
 

These devices shall be constructed in accordance with the latest applicable

requirements of ANSI, ISA, and NEMAA.
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Permanently affixed, s~ainless steel t.,;A Litane,!J w~th, ,i,FA&neer'S tatgnumber and .i description of its use ahatl be furniA.iedswi tcnus, 	 v; all1 preainurelevel switches, temperature swiLCheu, tvenper.turt elements, ondsolenoid valves.
 

L1iS 	 U4uU d40- {1AAA'4L 
&1 

AtA~MA I4"AA~k k4M 
1B.25.1 
Limit Switciie.t. 
 Limit switches, except those integrally mounted
on motor operated valves, shall be selected from the following alternates:
 

(a) 	National Acme Company "Snaplock" Series SL. 
Switches
shall have not less than two dpdt switch elements.
 
(b) 	Honuywel. "Microswitch" DTF2-2RN, or variation thereof,


with two dpdt switch elements
 
Limit switches shall be constructed to withstand the temperatures encountered in the actual service. Explosionptoof construction shall be furnished where required by applicable code or the detailed specifications.
 

1B.25.2 
Pressure Switches. 
Pressure saitchea shall be selected as 
follows:
 

(a) 	Static switches shall be Static "0" Ring.
 

(b) 	Differential pressure switches for low range application
shall be manufactured by FW Dwyer.
 
(c) 	Differential pressure applications requiring both indication
and 	pressure switch contacts shall be implemented with equipment manufactured by Barton Instrument Corporation regardless


of the range.
 
Pressure switches shall be furnished in explosionproof construction where
required by applicable code or the. detailed specifications. Each. pressure
switch shall be specifically selected for the service in which it Is used.
The acceptability of eachI 
 switch with respect to range, overpressure capability, capability, repeatability, and deadband shall be demonstrated to
the Engineer.
 

1B.25.3 Temperature Switches. 
Temperature switches shall each consist
of a 	thermocouple as 
described under "Temperature Detectors" and an electronic instrument. 
 Electronic instruments shall be Rochester Instrument
Systems, Inc., 
Series ET-205, complete with dual, double-pole, doublethrow relays wired to terminals. 
 Each of the two electronic instrument
 
Unless otherwise specified, all pressure and temperature-nstrumentd shall have
metric scales. 
 Scales shall be in kilograms per square centimeter for pressure
instruments and in degrees centigrade for temperature
IB-8 instruments. (PLN - 6104)
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ratedoratdy sets(.t po.....ptil tiat. S i shall.Electronic 
 Instruments shall be anoperate from independentSuitable calISA Type K thermocouples. for use with 

iB.25.4' Leal Switches-. Level switchesand body shallconstructicn be ...... Otro1appropriate to liaviilL floatto wh'ich they the serviit. Conditionsare connected. of theSwitch systemsbottlc elementstype magnetically coupled 
shall be of the mercurybe available to the float.at Twoeach level point switch elementsmonitored. hallfor NC or No operation Switches shall be reversible 

menc leads 
or shall be double throw construction. Switch eleshall be of high temperature construction and terminated
terminal blocks within the switch onhousing. 
Switch housingssplashproof construction, unless otherwise specified. 

shall be 

IB.25.5 
Solenoid Valves.
matic Switc -Company.-Valves
Solenoid valves shall be manufactured by Autoshall be selected to incorporate body con

struction, trim materials, and internal arrangements suitable to
plication
shall be 

and shall he acceptable to the Engineer. 
the ap-

NE A 4 unless otherwise Solenoid enclosuresCla. specified. Solenoid coils shall be
H high temperature construction and shall be suitable for continuous
duty.
 

LB.25.6 Pressure Gages. 
 Gages for control air supply andsures integral to the instrument signal presmanufacturer's shall be in accordancestandards. with the control"Durlgatige" Dials shall 
All other gages shall be 4-1/2 inch Ashcroftbe engravednameplates of engraved laminated phenolic shall be 

with service legends; or separate
faces to identify attachedthe service. Legends shall be 

to the ggeneer. 
 as directedAll gages, except on control air by the Engisteel movements and nylon bearings. 
service, shall have stainless
Type 1377. Gages for panel mounting shall be
Gages for separate mountings shall be Type 1379 with 1/2 inch
 

NPT bottom connections. 
 Pulsation dampeners shall be furnished with all
gages except control air gages.
 
1B.25.7 
 .1termometers. 'lhermometers for local mounting shall be Ashcroft
5 inch dial AHT 6060 "Every Angle" bimetallicfor panel mounting thermometers.shall be Ashcroft Thermometerswith Type 1377 case 4-1/2 inch dial 6135 mercury actuatedrequired and stainless steel armored capillary tubing of lengthfor the installation.
legends, The dials shall be withengravedor separate nameplates of engraved laminated phenolic shall be
 

servicefurnished attached to the dial facesshall bo as to identifydirected by the the service. LegendsEngineer.all thermometers Thermowells shall beand shall be furnished forextra heavysteel construction. solid bored Type 316 stainlessThey shall be threaded and designed to allow seal
welding. 
iB.25.8 Temperature Detectors. All detectors shall be of the dual element

type. Detectors shall be
Type KX extension wire. 

ISA Type K (chromel-alumel) thermocouples withTemperature detectors shall be of the stainless
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steel sheathed, compacted magneatuo oxide insulated type, and shall be
 
ungrouaded unless otherwise specified. Thermocouples and extension wire
 
aiiall comply to the special limits of error contained La ANSI C96.1-1964. 

Ihermocouple assemblies shall be complete with cast iron.weatherproof con
nection heads and nipplea. Extension nipples, insulating bushings, and
 
compression fittings shall be furnished if required for the application.

Heads shall be designed for positive connection and for a terminal tem
perature differential of not more than 0.1 F. 
The thermocouple shall be
 
spring loaded for positive contact with the wall. 
The lead wire for all
 
related detectors shall be brought to common junction boxes.
 

Fluid system temperature detectors shall be equipped with extra heavy solid
 
bored Type 316 stainless steel thermowells and extension nipples. 
The
 
thermocouple, extension nipple, and head shall be arranged to 
permit re
moval and replacement of the thermocouple with the equipment in operation.
 

1B.26 ELECTRICAL ACCESSORY DEVICES. 
 Electrical accessory devices shall
 
be furnisne:' in accordance with the requirements stated herein unless other
wise specified in the detailed specification sections.
 

IB.26.1 Electrical instruments. 
 All electrical indicating instruments shall
 
be of the switchboard type with one per cent accuracy classification, shall
 
be designed for seminflush mounting and, unless otherwise specified, shall be
 
approximately 4 inches square. 
All instrument scales shall consist of
 
black markings on a wLite background. Any instrument which is checked in
 
the field and found to be inaccurate in excess 
of 2 per cent shall be
 
returned to Xthe Contractor for calibration or replacement without 
cost
 
to the Owner. All ac instruments shall be designed for operation through

5 ampere current transformers secondaries and 120 volt potential trans
former secondaries. Instruments shall be General Electric Type AB-40,
 
Westinghouse Type 241, or acceptable equal.
 

1B.26.2 
 Control Relays. General service auxiliary relays shall be I-T-E

Type J1OA, JlIA, JIT2A, J3P, or acceptable equal. Where current carrying
 
requirements exceed the capacity of 
the JlOA, auxiliary relays shall be
 
General Electric Types RFA or RGA, Westinghouse Type MG-6 or acceptable
 
equal.
 

Timing relays where the delay period may exceed 3 minutes shall be Agastat
 
Series 7000 or acceptable equal.
 

IB.26.3 Control Switches. Control switches shall be 600 volt, 20 ampere,

multistage, rotary type with a minimum of 
ten contacts. Switches shall
 
have black, fixed, modern, pistol grip type handles and engraved black
 
plastic escutcheon plates. 
Switches shall be Westinghouse Type W, General
 
Electric Type SB-I, or acceptable equal.
 

1B.26.4 Push-buttons and Selector Switches. 
Push-buttons and selector
 
switches shall be Square D, Class 9001, Type T or 
TS oiltight, Honeywell-

Microswitch Type PT, or acceptable equal.
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11-.26.5 Indicating L_4 .ts.Indicating lights shall he Honeywell-
Micro Switch Type 1TW with 387 lamps, transparent glass lenses, and appropriately sized resistors. 
Alternate equal indicating lights must be

ac:ceptable to the Engineer.
 

Ih.26.6 i.tJrrn CorLtacts. Alarm contacts for reniotc annunciation shall bestit.Liiie for uperation 250at volts dc. 

i1.26.7 
 'folded Case Circuit Breakers. 
Molded case circuit breakers used
in equipment covered under these specifications shall have 5000 amperes
interrupting capacity at 250 volts dc and 10,000 amperes symmetrical in-terrupting capacity at 240 volts ac.
 

IB.26.8 Terminal Blocks. 
 Terminal blocks shall be provided with white
,&arking strips and, where permitted by safety andthe codes standards,shall be without covers. Extra terminals in a quantity of not less than25 per cent of the intraconnected terminals shall be provided on each
terminal block for circuit modifications and for termination of all conductors in a multiconductor cable.
 

Fuses shall not be mounted on terminal blocks. 
Neither step type terminal
blocks nor angle mounting of terminal blocks will he acceptable.
 

All terminal blocks, except internal terminal blocks in factory prewired
electronic systems cabinets, shall be rated 600 volts and shall have strap
screw terminals. 
Standard terminal blocks for 10 AWG and smaller conductors shall be General Electric Company Type EB-5 or acceptable equal.
Terminal blocks shall be appropriately sized for larger incoming conductors.
Shorting type terminal blocks shall be six point General Electric Company
Type EB-5 or acceptable equal.
 

IB.26.9 Fuse Blocks. 
Where fuse blocks rated 30 amperes, 250 volts are
required: by the specifications or the manufacturer's design, they shallbe modular type with bakelite frame and reinforced retaining clips. 
 Blocks
slial] be Class H1, Model No. 15530-R screw terminal fuse blocks and manufactured by Underwriters' Safety Device Co., 
4332 North Kedzie Avenue, Chicago,
Illinois 60618. Blocks for other current and voltage ratings shall be
similar in construction 
and by the same manufacturer. 

Article 11.27 for Electrical equipment:
 

1B.27 NAMEPLATES. 
The nameplates for the power transformers shall be lettered
in both English and Indonesian. Nameplates for other equipment shall be in

English.
 

Nameplates shall be provided for switches and other devices and shall be
lettered in English with legends and nameplates acceptable to the Engineer.
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Panel mounted instruments shall have nameplates made of laminated black phen3
lic engraving stock with white core. 
The lettering shall be not less than
 
1/4 inch square, bold engraved through the black outside layers so 
that the
 
lecters appear white.
 

Nameplates for locally mounted instruments shall be attached to the faces of
 
the instruments in a manner acceptable to the Engineer.
 

1B.28 FACTORY PREWIRED ELECTRONIC SYSTEMS CABINETS. Internal wiring in

factory prewired electronic systems cabinets may be installed according

to the Contractor's standard as to wire size insulation and method of ter
mination on internal equipment. Identification of conductors may be done

by insulation color coding identified on drawings or 
by printed wiring

lists. 
 Terminal blocks for connection of external circuits into factory

prewired electronic systems cabinets shall meet all the requirements

specified above under Terminal Blocks.
 

1B.29 AC MOTOR STARTERS. 
The Motor Control Center Specification and Data
 
Sheet, following this section, shows the wiring of the ac motor starters
 
which will be furnished by the Owner. The Contractor shall assure that

the control wiring, including terminal designations, is compatible with
 
the starter wiring as shown.
 

1B.30 RACEWAY. 
Unless specified otherwise, all raceway interconnections
 
between devices, panels, boxes, and fittings shall conform to ANSI C80.1

and UL 6. All conduit connections shall be of the threaded type. 
Unless
 
specified otherwise, all conduit shall be hct-dip galvanized rigid steel.

All conduit entering outdoor enclosures shall enter through "Meyers

Scru-Tite" hubs or threaded openLnga.
 

Double locknuts and bushings shall be provided at the termination of all
 
conduit not terminated in hubs. 
Locknuts shall be designed to securely

bond the conduit to the box or cabinet when tightened.
 

Insulating bushings with insulating inserts in metal housings shall be

provided on conduit 1-1/4 inches and larger. 
 Insulating bushings shall
 
be grounding type. 
 Standard bushings shall be galvanized.
 

Conduit fittings used on outdoor equipment shall be of heavy cast construc
tion and shall be sealed and gasketed.
 

All conduit shall be installed in exposed runs parallel or perpendicular

to dominant surfaces with right angle turns made of symmetrical bencs or
fittings. 
A run of conduit shall not contain more than the equivalent ot

four quarter bends, including those immediately at outlets and fittings.
Bends in conduit shall be made without reducing the internal diameter of
 
the conduit.
 

Conduit shall be supported at intervals not to exceed 5 feet by means of
 
conduit clamps and clamp-backs.
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Hoi:.Liirc pocketu shall be lijumjiated fron conduit installed on outdoorVIVt1ij,.uct. It water camiot drain to Lle natural opening in the conduithystul, a hole shall be drilled in the bottom of a pull box or a "C-type"conduit fitting provided in the low point of the con,.uit run. 

Conduit shall be securely fastened to all boxes and cabinets. Threads on
metallic conduit shall project through the wall of the box to allow the
bushing to 
butt against the end of the conduit. The locknuts both I'side
and outside shall then be tightened sufficiently to bond the condu:.t se
curely to the box.
 

The raceway system provided for all interconnecting wiring shall be accept
able to the Engineer.
 

1F _l WIRING. 
 In general, all devices furnished under these specifica.tions and requiring electrical connnections shall be designed for wiring
into junction boxes or cubicles with terminal blocks. 
Terminal blocks
shall be provided for conductors requiring connection to circuits external
to 
the specified equipment, for internal circuits crossing shipping splits,
and .:here equipment parts replacement and maintenance will be facilitated.
 

All spare contacts on relays, control switches, limit switches or similar
devices shall be wired 
to accessible terminal blocks for the Owner's future
connections. 
All wiring leaving an enclosure shall leave from terminal
blocks and not from other devices in the enclosure.
 

Auxiliary equipment such as terminal blocks, auxiliary relays ur 
contactors
shall be readily accessible. 
Auiliary equipment 
dhall be arranged in compartments, cubicles, or junction boxes that a 
serviceman will have direct
access to 
the equipment without removal of barriers, cover plates, or wiring.
Grouped terminal blocks for all external connections shall be provided.
 

