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PERUSAHAAN UMUM LISTRIK NEGARA
 

JAKARTA, INDONESIA 

WEST JAVA
 
ELECTRIC TRANSMISSION PROJECT
 

MONTHLY REPORT
 
OCTOBER 1981
 

WEST JAVA I AND II PROJECTS 

CONTRACTS
 
Pj. 013/PST/74 and Pj. 023/PST/75
 

USAID LOANS 497-H-028 &497-W-032
 

VIA1N.. 

CtHAS. T. AAI N IN'ITE RNATIONA L. IN C. 

BOSTON MASSACHUSETTS U.3.A. 

BANDUNG, INDONESIA 



PERUSAHAAN 'UMUM ISTRIK NEGARA CONSULTANT 
MAIN CHAS. T.NMAIN INTERNATIONAL. INC. 
nylneers 	 BANDUNG T R O M O L P OS 6 9. T E L. 5 6 a 6 9 J L. P R O G O 3 2 

JAKARTA - P.O. BoX 100. KBT KEBAYORAN TIMUR. TEL. 776925 JL. WIJAYA I/61 

SEMARANG - P.O. BOX 26. T E L. 3 1 1 7 0 2 J L. S L A M 	 E T 1 

12 November 1981
 

Letter No. B - 5068
 

Ir. R. Semiawan
 

Perusahaan Umum Listrik Negara
 

Prokek Induk Jaringan Jawa Barat & Jakarta Raya 

J1. Cililitan Besar 1
 

Jakarta.
 

Subject : 	West Java I and II Projects
 

Monthly Report
 

Dear Ir. Semiawan
 

in accordance with 	Article 7.2 of the West Java I Contract
 

No. Pj.013/PST/74 and Appendix V of the West Java II Contract 

No. Pj.023/PST/75, enclosed are six (6) copies of our Report
 

for the month of October 1981.
 

RW1M/ns. ­

cc. 	: DIRBANG 


USAID 


MAIN 

MAIN 


- PLN Pusat 


- JKT 


- BSN 

- CHA 

Very truly yours,
 

CHAS. T. MAIN INTERNATIONAL INC.
 

R.W. Malchow
 

Project Manager
 

(Encl.l)
 

(Encl.4)v
 

(Encl.l)
 

(Encl.l)
 

IHOME OFFICE SOUTHEAST TOWER. PRODENTIAL CENTER. MOSTON. MASSACHUSETTS. 0 219 9. U. S. A. 



WEST JAVA I AND II PROJECTS
 

MONTHLY REPORT
 

OCTOBER 1981
 

A. PERSONNEL
 

1. Engineer
 

a. Mr. J. Klessig, General Electric Field Engineer, departed
 
Indonesia on 
17 October. The work at Ujungberung and
 
Bandung Utara Substation will be continued by Mr. A. Tan.
 

b. Mr. N. Hansen, Irby Construction Company (RTE/ASEA) Field
 
Engineer, arrived in Indonesia on October 4 to test 150/20 KV,
 
30 MVA transformers at Bandung Utara and Ujungberung
 
Substations. He left Indonesia on October 20 and will
 
return after January 1, 1982 when the 150/70 KV, 60 MVA
 
transformer is on its pad at Ujungberung Substation.
 

c. End of the month strength was as follows
 

NAME 
 TITLE 
 ARRIVAL DATE
 

West Java I and II
 

R.W. Malchow Project Manager 
 24 Oct. 1978
 
C.J. Whitby Manager of Administration 10 Sep. 1974
 
J.C. Harkey Substation Eng./Constr. Mgr. 15 Oct. 1977
 
H. Gunawan Administrative Assistint 
 13 Aug. 1979
 
T.L. Jones Substation Engineer 
 3 Jul. 1981
 
A. Tan General 
Electric Field Engineer 7 Jul. 1981
 



2. PLN
 

a. 	End of the month strength was as follows
 

JOB TITLE 
 NUMBER
 

Logistics Coordinator 
 I
 
Secretaries 
 2
 
Draftsmen 
 4
 

Accounting Clerks i 
Reproduction Personnel 
 2
 
Drivers 
 9
 

b. In addition to the above staff, approximately 50 PLN
 
Counterpart and field personnel were assigned to the
 

Projects as of 31 October.
 

B. ADMINISTRATIVE AND GENERAL
 

1. ADMINISTRATION
 

a. Terminal Dates
 

(1) TDDA - Terminal Date Disbursement Authorization - (Last 
day that USAID Loan Funds can be committed) - 30 June 1981. 

Final Commitment of USAID Loan Funds
 

West Java I West Java II
 

USAID Loan $ 17,200,000.00 $ 19,700,000.00
 
Committed $ 17,197,632.86 $ 19,699,990.40
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(2) TDD - Terminal Disbursement Date ­ (Last day that payments
 
can be made from USAID Loan Funds) - 31 March 1982.
 

(3) Scheduled Final Substation Energization - 31 December 1981.
 

(4) Scheduled Completion of Engineering Services - 30 June 1982.
 

b. West Java I Contract Data
 

(1) No. Pj. 013/PST/74 16 Feb. '74 US $ 3,824,009.00 

Rp. 555.096.119,-
C.T. Main-Engineering Services 

(2) No. Pj. 153/PST/77 5 Sep. '77 
 US $ 2,902,946.03
 
Irby Construction Company
 

Tower Steel, Insulators and Accessories
 

(3) No. Pj. 202/PST/77 

Copperweld Industries 

Shieldwire 

28 Nov. '77 US $ 294,739.06 

(4) No. Pj. 203/PST/77 

Southwire Company 

Conductor 

28 Nov. '77 LIS $ 1,991,843.83 

(5) No. Pj. 050/PST/78 10 Mar. 

Tension Stringing Equipment Co. 
Wire Stringing Equipment 

'78 US $ 400,636.37 

(6) No. Pj. 051/PST/78 

Ohio Brass Company 

Lightning Arresters 

10 Mar. '78 US $ 87,852.00 
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(7) No. Pj. 052/PST/78 11 Mar. '78 

Irby Construction Company 

Substation Equipment 

Maintenance Tools and Equipment 

US $ 4,547,414.46 

(8) No. Pj. 053/PST/78 

General Electric Company 

Substation Equipment 

11 Mar. '78 US $ 2,532,800.59 

(9) No. Pj. 087/PST/78 

Motorola 

Radio Equipment 

11 May '78 US $ 395,819.20 

(10) No. Spi. 022/PLN/PI RING/77 

P.T. Tikot, Abadi 

Foundations - Section I 

24 Oct. '77 Rp. 199.278.000,­

(11) No. Spj. 023/PLN/PI RING/77 

P.T. Gunung Kencana 

Foundations - Section IIA 

27 Oct. '77 Rp. 153.445.COO,­

(12) No. Spi. 024/PLN/PI RING/77 

P.T. Dharma Niaga 

Foundations - Section IIB 

27 Oct. '77 Rp. 164.789.000,­

(13) No. Spj. 010/PLN/PI RING/78-79 

P.T. Perfect Circle 

Tower Erection 

8 Dec. '78 Rp. 132.894.300,­

(14) No. Spj. 065A/SPP/PI RING JATENG/78-79 

P.T. Santraco Raya 21 Apr. '79 

Tegal Substation Civil Work 

Rp. 50.278.000,­
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(15) No. Spj. 072/SPP/pI RING JATENG/78-79 
 Rp. 25.966.000,-

P.T. Sigma Tirta 17 Oct. 
Tegal Substation Structure Erection 

'79 

(16) No. Spj. 017/PLN/PI RING/78-79 

P.T. Silkar National 22 Jan. '80 
Conductor Stringing - Section I 

Rp. 127.790.850,­

(17) No. Spj. 019/PLN/PI RING/79-80 

P.T. Citac Ltd. 2 Feb. '80 
Conductor Stringing - Section I 

Rp. 164.364.000,. 

(18) No. Spj. 0O1/PLN/PI RING/80-81 

P.T. Erses 3 Apr. '80 
Ujungberung Substation Civil Work 

Rp. 464.500.000,. 

(19) No. Spj. 002/PLN/PI RING/80-81 

P.T. Erses 3 Apr. '80 
Ujungberung Substation Control House 

Rp. 199.989.000,­

(20) No. Spj. 013/PLN/PI RING/80-81 -

P.T. Dharma Niaga 6 Jul. '80 
Ujungber,g Substation Temporary 150 KV 
Transmission Line By-Pass 

Rp. 18.860.000,­

(21) No. Spj. 007/PLN/PI RING/80-81 

P.T. Citacontrac 3 Jun. 
Caisson for Tower No. 278 

'80 

Rp. 33.234.000,. 

