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VICTORIAS-MANAPLA- CADIZ RURAL ELECTRIC 
SERVICE COOPERATIVE 

September, 1967 

RESOLUTION 

WHEREAS, it is the objective of the Victorias-Manapla-Cadiz 
Rural Electric Service Cooperative to make dependable, ade
quate, and reasonably priced electric service available to every
one in the area which it serves, and 

WHEREAS, the Cooperative is able to offer only limited service 
to a few consumers, due to inadequacies in existing facilities and 
lack of adequate financi.ig for area-coverage concepts of service, 
and 

WHEREAS, a rural electrification team from the National Rural 
Electric Cooperative Association of the United States, acting 
through contracts between the United States Agency for Interna
tional Development and the Philippine National Economic Council, 
has studied the feasibility of an expanded system; 

NOW, THEREFORE, BE IT RESOLVED, that the NRECA team 
report entitled "Enginee ring-Feasibility and Loan Application 
Report", dated August, 1967 be hereby accepted and approved as 
submitted, and adopted as the Cooperative's plan for expansion 
and development. 

I, ROMEO R. ASCALON, Secretary of Victorias-Manapla-Cadiz 
Rural Electric Service Cooperative, do hereby certify that the 
above is a true and correct copy of a resolution contained in the 
minutes of a meeting of the Board of Directors of VRESCO held 
on the 6th day of September, 1967, at which meeting a quorum was 
present. 

Is! Romeo R. Ascalon 
Romeo R. Ascalon 
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INTRODUCTION 

This report, for Victorias-Manapla-Cadiz Rural Electric Serv

ice Cooperative, is prepared and submitted as part of the obli

gation of the National Rural Electric Cooperative Association's 

team to the program of rural electrification in the Philippines. 

The area around Victorias was recommended for development, 

by the National Power Survey made in 1965, and is selected as 
the first pilot-project site under our contract. 

There are several reasons for selection of this particular area 

in Negros Occidental. The people there chose to try to satisfy 

their needs for adequate electric service by forming a r u r al 

electric cooperative. Thus an organization already exists and 

certain groundwork has already been done. The necessary 
franchises for the three principal Municipalities, which will 

form most of the proposed service area, have already been se

cured. A certificate of public necessity and convenience has 
been issued by the Pubiic Service Commission. Bylaws have 
been adopted, facilities built, staff hired and service rendered 
- though in a very limited way. Above all, the people have dem

onstrated an enthusiasm for their project and are prepared to 
give freely of their time and energies, and want to develop a 
system which will help everyone by providing reasonably-priced, 
dependable, and adequate electric service to all who want and 
need it. They recognize that such electric service is a major 

factor in the economic development of the area and the we 11 
being of the people. 

Rural electric cooperatives have proven their worth in other loca
tions. They have been largoly responsible for the electrification 
of rural America over the past thirty years. In more recent 

times the idea has been extended to provide service in other coun
tries throughout the world. The low operating costs of this type 
of system are essential to help meet feasibility in rural areas 

which lack the consumer density and economic level of u r b an 
districts. A system "owned-by-those-it-serves" has identical 
interests for the supplier and the consumer, which certainly leads 
to good standards of service at minimum rates consistent with good 

service and safety. 

Any lack of success uf the Cooperative to date is due almost en

tirely to lack of adequate funds. An electric power system re
quires a very high level of investment per consumer and gives a 
relatively luw return cn that investment. Limited funds restrict 
the size of a system and small systems are inefficient and imprac
tical. The cost of power from small generating plants plus the 
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high percentage of revenue necessary to provide for operation, 
maintenance and administration, results in high cost power to 
the consumer. The amount of power available is inadequate to 
support productive endeavors, even if the user could afford it. 
Only through large systems can there be any measure of effi
ciency. The larger generating units produce the necessary 
power to foster commercial and industrial development as well 
as supply the domestic requirements. Average kwh costs are 
reduced and the volume of sales is such that the system can af
ford competent management and professional services. These 
advantages are passed on to consumers in the form of lower re
tail costs and dependable service. 