Terminal blocks shall be grouped in instrument and control compartments
for easy accessiblity unrestricted by interference form structural membex&and instruments. 
SufficienL space shall be provided on each side of each
terminal block to allow an orderly arrangement of all leads to be terminated
 
on the block.
 

A shorting type terminal block shall be installed at an accessible location
for each current transformer. 
The shorting terminal block shall be the
 one nearest 
the current transformer.
 

Terminal blocks shall not be mounted in compartments containing cables or
buses operating at voltages above 600 volts.
 

All wiring Thall be conservatively selected for the electrical and environmental conditions of the installations. 
Unless otherwise specified or required otherwise to perform satirfactorily in a particular service, all
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'ic(Ar ICal conductor sl all be Class B, stranded copper, 14 AWG or larger. 
oil i :bistant and proper temperature application wiring shall be used 
L:ro,gIhuL MI cable is not acceptable. Control panel and cabinet wiring 
.trail be stranded copper conductor with NEC Type SIS, cross-linked poly
ethylene insulation rated at 600 volts, designed for a maximum conductor
 
temperature of 90 C, and shall meet tile vertical flime test requirements per 
IPCEA S-19-81, Paragraph 6.19.6. Conductor insulation for other general
 
scivice wiring shall be flame retardant polyethylene according to IPCEA
 
S-19-81, Part 3.18. NEC Type SF-2 silicone rubber insulated cable with
 
braidea glass jacket shall be used where ambient conditions cause conduc
tor operating temperatures to exceed 90 C.
 

Preinsulated ring-type terminals with crimp guides or preinsulated slotted
 
spring spade terminals shall be provided on all control conductor terminals,
 
er--ept, noninsulated terminals shall be provided on devices equiped with
 
individual fitted covers. 
Typical devices upon which control conductors
 
shall be terminated with noninsulated terminals are General Electric Type SB-l
 
and Westinghouse Type W control switches and General Electric HEA and
 
Westinghou,2 Type WL lockout relays.
 

Each terminal block, conductor, relay, breaker, fuse block, other auxiliary
 
device, and terminal shall be permanently labeled to coincide with identi
fication indicated on the drawings. All terminals provided for termination of
 
external circuits shall be identified by inscribing circuit designations
 
acceptable to the Engineer on the terminal block marking strips with black
 
paint. All other wiring terminations shall be identified either by legible 
markings on the device terminals or by printing on wire sleeves. Terminal
 
and conductor identification shall be by a permanent method unaffected by
 
heat, solvents, or steam, and not easily dislodged, preferably by means of
 
printing on plastic sleeves. Identification of conductors shall be by the
 
method described hereafter or acceptable equal. Conductor identification
 
shall be with slip-on sleeves not less than 1/2 inch long. The sleeves
 
shall be as manufectured by the Dura Mark Company, Port Washington, New
 
York. Conductor identification shall be printed on the sleeve with a Thomas
 
and Betts Company Catalog No. WTI63M-l marking pen, Panduit Corp. Part No.
 
PX marking pen, or acceptable equal. After inscription of the conductor
 
identification, the marking sleeve shall be coated with clear acrylic spray
 
coating, Krylon No. 1303 as manufactured by Borden, Inc., or acceptable
 
equal. Adhesive labels are not acceptable.
 

The arrangement of connections on terminal blocks shall be acceptable to
 
the Engineer.
 

All connections requiring disconnect plug type devices shall be provided
 
with factory terminated conductors on both sides of each plug. Sufficient
 
multiconductor cable shall be provided to connect the plugs into junction
 
boxes containing terminal blocks for the Owner's external connections. All
 
conductors on the disconnect portion of plugs shall be in a common jacket.
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All tmpoar, wiring installed in the actory for ,qUipmnent Lestiiig shLillbe removed prior to shipment of the equipment.
 

UP1:RNATION 
 PROVISIONS. Llectrical ccductorsequipm.enL supplyingp 'ovided under tLhethese specifications wi-I be sized forin c-Lvered electrical cable. tray 
installation 

to a 4 inch loaring depth andccL randoni fill. with 40 perSizing will be in accordance with the requirements of the
lollowing standards;
 

IPCEA - NDM\ Standard of Ampacities of Cables
 
in Trays, 1972 

kIEE - PCEA Power Cable Ampacities Handbook,1962 (IPCEA P-46-426 & IEEE Publication No. S-135) 

IPCEA Short Circuit Characteristics of Insulated Cable,

Publication P-32-382, 1969
 

Capacity of conduit entrances, terminal enclosures, and Lonductor terminals
shalL !9 as required to accommodate either copper or aluminum conductors which
are sized as described in the previous paragraph.
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Section IC - ENGINEERING DATA
 

1C.I GENERAL. 
 This section covers engineering data, instruction manuals,

and manufacturer's drawings which the Contractor shall submit to 
the Engi
neer ior design information or review. 
 As stipulated in Section 1A,
compliance with tile specified schedule for drawing and data submittal is

essential to 
the scheduled progress and completiun of Units I and 2 and
 
Is of the essence of this Contract.
 

IC.2 CORRESPONDENCE. Correspondence forwarding drawings, instruction
 
manuals, and other engineering data shall be addressed as follows:
 

Black & Veatch International
 
P.O. Box 8405
 
Kansas City, Missouri 64114
 

Attention: 
 Mr. L. J. Svoboda
 

1C.3 PERFORMANCE CURVES. 
Within 30 days after contract effective date, 12
copies of the following performance curves shall be submitted for the
 
Engineer's acceptance:
 

Certified characteristic curves as 
specified Part 2
 

Certified speed-torque curves for pumps
 

Certified speed-torque, speed-current, and safe time current
 
curves for pump motors
 

IC.4 MOTOR INFORMATION. 
A sample Motor Information Sheet is bound at
the end of this section. The successful bidder shall submit copies of

this sheet, with all data filled in as indicated, for each motor rating

for which a Motor Specification and Data Sheet has been included in these
specifications. 
 These sheets shall be completed and copies submitted as

specified in this Section 1C. 
 The number of copies required shall be
 
the same as for other manufacturer's drawings.
 

IC.5 DRAWINGS. 
 Drawings shall be submitted for the Engineer's review in

accordance with the following procedures and schedules.
 

IC.5.1 Procedures. 
 Drawings shall be in sufficient detail to indicate the
kind, size, arrangement, weights of each component, breakdown for shipment,

and operation of component materials and devices; the external connections,

anchorages and supports required; the dimensions needed for installation

and correlation with other materials and equipment; and the information
 
specifically requested in this section under "Schedules".
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Six copies Of each drawing, preliminary or certified,to the Elgineer. Each drawing shall be submittedsubmitted, shall be clearly:u marked with the;1C ol the project, the specification number, the Engineer's assignednumber, the Contractor's name, and referencesparagraphs. to applicable specificationWhen catalog pages are submitted, the applicable items shall
he indicated.
 

"Preliminary" drawings shall be reasonably complete and suitable for the
Engineer's use in establishing basic plant arrangement and design requirements. Preliminary drawings will not be reviewed by the Engineer; however,
the Engineer will refer to the Contractor conflicts or discrepancies which
he may discover in his reference to the drawings.
 

"Certified" drawings will be reviewed by the Engineer and returned to 
the
(ontractor marked RETURNED FOR CORRECTION, EXCEPTIONS, NOTED, NO EXCEPTIONS
NOTED, or 
RECEIVED FOR DISTRIBUTION.
 

Lhen
the c'awings are returned marked NO EXCEPTIONS NOTED or RECEIVED FOR
DISTRIBUTION, additional copies shall be submitted to. the Engineer for
distribution. 
The number of additional copies will be determined by the
Engineer, but will not exceed six.
 

When the drawings are returned marked EXCEPTIONS NOTED the changes shall
be made as 
noted thereon and corrected.copies shall be rubmitted t-.
Engineer for final review and distribution. 
the
 

The number of corrected copies
will be determined by the Engineer, but will not exceed twelve.
 

len the drawings and data are returned marked RETURNED FOR CORRECTION the
corrections shall be made as noted thereon and as 
instructed by the Engineer and six corrected copies shall be resubmitted for review.
 

The Engineer's review of drawings and data will cover only general conformity to the specifications and the external connections and dimensions which
;1ffCct 
the plant arrangement. The Engineer's review of drawings returned
marked NO EXCEPTIONS NOTED, or 
EXCEPTIONS NOTED does 
not indicate a thorough
review of all dimensions, quantities, and details of the material, equipment, device, or item 
indicated and does not relieve the Contractor from any
responsibility for errors or deviations from the specification requirements.
 

No work shall be performed in connection with the fabrication or manufacture of equipment and materials until the drawings and data therefor have
been reviewed by the Engineer, 
Work may proceed on equipment and materials
when the drawings and data therefor have been returned marked NO EXCEPTIONS
NOTED or 
RECEIVED FOR DISTRIBUTION and when drawings have been marked
EXCEPTIONS NOTED provided the work is performed in accordance with the

Engineer's notations.
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All 	 drawings, after final processing by the Engineer, shal become a partof 	the specification documents and 	 the work indlc.latod or described rhercbyshall be performed in conformity therewith unless othrwise required by

the Owner or the Engineer.
 

When changes in the wiring and equipment are made in the field to 
correct
shop construction errors or to adapt the requirements to the owner's 
requirements, the Contractor shall prepare and submit 12 copies of record
drawings to the Engineer to indicate the equipment as finally installed.
 

Upon receipt from the Engineer the drawings marked NO EXCEPTIONS NOTED or
RECEIVED FOR DISTRIBUTION, the Contractor shall transmit two full size
reproducible prints of each drawing to the Engineer. 
 The reproducible
shall be right reading, on 0.003 inch thick Du Pont wash-off mylar and
shall not exceed 34 inches by 44 inches in size. 
Diazo sepias, black
line mylar, or auto-positive reproducibles will not be acceptable.
 

Thre-
 microfilm aperture cards of each final drawing shall be submitted.
Microf.lming and aperture card mounting shall be in accordance with the
applicable requirements of Military Specifications MIL-M-9868, and
 
MIL-M-38761.
 

1C.5.2 Schedules. 
Drawings shall be submitted in accordance with the
following schedules. 
The number of days specified shall be from and after

the date of contract award.
 

a. 	For preliminary issue within 30 days and certified issue
 
within 60 days:
 

Detailed outline drawings of each pump
 

Motor drawings
 

Soleplate, base plate,and motor support drawings
 

b. 	Por preliminary issue within 30 days and certified issue
 
within 75 days:
 

Completed Motor Information Sheets
 

Coupling drawings
 

Miscellaneous piping drawings
 

Electrical schematics and wiring diagrams
 

Erection drawings
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IC.5.3 Wiring Diagrams. 
 Connection and interconnection wiring diagrams
furnished by the Contractor shall meet the requirements of ANSI Y 14.15a-,
1971, Section 15-11, Article 15-11.3.2.1, BRANCHED HIGHWAY.
drawings shall The wiring
be drawn with all devices indicated in their relative physical
locations. 
 Wiring diagrams shall be rear view. 
 Each device connection
shall have near each termination, indicated in separate breaks, the opposite

end destination.
 

Wiring diagrams shall be prepared on sheets approximately 34 inches by 44
inches. 
 Where interconnecting wiring from different items of equipment 
or
sectional wiring diagrams of the same item of equipment appear on different
wiring diagram sheets, all interconnections shall be clearly identified.
1,here sectional wiring diagrams are required for a single item of equipment
such as 
a relay panel or control panel, that section of the panel which is
represented by each individual wiring diagram sheet shall be keyed 
on that
sheet in a manner acceptable to the Engineer.
 

information indicated on the Contractor's drawings shall include wiring of the
individual panel items as 
they actually will appear in the panel, contact
arrangements of 
switches, and internal wiring of relays and instruments.
 

Elementary diagrams shall be cross-referenced to 
terminal markings on 
the
connection and interconnection diagrams, but need not show complete details
of circuits external to the panels. 
 Each item of panel mounted equipment
indicated on the diagrams shall be identified by item number and name.
 

Sufficient space shall be left on 
the Owner's side of outgoing terminal
blocks for adding cable color codes and circuit numbers.
 

1C.6 INSTRUCTION MANUALS. 
The Contractor shall furnish 10 complete and
final copies of instruction manuals for the equipment not later than 30
days prior to the shipment of the equipment.
 

Nine final copies of the instruction manuals shall be sent 
to the Owner
and 
one final copy shall be sent to the Engineer.
 

Manuals shall be assembled and bound in Buchan Type ORL (old style) binders
covered with pyroxylin impregnated black buckram covers, manufactured by
Buchan Loose Leaf Records Co., 
Clifton Heights, Pennsylvania. Binders
shall not be greater than 3-1/2 inches thick and shall be adjustable to
permit secure compact binding. Each binder shall be stamped with the proper identification as indicated on Drawing A6104-030273 bound at 
the end
of this section. 
 Binders shall be black with gold lettering.
 

A complete proofed copy of the proposed manual, including cover lettering,
shall be submitted to the Engineer for acceptance. After acceptance, the
remaining copies shall be submitted as directed by the Engineer.
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Th1 nianu; |. shall includL. thE: following: 

iable f,Contents ana index tabs
 

Specifications, test data, and curves
 

Description of the equipment
 

Operating instructions
 

instructions in methods of receiving, inspection,

storage, and handling
 

Complete installation and maintenance instructions
 

Assembly drawings
 

Parts lists
 

Schedule of required lubricants
 

Nameplate information and shop order

numbers for each item of equipmenc and
 
component part thereof
 

List of recommended spare parts and prices
 

List of maintenance tools furnished with the equipment
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ITEM 

MO Ti O R sp i tC -1 o .'N .. 

PROJCT I Iii 

MOIOR DAIA iO BE SUBMIITED BY SUCCESSFUL BIDDER AS SPECIFIED 
IINFORMATION REQUIRED FOR ALL MOTORS. 