(22) No. Spk. 003/PLN/PI RING/81 

P.T. Citacontrac 

Relocate Towers 317 and 319 

26 Mar. '81 

Rp. 19.823.000,. 
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c. West Java II Contract Data
 

(1) No. Pj. 023/PST/75 
 25 Jan. '75 
 US $ 2,509,793.00
 

Rp. 718.743.035,-

C.T. Main-Engineering Services
 

(2) No. Pj. 152/PST/77 
 5 Sep. '77 
 US $ 8,199,107.37
 

Rp. 645.466.917,-

Irby Construction Company
 
Transmission Line Supply and Construction
 

(3) No. Pj. 051/PST/78 
 10 Mar. '78 
 US $ 87,852.00 
Ohio Brass Company 
Lightning Arresters 

(4) No. Pj. 052/PST/78 
 11 Mar. '78 
 US $ 4,981,321.52
 
Irby Construction Company
 
Substation Equipment
 

(5) No. Pj. 053/PST/78 US $
11 Mar. '78 
 3,974,100.16
 
General Electric Company
 
Substation Equipment
 

(6) No. Spj. O01/PLN/PI RING/77-78 
 Rp. 329.%53.000,-

P.T. Citac Ltd. ; 
 5 Jun. '78
 
Foundations - Section II and III
 

(7) No. Spj. O02/PLN/PI RING/78-79 
 Rp. 175.128.000,-

P.T. Citac Ltd. 
 9 Aug. '78
 
Foundations - Ujungberung - Cigereleng
 

(8) No. Spj. 022/PLN/PI RING/79-80 
 Rp. 10.618.000,-

P.T. Sahabat Agung 
 4 Dec. '79
 
Cibinong - Gandul Stub Angles
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(9) No. Spj. 009/PLN/PI RING/79-80 

P.T. Citac Ltd. 30 Nov. 
Foundations - Section IV A 

'79 

Rp. 62.441.000,­

(10) No. Spj. O0/PLN/PI RING/79-80 

P.T. Citac Ltd. 30 Nov. 
Foundations - Section IV C 

'79 

Rp. 36.029.000,­

(II) No. Spj. 018/PLN/PI RING/79-80 

P.T. Amarta Karya 24 Jan. 
Foundations - Section IV B 

'80 

Rp. 64.630.000,­

(12) No. Spi. 008/PLN/PI RING/80-81 

P.T. Pembangunan Perumahan 5 Jun. 
Bandung Utara Substation Civil Work 

'80 

Rp. 334.619.000,­

(13) No. Spj. 006/PLN/PI RING/80-81 

P.T. Perfect Circle 31 May '80 
Bandung Utara Substation Control House 

Rp. 230.501.000,­

(14) No. Spj. 009/PLN/PI RING/80-81 

P.T. Perfect Circle 31 May 

Bogor Substation Civil Work 

'80 

Rp. 475.428.000,­

(15) No. Spj. 007/PLN/PI RING/80-81 

P.T. Perfect Circle 31 May 
Bogor Substation Control House 

'80 

Rp. 212.915.000,­

(16) No. Spj. 020/PLN/PI RING/79-80 

P.T. Hutama Karya 16 Feb. '80 
Bandung Utara Substation Access Road 

Rp. 31.967.000,­

(17) No. Spj. 009B/PLN/PI RING/81-82 

P.T. Buana Power 29 May 
Bogor Substation Access Road 

'81 

Rp. 64.700.000,­
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(18) No. Spj. 013/PLN/PI RING/80-81 
 Rp. 10.608.000,-

P.T. Dharma Niaga 	 6 Jul. '80
 
Bogor Substation Temporary 150 KV
 

Transmission Line By-Pass
 

d. 	West Java I and II Contract Data
 

(1) 	No. Spj. 016/PLN/PI RING/77 
 Rp. 54.245.000,-

P.T. Sumber Jaya 	 4 Jul. 
'77
 

Grounding Material
 

(2) 	No. Spj. 017/PLN/PI RING/77 
 Rp. 40.100.000,-

P.T. Arcon 13 Aug. '77
 

Stub Angles
 

2. 	GENERAL
 

a. Amendment Number 2 to the PLN/Irby Substation Equipment Contract
 
has been approved by PLN and AID. Formal processing is underway.
 
The Amendment provides for the purchase of additional control
 

cable, watthour meters, tools and spare parts.
 

b. 	Amendment Number 5 to PLN/Irby West Java II Transmission
 
Line Contract has been approved by PLN and AID. Formal pyocessing
 
is underway. The Amendment provides for the purchase by PLN
 
of materials presently in the Irby Construction Company Stores
 
and for the transfer to PLN of equipment and vehicles imported 
duty-free by Irby under OR-23. 

C. 	CONFERENCES AND EVENTS
 

1. 	Construction Meetings
 

a. 	Ujungberung Substation Civil Work
 
Contractor -
 PLN / P.T. Mitra Bangun Utama
 

13 October 1981
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b. 	Ujungberung Substtaion Control 
House / Electrical Installation 
Contractor - P.T. Citac Ltd. 

13 October 1981
 

c. 	Bandung Utara Substation Civil Work
 
Contractor 	 - P.T. Pembangunan Perumahan
 

14 October 1981
 

28 October 1981
 

d. 	Bandung Utara Substation Control House
 

Contractor 	- P.T. Perfect Circle
 

14 October 1981
 

28 October 1981
 

e. 	Bogor Substation Civil Work and Control 
House
 
Contractor - P.T. Perfect Circle
 

7 October 1981
 

22 October 1981
 

2. 	Energization of Equipment
 

a. 	Bogor Substation 20 KV bus.
 
Energized 15 October 1981 (Temporary).
 

b. 	Ujungberung Substation 150 KV bus
 

Energized 27 October 1981.
 

D. 	PROBLEM AREAS AND TENTATIVE SOLUTIONS
 

1. 	The Ujungberung Switchyard Civil Works Construction remains
 
several months behind the original schedule. Responsibility
 
for the civil works construction has been taken away from
 
P.T. 	Erses and the work will be completed by PLN.
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Due 	to monetary problems, PLN has not mobilized fully. A contractor
 
has been retained to install the conduit, grounding and yard lighting.
 
Another contractor has been retained for the electrical installation.
 
PLN is presently arranging provisions for additional funds. Delays
 
in the remaining civil works should not delay energization of the
 
substation.
 

2. The Bandung Utara Switchyard Contractor is dpproximately eleven (11)
 
months behind his original schedule. The Contractor must install
 
some cable hangers and complete installation of the switchyard
 
stone cover. No delay in the energization of the substation is
 

expected.
 

3. 	Negotiations are continuing for the transport of the 60 MVA
 
transformer. 
 It appears that the 60 MVA transformer should
 
be on site around December 20, 1981. The Ujungberung Substation
 
should be completed by the end of January 1982.
 

E. 	TRANSMISSION - WEST JAVA I
 

1. 	Construction
 

a. 	Tower Site Procurement. All 
tower sites have been procured.
 

b. 	Foundations. All foundations have been installed.
 

c. 	Tower Erection. 
All 	towers are erected and accepted.
 

d. 	ROW Procurement and Clearinq. All 
ROW procurement and
 
clearing are completed.
 

e. 	Conductor and Shieldwire. 
Phase conductor and shieldwire
 

have been installed.
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f. 	Tower Movement. 
Towers No. 317 and 319 were monitored
 
during the first part of the month. No additional downhill
 
movement was detected. Measurements will continue to be taken
 
during the following months.
 

F. 	TRANSMISSION - WEST JAVA II
 

I. 	Construction
 

a. 	Tower Site Procurement. All 
tower sites have been procured.
 

b. 	Foundations. All foundations have been installed.
 

c. 	Tower Erection. All towers are erected and accepted.
 

d. 	ROW Procurement and Clearing. All ROW procurement and
 

clearing are completed.
 

e. 	Conductor and Shieldwire. Phase conductor and shieldwire
 

have been installed.
 

G. 	SUBSTATIONS
 

1. 	Construction
 

a. 	Tegal Substation
 

All work is completed and the addition has been energized.
 

b. 	Ujungberung Substation
 

(1) 	Switchyard Civil Work
 

The following work was completed during October
 

Installation of underground grounding system.
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Work continued on the chain link fence and cable
 

trench. The work is over twelve (12) months behind
 
the original schedule. PLN has terminated the Contract
 

and undertook to do the work.
 

(2) Control House
 

The Control House is complete. Final touch-up will be
 
done after the electrical crews have completed their work.­

(3) Erection, Wiring and Testing
 

The following work was completed during Octcber
 

Adjustment of 150 KV switches
 

Installation of yard panels
 
Installation of 20 KV switchgear
 

Installation of battery charqers
 

Installation of station service transformers
 

Work continued on the following items-


Installation of 150 KV bus connections
 

Adjustment of 70 KV switches
 

Installation of above-ground grounding material
 

Installation of yard lighting
 

Testing of 20 KV switchgear
 

Installation of control wiring
 

Work began on the following items
 

Installation and testing of transformers
 

Installation of grounding resistors
 

Preliminary testing
 

Final testing
 

Energization of equipment
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During October, the Cigereleng and Sunyaragi 150 KV
 
Line Terminals, the 150 KV Bus Tie OCB and one 30 MVA,
 

150 to 20 KV Transformer were put into service.
 

c. Bandung Utara Substation
 

(1) Switchyard
 

The following work remains to be completed
 

Installation of substation rock cover
 

Installation of conduit to CCVT's
 

Installation of cable hangers
 

The Contractor is now approximately eleven (11) months
 

behind his original schedule. It is now estimated that the
 
Switchyard work will be completed by the end of November.
 

(2) Control House
 

The only work remaining is the installation of new door
 

handles.
 

The Contractor is approximately seven (7)months behind the
 

original schedule. It is estimated that the work will be
 

completed by themiddle of November.
 

(3) Access Road
 

The Road is complete.
 

(4) Erection, Wiring and Testing
 

The following work was completed during October
 

Installation of 150 KV bus support structures
 

Installation of 20 KV terminal structures
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Installation of 6.6 KV transformer structure
 
Installation of 150 KV bus insulators, bus pipe and connectors
 

Installation of 6.6. KV fuses and switches
 
Installation and testing of transformers
 

Installation of station service transformers
 

Installation of power panels
 

Work continued on the following phases
 

Installation of conduits
 
Installation of 20 KV switchgear
 

Work began on the following phases
 

Adjustment of 150 KV switches
 

Installation of battery charger
 
Installation of control wiring
 

A problem was discovered in the transformers automatic load
 
tap changer operation which will be rectified upon return
 
of the transformer field engineer.
 

d. Bogor Substation
 

(1) Switchyard Civil Work
 

The Switchyard Civil Work was completed during October.
 

The Contractor completed his work approximately eight (8)
 
months behind schedule.
 

(2) Control House
 

The Control House was completed during October.
 

The Contractor completed his work approximately five (5)
 
months behind schedule.
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(3) Access Road
 

The kampung road between the substation entrance road and
 
the main road is still undergoing improvement. This work
 
is expected to be completed by the end of Nuvem'b'.
 