TEMP. RISE .... 
 C BY RESISTANCE
 
FULL LOAD SPEED 
 RPM 
 AT S.RVICE FACTOR OF 1.0 
 :1.15
FUrl LOAD CURRENT 
 AMPS
 
LOCKED ROTOR CURRENT 
 AMPS 
 SOUND LEVELS:
 

TOTAL MOTOR WT 
 LIS 
 SOUND POWER LEVEL

SPACE HEATERS (IF FURNISHED) 
 RE 10-12 WATTS 
 dBA
 

NUMBER OF UNITS 
 FREE FIELD
 
UNIT RATING, WATTS
 

! PAR _MAi.Q_ R_EQUI RE FOR A_I, MOTORS 200 HP AND LESS 
SOUND LEVELS: 

OVER.'L MEAN SOUND PRESSURE LEVEL 

2
.002 DYNES/CM REFERENCE DISTANCE
,F 3 FEET 
 __ dBA FREE FIELD 

INFORMATION REQUIRED FOR 
MOTORS LARGER THAN 200 HP
 
EFFICIENCY, PER CENT 
 SOUND LEVELS:
 

LORA:OR, P ET
LOAD: 1,2 _....30/i_ 4/4 _ OVERALL MEAN SOUND PRESSURE LEVEL
 

POWER FACTOR, PER CENT
 
LOAD: 1.'2--3'_ 
 414 RE 0.0002 DYNES/CM2 

AT 5 FEET dIAFREE FIELD" 
MiNIMUM STARTING VOLTAGE IN 
PER CENT OF FULL VOLTAGE; 

CALCULATED: 
 OCTAVE BAND MEAN SOUND PRESSURE LEVEL
 

SPECIFIED: RE 0.0002 DYNES/CM REFERENCE DISTANCE
 

OUTLINE DWG. NO. OF 5 FEET
 

ALLOWABLE STARTS 
 FREQUENCY RANGE, CPS 
 LEVEL. 00C
 
ACCELERATING TIME: 


90-180

AT FULL VOLTAGE 
 SEC. 
 180-355
 
AT STARTING VOLTAGE 
 SEC. 
 351-710


LOCKED ROTOR PF 
 PER CENT 
 710-1400
 

LOCKED ROTOR TORQUE 
 FT-LB 
 1400-2800
 
PULL UP TORQUE 


FT-LB 
 2800-5600
 
BREAKDOWN TORQUE 
 FT-LB 
 5600-11200
 
TOTAL ROTOR WT 
 LBS
 
ROTOR INERTIA LB-FT

2
 

OPEN CIR. TIME CONS'T._ 
 SEC. 
 FOR MOTORS FOR WHICH DIFFERENTIAL
 
LOCNED ROTOR 1AFE STALLED TIME: 
 PROTECTION IS SPECIFIED: 

AT FULL VOLTAGE _ _SEC. STATOR CONN: 
 WYE
AT STARTING VOLTAGE 
 _ _SEC. 
DELTA
 

FOR VETICALMOTOWS: REED FREQUENCY CPS
 

FOR iZONTAL MOTORS RATED1000 HP AND 
LARGER AT3000 9PM AMD FOR ALL MOTORS RATED3500 liP
 
S ANLRGERAT ALL SPEEDS:
 

CRITICAL SPEEDS: 
 FIRST CRITICAL 
 RPM
 

SECOND CRITICAL - -RPM
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ect ion E; - I,.ECTrIC MOTORS 

I, I . Ci.NRAi... These motor specifications are applicable te all electric
motor.; required for the operation of 
the equipment furnished. Motor Specification and 
Data Sheets for 
the integral horsepower motors req'iired have
been included in the equipment articles 
as required. Any motors not specifically covered, but still required for operation of the equipment, shall
be furnished. The Contractor shall list and 
include as 
part of the. Proposal
the additional motors being furnished, and they shall be in accordance with
 
these specifications.
 

(PLN - 6104 
 )(AUXILIARY PUMPS - M-26A) 

1D-1
 

072773
 



i. n 11 - INTIE iGAI. li i':|V)'i M0'OlORsii AC 

1)1.1 IIW:--. IiCs's I' Lor spcc if icit iolls art applickable to all Ilutlegiorseppower ac l.electric motors required for the operation of tile equipmentfurnished. 
Motor Specification and Data Sheets for the motors required
have been included in the equipment articles as 
.equired.
 

The requirements of the individual Motor Specification and Data Sheets
shall governubere conflicts occur.
 

IDl.2 
 CODES AND STANDARDS. 
 All motors shall be designed and fabricated
to conform to the requirements of applicable ANSI, IEEE, and NEMA standards.
 

IDl.3 RATING 
 Unless otherwise stated in the technical sections or on
Notor Specification and Data Sheets, all integral horsepower motors shall
the
 

be designed for operation on 380 volts, 3 phase, 50 hertz 
or 4000 volts,

3 pi,-'e, 50 hertz.
 

MoLors shall be designed for full voltage ;tarti.n?, frequent starting where
required, and shall be suitable for continuous duty in the specified ambient.
.nte- ,itten: duty motors may be 
furnished where recognized and defined as
standard by the equipment standards and codes. 
 Motors shall be sized for
the altitude at which the equipment will be installed.
 

Thne motor rated horsepower at 1.0 service factor shall not be less thanthe brake horsepower required 
to drive the furnished equipment at
maximum design point of the

the equipment. Motors shall be sized so 
that, under
maximum loa; conditions imposed by the driven equipment, the motor has an
additional continuous rated overload capacity of not 
less than 15 per cent.
Motors with a service factor of 1.15 may be applied up to 
full nameplate
horsepower rating. 
 Motors with a service factor of 


up 
1.00 may be applied


to 87 per cent of full nameplate rating.
 

1D1.4 NAMEPLATE DATA. 
All motor nameplate data shall conform to NE.A MG 1.
requirements. 
 The 
 ollowing additional nameplate data shall be included:
 

Manufacturer's identification number
 
Frame size number
 
Insulation system class designation
 
Service factor
 
Locked-rotor kVA code letter
 
Starting limitations, if any
Direction of rotation and voltage sequence as specified later
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IDI.5 
 DESIGN AND CONSTRUCTION. 
Design and construction of each motor shall
be coordinated with the requirements of the driven equipment and as designated on 
the Motor Specification and Data Sheets.
 

ID1.5.1 
 Service Factor. 
For all motors 200 horsepower or
with a service factor greater than 1.0, 	
less furnished
 

the service factor shall be in
accordance with NEMA MG 1-12.47.
 

For all motors rated above 200 horsepower furnished with a service factor
greater than 1.0, the motor nameplate shall show the horsepower rating at
 
1.0 service factor, and the eervice factor.
provide a continuous horsepower capacity equal 

The 

to 
motor shall be designed to
 

1.0 service 	 the rated horsepower at
factor multiplied by the specified motor service factor without
exceeding the 
total limiting temperature rise stated in
tions for 
the insulation system and enclosure specified.
these specifica

ID1.5.2 
 Enclosures. 
 All motors shall be self-cooled.
 
The 
stator and rotor air gap surfaces of all motors shall be protected with
a corrosive resistant alkyd enamel or with polyester o- epoxy paint or
coating.
 

Motors 


where practical, with a corrosion resistant polyester or epoxy paint
coating. 


for outdoor service shall have all exposed metal surfaces protected,
 
Exposed unpainted and uncoated metal surfaces shall be of 

or
 

a
corrosion resistant material.
 

All self-ventilated 
open type motors, including those with dripproof,
splashproof, and weather-protected 
enclosures 
 and the fan hoods of totally
enclosed fan cooled motors shall meet NEMA MG 1 requirements for a fully
guarded machine.
 

Totally enclosed motors shall be furnished with drain plugs, and with cast
 iron 
frames, bearing brackets, and terminal housings.
shall have fans 	 Fan cooled motors
fabricated of corrosion resistant metal and cast iron fan
covers. 
 Drain plugs shall be Crouse-Hinds

tion water drain-breather Type ECD "Universal" combinatype or acceptable equal. 
 Rotating shaft seal
is 
preferred on shaft extension end of motor.
 

In addition to 
the foregoing requirements for outdoor service motors,
totally enclosed NEMA waterproof motors shall have enclosure interior
surfaces protected with a corrosion resistant alkyd enamel or with polyester or epoxy paint or coating. 
Bolts, nuts, screws, and other hardware
items shall be corrosion resistant material or heavy cadmium plated.
rotating labyrinth shaft seal shall be furnished on the shaft extension
A
 

end of the motor.
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All motor nameplates and attachment pins shall be corrosion resistant material.
 

IDI.5.3 Insulation. 
All insulated winaings shll have nonhygroscopjc
 

temperature in accordance 

Class B, sealed insulation system rated for temperature rise and ambient
with NEMA ,1(;class specified except 
1 standards for the insulation

1.0. for motors havingThe a servi:vobservable temperature factor greater thanrise measured hy resistancehaving a service factor greater than 1.0 shall not exceed 80 C 
Ior 
when 

motors 
operating at 
service factor load.
 
Wlhen ambient temperatures 

temperature rise shall be reduced in accordance with NEMA MG 1 standards.
 

greater than 40 C are specified, the observable
 

For the sealed insulation system specified, two additional dips and bakus
 
of epoxy varnish or vacuum-pressure 
impregnation shall be included
vide a premium insulation for random windings. 
 to promc 
 Sealed insulation for
 

ned coil windings shall be in accordance with the requirements of NEMA
MG 1 standards.
 

The insulation resistance corrected to 40 C shall be not less than motor
rated kV+l megohms for all windings.
 
An insulation resistance-.time 
curve 
corrected to
polarization index for windings of motors rated above bO0 


40 C for determining thecoil stators shall be taken immediately prior to making the final high 
tentiai ground test. 

volts with formed-

Each stator phase shall he powith other phases grounded. tested separately 
to groundMotors shall be tested at 5000 volts dc. 


ambient temperature, winding temperature, and relative humidity values shall
 
The
be included with the recorded data. 
The polarization index shall not be
less than 3.0.
 

IDI.5.4 
 S-pce Heaters. 
All -iotcrs furnished in 
NE-, 180 frame series or
 
larger shall have 240 volt, single phase, 50 hertz space heaters. 
 Space
ahle 

heaters shall be provided inside the motor enclosure in
!or cay removal and a location Suitreplacemerr. Space heaters shall be of the capapoint when 


city required to maintain the motor internal temperature above the dew

the 
motor is idle.
barrier 
or located so as not to 

They shall be isolated by a heat insulation
surfaces cause heat damage 
to adjacent painted

nor cause thermal protective device "over temperature" indication
 

when the motor is not energized. 
 Space heater leads shall be 600 volt
 
stranded copper cable and shall include terminal connectors.
 
Dl.55 
Terminal 
Housings. 
 A single terminal housing for motor power leads
 

and accessory leads shall be furnished on all motors rated 600 volts and
 
less. 
 A terminal housing for power leads and
housing for accessory leads shall be furnished 

a separate accessory terminal
volts. 
 on motors
Vhen embedded temperature detectors rated above 600
are included in the specified
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accssories, an additional terminal housing shall be provided for detectorl,-ads. Leads insulated for different voltage classes shall not occupy ortL'r:'dinatv in the same housing under any conditions.
 

Itrtiinal housings shall be cast iron, pressed steel, or fabricated steel.,dousingshall be diagonally split with a gasket between the diagonally
split halves of the housing. 
 Each housing shall Lave a threaded opening
to provide a watertight rigid connection with the conduit and shall be
debigned 
for rotation in 90 degree increments, or provisions included
otherwise, to receive conduit from any of four directions. 
A nonconductin motor lead positioner and gasket shall be furnished between the housing
and the motor frame. 
 All motor leads located in the housing shall have
terminals and shall be permanently numbered for ease of identification.
 

Separate accessory terminal housings provided for current transformer leads,
temperature detector leads, space heater leads, alarm device leads, speed
switch leads, and other similar accessory equipment leads shall be complete
With sc,.,w type terminal blocks General Electric Type EB-5 
or acceptable
equal for termination of such leads. 
 Terminal blocks for current transformer leads shall be shorting type. Each terminal in the blocks shall
be identified and marked for 
its respective leads. 
 Accessory terminal

housings shall be accessible from outside the motor.
 

Terminal housings 
shall be designed and constructed to permit motor removal after installation without disconnecting motor power and accessory

lead raceways 
from the terminal housings.
 

All motor power lead terminal housings shall be at least one 
size larger
th-in normally furnished as standard and, 
for motors rated above 600 volts,
shall be arranged to permit the installation of stress cones within the
housing. Surge capacitors and lightning arresters, when specified, shall
!w mounted at 
the motor terminals inside an oversized housing.
 

Location and dimensions of terminal housings for motors rated above 600
volts shall be subject to acceptance by the Engineer.
 

ID1.5.6 Leads. 
 All leads including motor power leads, current transformer
leads, space heater leads, and thermal device leads shall be wired into
their respective terminal housing. 
All motor leads and their terminalsshall be permanently marked in accordance with the requirements of NEMA 
MG I, Part 2. 

All 
motors rated 100 horsepower and larger, and all motors furnished with
unidirectional blowers, shall have the direction of rotation marked by an
arrow mounted visibly on the 
stator frame near the terminal housing or on
the nameplate and the leads marked for phase sequence Tl, T2, T3, 
to correspond to the direction of rotation and supply voltage sequence.
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. 1cleledter leads for motors 
rated bOO vol1ts or
tile motor power le.; shall 1e wiredlead terminal housing, anjjd into
sPae heater le;dslrated over 600 volts shall be wired to 

for motors
 
the separate accessiry terminal
housing.
 

Leads 


in 

for dual voltage rated motors shall be easily connected or reconnected
the terminal housing for operating voltage. 
 Permanent 
instructions fer
making these connections shall be furnished inside the terminal housing or
on the motor frame 
or nameplate.
 

Strap type leads shall have bolt holes arranged in accordance with NEMA
SG 1.
 

ID1.5.7 
Terminals. 
 All 
cable type leads shall be provided with Burndy
Type YA (long barrel) or equivalent compression type connectors.
 
1D1.5.8 
 Ground Connectors. 

connectur attached to 

Motors shall be furnished with a grounding
the motor frame inside the motor power
housing. 
The grounding connector may be a lug or 
lead teininal
* able grounding connector. cerminal 
or other accept

e/l/l
e/dJr. 


nector permanently attached to 


Motors rated higher than 600 volts shall have an additional grounding con-
the motor frame on
motor as the same side of 
the
the motor power lead terminal housing.
may be The grounding connector
a corrosion resistant metal pad welded or brazed to motor frame
with a threaded hole at 
its center, a
motor frame, terminal connector attached to
or 
other acceptable motor frame grounding method. 
the
 

ing point shall be on or near The groundthe end of the motor opposite the output
shaft of horizontal motors and on or near 
the base of vertical motors.
 
IDI.5.9 
 Bearings. 
 Motors furnished in NEMA 360 frame series and larger
shall be provided with oil lubricated sleeve bearings.
in 
 Motors furnished
smaller frame sizes shall be provided with grease lubricated, rolling
element, self-lubricated, regreaseable type bearings.
 
Grease or oil lubricated rolling element thrust and radial bearings shall
be designed and fabricated in accordance with AFBMA standards 
to have a
 minimum L-10 life rating of not less than 130,000 hours under the load,
speed, and 
thrust requirements for direr
than 42,500 hours for belt or chain con 

coupled service and not less
 
:ted service. 
 Grease lubricated
radial bearings shall be double-shielded.
 

Sleeve bearings shall be oil-ring lubricated type with mountings provided
with oil level sight glasses marked for required oil level at motor running
and motor standstill. 
The oil ring shall be one-piece construction; split
type construction will not be acceptable. 
Stationary labyrinth seals
shall be bronze material.
 

*Revised in accordance with Addendum 1, Item 38
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I
leeve bearings, end bells, and bearing housings for horizontal motors
-all 
 be split type when available for the frame and enclosure specified.
Air gap measurement holes 
or other acceptable means 
shall be provided in
each motor end enclosure for checking air gap of sleeve bearing motors.
 
Iwv, h,. 1 r i u,. on hor i zontal motors; sha l 1 be desidgiied an 1OL'atedwith rsptct cent ra llyLo running magnetic center to preventiroin being continuously applied 

the rotor axial thrustagainst either end thei,olors shall of bearing. Thebe capable of withstanding without damage the axialthat are developed thrustswhen the motor is energized. 

insulation shall be provided to 
prevent circulation of shaft current on
sleeve and plate type bearings, 
on oil piping connections for external
bearing lubrication systems and, when required, on rolling element bearings.
 
Bearings and bearing housings shall be designed to permit disassembly in
the field for inspection of bearings or 
removal of rotor.
 
Thrust b arings for vertical motors shall be capable of operating for
Lended periods of time at exany of 
the thrust loadings imposed by the specific
piece of driven equipment during starting anc. normal operation without
damage to the bearing, the motor frame, 
or other motor parts.
 
Stacked rolling element bearings will not be aceptablethrust bearings in frame sizes up through 

except as vertical 
NEMA 360 Series open type enclosures and up through NEMA 680 Series totally enclosed type enclosures.
',iiere ,-tacked bearings are furnished, matched pair,tolerance bearings ABEC Grade 3 precisionwith flush ground 

on the shaft and 
sides shall be provided. Bearing seatsthe bearing in housing shall have accuracy equal to that(f the bearing. 

'A)Lors furnished with spherical rollerradial. thrust bearings and deepguide bearings shall have the guide bearing locked to 
groove
 

so that the guide bearing will upward 
the shaft
take thrust and to assurethrust bearing that theis always loaded. 
 If spring loading s furnished, the
guide bearing shall not be preloaded during normal operation.
 

All mountings 
for bearings shall be designed to prevent the
lubricant into the motor enclosure or 
entrance of


dirt into the bearings, and shall be.
provided with pipes, drain plugs, and fittings arranged for safe, easy relubrication from the outside of the motor while the motor is 
in service.
 
Bearing lubrication shall be furnished by 
an
unless specified otherwise on 

internal lubrication system,
the Motor Specification and Data Sheets.
Thlen 
an external lubrication system is 
required it shall be furnished complete by the Contractor, including all required connections. Required
connections shall be furnished for forced or recirculating lube oil as
specified on the Motor Specification and Data Sheets.
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The ground lug size shall be in accordance with the following tabulation:
 

Full Load 

Motor Amperes 


0 thru 21 


22 thru 40 


41 thru 65 


66 thru 156 


157 thru 240 


241 thru 400 


Minimum Ground Lug
 
Range - AWG
 

12 thru 10
 

IC nru 8
 

8 thru 6
 

6 thru 4
 

4 thru 2
 

2 thru 1/0"
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The Contractor shall furnish all lubrication information required to assure
proper equipment startup and subsequent bearing maintenance. Motors furnished with rolling element bearings shall have the AFBMA bearing identification number indicated on a nameplate attached to the motor frame.
 
IDI.5.10 
Rotors. 
 All induction motors shall have squirrel-cage rotors.
Rotors shall be adequately sized to avoid overheating during acceleration
of the motor and driven equipment. 
Rotors not of integral die cast construction shall be furnished with copper or copper alloy cage material.
 
All motor rotating components shall be dynamically balanced after mounting
on the shaft. 
 Motor vibration shall not exceed the peak-to-peak amplitude
values given in NEMA MG 1 standards when measured in accordance with those
standards. 
 In addition, the magnitude of vibration values for twice the
line frequency vibrations shall not exceed 0.5 mil.
 
For motors rated above 500 horsepower, the minimum clearance space required
for removal of the rotor shall be indicated both in the Proposal and on the
dimensional outline drawing.
 

lDl.5.11 
Shafts. 
 Where shipment permits, motor output shafts shall be
complete with motor half coupling mounted, connected to the driven equipment, and adjusted ready for operation. 
Where motor size prevents shipment
with motor connected to driven equipment, the motor half coupling shall be
factory mounted for field connection to the driven equipment.
 
The output shaft of motors furnished with sleeve bearings shall be circumscribed with permanent marks indicating the motor magnetic center and end
float limits when level and running at rated speed. 
 A permanent, identified
reference point shall be indicated or attached to the bearing housing or
shaft seal. 
 The markings shall be easily identifiable for use 
during motor

installation.
 

Rotor end float and coupling end play for horizontal sleeve bearing motors
shall be in accordance with NEMA MG 1-14.37 and -20.81. 
 For each bearing,
the difference between the magnetic center and the total end float shall
not exceed +12 per cent of the total end float when the motor is level and
running at no-load with rated voltage and frequency applied. 
The minimum
rotor end float in fractions of an inch and the maximum diameter in inches
of the lathe center in the shaft extension shall be indicated on the motor
dimensional outline drawing.
 

lDl.5.12 
Torque Characteristics. 
The torque characteristics of all induction motors at 90 per cent rated voltage (except it shall be 80 per cent
rated voltage for boiler feed pump motors) or at the starting conditions indicatedontheMotor Specification and Data Sheets shall be as required to
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accelerate to 
full speed the inertia loads of the motor and driven equipuent without damage to the motor or the equipment. All motors shall be
designed and fabricated to withstand the forces of across-the-line starting

at 
110 per cent rated voltage.
 

Unless specified otherwise, motors rated 200 ho-sepower and less shall have
torques and locked-rotor current in accordance 
lit. NEMA MG 1, Part 12 forthe specified design classification. For motors rated above 200 horsepower,
the torques in per cent full-load torque at rated voltage and frequency
snall not be less than 200 breakdown, 85 pull-up, and 100 starting. 
Lockdrotor kVA/hp at 
rated voltage and frequency shall not exceed 5.77 for motors
rated above 200 through 500 horsepower and 5.59 for motors rated above 500
 
horsepower.
 

11)1.5.13 Critical Speeds. 
Motors shall be designed to keep torsional and
rotational natural T 
quencies of vibration outside of the motor rated
speed ranges to avoid resonant vibration over the operating speed range

of the e~aipment-motor unit.
 

lD1.5.1 4 
 Externally Originating Vibration. 
Motors shall be capable of
withstanding continuously, without damage, externally originating vibration
transmitted through 
 the motor shaft or the motor foundation equal in magnitude to 
the maximum internal motor vibration which is permitted by NEMA

XG I standards for the motor alone.
 

IDi.5.15 Temperature'Detectors. 
Bearing and winding temperature detectors
shall be furnished and installed complete in accordance with the applicable
requirements of ANSI C96.1 and IEEE 119 standards. 
Detectors shall be compatible with instrumentation requirements.
 

Thermocouple type temperature detectors shall be ungrounded dual element,
[SA Type K chromel-alumel in accordance with Section lB.
 

11)1.5.15.1 
 Bearing Temperature Detectors. 
Bearing detectors, complete with
detector head and holder assehimbtles as required, shall be furnished on all
motors with sleeve and Kingsbury type bearings. Detectors shall be furnished
on motors with antifriction bearings when specified on the Motor Specification and Data Sheets. The detector temperature sensitive tip shall be hermetically sealed and held in intimate contact with the outside diameter of
the bearing babbitt not over 1/16 inch from shaft surface of bearing babbitt
on sleeve bearings and on 
the outer race or in close proximity to the bearing

metal for antifriction bearings.
 

Thermocouple type detectors for bearings shall be insulated with magnesium
oxide packed in a stainless steel protective sheath.
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ID1.5.15.2 
Windl. Temperature Detectors.
shall be Winding temperature detectors
furnished, installed and wired complete when specified on the
 
Motor Specification and Data Sheets.
fied, When embedded detectors are specia detector lead terminal housing shall be included mounted on the
motor frame.
 

Detectors embedded between coils in the stator "lots shall be evenly spaced
 
around the stator and centrally located axially in the slot. 
Detectors

embedded in the coil end-turns shall be evenly spaced around the stator and
located 
out of the ventilating air stream.
 
Thermocouple type detectors shall be embedded in the coil end-turns of
 
random-wound stators and embedded between the oils in the stator slots of
 
form-wound stators. 
 The number of thermocouples shall be as
the Motor Specification and Data Sheets. specified on
Thermocouple wire shall be solid
18 AWG or larger.
 

Te.'erature detector and detector lead insulation class shall be the same
 
as the 
stator coil insulation class. 
 Leads fur detectors furnished on
 
motors rated above 600 volts shall be provided with a protective brass
interlocked spiral armor and terminated on a terminal block.
 
All temperature detectors shall be tested at 1500 volts to ground and

taken. 

checked for accuracy just before the final winding dielectric tests 
are
Accuracy shall be checked by measurement of the detector resis

tance or by checking the temperature reading obtained with a temperature
detector meter when the windings are at room temperature.
 
IDl.5.16 
Motor Differential Protection. 
All 3 phase motors rated over 600
 
volts which are 1500 horsepower Pnd larger shall be furnished with three

relaying accuracy current transformers. 
 Current transformers shall be pro
vided with stranded cable type leads and shall be removable without dis
assembly of the 
motor. 
Current transformer ratios will be determined later

by the Engineer. 
Motors shall be furnished with six leads and with a con
nection plate showing lead terminal connection for operating voltage mounted

on the inside surface of the terminal housing cover, 
The type of connection,
wye or delta, shall be stated inthe Proposal Data.
 
1Dl.5.17 
 Noise Level. 
 The average no-load overall sound pressure level re
 
0.0002 dynes/cm2 shall not exceed 90 dBA measured 3 feet from major machine

surfaces for motors furnished in NEMA 440 series frame sizes and smaller.
 
The sound 
level for motors furnished in frame sizes larger than NEMA 440
 
series shall not exceed 90 dBA measured 5 feet from major machine surfaces.
Sound pressure levels shall be determined from 5-position readings.

Octave band sound pressure level values 
re 0.0002 dynes/cm2 
dBC shall be
included on each Motor Information Sheet.
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In addition to conformance with the specified noise level, single frequeny
air-borne windage noise shall not exceed levels which can produce damage to
the human ear. 

Noise level measurements shall be in accordance with the requirements of
IEEE No. 85 Test Procedures.
 

Sound reduction baffles, mufflers, and materials shall be contained within
the motor enclosure except external fan mufflers may be furnished for totally
enclosed fan cooled motors.
 

IDI.6 
 FACTORY TESTS AND INSPECTION. 

ted at 

Each motor shall be tested and inspecthe manufacturer's factory to determine that it is free from electrical or mechanical defects and to provide assurance that it meets the
requirements of 
these specifications. 
 Test procedures shall be in accordance with IEEE No. 112A Test Procedure for Polyphase Induction Motors and
 
Generators.
 

IDI.6.1 
 &outine Tests and Inspection. The standjrd routine tests and
inspections shall be made on each motor. 
The.-e shall include the following:
 

No-load running current 
at normal voltage

Locked-rotor current at 
fractional voltage
Measurement of winding resistance for motors rated 100 hp and larger

Dielectric test
 
Inspection of bearings and bearing lubrication system
 

Five copies of reports of the routine test for each motor shall be included
with the dimensional outline drawings submitted to the Engineer. 
For motors
rated above 100 horsepower, the 
test reports shall be submitted to the
Engineer prior to shipment of the motor from the manufacturer's factory.
 

In each case where the motor design furnished is an electrical duplicate of
one which has been manufactured and completely tested to determine performance characteristics, five copies of reports covering the results of the
performance tests for the design, including a speed-torque-current 
curve,
shall be provided in addition to the routine test specified. Electrical
duplicate design includes those designs which are 
considered a "ratio-of
voltage" to the specified voltage.
 

1D1.6.2 Additional Test Report Data for Large Motors. 
For motors rated
above 500 horsepower, test report data shall include the following in addition to other requirements of these specifications:
 

Final value of motor axial and radial vibration

Length of time and final temperature rise of bearing test
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A statement that bearings have been inspected and
 
accepted for shipment
'insulation resistance-time curve 
and polarization index

for motors with formed-coil stators
Final value of motor noise level including statement that
there is no objecticaable diocrete frequency windage

noise
 

Where complete tests have been taken previously on a duplicate motor, the
report of the routine tests shall include a statement that the complete
tests 
affirm the performance values, including temperature rise, as given
in the Proposal Data and on the Motor Information Sheets.
 

Where complete tests have not been taken previously on a duplicate motor,
the Owner reserves 
the right to specify that complete tests be taken.
 
1Dl.7 MOTOR SPECIFICATION AND DATA SHEETS. 
 The Motor Specification and
Datz Sheets specify the major construction requirements for each motor.
After award of contract, in accordance with the schedule specified in
Section 1C, the Contractor shall complete and submit copies of the Motor
Information Sheets for each motor rating furnished with all motor data
filled in. 
 A sample Motor information Sheet is included at the end of

Section IC.
 

lDl.8 
 DRAWINGS AND ENGINEERING DATA. 
Motor dimensional drawings shall be
furnished for all 4000 volt motors. 
 The drawings shall include the following information in addition to the requirements listed hereinbefore and in
Section IC:
 

For all motors:
 

Rotor weight and motor total weight
 

Clearance to remove rotor from stator, for motors rated
 
above 500 horsepower
 

For horizontal sleeve bearing motors:
 

The limits of travel for rotor end play from the

bearing end float center positon
 

Special requirements, if any, for provision by others
for control of shaft end float during starting, operating or stopping of the motor
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Output shaft end location with rotor indicated in the
bearing end float center position for motors rated
 
above 500 horsepower
 

The maximum expected dimensional shift in rotor location
between the actual operating magnetic center position
and the bearing end float center position for motors
 
rated above 500 horsepower
 

Output shaft 
center line rise due to motor expansion in
normal operation from idle cold to continuous full lo4d
condition for motors rated above 500 horsepower
 

lDl.9 MANUFACTURERS. 
Motors shall be as manufactured by one or more of

the following:
 

Allis-Chalmers
 
Ce. 'ury (380 volt motors only)
 
Elec-ric Machinery
 
Ceneral Electric
 
Reliance (380 volt motors only)

U.S. Motors (380 volt motors only)
 
Westinghouse
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Subsection 1D2 
- FRACTIONAL HORSEPOWER AC MOTORS
 

1D2.1 GENERAL. 
 These specifications supplement the integral horsepower
ac motor section and cover all general, special, and definite purpose
fractional horsepower motors provided in NEMA 2-digit frames. 
Motors
provided under these specifications including gearmotors and those constructed integrally with the driven equipment shall be the manufacturer's
 proven design standard furnished completely assembled, lubricated, and
 
ready for operation.
 