(4) Erection, Wiring and Testing
 

During October PLN energized the remaining 150 to 70 KV
 
and 150 to 20 KV transformers. 
 The 20 KV bus was also
 
energized temporarily.
 

Work was completed on the installation of the 20 KV switchgear
 
and testing of the 20 KV Vacuum-Break switches. 
Work continued
 
on the installation of the 20 KV Power Cable. 
 20 KV outgoing
 
feeders have not yet been installed.
 

A problem with the 
 control wiring has been discovered.
 
This problem should bt rectified during November and should
 
not cause delay in energizing the outgoing feeders.
 

2. Material Supply
 

All material is presently in Indonesia except for replacement and
 
spare parts. The 60 MVA power transformer is scheduled to be moved
 
to Bandung during December.
 

H. MOBILE RADIO
 

1. The fixed station at Bandung Utara was installed during October.
 
This completes installation of all fixed radio stations purchased
 
for the Project.
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I. SCHEDULES
 

1. Current Shipping Schedules
 

This schedule is on pages 
17 and 18 Based on the present supply
 
Contracts only four (4)shipmenst are pending. As erection work
 
continues and additional shortages are determined, the number of
 
pending shipments can increase.
 

2. West Java I and II Projects Completion
 

The tables which are on pages 
19 and 20 give the scheduled and
 
actual completion of the various phases of the Projects. 
 Engineering
 
as well as physical completion are included in the percentages figures.
 

The page following is the Project Completion graph based on these
 
tables and in addition shows the monthly scheduled percentage
 
completion to the end of the Project. 
The scheduled completion
 
is based on the estimated schedule at the time Amendment No. 4
 
of the Engineering Services Contract was signed and does not
 
.necessarily reflect the Schedule provided by the various Construction
 
Contractors. 

3. Construction Progress
 

The pages following the Project Completion graph are Project
 
schedules showing the relationship between the actual physical
 
construction and Contractor or PLN scheduled progress.
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Item 


A. Contract Pj. 152/PST/77, 


Shipment Complete
 

B. Contract Pj. 153/PST/77, 


Shipment Complete
 

C. Contract Pj. 203/PST/77, 


Shipment Complete
 

D. Contract Pj. 202/PST/77, 


Shipment Complete
 

E. Contract Pj. 050/PST/78, 


Shipment Complete
 

F. Contract Pj. 051/PST/78, 


Shipment Complete
 

G. Contract Pj-. 053/PST/78, 


Shipment Complete
 

.H. Contract Pj. 087/PST/78, 


Shipment Complete
 

WEST JAVA I AND II
 
TRANSMISSION AND SUBSTATION PROJECTS
 

CURRENT SHIPPING SCHEDULE
 

ETA in PLN

Shipping Date Warehouse Comments
 

Irby Construction Company,
 

Transmission Line Materials 
- WJ II 

Irby Construction Company,
 

Transmission Line Materials 
- WJ I 

Southwire Company,
 

Conductor - WJ I
 

Copperweld Industries,
 

Alumoweld Shieldwire - WJ I 

Tension Stringing Equipment, Inc.
 

Wire Stringing Equipment - WJ I
 

Ohio Brass Company,
 

Surge Arresters, WJ I & II
 

General Electric Company,
 

Substation Equipment - WJ I & II
 

Motorola Company,
 

Mobile Radio Equipment - WJ I
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Item 


I. Contract Pj. 052/PST/78, 


1. 	Battery Electrolyte 


2. 	Distance Relays (13)
 

Watthour Meters (24),
 

and Station Service
 
Transformer (1) 


3. 	Relay Panel Mounting
 

Brackets and Hardware
 

and Replacement Parts
 

for Transformers. 


4. 	Spare Parts for
 

Transformers, switchyard
 
and relaying 


Shipping Date 


Irby Construction Company,
 

Substation Equipment and
 

Maintenance Tools and
 

Equipment - WJ I & II
 

21 August 1981 


27 August 1981 


20 October 1981 


15 December 1981 


ETA in PLN
 
Warehouse Comments
 

21 Nov. 1981 Spare
 

27 Nov. 1981 Spare Parts
 

to be purchased
 

under Amendment
 

No. 	2
 

20 Dec. 1981
 

15 Feb. 1982 Spare Parts
 

to be purchased
 

under Amendment
 
No. 2
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West Java I Project
 

Project Completion
 

(Includes Engineering and Design)
 

as of 31 October 1981
 

Weighted Percent of Item 
Percent of Completed to Date 

Work Item Project Scheduled Actual 

Transmission Line
 

Foundations 28.9 100.0 100.0 


Tower Erection 13.5 100.0 100.0 


Conductor Stringing 11.7 100.0 100,0 


Tegal Substation
 

Switchyard 2.0 100.0 100.0 


Erection and Wiring 1.2 100.0 100.0 


Ujungberung Substation
 

Switchyard Civil Work 15.2 100.0 92.2 


Control House 11.5 100.0 100.0 


Equipment Erection,
 

Wiring and Testing 10.3 84.5 91.5 


Radio System 5.7 100.0 100.0 


Total 100.0 


Percent of Project
 
Complete to Date
 

Scheduled Actual
 

28.9 28.9
 

13.5 13.5
 

11.7 11.7
 

2.0 2.0
 

1.2 1.2
 

15.2 14.0
 

11.5 11.5
 

8.7 9.4
 

5.7 5.7
 

98.4 97.9
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West Java II Project
 

Project Completion
 

(Includes Engineering and Design)
 

as of 31 October 1981
 

Weighted Percent of Item 
 Percent of Project

Percent of Completed to Date Completed to Date
Work Item Project Scheduled Actual Scheduled Actual
 

Transmission Line
 

Foundations 
 28.1 100.0 100.0 28.1 28.1
 
Tower Erection 13.1 
 100.0 100.0 
 13.1 13.1
 
Conductor Stringing 11.1 100.0 100.0 11.1 11.1
 

Bandung Utara Substation
 

Switchyard Civil Work 7.3 
 100.0 99.4 
 7.3 7.3
 
Control House 
 6.1 100.0 99.9 6.1 
 6.1
 
Equipment Erection,
 
Wiring and Testing 4.9 
 81.6 73.7 
 4.0 3.6
 

Bogor Substation
 

Switchyard Civil Work 10.6 
 100.0 100.0 
 10.6 10.6
 
Control House 
 5.8 100.0 100.0 5.8 
 5.8
 
Equipment Erection,
 
Wiring and Testing 7.0 84.3 96.7 5.9 6.8
 

Radio System 
 6.0 100.0 100.0 
 6.0 6.0
 

Total 
 i00.0 
 98.0 98.5
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WEST JAVA I AND I 
(I) PROJECT COMPLETION 
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* STRUCTURES 

'50/,V =US SUPPORT STRUCTURES i3o 6,78 
!5,0i; ',%CH SUPPORT STRUCTURES 24 2.60 

5C K'. ZEAD END TOWERS 2.60 

2',v TERM;NATCR STRUCTURE 2 - -­

6 6 YV =USE &TRANSF 3TRUCTURE 2 0.78 

L.1,0%',0n Y " STRUCTURE "="313-

CC, BUS SBPPORT STA'D (BUS' 2 1.04." 
,.C, ; VAVE ,-RAP& L.A ST.N.LCNE) 1.56 "; 

CCVT , L.A. SUPPORT STRUCTURE 8 1.04--

R: I S: .4 5 4.17 ---

BUS PIPE 8ACSR. (AND DAMPER CABLE) 65.2 
.c-C,"ECTR 774 46.69 

3 ECL!P'.'E;.T SWITCi YARD )VA "-­

1SC ;(A S,',: T!HES I't hALL ' 18 2.08 
3A.STMENT 18 4.17 

5 x . 1:SE & 3VibTrHES 2 1.56 

Z-- T 1.56 
BeL;HT':.G APRESTERS i2 1.04 

M. '. E TPAPS 4-0.78--
OIL ::RU:T BREAKERS 2.08 

C: .... REAKER SE 2P 2.08 

* ~:*PREL:.ARY .WCVERTRASF SET CP 1.56 

:TRA%1 -,STALLATI,., AND TEST!!* 2 1.04 

C,,' SERVICE TPAN5yCR.VERS __ 1.56 

.A. ..U,,NDG '.cATERcAL 2.34 

,. _ .CTI!o0 3-.3­

:.iT 
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*.STALLA;CN
EL- INSTALLATION 

217 469
2.86 

CC,,jT C t. o4OLSE :--­

::;ELA', AC. :NTRCL PANEL INST 4.17 -­

3 2C :V 5,,TCH GE-'R NST. 24 6.51 -
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-3285.9 7 
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110 ENE ;G; IINGC 100 0.78 