The requirements of the individual technical sections shall govern where

conflicts occur.
 

1D2.2 
 CODES AND STANDARDS. 
 In addition to the requirements of the integral horsepower ac motor section, all motors shall be selected for
installation and use for the equipment duty service in accordance with

NEMA A' 1 and MG 2 requirements.
 

1D2.3 RATING. 
Motor rating, service factor and nameplate data shall
conform to the requirements of NEMA MG 1 standards. 
 Motors shall be
designed for full voltage starting, frequent starting where required,
and shall be suitable for continuous duty in the specified ambient.
Intermittent duty motors may be furnished where recognized and defined
 
as 
standard by the equipment standards and codes.
 

Motor nameplate horsepower ratings shall not be exceeded when the equipment is 
operating within the limits of the design conditions specified.
The motor loading shall not exceed the motor service factor rating under
starting conditions or at the equipment maximum load point.
 

All motor torque characteristics shall conform to the requirements speci
fied in the integral horsepower ac motor section.
 

Unless specified otherwise in the individual technical sections, all ac
motors shall be designed for operation on 380 volts, 3 phase, 50 hertz
for motors 3/4 horsepower and larger, and 230 volts, single phase, 50
hertz for motors less than 3/4 horsepower.
 

ID2.4 
 DESIGN AND CONSTRUCTION. 
 Type, design, and construction of each
motor shall be coordinated wi-h the driven equipment requirements as
specified in the individual technical sections.
 

ID2.4.1 Shafts. 
 Shafts shall be furnished with corrosion resistant
treatment unless a corrosion resistant material is specified.
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ID2.4.2 
 Insulation. 
All motors shall have Class B insulation in accor-dance with the requirements of the integral horsepower section except
temperature rise shall be in accordance with NEMA MG 1 standards.
 

ID2.4.3 Terminals and Leads. 
 Terminal and lead details including
identification, dimensions and locations of terminal housings, terminal
boards, combination spade, screw, or stud terminals, and terminal spacing
shall be in accordance with NEMA MG 1 and MG 2 standards. 
Where supplied,
terminal boards shall be fabricated of nonhygroscopic material. 
When
dual voltage rated motors are furnished as standard, the leads shall be
easily connected or reconnected in the terminal housing for either operating voltage. Permanent instructions for making these connections shall
be furnished inside the terminal housing or on the motor frame or name
plate.
 

ID2.4.4 
 Ground Connectors. 
All motors, including those with resilient
mountings, shall be furnished with a common ground connection in accordance w~t'i NEMA MG 2-2.06. 
A ground connector shall be provided inside
the motor terminal housing for 12 AWG grounding cable.
 
1D2.4.5 
 Rotors. 
All motor rotors shall be designed adequately sized 
to
avoid overheating during acceleration of the motor and driven equipment.
Rotors shall be keyed or otherwise securely mounted on the motor shaft
and shall be dynamically balanced. 
Starting switches, where required,
shall be designed to provide quiet, positive action ac the proper opening
and closing speed.
 

1D2.4.6 Bearings. 
 Bearings for fractional horsepower motors shall be
designed to operate in any position or angle. 
One-piece sleeve bearings
with wick lubrication shall be furnished where available. 
Ball bearings
shall be furnished where sleeve bearings are not available and where
axial thrust loads exceed 20 pounds.
 

1D2.4.7 Capacitors. Capacitors, where required, shall be furnished in
removable metal enclosures mounted on the motor frames. 
 Lock washirs
shall be furnished under the capacitor enclosure holddown screws.
 
ID2.4.8 
Thermal Protection. 
Manual reset automatic thermal protection,
for both stalled rotor and overload protection, shall be furnished on all
motors where available unless specified otherwiso in the individual technical sections.
 

1D2.5 TESTS. 
 Routine tests in accordance with NEMA MG 1 requirements
shall beperformed on each motor at 
the factory to determine th&t there
are no electrical or mechanical defects.
 

1D2.6 MANUFACTURER. 
The motor manufacturer shall be as 
selected by the
Contractor.
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S, :ticn 2A - 1OfLER FEED PUMIS 

'A.I GENERAL. 
Ths suction covers 
the design and performance requirements
 
or the boiler feed pumps.
 

2A.2 CODE REQUIREMENTS. 
All equipment and mateiials furnished under these
-:PuciAications 
 shall be designed and constructed in accordance with the
ikyc rauuic Institute Standards, the 
latest applicable requirements of the
;L.hdard specifications and codes of ANSI, ASME, ASTM, NatA, IEEE, EEI, A(MA,
ard 
o,.-r -;uch regular published and accepted standards, except where modi
fied or supplemented by these specifications.
 

!,%.i TYPE. 
The pumps shall be of the horizontally split case, multistage,
centrifugai 
type designed for continuous operation in boiler feed service.
 

Pumps :all be furnished with suction strainers 
 recirculation and wannup
orifices, and other accessories as specified herein.
 

2A.4 ARRANGM.IENT. The arrangement of pump openings and direction of rota-Llon shall be at the option of the Owner as long as special designs and new
patterns ar,± 
not required. 
 Optional arrangements shall be submitted.
 

2,.5 J;:SiGN CGNDiTIONS. The boiler feed pumps shall be designed for 
con-
Tinuous operation under the following conditions. The performance indi
cated shall be 
for each pump.
 

Capacity, each pump, gpm 
9 325 F 1160 [ The pumps shall be
 

** Suction conditions at design suction flow 	 furnished complete
with electric drive
 

Pressure above shaft center 	 motors and separately

mounted geared speed
line, max psi 
 114 increaser if required. 

Temperature, F, design 325 	
Pumps, speed increasers,

and drive motors shall
 

Temperature, F, maximum 	 be mount d on full
340 length base plates and
 

Available NPSH above 	
shall be connected by

flexible shaft couplings.
 

pump shaft, ft* 
 31
 

*The available NPSH stated above does not include any margin or contingency

allowance. 
Pump NPSH requirements shall be held 
to a minimum.
 

*Revised in accordance with Addendum 1, Item 39
 
**Revised in accordance with Addendum 1, Item 40
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Total head, design point at the
 
* 
 design suction temperature, ft 
 A 4250 
* Maximum rotative speed, rpm 
 3bb 4500 

Cooling water supply tempera
ture, F 


95
 

Cooling water supply pressure,

psi max 

125
 

Allowable cooling water pressure

drop, psi max 


4
 
2A.6 OPERATIONAL REQUIREMENTS. 
Pumping capacity will be regulated by
throttling the pump discharges across feedwater regulators. The pumps
shall be designed for continuous operation in boiler feedwater service.
They shall be suitable for operation in parallel pairs at all loads.
 
The pumps shall be specifically designed for pumping water ranging from
55 F to 
the temperature specified under DESIGN CONDITION'S without setting
up destructive temperature strains causing warping, buckling, misalignment,
rubbing, or other objectionable effects. 
Adequate clearances shall be provided in the pump to accomodate shaft deflections and loss of suction head.
}teliability during all operational conditionsthe apparent is a major consideration andlong term reliability of the pump will be investigated in the
Lngineer's review of the proposals.
 
Each pump shall be designed 
to have a head-capacity characteristic which
rises steadily from the rated capacity to shutoff. 
At shutoff the pump
head shall be not less than 110 per cent nor greater than 130 per cent
of the head at the rated capacity.
 
2A.7 CHARACTERISTIC CURVES. A pump curve sheet indicatirLg head, efficiency,horsepower, and required NPSH, all at a constant speed
capacity, shall be furnished with the Proposal. 

plotted against

Characteristics of the
maximum and minimum diameter impellors which may be used in the casing shall
also be indicated. Certified pump curves shall be sent to 
the Engineer
for acceptance as specified in Section 1C of these specifications.
 

2A.8 
 SOUND LEVEL. 
The equivalent "A" weighted sound pressure level of the
equipment furnished, measured at 5 feet elevation above floor level and
3 feet horizontally from the base of the equipment, expressed in decib.l
 

*Revised in accordance with Addendum 1, Item 41
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reference 0.0002 microbars shall not exceed 90 diBA. D)etails of the methods 
to be used 
to reduce the sound level shall be submitted.
 

2A.9 GUARANTEES. 
 The 	pum,s shall be guaranteed to perform as specified,

as 
indicated by the performance curves, and stated in 
the 	Proposal. They
shall be guaranteed 
to operate without pitting, cavitation, excessive vibration, or 
noise under all conditions. 
 The following shall be guaranteed: 

a. Volumetric capacity at design point head and speed 

b. Total head at the design point 

c. Maximum NPSIi required at the design point with the 
specified suction temperature 

d. 	Efficiency
 

Horsepower input at design point cor rcted to
 
specified pumping temperature
 

f. 	Quantity of water to be recirculated under shutoff
 
conditions 
to prevent pump overheating
 

g. 	Maximum shutoff head
 

h. 	Sound levels as specified herein under SOUND LEVEL
 

2A.10 SHOP TESTS. 
 The pumping equipment furnished under these specifications shall be shop tested by, and at 
the 	expense of, the Contractor for
capacity, power requirement, and efficiency, at 
each of not less 
than four
different heads including rated head, normal operating range limits, and
 
at minimum recommended flow.
 

Six 	certified copies of 
curves resulting from each test 
shall be submitted
 
to 
the Engineer for acceptance before shipment of the equipment is made.
These curves shall indicate the actual 
test pressure and temperature con
ditions and the observed test points.
 

If the pump suction conditions (pressure and/or temperature) differ from
the 	conditions listed under DESIGN CONDITIONS, appropriate correction

factors shall be applied to the observed test 
curve and a corrected curve
shall be indicated. 
 This curve shall then represent the expected pump
performance under the DESIGN CONDITIONS based on 
the 	shop test data.
 

After installation of the equipment, 
a test 
may be made at the option of
the Owner to check the pump characteristic curves when operating under the
 
DESIGN CONDITIONS.
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If the difference between the proposal curves or 
actual field performance
and the expected pump performance indicated on the certified pump curves
is, in the opinion of the Engineer or Owner, too great, the Contractor
shall modify the pump as 
required. All modifications and subsequent tests

shall be made at 
the expense of the Contractor.
 

2A.11 PUMP CONSTRUCTION. 
Pumps shall be constructed in accordance with

the requirements stated in the following articles.
 

2A.1l.1 Materials. 
 Pump materials shall be equivalent to, or shall exceed,
the strength and corrosion-erosion resistance of the following listed mate
rials:
 

Casing Cast alloy steel ASTM 

A217 Gr C5 

Shaft 13 per cent chromium alloy steel, 
ASTM A276 Type 410 HT or K-Monel 

Impellers Cast alloy steel ASTM A217 Gr C5 

Wearing rings 13 per cent chromium alloy steel, 
ASTM A276,Type 410 HT 

Shaft sleeves 12 per cent chromium alloy steel, 
ASTM A362 Gr CA-15 HT or chromium 
plated steel. 550 Brinell 

W.c-iup and recirculation 
orifices 

Stainless steel, AISI Type 416 or 
410
 

2A.11.2 Casing. 
 The pump casing shall be horizontal center line supported

and shall be split horizontally and so arranged that the top half may be
removed without disconnecting the suction or discharge piping.
 

The suction and discharge nozzles shall be flanged connections.
 

2A.11.3 Impellers and Wearing 
 s. All impellers shall be of the enclosed
 
type, of one-piece cast construction, carefully machine finished.
 

The impellers shallbe individually, dynamically balanced.
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';,.newable 
casing wearing rings designed for ease of replacement shall be
iurnished to 
preveit excessive leakage between pressure stages. They
shall be designed 
to maintain high pump efficiency and for ease of replace
ment. 

The pump shall be arranged with opposed impellzrs and/or balancing drum
so 
that hydraulic thrusts are in balance thrcighoat the operating range.
 

2A.11.4 Shaft. 
 The pump shall be provided with a shaft of sufficient
size to transmit the power requirements of the pump. Pump shafts shall
be machined and ground to close tolerances. 
 Shaft ends shall be tapered
to 
permit easy installation of the mechanical seal and 
to receive the
 
coupling half.
 

The shaft 
shall be of sufficient rigidity and dynamically balanced. 
Bearing spans shall be kept 
to the minimum practicable.
 

2A.II.5 S..aft Seals. Mechanical type shaft seals shall be furnished.
Each pump shall be provided with an external seal water heat exchanger
designed for 
the maximum suction conditions. 
 The seal water heat exchanger
shall be supported from and within the limits of the base plate. 
 All pipe
and fittings required between the heat exchangers and the pumps shall be
furnished and shall be constructed of carbon steel.
 

2A.11.6 
Bearings and Lubrication. 
Radial bearings shall be of 
the split
sleeve babbitt lined type. A Kingsbury type thrust bearing shall be provided 
to carry unbalanced end thrust in either direction. 
 and to
 

furnish

Each pump shall be provided with a separate forced feed oil lubrication
system. oil to thi
The system shall provide a continuous flow of cooled oil to 
the speed
pump thrust bearing and radial bearings and shall have sufficient c a~city
* to furnish oil to ncreaserall radial bearings in the drive motors The
include sha nsysstem
a positive displacement shaft driven oil pump,
oil an oil cooler, an
filter, an oil reservoir, pressure switches, valves and all intercon* necting piping. 
 Piping for motor bearing oil supply and dischargehall be
provided. All equipment shall be located within the confines of 

,and for
 
base plate. the pump-
Interconnecting piping shall be weided where possible. 

the speec
 
All increasej
piping shall be within the pump base plate, support or lagging. 
 supply
and
 

Heat exchangers shall be suitable for the cooling water supply specified
under DESIGN CONDITIONS. Heat exchangers shall be of stainless steel 
discharge
 

construction.
 