TOTAL in -

.10.27 20.70 23.61 
IS 2.34 10.43 18.17 

A = ACTUAL NOTES: 
- = SCHEDULE * WORK NOT STARTED 

WORK NOT COMPLETE AS OF DATE 
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W o R K I M UNIT MAY 2e- JUNE 8. JULY -

~~~CIVIL 
I I clearing & grubbing of site *1. 450M 2 i1,.. 

:15cm crush ,,one ,.700142 20. 

*4.+.: road sub -base 4.M1.09 

,,/ road top surface . 3.11A.30,132h.1 

i yard 'drainage piping . 8 C1I0.1 . 

I'A.-4::catch basin 3.dropinlts - S. OA A 

chain link f(nce 1 4 1 1 .. . 

I 6 drainage 100 01 .. 

:::i:::i: CONST~UCT0M PLANr S 2.16 

3 FOUNDA11 N 

.3::All but OCB transt. 14 

. ....KY OC7 ... - -

c~columnn foundaltion 58 16 

14.50/20KV transformer 2. O.5 

.. ..* 150/20KV trans oil containtment pit Z 4.0. 

F. l roundang resistor 04.13 

firewall 2 1.0*--.-~ 

,..:,.,cable trench .4. .0. . 

.3'" 20KV distribution trench 15 0.1117 

I ctOConcrete road cotvert 7 
1 

.15 

GND SY57TEH ___ 

system 100 152 . lbelow._gnd. 

above grid System A00 1.01l 

50 conduit System _"___ 

system 100 •.3 

5. above gnd. bystetrM 160 11,32 

::..:::: iurnish material for yard lighting 100 4.13 

furnish material for stotion serviCe 100 1.0 
TO0T AL _ 00.0 

A=ACTUAL -- 5.78 1! 

b: 5CHEDULE 

ORIGINAL SCHELULE 
NOTESThe qty. percent is 

ba sed on percent of 
cast of each function 
verse total cost. 

REVISED SCHEDULE * Work not started. 

ITEMS 100/1 COMPLETED TYR) . . " Work not comrpieteas at dleunder 
S. Construction progress 



____________WTQTV -MAY 2 - Ne JULY AUGUST - SEPT. 
10 20 0 40 S1 o 7 83 90 00 110 120 13 

- ,:-t .L ....**J ____ 09 .... . . . . ...j 1 

I,20.. I 

OAS~ -4 

04 g1.57 .... .. 

. . ... - •-..... ­

315 

13-0.1 

0.15w ~~. .....
......_
 

S 2.o de-­
1.12 

I 
IN .i- -----. 

t3460 - , o. - .- - - - --S 57 .5 0 
" .61 .. . . '- --d__-__ "--, _ 

25.66 .3622 .** 38.60 46.5915.61 22.50OTSh qty, pecnti 

, ,.ba~sed on percentof- i
 

! cost : funlction
of each 
v" t o o c o s t , " ' "...y e r s e 

!'.i Work not sitart ed. /i* 

:aas" O t dole ':under 
* Ci~;*~i,- progress€onstruc tion 



TIME SCHEDULE 
() BANDUNG UTARA SWITCH YARD 

G 
NOV .-

&o 170 180 190 

_GD 

DEC 

200 

-

210 

-
A 

JAN 1981 

220 230 

Y S 

2 250 
E9 

210 270 
MARCH 

280 290 

-Z " -_ "-.... -

S. *,,5 

27,40 102 ' 5 

- -_. 
33 .... 

. . . 
3r3 

.. . 
45.45 

n .. 

- _____ -n 

29.14 4140 47.29 

ORIGINAL COMPLETION 
DATE 

I -

62.22 

_L_ 

73.66 85.08 92.71 

. : 

97.92 100D 

REVISED COMPLETION 
DAT E 

0. 

I5 



APRIL - MAY '- JUNE JULY 
300 310 320 330 340 350 360 370 380 390 400 410 420­

- . . .....-. 

100.0: 

I 

1~~~7 

100.0 

/ 

.... 

100.0 

...€"I5...'..... 

100.0 100 100 100 100. 100 



AEPTU.O G .S4204.0404040434ZU 4300 440 OFCC400 5 0 - 50­

100 

97.5 
95 

S go,92.587z5 
.. .. 85 . - - ".. Z _ _ 

82.5 

80 
77.5 
75 
72.5 

5 
5 

60 

7.5 

2.5 

00,100 100 100 100 'v v 



CONSTRUCTION'PROGRESS TO DATE: OCT.31.1981 

O 

m 

440 40 
OCT 

510 _ 50 -

E l -I 

S7 

-7 

I-..-

I .50 

[IV 

I . 

00 

. 

100 

. 

100 

I5 I_ 

... 

IDO 

.. 

. . ..'-.-. 

100 100 
+ I ...... .. + : '.. ' : . . 

----­
. . . .. . . 

. 

. . .... .. . . .. 

%OFCO4 

LETION 
-

ACTUAL 
TY 

UN-I T 

SCHEDULED 
OTY. I 

/.oF 

ACTUAL 
. 

-ONTRAIl" . 

SCHED. NO. 
O' 

97.5 
95,92.5 79821M10300M2 9896 14501410700M2 . 100100 -11.342.59 11.572.69 

1 
1.11.2 

90 
875 

56314 
M2 

100 
100 

563Mg 
38432 

100: 
o0 

3.09 
2.84 

3.09 
2.84-

1.3 
1.4 

as 
82.5 
80 

7.5 

821M 
5L 

7191M 

95 

100 
100 
100 
95 

82M 
5 

719 M 

00 

100 
100 
100 

0.15 
0.15 
3.51 
0.58 

0.1! 
0.15 
3.51 
0.61 

1.5 
1.6 
1.7 

l;a 

725 

710 

65. 
62.5 
60 
57.5 
55 
52.5 

I 47.5 
45 

42.5 
40 
37.5 

35 
32.5 

6s 8 

PD R 
13e 3 

7 
58 
2 

2 
2 

2 
245M 

.135M 

7 

-%.. 

---100 8 

D kR PA IE 
381396 

100 7' 

100 58 
100 2 

100 2 
100 2 

100 2 
100: . 24514.-
100 1151M 

1o. 7 

100 

100 
100 
100', 
100' 

1001; 

1001 
100 
100 

100 
. . 

2.16 

14.63 
1.17 
11.82 
0.45 

4.20 
0.13 
1.60 
6.00 
0o87 

1.15 
' 

2.16 2 

14.63 3.1 
1. 17 3.2. 

11.82 3.3' 
0.4S- 13I.' 
4.20, 3 5', 
0'.13 T3.6 
1.80 3.7, 

6.00 -3.&, 
'0.67 3-: 

1.15. 3.10 

.. .. 

25L 

20 
17.5 

100 
100 

100 
1100 

100 
100 

100 
100 

15.32 
2.61 

15.32., 
2.1 

4.1 
4.2 

12'5 
10 

7.5 

100 
' 9Q 

100 

100 
90 

100 

100 
100 
100 

tOo , 

100 
100 

__ 

5.33 
1.19 
4. 23 

5.33' 
1.32 
4.23 

5.1 
5.2 
6 

5 
2.5 

100 
-

100 
-

100 
-

i00. 
..... 

1.60 1.0. 7 

-" - 9 9.31 lo 

' .5 " ; : . . .. S< Bandung,,+ October.. .. 1960 
PT. PEMBANGUINAN PERUIMAHAN 

WEST JAVA BRANCH 



7 -7. 

-- :7 77-7 

f. , .. o • ... . • . + o 

. . .. -. .-. .. .. . . ....
 . . . . .. .-.---- . NN..... 

.71 ,.,_, _ -.. .90,:. .. --. ..= ",.;, 

. ....... . .. 4 ________________
 

. o 
I" 


-... _ 
-. 

_... .. . . 

-: ; - ~ . . .. .: ..- ... *..~ • - :,._______________________________. 

['. .... ,o - - . - . . .. .... -________________--__ ---.. . . . _______ _ 
•':.:.::u:. . . . " 'U "' .f. ." 

379.:.. -

WIN "- - . . . ... ..... .. . .. " 

1 . L. .. . . . . . . . .... . ... ... + __ .
 

O C , l+ :~ m : - . . . . . p ' . . - .>,* ­
+ 

' -. R "' . . - - r +" + + + + " -+ . "" , .. . - . .. - . . . . . . . 

____t: .-' -.- :3. x-t - . - .. ... . .. .. .+- ­

:: 
. .. . . .... .... . .. . . . . . . .. / .. ... . _* .].:to " " 77,..cr,3,l~ 101 7 . - - ,J4 . • • + - (• + .. . .. . . *-I, .+
 

, :;ramp+ J ., . . . . .. . .. * -- .. . .
 

!; :L.$A ITfr . h - . . -. - ,+ I .-- - ... . . . - ,4L(CQICAL 
. 

. .. ...... 
* 

. ..... +... . ....... 

rt,[ w* ,. + . . . * ..69 . . . . . ..; ­

: &IdGTEU I+++7IM1E + OACS ...*- .. ­F3]J~~ +Ic+L:eP+$ t.. + +ES 

,
:1s4.:;:,49S S ~ O I:- .: + : . " = : * ,,: :94 ... .. I : ..EiIOT.SARTE WORK 

..... ...i.. ....,O~. ... .......7 -.---- ... ... . .......: -.3 ...TE . . . ... 1. o,1.. -. ..,.-........~,... . .. . .. .. ..
.
 

! ":+ WS ?0, T ~ TTA7 _. :: 4_ . _ 1, 22. ,'T ;; a .' 0,1."4R5 T;; 3.9 8 .. 9 ." . 

K~~~~4 COSRCINPONS ­

2rlt 149 16 L8 9. 119 :4 

-- WORKNOTCOMPLETE 
$;. T ASAT UNER 



--

0 

BOGOR CONTROL HOUSE 
p K I N G c A Y S 

: o 7C 2 8 0 __t . .o . .. ... . . . 

- - 9-- - W4 .-.-. 0 

-: , : :)• - '. . ... . . ..­

-......--. -. - .... r... . . . .. . ......-.. ,.. . -4. -1 

- " .. . .. . . . " .-. 

: . *. . .". . - - ', 

-9-, 

* - --- -- . Q __L .+ . - ' 

--. . - -. - . -- , - ­'_ r _-"-: . . - -- - -- -- . 

, 
o', . .... . ....--- -'- ..-- . - .. ... T...."" ' 

• . ' _ .... . .. . ! . : .'- * .­

,, .. . . .. .-.. .... . . .. ... ... .. _ __. __ 

. . . . . . . . . _ .1-. . . : _ -:. . . . . _ _ __.. -- .. . . . . . _ , : . . 

-, '.. . . . , . 
-

4..707': Z4. ... 1.. 3 . .. . 1. 3 . 1 . 70 , 33 8 e ,5.6 ', .. 

-" _ -"-. ' .-. ... --.. i 
. . .. . - - ,F . -... - 4 00- 3...,. .-. .- -. -...- ..-- - - .- ......-.-.­t...........__
 

• .__.....-f- .. ..- 9.. I . . . T.. - . 
. ." . .. _ . . * - -". I--U . . . .. "_. . . . "- - . . - : - ' - ­. ... ... .1. .- . ­

. * _ T _ ._ _ _ __ _ i._ _ _ 

z'. 3 •18 2 39i37 5 3 48056 I 

_ 

64 69 6 
..... I. 

"62 ~ 4 3 9 83] 4 .15.4 1.2 7. 0 09 88 59 00 0 

:. -- . ...... ! n- - 9,[ 




uul 6eo mo. 	 E-toe ACTUAL. '.LSC0M E Noquit 
3 0 ]s: i o2 , 7'* ­3o 0 3' " 2 1) 250 i1 'c 3,9 -oC .7: ,, 	 ',, " ' 

36 ,5,25421| rt" ,!525'- 3 3:6 0 C6 I 

0 0 29!-- I94. 	 ~ * 15'-10 0 29 *[ 2.i 
- -~-	 92 0 10 'ICO too '20 i 08 6... 

-=I 	 3 
.TL ' " . --. -.. ., 	 , go- I ,1 331 1 , 025-i -.. "-T .... 	 !00- so . 25 .1532 U ki 0--i00 " 1 I00 

. . . .... 7...... ___!.--t-=___ __too_____ o__ -_-,.12,_ ___ 

- . -4 	 293 '40 !COl 0400 2.3_______ 

so 0 . 00 to 'o o. 3A.1 
-. -" -.- * - .4 . - . ~_.*,2 	 'a :s 10lD 0 1 235 32* ....--	 2 -I 200 2.35 

7: 	 1oc Zi 0: s'.4s' 
.. ... .. . ..... .... .. .... ... . !3...0 16 16 .0 1 4 2 1 

I '0 1' J 0 759 7 59 4.3 100 
'-

11 Ic- 203 -0 46so 4.68 1";..6 	 13 CI0o1 13 130 1 1 1 91 '.,5 l 

6 2 3M.1.3 00 ' 2M 2c59 0 89 11..:0 
,


6, 329 41MA 100 329 J-4'k 350 ' 350 1 

30 6- . . _ '150 	 i6 2 1 55i 3 0.1 61 51 
,______,_, 	 5' , 3352M l ICO 3352 M Z 100 22'. 1 24 52 

53331 '20 '23. 34 0.04 61 
M

2! 00 ,loo 10, 0 71 071 621 
46 25 100 25 100 0.45 0.45 163114..............-- t. .. , ,
' ._'_____ 4i7 

,.2 23 100 23 100 1,78 1,75 71 

.. . . . . .6 	 M 00'M2 0 2 ur i !0 0 0 42 3 .2 8 .1 
-- ' . ...	 Z 
 3 Z 13i 372 1 4 756 720 4.56 ......... 	 100 j% 2 100 0.60 O1 IL
8.2 


______________V 	 2 2. 200 2'. .10 002 002 18.a I 
70. ._ 	 1._ 9 1_._ 7


2
28 *WuAM 1 100 9.AMIc 1297 I 97 9 1 

' .45 100 -. 8 2 100 29 0.39 2 
21. 352 1 00 1352 ',0 076 07 93 
7.1 	 (

23 'S2. M21 100 .524 kil2I -cc *9 - 9 0 

- - 219 1 100 219M 1 00 3012 0 12 190.2 ". 
2 


-- S A .00 So 2 100 320 0.20 1 103 

it.-4,'1 lo0 II.M 00 3 . 0 1 04 . 
543 130 64 3 W "0 3.77 3.77IC~~ ~~ 52MI 1'0 3 35 3.5:' i8433 M0 

a____1 100; 00. 0.16 0.16 12 

-- . . , 7 100 7 0)0 523 5 23 13 1 
_ _ 100 3 '3.04*1_ _ _ _ _ 157 !57 301 13 2 . 

' .' -72. 0 ,1001 30 0o003 39 
9 - 1.76 130 t.6 n :3004, :2-1 .4 

- .............. 100 ICC ICC o00 .; 49 13 5 
-4 C 1 *.cc 3 27 13 6 

' 'CO 
-100 . 010 10- '2C s1 061 13 a 

S1 	 00 c )101 '7 

7 100 1.0 'C 0 TO 20 :20 13 9 

-1 " 	 100 tO0o 10 !00 3 .8.3 ,3t '0 
+ - ' . . . ..-- _____ .. _"_____ 

, -. ,.5 i 1 9 1 351 
I '40 1 100 4(3 1-_ 3 :1 3 01 :14 2: 

r s." ,..i ) .. 	 100 + +. ..	 15 I ______________________ 
' I ____/ , I ( !36.8 100 1368 Oo0 22-. 022 1S.1 

t __ 120 1 00 1.10 1 '00 : 3,9 1 329 1. . 

1100 I00100 .100 0ois -,a '54.4-_i_- 3 00± ' 3.4' 5. 
3 I 100 ; ' 14 ,
11 1_ !00 14-15 6 

4 10o . too 	 116681 i1 
365 ? 667 

'SC .67 356 94r65 98.16 '976.791S 991 I 9963 9977 9993 1 S00	 0 A3 

COCWP '0C4)3 100.00 	 I0 CO '0000 ;mo V3000 10000 )0.00 ico I L0E0 

PT PERFECT CIRCLE 



-- ----- 

- -

_____ 

TIME SCHEDULE
 

BOGOR ERECTION
 
t-0 Y. 0 r K ITEf 'UNIT MARCH9 . -4PRIL MAY - LE - JULY - - GJOUST - OCTOUR

1 0 o x so So 70 so 90 m '0 120 130 "A 160 " IS 10 90 w 210 Zia 22 

-,....Q -. c'r** --..-,**-f... .. .. .. .. "-.... .. , , ........... • * * 
+ I). ................... * . . .- ,_ _
'+++ ","..................................... 
 -
.... +,.P• T~ . . 24 I.9I - . -
* .. . . . . . .. _ .. - .. -.- . +. ... , .. -. ­

'I13: .o " .FKRT-%m 'Y .RS 12 all A+ - .",-CLE ,.' J ' , m 5 m =? -;. . - ",­1 4 0.7s -: '+ - "
- *
 

SIISOAY f E.NO-WE1RS A 11~-?T. . : :- ­
: 4• ...,i ~1 , 1 1 3 0 ". . ­,. t,,lv ii 
 . .2-31--+f--
 + * w " - . --' " .... .• •_____­•.. .. .. ...... 

I -11-: AVY C- LAS 5uG1T AIJ i ,-~--~

3K ST 

5 
15 1 1.11
TSFrT JLCT 

S ".9 = ,.s 
 . .- - .', o.. . : --..--. .- :t v T 'AVE ,AP 3 00 .75 . -... . . ."' ' . + ... .. ;-,___________"
 

+ +..'--+ + .+ 4 ' .. . . . . . ...... i"'+ 
 . ......+- - .. . . . ... '"-"+...'" ­+-1-


??o ',KV 'USE I RANSF,T C.'Re I os . . . . 

. .... ...............
. ..... . . . . .. . . ... . . . . . . . . . . .. . . . . . .t -. .. . ..... 

SO J1044 I.ULA...S ,-441,,.I , .L * . - ...-. - " ..----.;--


c..C*.K IU 
, 

-;;4LCS;~ ,
VVT70:,%5.ACRS 0 --- Y1 

III,-.- ". Nol. .%cCR 

V-..-- - - ., __ . 64 1 

,1 'S K SWHE ( s,lno ALA0 225 I'S 

.----7V SWTCHE i RCSTALLATIO is +- - 4 .. ­.........................C09 9 .. i. .I _,_ _ _
,. .•
- ,-+ .
-- zn _: -7.-.- -. 
. __._.... [ ' ..... ..
t . .. r 4+- -' - ..---.2 _ ___ 

"'I 

___ ___.t- ... . . .. ...-. - ' 

-. : '50 NV LWTNCS N IN3 7
 
.3 9. 10 V .CBVT 
 Z .7 ... . .4 .,I

T --------10KA$ V -- - . . -~l 
r0 

12 70 V WAVE I74AS 0.... 
. 

)-r ze z ­ + -- + . . .. . . '
BREAKER P . .*.. .. .. '+.. .. _CIRCUIT 16 12.1. -- . ... -" - +" 
. ­

. .
 

_ _ _ _ _ _, -- T_,- . + .. 
 __ ____. 
TRADSF. Nl-ALATION &-ESTING 6 t-17- .4 . .. .
 
_.1W, STATOR._ _ _ _ _ _ _ -_SVICE YR S 9wET. 0 UT * 

_ * + " " " I + t - - - - - ) . . . . - - + 
.4.. , RE.IST.-- . . .. AT.I.N 4 U-- .STAL h -" 1 .. . ... ... .'- -- .; __ _._ _ .___ -1- ",+ 
 ?" l - -1- ---- ---. -I , - * + 

_ __. ._ r. 1 . _
YARD. U xNtIW l 100 23. 

CONWIT TAUTION-__ 
_ 

7 Q' 0 h LI - 2.. - . .--- -­' - , -- "-: .... . t... ,