The oil reservoir,shall be coated internally with "Rustban".
 

*Revised in accordance with Addendum 1, Item 42
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A minimum of thiree pressure switches shall be furnished for starting and

stopping the auxiliary oil pump, if furnished, and for alarming low oilpressure. 
 The pressure switches shall be furnished with single pole double
 
throw contacts.
 

The :uxiliary oil pump, if furnished, shall be provided with a motor driversuiLable for across-the-line starting and conforming in all respects to the
requirements of Section 1D. 

2A.11.7 Balancing Leakoff. Balancing leakoff flow will be piped under
sepa'ate ,,'ifications to the deaerator or pump suction as recommended by
the ILIIf. arer. 
 An orifice shall be furnished for installation in the
balancing leakoff line to monitor the flow. 
The orifice shall be fabricated
of Type 416 or Type 410 stainless steel and properly sized and calibrated to

obtain accurate flow measurements.
 

2A.11.8 in. 
 All piping systems for the pumps shall be shop fabricated
and installed in a neat and workmanlike manner within the confines of the
pump base plate. 
 Fittings shall be used for all intersections and changes
of direction. 
 Piping runs shall be parallel to or perpendicular to the
 pump center lines. 
 Socket weld fittings shall be used wherever possible.

All piping shall be carbon steel, ASTM A106, Schedule 40 minimum.
 

Each pump shall be provided with all drain piping required to interconnect

bracket drains and other points of drainage and convey them to a common
outlet connection. 
Each bracket drain outlet shall be provided with a
 
site flow fitting.
 

Each pump shall be provided with all required cooling water supply and discharge piping, including piping for oil coolers and pump cooling water connections. 
 There shall be a single inlet connection and a single outlet cooling water connection for the pumping un 
.. Each individual supply line shall
be provided with a gate valve and each individual discharge line with a sight

flow indicator and a globe valve.
 

All 
piping and fittings required for the lubricating oil systems shall be
furnished and installed. Steel body valves shall be used. 
 All oil piping
shall be provided with sufficient numbers of 
flanged joints to facilitate
 
assembly.
 

If 
a separate motor driven auxiliary oil pump is required to assure adequate
>lubrication of all bearings during normal startup, during normal shutdowns,
or during emergency shutdowns after failure of the shaft driven oil pump,
then a motor driven auxiliary oil pump shall be provided with the lubr'.ation
 
*Revised in accordance with Addendum 1, Item 43 
 system.
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Pump air bleed connections shall be valve, and piped to the pump base
drain.
 

2A.11.9 Insulation and L 
 .
 Each pump shall be provided with lagging
to enclose the half o-f-the pump above the pump support. The entire pump
casing inside the box support and beneath the lagging shall be insulated.
 
The insulation shall consist of a minimum of 2 inches of asbestos free
Calcium silicate block insulation securely attached to 
the casing with
dead soft Type 302 stainless steel wire threaded both ways through suitable lugs welded to the pump casing.
 
All insulation and lagging shall be arranged and installed to allow easy
 removal and replacement during maintenance, inspection, and repair, with
a minimum disturbance to adjacent insulation and lagging. 
 The insulation
for the top half of the pump casing heads shall be attached to the lagging
to Tnrmit removal as an assembly.
 
The lagging material shall be 14 gage carbon steel. 
 Lagging joints shall
be butt type with backup strips and countersunk screws. 
 All corners of
the lagging shall be rounded. 
The overall appearance and design of the
lagging shall be subject to acceptance by the Engineer.
 
All insulation and lagging shall be shop installed.
 
2A.11.10 
 Forces and Moments. 
 Full information on the allowable forces
and moments which can be imposed on 
the equipment by plant piping shall
be submitted.
 

2A.12 ACCESSORIES. 
The accessory equipment specified in the following
articles shall be furnished.
 
2A.12.1 Recirculation Orifice. 
A stainless steel, multiple orifice type,
pressure breakdown orifice shall be furnished for recirculation for each
pump. 
 The orifice shall be capable of passing sufficient flow to prevent
overheating of 
the pump under shutoff conditions.
 
2A.12.2 
Warmup Orifice. 
A stainless steel, multiple orifice type, pressure breakdown orifice shall be furnished for warmup of each boiler feed
pump. 
 This orifice will be used to provide a flow of feedwater through
the pump for quick startup purposes.
 
2A.12.3 
 Shaft Couplings. 

Section 18 


The shaft coupling shall be in accordance with
of these specifications.
 

(PLN - 6104(AUXILIARY PUMPS )
- M-26A) 


2A-7
080173
 

http:2A.11.10


2A.12.4 Coupling Guards. 
 Coupling guards shall be in accordance with
Section 1B of these specifications.
 

2A.12.5 Temperature Detectors. 
 Each radial bearing oil return, both
faces of each thrust bearing, and the balancing leakoff line shall be
equipped with temperature detectors. 
 Bearings and bearing housings
shall be drilled and tapped as 
required. Temperature detectors shall
be in 
accordance with Section lB of these specifications.
 

Temperature detectors as 
specified above, shall be 
furnished, and located
to measure 
the water temperature rise across the pump.
 

2A.12.6 
Suction Strainers. A stainless steel mesh, cone 
type strainer
shall be furnished for installation between flanges in the suction piping
of each pump. 
The design of the strainer shall be such that it will not
impair the normal operation of the pump. 
 The strainer shall be suitable
for installation in the suction piping, the size of which will be deter
mined later.
 

2A.12.7 
 Auxiliary Electrical Equipment. 
 All au;.iliary electrical equipment 
requiring external electrical connections, including pressure switches,
temperature detectors, space heaters, limit switches, and auxiliary motor
leads, 
shall be wired to terminal blocks installed in a common NEMA 12
junction box mounted on the pump base. 
All raceway and conduit between
devices and the junction box shall be installed in a workmanlike manner
within the confines of the pump base. 
 Raceway interconnections shall be in
a.'cordance with Section lB of these specifications. Wiring between devices
and the junction box terminal blocks shall be in accordance with Section lB
of these specifications.
 

2A.12.8 
 base Plate. 
The pumps shall be provided with a heavy cast
fabricated steel box type, iron or
full length base plate beneath the pump and motor.
The base plates shall be in accordance with the requirements of Section lB.
Motor mounting provisions shall be subject to the acceptance of the motor
 
nanufacturer.
 

2A.12.9 Tools. 
 All special tools and handling devices required 
for maintenance and assembly of the pump, including coupling removal 
tools and dismantling cradle for the pump, shall be furnished. Tools shall be new and

unused.
 

2A.13 MOTORS. 
All motors furnished shall be in accordance with Section
1D of these specifications and the Motor Specification and Data Sheet at
 
the end of this section.
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2A.14 SPARE PARTS. In addition to the spare parts recommended in the
 
bidder's proposal, the following spare parts shall be delivered with the
 

boiler feed pumps and shall be included in the bid price for these pumps:
 

Wearing rings
 

Rotor
 

Shaft sleeves
 

Bearings
 

Shaft seals
 

Casing gasket
 

Shaft coupling
 

* 	 2A.15 SPEED INCREASERS. Speed increasers shall be as manufactured by DeLavel, 
General Electric, or Philadelphia Gear Works. 

2A.15.1 Type. The speed increasers shall be of the double helical gear
 
precision type designed for high speed operation, low noise level, and
 
minimum power transmission losses. The speed increasers shall conform
 
to the latest standards of the AGMA and shall have a minimum quality
 
level of 14. The speed increasers shall be of the highest attainable
 
reliability and shall not materially reduce the overall reliability of
 
the pumping unit.
 

2A.15.2 Construction. Gears shall be of the herringbone (opposed
 
helical) type of one piece forged or cast steel manufactured to close
 
tolerances by hobbing and either shaving or hardening and grinding.
 
Where possible, pinions shall be forged integral with the shaft.
 

For the face width, fhe lead of the pinion and gear shall be the same
 
within 0.0003 inch. The lead tolerance shall be tested at zero torque
 
by a rolling contact transfer test which shall demonstrate that 80 per
 
cent of each helix is in contact. The apex runout of the gear set shall
 
not exceed one mil. Durability and strength shall be rated in accordance
 
with AGMA 421.06.
 

The gears and pinions shall be dynamically balanced after all machining
 
operations are completed. During pumping unit tests, case vibration in
 
the vicinity of the bearings shall not exceed one mil peak-to-peak at gear
 
or pinion rotational frequency.
 

Bearings shall be high speed Babbitt metal split sleeve bearings. Provision
 
shall be made in the bearings for resisting any thrust loads imposed by
 
connected equipment. Bearings shall have locating pins to prevent rotation
 
and insure proper location in the housing.
 

*Added in accordance with Addendum 1, Item 44
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*The speed increaser housing shall be of cast iron or fabricated steel construc
tion and shall be horizontally split to provide access to all bearings, shafts,
 
and gearing.
 

The speed increaser shall be lubricated by a pressure spray system using oil
 
supplied from the pump lubricating system. Shaft seals shall be of the
 
labyrinth type, of nonsparking material, and shall be horizontally split to
 
facilitate maintenance.
 

2A.16 ALTERNATE PUMP DESIGN. 
Bidders may submit a proposal for boiler
 
feed pumps of the barrel type design in lieu of, or in addition to, a
 
proposal for the split case pumps specified in the preceding paragraphs.

The alternate barrel type pumps shall be in accordance with all applicable
 
requirements stated herein for the split case pumps.
 

In lieu of the spare parts listed for the split case pumps, for the barrel
 
type pumps, one spare inner case and rotating element shall be provided.

The ipare element shall be identical with the pumps proposed and shall be
 
compleLe with shaft, shaft bushings, impellers, wearing rings, inner casing,
 
shaft seals, and bearings.
 

*Added in accordance with Addendum 1, Item 44.
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I ITEN
 

MOTOR BOILER FEED PUMP SPEC M-6 
PROJLCT 6104 

MOTOR SPECIFICATIONS 

TYPE INDUCTION 
QUANTITY 
sp AS 

FOUR 
REQUIRED VOLTS 4000 , PHASE 3 HERTZ 50-, PF --

SERVICE: INDOOR X .,OUTDOOR --

SERVICE FACTOR 1.0 

NEMA DESIGN CLASS 
INSULATION 3YSTEM: CLASS B STANDARD -- SEALED X ENCAPSULATED - ,',QTEMP 40 C 

MOUNTING: VERTICAL -- ,HORIZONTAL X 
SHAFT: SOLID X HOLLOW --

ENCLOSURE: TYPE DRIPPROOF 
SPACE HEATERS: 

VOLTS 240 
PHASE SINGLE-50 HERTZ 
WIRED TO SEPARATE TERMINAL BOX: YES X ,NO 

IL-" AIR FILTER NONE 

OTHEk REQUIREMENTS: AS SPECIFIED 

CURRENT TRANSFORMERS YES - RATIO LATER 

SOLE PLATES: YES -- NO X 
BEARINGS: TYPE SPLIT SLEEVE 
 MIN AFBMA L-10 RATED LIFE -- HRS 

LUBRICATION: TYPE OIL RING SYSTEM SELF-LUBRICATED 
OTHER REQUIREMENTS: AS SPECIFIED 

TEMPERATURE DETECTORS:
 

WIRED TO TERMINAL BLOCK IN SEPARATE DETECTOR TERMINAL BOX: YES X ,NO 
WINDING:
 

NO. PER PHASE 2
 
TYPE THERMOCOUPLE AS SPECIFIED
 

BEARINGS: 
 / 

TYPE THERMOCOUPLE AS SPECIFIED
 
DISCHARGE AIR:
 

TYPE NONE
 

STARTING CONDITIONS:
 

BUS VOLTAGES, KV: 
PRIOR TO START. ,MINIMUM ALLOWABLE DURING START 
 ;
 
IMPEDANCES. % ON 
 MVA BASE: SOURCE- -+j -BUS- . +j -- MOTO'R
 

OTHER REQUIREMENTS: ALL OTHER REOUI EMENTS NOT SPECIFIED ABOVE TO BE INACCORDANCE WITH SECTION 1D 

_.-

MOTOR 
SPECIFICATION AND DATA SHEET
 

BLAK PFRU.SAHAAN UMUM LITRIX :'ArlA 
I;JTER NAT!A T , L AGE;CY , h:I:.1,;eY , r.:LI, /. ,,,.' ,1, ]WER, 

_A7')COSW T: COVEFT.EJT OF Pt F'3L IC.or I(;{NF.SIA 
' LNGILEfS SEMANANG STEAM POWER PLANT 

,NE S00 UN4ITS 1& 2(2X.0} M1 2A-10 
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PERUSAHAAN UMUM LISTRIK NEGARA 

SEMARANG STEAM POWER PLANT 

SPECIFICATIONS AND DOCUMENTS
 
FOR
 

AUXILIARY PUMPS 

SPECIFICATION 6104 - M-26A 

ADDENDUM 1
 
November 14, 1973
 

Each bidder shall note these revisions to the specifications and documents
 
and incorporate these revisions in his proposal. Each bidder shall attach
 
a signed acknowledged copy of this entire addendum in the front of the
 
sp.,ifications and documents submitted with his proposal.
 

This addendum consists of 11 pages, revised Pages C-I, C-2, C-3, C-4, 
and CA-3 and new Pages C-5, C-6, C-7, C-8, and D-4a. 

1. 	 Page A-2. In the third line of the first paragraph, change the 
last word from "disqualification" to "rejection". 

2. 	 Pag A-2. Add the words "and documents" following the word
 
"specifications" in the 
first line of the second paragraph.
 

3. 	 Page A-2. Delete the third paragraph and insert in its place
 
the following revised paragraph:
 

"Copies of the specifications and documents obtained in the
 
United States require a deposit of $5.00; those obtained
 
in Indonesia require a deposit of Rp 2,000. Deposits will
 
not be refunded."
 

4. 	 a A-2. Add the words "and documents" following the word
 
"specifications" in the fourth paragraph.
 

Add the words "and documents" following the word "specifications"
 
in the second sentence of the sixth paragraph.
 

5. 	 Page A-2. In the second line of the seventh paragraph, delete
 
the word "within" and substitute the phrase "for a period of".
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6. Page A-2. 
 Revise the first sentence of the last paragraph to read:
 

"The Perusahaan Umum Listrik Negara 
reserves 
the right
to accept the proposal which, in its judgment, is 
the
lowest responsive proposal submitted by a qualified

bidder."
 