6 CONTROLHOU1SE- - -.-- ; . . . . " 

93 F0hA. XOAV SItCh *EARTESTING 100 I12.11
 
_____,,,_____..._,_. _._,__..___-,
J. SAITEV CHAROER !.P01iTLLATION 2 1.75 .- •I . ... . .*. . . .* i o,
• ; KIR PANEL -.NSThU.AL 

.4 I" " 
 e-. 

.
 . ..., t~t n 10 -.4 , , - ,. , +-- . . .
 . .. 
 .
 

CmAL 4 INITIITM HK7 4130 -___... .. . ' 
 . "-". ...- ;
,- ....+ -- . . .. ";... " 
T1NR..IGTESTIN ... 0 - --- . :z-z I •. .......... " I,, .
 .. ....' . ..............! r
. , 


________00 10 . - ­
- -.-- T...
o I 

100 

A 8315 141 ______ 21,02 4781, 706M_ 10.2 91.64Sw 23917 Ii0 9%4 1 5.67 770 3.0? 

A *.NOTES. i:ACTUAL 

5~~ SCEUEWORN 
 NOT STARTED.
 
_____ ­ ~ WORK NOT COMPLETE AS Of DATEL.~IE-M CO-PLETED-1*. (YP) UNOER CONST, PROGRESS 



--

JLE 

MTON 

CTMR i- "WOD -- W-- WW" -i- * 1 W) -4.- m0-1_M_ MANN *qIL ---- .u ' U' " . 0.3 

S *.10 & 100 '1. I.1Is 12 a 100 --I.1 -. 

_ __ _ - A- .. .-_ _ ___ _ _ _ _ ____ *.-.o,-,. go 1 .. 1 0 . - - -I;- --- _ __ _ ___ II"~°___ 1 - im0;1se . 1004 0lg .j... .
120 
12 " a.-.... 313~ 111 0 3. .600 m 

+__.. -- . 94 1 * 
" - - --- _7 T -+1,00 ,0 o.17.17 

90 _2'1100 0 3 0.761.1''00au1 0.76 _0.76 
o 

go S106 11007 ON 19 

76 is 100 15 o 100 1.17 1 c 
,. .__._._._._._._._.7. 3 .- 0 100_ , 1 4-----.3 am o.7 " 

'F ? 1-.17 too Izi. ig 3 

,-- . I oo ,.001 100 '1. 11, 

"1______100~ ."1 00 .34 .26 2,.. 
-_w_ _ 2________ 

- - 00.100 . . 
. .... -W. ..t= 1 4% 00- 2 1 

14 262 .30 261 100 ail 0.96 24.-- r------- - : 62- ,o ____ 
-L-" " ' :_'~ '"_ l- 0- - j 1 .54M 

-1'1 

I.SG131 

--. -TFW. 22 "a-i- 02-on ---- 1 ,.13 3 2 

6 aS10 100 I.S6; 1 "36~3 
F32 100 I S"3 o 

- !100S110t.-,I1.7 '1.37.. - .- .. 3 
, _I-,_ _ 3. 

... i -10.--too , o o 3, 
-. . . . ._ 20 .100 20 __00___ 

.2 ... ... . ...... ... •: io, 4 57oo -- s, 

-100 1.1- A 7 3.19SI>~~= T-._______,.____3 

-_2 . t00 4 i 0 I4 .17 11.1 . 

- . -- 1 - 1:, -0-T j- 100 2.-34 1-­. _--2... . ..z-L...,.- .- r. . F=,. -- 4 .30I.,,, ±.,. 6
341 . 100 1 2 1 3,321 ,51 -6 

22 10 22 100 12. '2.34 

... ...... . 
. -

, J-. _. :
. ...
 
-- t-,-- --. . . . -. -o ---- o 0s 3.o- . . too 3.s 

- ._ _- 21 1 SO0 1 26 too 4.2_4.06 

:+.I: -- -++--- . .. ~*-- .-- "0 
- I : c~:'- __ 1.6-"'--__ __ ____ 1 100 2 100__ 1 AH 

"--'+--+'-~~~ . .... I -­....... ."-' 


t--,71 -4 t00 2 4..14 A.30 3. 

............................
., - - , T. 

_3 .62 0 0o . ....... 

'-.~; 2 '-. . ........
 67 67 0 0 0.31 0 1 
I +'.: ' I,6. ~~~ S'93r 

16, ......................... .. .. +............ *... ...... ...... _ _ _
•.33 .. _ -_"_. . 
.. .- + -­

http:4.2_4.06


NO . 
_ 

W. 
_ _ _ 

ITE .KM 
_ _ _ 

UNIT 
... 

27AIJG:---

10 
SEPT. 

r 20 
-
30 40 

OCT. 
50 60 70 

Ci v t . 
c:earinq q ;rb.rg 

:15cmn cfush s~ri 

$:road sub . Do se 

:at %l.1 t7 ..720 

19-1100002 a35 
1.0k1.92 

" road top sur'ace 

yaro drainage oiping 

clatch l in fenc t 

oi"44 

10111OINa 

SOONn S.'17 
- a• -

.o drainage 75W 4.47..-- - . 

.. ~~ CONSTRUCTION PLANT ti 

3 

*~all but 
Spiles 

SOKV.'70i:xOv 

FOUNDATION 

OC.5I tranhi 

Ocs ace 

9 

772,5 
15 
1.19 

1. . , 

-

. X. ISOf 70KV 
011*- 150170KV 

. 150 20KV 

transformer 
trans oil containment 
transformer 

oil-
a 

1 

.5L 
2.63 
0,7 

! i f**'t19.1020KV-trans oi Conalmment ot. I 1.41 £ 

i i: .:;~grounding 

: grounding 

. firewall 

transformer. 

resisJor 

2 

A 

A 

... 

0.24 

2.,15 

20KV distribution trencro ml , 4 -

) 

&60 

concrete road cofverts 

taetainig ' wall 

" OND SYSTEM 
below ground system 

1 

too 

0.86 

11.61 

: .:. : Z above ground system 100 
c0conduit system 

.::.below ground conduit 100 
above, graiund conduit 10 

i furnish material for yard ligmirg 100 
futurnish materic 4 station service too 

, ~~T0 T A L .",140 
TOTAL.0 

2.82 

3.10 
1.91 

2.6. 

0.,, Ai - I 

A ACTLA. 
S SCHEOUILE 

5.7Y 
.. 

6. 
1 

11." 
14.38 

13.V 
17.72 

15.75 
21.42 

NOTES: THE OTY PERCENT ISBASED 
ON PERCENT OF COST OF 
EACH FUNCTION VBS 1TM 
WORK NOT, STARTE 

COST 

;I 
MI:RK NOT C .TAS 

DATE UNDER CONSTRUCTION PROGRES 

':j;: : ' .. : I ITEMS 100% COMPLETED (TYR) EA 

1 Lo 



-:: I ~T a4V.. :.. T,_ 
_ _ _ _ .- :CIT Y... _ _ _ 

E27A JG- SEPT OCT.NVD
0 30 40 50 60 70 80 90- -1 100 

.rq vt se20 

19.110011133 

* 'oi ' la IN0.31 

14 ropiniats 1 0.17 
cicOON IAI 

-

673M 4.0 

TlION PLAN- I .1 

AT ION 
I transt SO."9 _ . 

7 036 

'nsformer 2 0.15 
sol containment oil 2 , .5 

nsformer

Is oilconlaiiment oil 

2 

1 

0.47 

1.43 

stormer [ 0129 

,sjotr 4 024 

4 215 ro 
174M of& -- - ...­

tion trsnci im 0.*4 A 

11cot verts 9 0.U 

YSTEM 

Isystem loo .11.61 

system 100 ,2.,2 

conduit 10o 13.-­

conduit 100 1.91 
Q1 for yara Igr-:rg, 100 .65 
a: 'Or stalton'seWICSi 00 0.19 

TOTAL .00 

- -. - .. 

._______2.73 9.1 
1.b 
14.38 

13.-. 
17.72 21.42 

197 
.2 

24.23 
31 .582 

26.38 
38.87 

NOTES: THE arY PERCENT ISBASED
ON PERCENT OF COST OFEACH FUNCTION VERSE WIXL COST 

41 WORK NOT STARTED 
' . .WORK NOT OWUTE AS 

DATE UNER CONSTRUCTION PROGRES 
I*COMPLETED (TYR) 



--

Q,) TIME SCHEDULE 
BOGOR SWITCH YARD 

_ V- _ -,R K. I - G -DEC. JAN.1981 FEB. 
D.. A y- S

MARCH f" APR.100 i10 120 130 140 150 160 170 180 190 200 210 220 Z30 

-S­
- * - _ __-== 

,a _ . -* ­

l ­

26.38 3.5 38.41 50.69 5~9 6.5638.87 65.44 66.8169345.17 3.570.19- 85.26 97.08 100 100 100 100 ­

http:3.570.19


- -

W-MAY -"103 '40 SEPTEMBER-MAYJUNE JULY -'- AUGUST 0 3 0-3 0V
 
50 260 270 280 290 300 310 320 . 330 310 350 360 370 ,.38 "
 

1I 


I '," I 


,7F8 89 - 936 91.7 9
1 

100 100 100' 100 100 100 100 l00 100 100 100 100 10
 



-;SEPTEMBER 
370 380 

S E O O,OCTOBER -
390 400 410 420 ________ 

_______ 

COSTUfM PR E TO AT:OT 
% OF, U N I T / FONT
COMPLE- ACTUAL SCHEDULE ACTUAL |SC

TION *TY. % • OTY. 0/*y• 0,V*. -

100________ ___ 

97.5 _______ 

95 h13__ 100loo O0M' l00 7.2
-: 92.598 0CM2 10019800M 

_l 00 3.53T­

90 54O0M 100 5400M 100 1.92 1 
87.5 6Bl&M 100 BiSeM 100 4.49 
a5 101 M 100 101 M 100 0.31 
82.5 5 1 0 5 100 0.17 

s0 900 m 100 9JM 100 3.41 
.5 81 100M lo 875M 100 4.47 4 

75
72.5 9 -(.1 r" 5 - -

70/ 
8a 100 a 100 1.16 1 

62.5S__ 
60 191 100 21.95 21 
57.5 90 100 90 100 11.55 11. 
r5 9 100 9 100 1.39 1 
52.5 7 100 7 100 0.56 0 
so 2 100 2 100 0.55 0 

47.5 2 100 2 100 2.65 2 
45 2 10 2 100 0.47 0 

425 2 100 2 100 1.41 1 
40' 2 100 2 0.25 0 
37.5 4 100 4 100 0.24 0 
35~ 100 4 100 2.15 2. 
32.5: 374 M 100 374 ..100 6.66 6 
30 132 M 100 132-M 100 0.94 0 
. .5 9 100 9 100 0.69 0 
25 ___ 

22.5 ___ ___ 

20 10 0100 100 11.62 11 

so l20 100 100100 I os~ 

17.5 100 100 100 100 2.32 2 

-____ T1 

12.5 100 100 100 100 3.19 3.
10 100 100 / 100 1.91 1. 
7.5 100 100 100 100 2.65 2. 
. 100 100 100 100 0.16 0 
2.5 _ _I i 
0 100100.00 !12 

100__100 100 100.00 

P. T.PERFECT C 



CONSTRUCTION PROGRESS TO DATE 

OCTOBER - - COMPLE" ACTUAL SCHEDULE ACTUAL NO. 
400 410 420 TION QTY. %/ QTY. e/ / .f 

________ 100 " _ I_ • : 

97.5 "_"__ I . -.... 1. 
95 3600MZ 100 113l00M 100 7.2 7.2 1.1 

. 92.5 9800M 2 100 19800MZ 100 3.53 3.53 1.2 
90 5400M 100 5400M 100 1.92 1.92 1.3 
87.5 '818M 100 818M 100 4.49 4.49 1.4 

85 101 M 100 101 M 100 0.31 0.31 1.5 

82.5 15 100 5 100 0.17 0.17 1.6 
80 900 M 100 900 M 100 3.41 3.41 1.7 

77.S 875 M 100 87S5M 100 4.47 4.47 1.8 
75 ____I_ _ I__ _, 

72.51 _ ' _ 

70 -_ , , 

67.5 8 100 100 1.16 1.16 2. 
65 _ _ .. .. 

62.5 3. 
60 100 21.95 21.95 3.1 

57.5' 90 100 90 100 11.55 11.55 3.1A 

i 9 100 9 100 '1.39 1.39 3.2 

52.5 7 100 7 100 0.56 0.56 3.3 
so 2 100 2 100 0.55 0.55 3.4 

47.5 2 100 2 100 2.65 2.65 3.5 
45 2 100 2 100 0.47 0.47 3.6 

42.5 2 100 2 100 1.41 1.41 3.7 

40 2 100 2 100 0.25 0.25 3.8 
37.5: 4 100. 4 100 0.24 0.24 3.9 
35 • 4 100 4 100 2.15 2.15 3.10 

32.5: 374 M 100 374 M 100 6.66 6.66 3.11 

30 132 M 100 132 M 100 0.94 0.94 3.12 

27.5: 9 100 9 100 0.69 0.69 3.13 
25 __3.14 

22.5 _ _ ,. 

20 100 100 100 100 11.62 11.62 4.1 

17.5 100 100 100 100 2.32 2.32 4.2 
s15 _ 5. 

12.5 100 100 100 100 3.19 3.19 5.1 
iO 100 100 100 100 1. 91 1.91 5.2 

.... . . 7.5 100 100 100 100 2.65 2.65 6. 
. 100 100 100 100 0.18 0.18 7. 

2.5 

19E42 
_ 
- - 10 .00 

_I 0o _ _ _ 100.00 100.00 

00 100.00 

P. T. PERFECT CIRCLE
 



I F. to UrNtt AUG 9. - ~T~.-S. OC.--~~ i - DEC. -.. ANJ. 191-IM -- E.--.--AC -..- A RM--.--. _o _0_9so AD So40 50 90 la7 t3o Uo ISO m 1w 1 .2o m2 220 Z30 4o moloi N2O M0 

"Wb" 0 JOB*' : 7;*7"- - 377 14.31 , 

.. -.... , ,, ,, .,.,,,,4 2411 .0 _ _,_1_, 

'5 , -A re 12.3 ..~9 2 10.73 , 

j 
, . . 

5- ".T 12 1.10 

3 10.13 ,1! 

_________ __ is 12.19 

* -1~ 0.73 

Bus 

* ~ *%~ ~ 8 12.%l 

E~~J~~N7SLW1.0.'AO 

~ ~":- usriy 231 0.51 

i*'US M . MW' 5 -

t*&-.,_Fis 0.91'E' . E- -ZJ,. 2 1.10
 
T- , .1 1- .4 


%IIt k;7 OX2'"~":E.~ '"A:'" 1 0.37 ­
a 

10 

Z-WOAESTEq 12 

. 7 

* a '5.lEAE1 ISEl*P Is 

* 1.2~'. ~~APV 2IAMF .F 
QV . VM e T P 1 

~A~F* ~ 4 ~ET.G 
j '.A* N SLR.CE ' INSI 4 

O._ ., a - AT'C 3. :h, TAL-. N 

W.fiAPION MA4*7111W..
 

_ flqo L_40 100 

:2WIT !A-STALLAMM~, 449' 

*.- . IS 
VAR0 P'MELI6AUTO 2 

V-S- -'t- A 24 

~ S..A?.-. 7 

0.'1 
.' '-r 


0.27 

91;­

4.10 

.2 
6.55
 

1.10 ­
0.7' 

0 .7 3 

2 I 

3.20 

325 
.10 

1.6 

1.66 

Q~ 

21 

01 

*t!"'If 

-'LAMT TESTI W 

fNaL :CSTNC. 

I E1o...4lJ 

4,02 100 

100 11.10 

tO'2.5 

-

...A r 

; 

,;.10 

-

i, 

,i . i ! '°' , : , ' 

-

. ,' 

., . ', ik. 

~ifi 

. .. .. . .. . . 

- - - I i T Ii-77 

A SACTUA. --.-- OS.. 
5 SCHEDULE a* N STARTED. 

wWORK 4 C AS Of .DATE­ . 
. EmS '00'!.*Ci PLETED TY ' UNDER CONST, 1RESS 



_9

610 

TIME SCHEDULE
 
UJUNG BERUNG ERECTION
 

MAY-L AJLY-. , OC. NO-- DEC. . j". u M2*-I-.. AP -­
n.'mon Mo nOo 3to MN O NO 3m m a W A N M M -Wo SmoSo 

-" " OU 2O m -- 10 -------.- -- -_"--210-V2 . .... 

-- 4 4 1 - " 

i l " -= J I I I I ; ] I [Ii ­

... . .~~ _I__.- ~ ~T- ' -­

2 . =' ,-. . .8. 

, , , j._ 

if I -L 

3.'- .4 is .. L6 5971 -~ 

SI 9c 49 -"1.3 - ... -

I I 



CHE-DULE -

G ERECTION 

, 

-

':r457PUCTCN - SS ICr""A?C 10-31-11 
AUG. AMj 1T . F NO.OCT.__ - AR__~JG___'___ _-----IA.--- NOVU-.. -... F C .1 -5:"E 

0 AM 490 S m4 5 fi)GO____0___0_M_______ 10__. A 40 12 4.0 Sao 150 SW 80 goo' 600 610 6f__ f . r 'TAP 

77 100-,'_2.71-7.'l"- 4 38-:3"-. 

1 6 26 100 26 100 2.11 1.9 .19 

92 24 4 100 24 ' 100 - .'' . 'I 

4 ,a, , . 2 I , .o.,. ,n ,7 
26 1 100 a. 100 1:.10 0 1.11 I 

0 12'1100 12 100 1 i.,@ si'. 


79-, 1 I. . 6 . . I .tooIs-

- 3-1 100 312 100 1.77.I 1 1, 

- 13- 20 2- - to IT.'---a-­
to2 21 r .3 U7100 0.) 

100 2 1"0 0.72 0.7 1 

463 1o.77 140, 100- 2.52 7.9 .. 

5* A.7".72­~2.73 
- .5 1903,7 11050 100- &9... ',.. . 

& 231 lOG '25: 't I 1W I. '1 'lU . 
So1369L I 372 1L3 __.4 L 

24 1? 001 29 IGO &W I A."V 102 . 
12 2O • 00 5 2o lOS 1.10 IS 31 

7A0 100 411 to00 2.I012.1 '31
0'21is ' 30 1 .0 5271. 

I II 100 I1 32 0. M 

- I 6 , 1 MIST00 . SOI­
. .. 6 1 ,0 ,ooi lI, , I 311..; ... 

___________to__ Im .w it a. to &*.*" 

Iw a 101 261.0 1o. an, 

0in 1I-,* U' L w.*I4 .A LU" 

--- IP5 ' I ' 0~~~4 

- -'-"- - - - - - ­ 63 9- 10 I0- .0 

44. 
 95'TO I 100 U..1.18 6q 

- m 100 2 t 3.1 12.3 7 

I44sf too f 1 100, 3 .21 & 
I& I . I '4 A. 914 1 124 GO. 0 ta1 14.3 A 

-, F ­-+- - k , i + I t 1 I0 k - - 7L • - __4.30t ­

2 w0 2 110 II1. & 

_.--_--_____ _ji 11 ! i.14z1 _il+
 

' ~~~"" ~i r, 

315609413 33N IN 179 4.02 S 

* 1- 24 24 j0 10 MV1' 0 

' .. . 36. .
 

S11 .009, . t 

.... _ _ .L I L..I+ 1 ... . .-. .I.-- l....L... .._L,_L.- I, . I1,.;... .... .
 

-1 Th1 . . . 11 , 64. .+. ."..11 ' 



NO WO RK I T 

...._•__ _... 

M 

... 
U 

_10 

% 2PBIL.. 

... 20 30 40 50 
MAY 

61 

,'. 

110 
1.1 

1.3 
.' 

".*.. 

cter, 

I5cm 

rood 
road 

Yarc 

CIV IL * 

L. grubtrg ,'- .itg 

crush 

sub : base 

top*su' c. . 

ara+oqe O'iini 

bodSm, 

. 

SqU 4 

5... 

,9ox, 

6'. 

JL 

01 

. 

.e 

-------­

. " -"*- ... 

.. 

__ 

1 7,' cha -Iinlit fence 

*:4:~ddnage ~Si 
6.1-

At 

:W ridge -

! wlqlkway . 

-. -CONSTRUITION P AN* * 

i" 

.1 
.2 

,0 

os. 

3,o 
S::all 

FOUNDATION 

but OCB L Ironisil 

s~70AV OCB 
: 150 1 70KV. transformer 