7. Page B-3, Article B.4.1. 
 Revise the second paragraph to read as
 
follows:
 

"The bidder shall not 
alter any part of these specifications

and documents in any way."
 

8. Page B-4, Article B.4.3. 
 Change the spelling of the name of the
Owner'sDirector of Construction to read:
 

"Ir. Bagoes Moedijantoro" 

9. Page B-5, Article B.4.4. 
 Delete the second paragraph and insert
 
the following:
 

"Unless otherwise specified, proposals shall be for the
complete scope of the work specified in these specifications and documents. 
 Proposals for individual components of the work will be considered only to the extent
such partial scope of supply is 
specifically stipulated
in the INVITATION TO BIDDERS and the PROPOSAL sections
included as 
a part of these specifications and documents."
 

10. Page B-5, Article B.4.5. 
 In the last line of this article, change
the phrase "within 150 days" 
to read "for a period of 100 days".
 
11. Page B-5, Article B.b. 
 In the third paragraph, sixth line, change


"150 days" to read- _00 days". 

12. Page B-7, Article B.13. 
 Revise 
the first sentence in the first
 
paragraph to read:
 

"The Owner reserves the right 
to accept the proposal
which, in its judgment, is the lowest responsive

proposal submitted by a qualified bidder."
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13. 
Page B-8, Article B.15. 
Delete this article in its entirety and insert
 
the following:
 

"B.15 EVALUATION. 
Proposals will be evaluated on the
basis of the fas lump sum price bid for each of the
four categories of equipment and materials independently
 
as specified.
 

The delivery date stipulated in Article 1A.6 must be met
by the 
successful bidder and must be acknowledged in the
 
proposal submitted."
 

14. 
 Section C, PROPOSAL. 
Delete this section in its entirety and replace with revised Section C attached to this addendum.
 

15. 
 Page D-4a. Insert new Page D-4a after Page D-4. 
 Page D-4a is
 
attached to this addendum.
 

16. Page CA-3. 
 Delete entire page and replace with revised Page CA-3

attached to 
this addendum.
 

Page GC-3, Article GC.2.
17. Delete Subarticle 15 at 
top of page in its

entirety.
 

18. 
 Page GC-4, Article GC.7. 
 Delete entire article and replace with the

following revised article:
 

"GC.7 
ASSIGNMENT AND SUBCONTRACTING. 
The Contractor shall not
assign or subcontr-act the work, or any part thereof, without
the previous written consent of the Owner, Engineer, and AID,
nor shall he assign, by power of attorney or otherwise, any
of the money payable under this Contract unless written
consent of the Owner has been obtained. 
No right under this
Contract, nor claim for any money due 
or to become due hereunder shall be asserted against the Owner, or persons acting
for the Owner, by 
reason of any so-called assignment of this
Contract or any part thereof, unless such assigument has been
authorized by the written consent 
of the Owner and AID. 
In
case the Contractor is permitted to assign moneys due or 
to
become due under this Contract, the instrument of assignment
shall contain a clause subordinating the claim of the assignee
to all prior liens for services rendered or materials supplied

for the performance of the work.
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Should any subcontractor fail 
to perform in a satisfactory
manner the work undertaken by him, his subcontract shall be
Immediately terminated theby Contractor upon notice from the
Owner. The Contractor shall be as fully responsible and 
accountable to the Owner for the acts and omissions of his
subcontractors, and of persons either directly or indirectly

employed by them, as he is for the acts and omissions of
 
persons directly employed by him. 
Nothing contained in this
 
Contract shall create any contractual relation between any

subcontractor and the Owner."
 

19. 	 Page GC-5, Article GC.8. 
Delete this article in its entirety and
 
substitute the following:
 

"GC.8 
ORAL AND WRITTEN STATEMENTS. It is understood and
 
agreed that the written terms and provisions of this Con
tract shall supersede all oral and written statements
 
made by either party to this Contract prior to entering

into contract. Written statements lrAde by either party

prior to entering into contract and oral statements shall
 
not be effective or be construed as being a part of this
 
Contract." 

20. 	 Page GC-6, Article GC.II. Delete the first paragraph at the top
 
of this page.
 

21. 	 Page GC-6, Article GC.12. 
 In the third paragraph, second line, delete
 
4
the word "perfor" and substitute the wor- "perform". 

22. 	 Page GC-6, Article GC.13. 
 Revise the sixth and seventh lines of this
 
article to read:
 

"Contractor or any of his property; or if at any time the
 
work 	under this Contract"
 

23. 	 PaTe GC-7, Article GC.16. 
 Delete :his article in its entirety and
 
substitute the following revised article:
 

"GC.16 FORCE MAJEURE. The term force majeure, as 
used in
 
these contract documents shall mean 
any cause beyond the
 
control of the Contractor, and which the Contractor could
 
not foresee and/or reasonably provide against and which
 
prevents the Contractor from wholly or partly performing
 
any duties under the contract.
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Force majeure shall include, but is 
not limited to, any

of the following:
 

a. 
 War, revolution, insurrection or hostilitieR
 
(whether declared or not)
 

b. 
 Riot, civil commotion or civil uprising (other

than among the Contractor's employees)
 

c. 	 Earthquake, flood, tempest, hurricane, lightning
 
or other natural. disaster
 

d. 
 Any fire of major proportions, or explosion
 

e. 	 Epidemic
 

f. 	 Strike, lockout or other industrial
 
disturbance
 

If there occurs an event constituting force majeure, the
Contractor shall give 
vzitten notice of the 
occurrence
 
to the Owner within 15 days of the occurrence or as
thereafter as is practicable, including a statement 

soon
 

describing the effect of such occurrence upon the per
formance of this agreement.
 

In the event of a force majeure, the Contractor unless
otherwise directed by the Owner in writing shall continue
 to undertake and perform the duties included in thiq
Contract 
as far as is reasonably practicable. If pre-vented from so performing by such cause, the performance
may be suspended during the 
continuance of such in
ability but for 
no longer period and such inability

shall be removed if practicable with all reasonable
 
dispatch..
 

In the event of a force majeure resulting in a suspension
of work this Contract shall be extended by a period equal
to that for which the Contractor was prevented from per
forming.
 

If such event lasts for more than 45 days after notice
has been given to the Owner in writing, either party to
this Contract may terminate this Contract and the Contractor shall thereupon be entitled to 
any sums which
would be payable pursuant to the termination provision

of this Contract."
 

(PLN- 6104 
 )
(AUXILIARY PUMPS 
- M-26A)

(ADDENDUM 1 
 )5 
111473
 



24. 	 Page GC-8, Article GC.17. 
In the sixth line of this article, delete

the phrase "interest on investment".
 

25. 	 Page GC-9, Article GC.19.1. In the 
third line of the second paragraph,
delete the word "either". 

In the fourth line of the second paragraph, delete the words
Ian action in court".
 

In the second and third paragraphs, wherever the phrase "Owner
 or Engineer" appears, change the phrase to "Owner and Engineer".

(5 places)
 

26. 	 Pa GC-12, ArtJcle GC.23. Delete the last sentence of the first
 
paragraph.
 

27. 	 Pag 
GC-3, Article GC.25. 
Add the following sentence to the first
 
p.aragraph:
 

"Labor costs involved in carrying out 
such work shall be

borne by the Contractor."
 

28. 	 Page GC-22, Article GC.32.3. In the 
first paragraph, delete the
phrase "except as provided for under the AID Capital Projects

Guidelines M.O. 1442.2 and M.O. 1442.3".
 

Delete the third paragraph in this article.
 

29. 	 Page GC-24, Article GC.33. 
Revise the first sentence in this article
 
to read:
 

"Unless otherwise specified the Contractor shall begin

the work under this Contract within 10 days after

receipt of a notice to proceed from the Owner to be
followed by the establishment of an irrevocable Letter
of Credit in 
a mutually acceptable USA bank for the

USA Dollar value of this Contract."
 

Page 	GC-24, Article GC.34.
30. 	 Delete the first two paragraphs in this
 
article.
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31. 	 Pae GC-30 Article (W.44. In the next to last paragraph (in thin 
page, insert the words lrontractor and the" between the words 
"The expatriate" in the first line. 

In the ninth line of the next 
to last paragraph on this page,

insert the words "Contractor and its" between the words
 
"The 	expatriate".
 

32. 	 Page GC-31, Article GC.49.1. Revise "South Yemen" to read "Yemen
 
(Adan)".
 

33. 	 Page IA-l, Article 1A.2. 
Under Item 2, change the first line to read:
 

"The water pumps furnished under Item 2 of these speci
fications for each of the new gener-"
 

Under Item 2, change the first line of the second paragraph to
 
read:
 

"The water pumps furnished under Item 2 of these speci
fications which are common to both"
 

Under Item 2, second paragraph delete "One fire pump" from
 
the listing.
 

34. 	 Page IA-2, Article 1A.2. In the listing of pumps at 
the top of
the page, delete "Two lube oil transfer pumps", "Two light oil
supply pumps", and "Two fuel supply booster pumps" and add the 
following where these were deleted:
 

"Item 3 

The oil pumps furnished under Item 3 of these specifi
cations which are common to both Units 1 shalland 2 

include thp following:
 

Two lube oil transfer pumps
 

Two light oil supply pumps
 

Two fuel supply booster pumps
 

Item 	4
 

One fire purp" 
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35. 
 Page IA-4, Article 1A.6. 
 Change the second line of the first paragraph
 
to read:
 

"of the equipment and materials 
to assure delivery at the
end of ships tackle at the Port of Semarang," 
36. Page lB-5, Article 1B.15. Revise the last line of this article to read
 

as follows:
 

"paragraphs and at 
a range of ambient temperatures up to 50 C."
 
37. Page 1-8, Article 1B.25. 
 Delete the second paragraph on this page and
 

insert the following revised paragraph:
 

"Unless otherwise specified, all pressure and temperature

instruments shall have metric scales. 
 Scales shall be in
kilograms per square centimeter for pressure instruments

and in degrees centigrade for temperature instruments." 

38. Page lDl-5, Article D1.5.8. Change the last sentence of the first 
paragraph to read: 

"The ground lug size shall be in accordance with the 
following tabulation:
 

Full Load Minimum Ground Lug

Motor Amperes 
 Range - AWG 

0 thru 21 12 thru 10 

22 thru 40 
 10 thru 8
 

41 thru 65 8 thru 6 

66 thru 156 
 6 thru 4
 

157 thru 240 
 4 thru 2
 

241 thru 400 2 thru 1/0" 
39. Page 2A-, Article 2A.3. 
 Change the second and third sentences of


the first paragraph to read: 

"The pumps shall be furnished complete with electric
drive motors and separately mounted geared speed

increaser if required. Pumps, speed increasers, anddrive motors shall be mounted on full length base
plates and shall be connected by flexible shaft
 
couplings."
 

(PLN- 6104 ) 
(AUXILIARY PUMPS - M-76A)
(ADDENDUM 1 )8
 
111473
 



40. Page 2A-1,,Article 2A.5. 
Change the second item listed from "Suction
conditio -" 
to read "Suction conditions at 
design suction flow".
 

41. Pagje 2 - 2 , Article 2A.5. At the tr¢p of the page, change the totalhead from "4950" 
to read "4250" anC change the maximum rotative

speed from "3000" to read "4500". 

42. 
 Page 2A-5, Article 2A.11.6. Change the fourth line of the second
 
paragraph to read:
 

"to furnish oil to all radial bearings i.n the drive 
motor and to 
furnish oil to the speed increaser.
 
The system shall"
 

Change the fourth sentence of the second paragraph to read:
 

"Piping for motor bearing oil supply and discharge, 
and for the speed increaser supply and discharge

shall be provided."
 

Page 2A-6, Article 2A.11.6.
43. Delete the first paragraph at the top
of 
the page and substitute the following:
 

"If a separate motor driven auxiliary oil pump is

required to 
assure adequate lubrication of all
 
bearings during normal startup, during normal
 
shutdowns, or 
during emergency shutdowns after
 
failure of the shaft driven oil punp, then amotor driven auxiliary oil pump shall. be provided
with the lubrication system."
 

44. Page 2A-9. Add the following articles 
to Page 2A-9.
 

"2A.15 
 SPEED INCREASERS. 
 Speed increasers shall be 
as

manufacturqd by DeLavel, General Electric, or Philadelphia
 
Gear Works.
 

2A.15.1 Type. 
 The speed increasers shall be of the
 
double helical gear precision type designed 
for high
speed operation, low noise level, and minimum power
transmission losses. 
 The speed increasers shall 
con
form to the latest standards of the AGMA and shall
 
have a minimum quality level of 14. 
 The speed in
creasers 
shall be of the highest attainable reliability

and shall not 
materially reduce the overall reliability
 
of the pumping unit.
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2A.15.2 Construction. Gears shall be of the herring
bon, (opposed helical) type of one piece forged or cast
 
st L manufactured to close tolerances by hobbing and
 
eiher shaving or hardening and grinding. Where possible,

pinions shall be forged Integral with the shaft.
 

For the face width, the lead of the pinion and gear shall
 
be the same within 0.0003 inch. The lead tolezance shall
 
be tested at zero torque by a rolling contact transfer
 
test which shall demonstrate that 80 per cent of each
 
helix is in contact. The apex runout of the gear set
 
shall not exceed one mil. Durability and strength
 
shall be rated in accordance with AGMA 421.06.
 

The gears and pinions shall be dynamically balanced 
after all machining operations are completed. During
 
pumping unit tests, case vibration in the vicinity of
 
the bearings shall not exceed one mil peak-to-peak at
 
gear or pinion rotational frequency.
 

Bearings shall be high speed Babbitt metal split sleeve
 
bearings. Provision shall be made in the bearings for
 
resisting any thrust loads imposed by connected equip
ment. Bearings shall have locating pins to prevent
 
rotation and insure proper location in the housing.
 

The speed increaser housing shall be of cast iron or
 
fabricated steel construction and shall be horizontally
 
split to provide access to all bearings, shafts, and
 
gearing.
 

The speed increaser shall be lubricated by a pressure
 
spray system using oil supplied from the pump lubri
cating system. Shaft seals shall be of the labyrinth
 
type, of nqnsparking material, and shall be horizontally
 
split to facilitate maintenance.
 