3 5. V50/;70 KV Irons oil containmen-v't 
• 

6 

. 

0.47' 
0,&4 
0.. 

15 .O2OKV 

3 79 150/20KV 
$ ::: grounding 

transformer 

trans oil containment 
transformer 

Doi 

2 
2 

. 

.3 

1.0. 
011 

-K-2-2 grounding resistor 0.__"_ _o- - .. .. 

- -' 3 11 cable ' trench 

* 20 V distribution trench 

i 

1 

90m; 

304" 0.29 

...... 

"__ 

" ..":.' 

*k concrete rod' Colverts 
-314 'etaiing, wall 

40 : GNO SYSTEM 

10 O.89 

_.. 

- -

. .,_ 

:. 
- below 
.0: C 

ground 
9oveground 

system 
S, 

ttOO 
,tern1oo 

3.40 
0.37 

• 

;*.. 

-

SC CONDUIT SVSTEM 

5 1 below c urd conduit 

ObOve ground conduit 

4::~:~ frnsh material for fard Vitng 

Iurnisn material tor station service 
: + . • +T o TAL t 

0o 
1 0oo 

toO 

too 
__ 

0211 

4.,11 

.1 
8S.21 

,:... 

. 

... 

. . . .... 

+-

A ACTUAL 
S * SCHEDULE 

ORIGINAL SCHEDULE 

"t 

Q 
Is - - . ..- . 

NOTES: the quqnfity percent is 
- based on percent of 

cost of each function 

. -

REVISED SCHEDULE / ' 
verse total cost 
work not started 

ITES 001.COMPLETED (TYR.)
1TE M 100as 

~ -work not complete
of date under 

construction 'progress 
lot: " -­ * +Z '+ .. +@:. . 



____ __ 

iL|1AY JUNE 

60 M o 90 	 10010 20 30 40 	 50 

C.! t I~ : "sto 50-E52 

0 '. -- -- -. 	 . -- . "+ .... .. -. . . . . ., - .. . ,ri +]. 5. jig
(I q 0-. J .. - .3--

Ur, r. . . .. 3.92 it = -----------. .-- - " - " - - .. . 
C & -droo r r6', to 027 

fence 	 $on" 

1 0.37 

1\ 0.2L 

.11* 0,10, 

0.96ITPUCTION P' AN' 6 

_ l)t -	 4--- -.... . .. . - .. ;'V t__ no__ O to___ n __, I_ 	 .- .-.- . 

OUNOATION----..-.
 
It OCS & t~ansf 4,26 28-M
 

~ 
.. 

~ . 

.l transformer 

V.trans oil contamnniwnPit I 	
. 

.V transformer 2 0131~ 
+'. . + + .

l tra n s o l containm ent ott 1 1,07 .-	
.1+- ... .. "-. .....

t rrsfor.---.. 	 ...-.... 

- -- - -..
trnsfr er I 	 ­

: t-... . '. ;:... ."" .. .. ....
resistor 	 20 1,* 

.. ..
 
390 1 5r e nc h 

strobution trench 1100& 0.19 

..,,.06. 	 o0 -1'ocd o a." 	 lae 
.....1 r,- .waltl. -, 

N-- - -- ..... +• 	 ....... a
 
Z .,.. 

' . . .... ..
;ound syste tO0 3.40 -00 	 , 

qrCunj s 1 tlm 00 0.3 	 z,.:. • , 

-DljiT 5¢STEv4 _	 "_ 
; 

" 

-. u.d conduit 1 

qround conduit 100O 0."1 

mater.Oi t fo arr q"ing to0 4.11
 
.. --­._- - .	 . ..-F- n t - +o . for s t ohton ; Cf v ,cc tOO -l ;-4_- -

T 0T AL 8S.21 

C1E LC LE NOTES: te quqnfity percent is.02 
CEDLE - -.ba.. ,don percent of 

CHEDULE Cost of each function 
Cverse total cost 

+ work not, started 
00%. 	COMPLETED (TYR) -- workflit cotltplete 

as; of date under 
construction 'progress 

ft A + + .+ 	 ... . .+ 

http:mater.Oi


_.

___ 

STIME SCHE 
UJUNG "BERUNG -R K" - , -

AUGUST OCTOBER 

100 110 120 130 11.0 150 160 170 10 190 200 210 220 

-JULY U- "I- SEPTEWBER - - "--, NC] 

... - ....... ... 


__I_77L 
..-


L
 

..
 

. ... ..- if ­ ..-- "-
,. 

'-' - a ."- - ­ .f. -" 

- l.pw -. 

. . ... - -- - l -I 
. . - .. . 

. ... _ ..- -. . . . . ... " ' . .=," . .... -
_ 

(i ' -
" __. 

.
 

; ..-.... - . ., l __ . 

• ....... 
 . . " - - -'1" ' -­

.. . . . .. . 4,-. __ __. 

-F 4-T 

5. . . . . .. . 7 7 2. . . . , 

22,0 2682 336 39.17 54..35 6r0eP 81 69 8846 94.15 

~R"A14AL ,PLEVUJN':.i
4 ... . 



YARD 

\R
D A Y 
A JANUARY 81 ... " -FEBRUARY- 4- MARCH-- APRILOECEMBERD..-

33020 350 30 370 ..F ...... 
250 29.. 310250 250 270 3 0 0 

--

.... --- .- ..---....................... ..... 


IF.I 

t --

. .
 . ..
 
9 2"• m m 

10.0 1077.50 '.0
57.50r 59.58 0.17 1. 

100 0.0100100.00 100.00 100.00 100.00100.00 100.00 100.00 

PLETION 



-MAY- -- -JUNE JULY- 'i -AUGUST .... -S*ptombr­
4W0 460 470 480 490 500 Siqj0 s :Q D

410 420 430 4W 

1- -­-

.. 

...- -'...|
0 . 

. . 
i 

Q,4 064 81.0 81.23 36100.00 Bg 25 
0.00 .*10000 100.00 100M 1.0 100.00 10001QO 0.0100 

http:36100.00


______ 

-
550 " 

____/OF 
October --... 
0 50 

__T_ _, 
OPL 
TION 

CONSTRUCTION PROGRESS TO DATE 10-31-961 
U N i.VT I/% O ,_ 

-ACTUAL- SCHEDULED- ACTUAL SCIE, 
-CITY. % QTY. % % V. 

I 

9% 

S"t9000M2 

- 0 
90 0.0-

-7.5 0 

85 [306M" 
2,S 10 

So 990M 
77S.00M 

7S 1
72.5 1 

98 • 

0 
40 -i-

0 
100 
100 
9100 
100 

100 
100 

--

mnu 100 J 5.13..... 

m 100 0 

1 100 1.8-

1 100 01 

306M 100 0.82 

10 100 0.27 
5.9 

500M 100:: 7.13 

1 100 -0;37 
1 100 0.22 

-

15.23 1,1 

2.92 1.2 
2.69 1.3 
3.27 14 

0.82, 111 
0.27 1.6 
&181 1. 
.13," I.9 

0.37, I9 
0.22, 1.10 

7 
.B-

1 100 
100 

-1 
l 

10a. 
100 

0.10 
0.58 

0.10- 1.11 
0.,. 

I 

... 

i 

57.5 

552• .S 

28 

10- 6 

100 

. ...0" 100-

428 

106. 

100 

100100 

28.56 
1.60.47* 

296. 11 
I;68A120.47. 3 

* 
SOL 1 . 

0.98, 
100 
96 

1 
1 

100 
100 

0.34 
0.95, 

0.3.41 
0.97,;, ;5- ... 

I 

I 

4S 2.. 

I 1.980':'1 " 

S3.s 3 

3-3L.5- 370M, 

100 

99100 

100 
-1--1-10094.87 

2 
2," 1 

3 

3390M -

100 0.5-, 
100' 1.06.100/ 0.11" 

100:1 0.20 
100' 13'7
100 1.17100 :7_20 

0.58 

1.0? 3.7,0.11?: asl 

'0.20 . 39. 
-

1.17 ,,.9 

* 

I 

-m 

2%S 
22. 

120M 

10 
-... 

"100., 

100 
-.. 

120M. 
1"0. 

-

100 
.Q0 

-

0.29 
0.89 

-.. 

0.29r 
0.9 

3.1 
'I 

4.I 

- --

I 
""20 100 100 

17,S*100 2Z5­20 100 100100" 

I1 '100 100"II5 

1I00 
100 

1 

100: 
100100' 

100' 

3.40 
0.373.4 

0.21 

.40O:I 
0.37 ' "160s; 

0.21, .2 

•~ I 

I 125-7.5"OOSI0 100 
1100 

100,100 100100 
10.00" 

100100 
100 

146'-4.21 
41V96 

IAL-L4,21- 6. 
/.,- 7.. 

-I 'z76.66 .85.2 

18o.o10.01,10 0.00 100.0 o 10 0 .00 USING 100%. AS BASE 8997 100.00 
' . ... 

. . . . . . . . . . . . . . . . . ..;... .. . .. .. . . . . . . ... . . . . . . . . . . . .. . . . • ., 

Jaka rta. ,.AprIl 1980 

P.T.,ERSE r 

Contractor
 



BANDUNG UTARA SUBSTATION
 

SConnecting Control
 

Cable to 150 KV OCB
 

Pulling Control Cable
 



UJUNGBERUNG SUBSTATION
 

Z~ 
Preparing to 
pull Slack
 

Spans from Cigereleng
 
Terminal Tower to
 

Substation
 

Terminating Cigerel eng
 

Line
 



UJUNGBERUNG SUBSTATION
 

Installing Power Line Carrier
 
Communication-s Equib-ent
 

Testing Relays
 