2A.16 ALTERNATE PUMP DESIGN. Bidders may submit a pro
posal for boiler feed pumps of the barrel type design
in lieu of, or in addition to, a proposal for the split
 
case pumps specified in the preceding paragraphs. The
 
alternate barrel type pumps shall be in accordance with
 
all applicable requirements stated herein for the split
 
case pumps.
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In lieu of the spare parts listed for the split cae
 
pumps, for the barrel type pumps, one spare inner case
 
and rotating element shall be provided. The spare

elemc it shall be identical with the pumps proposed and
 
shall be complete with shaft, shaft bushings, impellers,

wearing rings, inner casing, shaft seals, and bearings." 

45. Page 2B-16. Change the pump type designation from 'HSCP" to read 
"IISGP or FMESP". 

46. Page 2B-20. Change 
"FMSP or IISCP". 

the pump type designation from "FMESP" to read 

BLACK & VEATCH INTERNATIONAL 
Consulting Engineers 

ACKNOWLEDGMENT
 

The undersigned bidder hereby certifies that the revisions set 
forth n

this addendum have been incorporated in his bid and are a part of the
 
specifications and documents.
 

BINGHAM - WILLAMETTE COMPANY 

Signed a Divi-iion of Guy F. AtkinsonCompany 

*I. 
Win. E. Tharp, General ManAger 

Date January 24. !974 
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PROPOSAL
 

To: 
 Ir. Bagoes Moedijantoro, Director of Construction
 
PERUSAHAAN UMUN LISTRIK NEGARA
 
Jalan Sunan Ngampel 1
 
KebaJoran Baru, Jakarta, Indonesia
 

PROPOSAL FOR AUXILIARY PUMPS
 

Gentlemen:
 

The undersigned bidder having read and examined the specifications and
associated contract documents for the above designated equipment and materials which will be incorporated in the new Semarang Steam Power Plant does
hereby propose to furnish the equipment and materials and provide the
services set forth in this Proposal.
 

All prices stated herein are firm and shall not be subject to escalation
provided this Proposal Is accepted within 100 days after the date of
opening of I:he proposalfi.
 

The prices stated in USA Dollars include all USA taxes which might lawfully be assessed againi~t the undersigned. All Indonesian taxes which
might lawfully 
c assessed against the undersigned shall be for the account of 
the Owner in accordance with the provisions of Article GC.22.2
of the GENERAL CONDITIONS. 

LUMP SUM PRICES 

The undersigned bidder hereby proposes 
to furnish the boiler feed pumps;
and/or the water pumps; and/or the oil pumps; and/or the fire pump in accordance with the specifications and associated contract documents as
defined in Article GC.l 
of the GENERAL CONDITIONS for the following firm
lump sum prices.
 

C.1 BOILER FEED PUMPS
 

C.1.1 Equipment
 

Lump sum price for furnishing the boiler feed pumpsfas USA port of shipment complete as specified:
 

(Price in Words) Dollars($ USA) 
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C.1.2 Freight
 

Estimated lump sum price of ocean freight including port charges

for handling, loading, and unloading onto barge; insurance; and
 
port surcharge for shipping the boiler feed pumps from USA port
 
to Port of Semarang, Indonesia:
 

Dollars($ USA)
 
(Price in Woris)
 

C.1.3 Manufacturer's Field Services
 

If required by the Owner, manufacturer's technical field
 
services for the boiler feed pumps specified in Section 1A
 
will be furnished at the following rates.
 

C.l.3.1 Representative's Daily Service Rate
 

Service rate for each technical field representative exclusive
 
of living costs, expenses and transportation, and on the basis
 
of six 8-hour days per week on the site:
 

Dollars($ USA)
 

(Price in Words)
 

C.1.3.2 Overtime Rate
 

Service representative's time in excess of 48 hours per week will
 
be provided at the following hourly rate:
 

Dollars($ USA) 
(Price in Words) 

C.1.3.3 Expenses 

Living costs and other expenses incurred in Indonesia will. be
 
invoiced at cost but will not exceed the following per diem:
 

Rupiahs(Rp IND)
 
(Price in Words)
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C.1.3.4 Transortation
 

Estimated cost per round trip from the bidder's office to

Scoarang, Central Java, Indonesia and return, including

liviag costs and other expenses incidental to travel, but
 
excludIng per diem salary cost:
 

Dollars($ USA)
 
(Price in Words) 

and
 

Rupiahs(Rp IND)
 

(Price in Words)
 

C.2 lATER PUMPS 

C.2.1 Equipment-


Lump sum price for furnishing the water pumps fas
 
USA port of shipment complete as spec, ied:
 

Dollars($ USA)

(Price in Words) 

C.2.2 Freight 

Estimated lump sum price of ocean freight including port charges
for haa6ling, loading, and unloading onto barge; insurance; and
port surrcharge for shipping the water pumps from USA port to
Port of Semarang, Indonesia:
 

Dollars($ USA)
 
(Price in Words)
 

C.2.3 Manufacturer's Field Services
 

If required by the Owner, manufacturer's technical field
services for the water pumps specified in Section IA will

be furnished at the following rates.
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C. 1.3.4 Traneportation 

EstizAted cost per round trip from the bidder's office to
Semarang, Central Java. Indonesia and return, including
livinig costs and otber expenses incidental to tra-;l, butexcluding per diem salary cost:
 

Dollars ($ 
 USA)
(Price in Words) 

and
 

(Price in words) Rupiahs(Rp 
 IND)
 

C.2 IATER PUMPS 

C.2.1 Equipment 

Lump sum price for furnishing the water pumps fas
 
USA port of shipment complete as specified:
 

Dollars ($ 
 USA)
(Price in Words)D asS
 
C.2.2 Freight 

Estimated lump sum price of ocean freight including port charges
for handling, loading
, 
and unloading onto barge; insurance; and
port surcharge for shipping the water pumps from USA port to
Port of Semarang, Indonesia:
 

/ Dollars ($ USA)
(Price in Words)
 

C.2.3 Manufacturer's Field Services
 

If required by the Owner, manufacturer's technical field
services for the water pumps specified in Section IA will
be furnished at the following rates.
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C.2.3.1 Representative's Daily Service Rate
 

Service rate for each technical field representative exclusive
of living costs, expenses and transportation, and on the basis
of six 8-hour days per week on the site:
 

Dollars($ 
 USA)
 
(Price in Words)
 

C.2.3.2 	Overtime Rate
 

Service representative's time in excess of 48 hours per week
 
will be provided at the following hourly rate:
 

Dollars($ 
 USA)
 

(Price in Words)
 

C.2.3.3 Expenses
 

Living costs and other expenses incurred in Indonesia will be
 
invoiced at cost but will not exceed the following per diem:
 

(Price in Words) 	 Rupiahs(Rp IND)
 

C.2.3.4 Transportation
 

Estimated cost per round trip from the bidder's office to
Semarang, Central Java, Indonesia and return, including
living costs and other expenses incidental to travel, but

excluding per diem salary cost:
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Dollars($ 
 USA)
(Price in Words) 

and
 

Rupiahs (Rp IND)
(Price in Words)
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C.3 	OIL PUMPS
 

C.3.1 Equipment
 

Lump 	sum price for furnishing the oil pumps fas 
USA port

of shipment complete as specified:
 

Dollars($ 
 USA)
(Price in Words)
 

C.3.2 	 Freight
 

Estimated lump 
sum price of ocean freight including port charges
for handling, loading, and unloading onto barge; insurance; and
port surcharge for shipping the oil pumps from USA port to Port
nf Semarang, Indonesia:
 

Doilars($ 
 USA)
(Price in Words)
 

C.3.3 Manufacturer's Field Services
 

If required by the Owner, manufacturer's technical field
services for the oil pumps specified in Section 1A will
be furnished at the following rates.
 

C.3.3.1 Representative's Daily Service Rate
 

Service rate for each technical field representative exclusive
of living costs, expenses and transportation, and on the basis
of six 8-hour days per week on the site:
 

Dollars($ 
 USA)

(Price in Words)
 

C.3.3.2 	Overtime Rate
 

Service representative's time in excess of 48 hours per week
 
will be provided at the following hourly rate:
 

Dollars($

(Price in Words)	 

USA)
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C.3.3.3 Expenses 

Living costs and other expenses incurred in Indonesia will be
 
invoiced at cost but will not exceed the following per diem:
 

Rupiahs(Rp IND)
(Priri in Words) 

C.3.3.4 Transportation
 

Estimated cost per round trip from the bidder's office to

Semarang, Central Java, Indonesia and return, including

living costs and other expenses incidental to travel, but
 
excluding per diem salary cost:
 

Dollars($ USA)

(Price in Words)
 

and
 

Rupiahs(Rp IND)
 
(Price in Words) 

C.4 	FIRE PUMP
 

C.4.1 Equipment
 

Lump sum price for furnishing the fire pump fas
 
USA port of shipment complete as specified:
 

Dollars($ USA)
 

(Price in Words)
 

C.4.2 	Freight
 

Estimated lump 
sum price of ocean freight including port charges
 
for handling, loading, and unloading onto barge; insurance; and
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port surcharge for shipping the fire pump from USA port to
Port of Semarang, Indonesia:
 

Do11lirs($ 
 USA)
 
(Price in Words)
 

C.4.3 Manufacturer's Field Services
 

If required by the Owner, manufacturer's technical field
services for the fire pump specified in Section 1A will
be furnished at the following rates.
 

C.4.3.1 Representative's Daily Service Rate
 

Service rate for each technical field representative exclusive
of living costs, expenses and transportation, and on the basis
f.six 8-hour days per week on the site:
 

Dollars(S

(Price in Words) 

USA)
 

C.4.3.2 Overtime Rate
 

Service representative's time in excess of 48 hours per week
will be provided at the following hourly rate:
 

Dollars($

(Price in Words) 

USA)
 

C.4.3.3 Expenses
 

Living costs and other expenses incurred in Indonesia will be
 
invoiced at cost but will not exceed the following per diem:
 

Rupiahs(Rp

(Price in Words) 

IND)
 

C.4.3.4 Transportation
 

Estimated cost per round trip from the bidder's office to
 
Semarang, Central Java, Indonesia and return, including
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* (UBide ' Name)
Speed increaser 

Name of manufacturer 

Model or type number 

Service factor 

Gear ratio 

Maximum horsepower rating
 

Shaft arrangement
 

Gears
 

Material
 

Hardness
 

Contact stress
 

Reliability 
factor
 

Load distribution facto
 

Life factor
 

Description of internal
 
lubrication 


system
 

Hp.q

E-4 

(PLN- 6104 
 )
(AUXILIARY PUMPS - M-26A)(ADDENDUM 1 ) 

D-4a
 
111473
 



ARTICLE V. 
That time of delivery is of the 
essence of this Contract
Agreement, and that the Contractor shall proceed with the &speriledwork
and shall conform to the schedule specified in Section 1A
specifications under the heading "SCHEDULE". 
,1, aLtached
 

ARTICLE VI. 
 That in the event the Contractor shall fail 
to deliver the
specified equipment and materials within the time period stipulated in the
foregoing Article V, the Contractor shall be liable to
following amounts for each calendar day of default, us 
the Owner for the
 

and not as liquidated damages
a penalty, in accordance with the provisions of Article GC.34
of the GENERAL CONDITIONS.
 

Equipment 

Liquidated Damaes
 

Item 1
 

Boiler feed pumps (Unit 1 or 2) 
 $150
 
Item 2
 

Auxiliary water pumps common
to Units 1 and 2 

$ 20
 

Remainder of auxiliary water
 
pumps (Unit 1 or 2) 


$ 15
 
'Item 3
 

Auxiliary oil pumps 

$ 25
 

Item 4
 

Fire pump 

$ 5
 

The liquidated damages shall apply to each individual item listed; provided
further that the total amount of liquidated damages shall not exceed ten
per cent of the contract price for that item of equipment or material.
IN WITNESS WHEREOF, the parties hereto have executed this Contract Agreement
as 
of the day and year first above written.
 

PERUSAHAAN UMUM LISTRIK NEGARA
 
Attest_ 


(Seal)
 

CONTRACTOR
 

Attest _(Seal)
 

By 

(PLN- 6104 )
(AUXILIARY PUMPS - M-26A)
(ADDENDUM 1 


CA-3
111473
 



PERUSAHAAN t 
 LISTRIK NEGARA
 

SLEARANC STEAM POWER PLANT 

SPECIFICATIONS AND DOCUMENTS 
FOR 

AUXILIARY PUMPS 

SPECIFICATION M-26A
 

ADDEND)ITM 2 
December 
18, 1973 

Each bidder shall note 
these revisions 	to
porate those revisions 	 the contract documents and incorin his proposal.acknowledged 	 Each biddercopy of this entire 	 shall attach a signedaddendum 1A the 
submiLePi with his proposal.	 

front of the specifications 

This addendum consists of this page.
 
1. 	 Page A-1. 
 Change the closing date for receipt of 
proposalsin the sixth line 	 indicatedof the first paragraph to "January 5, 1974". 

BLACK & VEATCH INTERNATIONAL 

ConsultLng Engineers 

ACKNOWLEDGMENT 
The undersigned bidder hereby certifies thatthis addendum have the revisions set forth inbeen incorporatedcontract documents. 	 in his bid and are a part of theBINGHAM - WILLAMETTE COMPANY 

Signed a Division of Guy F. Atkinson Company 

-,i- . E. T-harp, General Manager 
Date January 24, 1974 

(PLN - 61.04 )
(AUXILIAIRY PUMPS 
- M-26A)
(ADDENDUM 2 ) 
121873
 



PERUSAIIAAN UNUM LISTRIK NEGARA 

SEMARANC STEAM POWER PIANT 

SI'EC[FTCA'I'JONS AND DOCUMENTS 
FOR
 

AUXILIAIRY PUMPS 

SPECIFICATION M-26A
 

ADDENDUM 3
 
December 31, 
1973
 

Each bidder shall note 
these revisions to 
the contract documents and incorporate these revisions in his proposal. 
 Each bidderacknowledged copy of 
shall attach a signud
this entire addendum in the front of tile specifications
submitted with his proposal. 

This Arldendum consists of this page. 

1. Page A-I. Change the closing date for receipt of proposals indicated 
in the sixth line of the first paragraph to "February 1, 1974". 

BLACK & VEATCH INTERNATIONAL
 
Consulting Engineers
 

ACKNOWLEDCGENT 
The undersigned bidder hereby certifies that 
the revisions set forth in
this addendum have been incorporated in his bid and aare part of thiecontract documents. 

BINGHAM - WILLAMETTE COMPANYSigned a Division of Guy F. Atkinson Company 

m.. arp, General M nagerDate January 24, 1974
 

(PLN- 6104 ) 
(AUXILIARY PUMPS - M-26A) 
(ADDENDUM 3 
 ) 
123173 