The Philippine government is concerned with the lack of r u r a 1 
electrification, and appreciates its need as an important factor 
in raising the economic level of rural areas, and the standard of 
living of its residents. There are also advantages in helping the 
people to help themselves and provide opportunities for a sense 
of ownership and participation in the democratic processes by 
which a cooperative is organized and sustained. In 1962 the 
Electrification Administration was created, responsible to the 
President, and given the responsibility of fostering and encour
aging a program of rural electrification. A small budget was pro
vided to establish a revolving fund - far too small to make much 
impression on so large a challenge. Policies and procedures of 
the Agency are not, in our opinion, conducive to the type of rural 
electrification development which we believe is necessary in order 
to achieve national objectives. 

We must also emphasize that no rural electric system can be 
launched as a one-time investment proposal. Initial costs, espe
cially for generating plants and transmission lines, must be geared 
to future needs. Losses must be expected and accepted for the 
first few years of operation as load and usage is developed. New 
capital must be made available, for long-term repayment at reason
able rates, to provide for necessary system improvements and ex
pansion. Under the repayment schedules for loan funds it is not 
possible to produce enough cash margins fiom operations to pro
vide for all expansion and improvement needs. Thus continuing 
support for a rural electrification program is just as important as 
the initial effort. 

Rural electrification programs also involve more than considera
tion which can be given by the Electrification Administration. The 
activities and policies of other Governmental agencies, such as 
National Power Corporation, Cooperatives Administration Office, 
Public Service Commission and Bureau of Public Roads are in
volved and should be recognized. 

1.2
 



We hope that the development of the Victorias-Manapla-Cadiz 
Rural Electric Service Cooperative wijl serve as a model for 

similar development in other areas of the Philippines. Data 

in this report, refined by actual construction and o p e r at i n g 

statistics, will be useful to other projects. Success here will 

be an incentive for others to seek similar relief from electric 

power deficiencies in their areas. It will also serve as a guide 

in formulating responsive policies and procedures in Agencies 

concerned with the rural electrification program. 

We believe that this report presents a reasonable, practical and 

feasible plan to bring the benefits of electric service to a large 

number of rural people who have never had the opportunity o f 

such service. Loan funds invested in this endeavor should be 

repaid in full and with interest. It is difficult to express a 

measure of the benefits to accrue from increased productivity, 

improved social services, relief from drudgery, and a higher 

standard of living. The cost of power will be reasonable to the 

consumer, and it will be available at all times, day or night. 

If the members are faithful to the ideals and concepts of the co

operative; prudent and businesslike in its operation and manag:

ment, it will serve them well and offer ever-increasing benefits 

as the years go by. 
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11. With assistance from the Consulting Engineers and 
NRECA staff, the Cooperative should negotiate a contract 
with Victorias Milling Company for the installation and ope
ration of diesel-electric units. 

12. There must be continued cooperation with other agen
cies of government, in addition to the Electrification Admin
istration, such as the Public Service Commission, Coopera
tives Administration Office, Bureau of Public Roads, National 
Power Corporation and others which may be concerned with a 
rural electrification program. Such cooperation should lead to 
rules and regulations, standards of construction, and safety 
measures which are responsive to the problems and needs of 
development of rural systems. 

13. When a loan is announced the Cooperative, using work
ing funds provided, should proceed with staff organization and 
training, and the development of administrative and operating 
policies and methods. The NRECA rural electrification team 

will be available for consultation and active cooperation in this 
work. 

14. Every effort should be made to secure release of the 

balance of the loan funds already committed by the EA to the 
project. This will permit payment of obligations incurred during 
consL.uction of existing facilities, in reliance on the total loan. 

15. The Electrification Administration is the agency charged 
with responsibility to foster and develop a rural electrification 
program. They should be fully informed of all phases of system 
development so that lessons which may be learned from this pilot 
project can be adapted for use in other areas. 

16. There must be realization that rural electrification is a 

national concern. The economic and social development of the 
rural areas are a matter of national interest. The values to be 

derived from this Cooperative system may be lost if it is not sus
tained under a long-range financial program, and permitted to 
operate within a reasonable framework of regulation and utility 
law. 
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and techniques acceptable for application in a general nation

wide program of rural electrification. 

The Electrification Administration will be invited and encour

aged to observe all phases of engineering, construction, ope

ration and management of the project so that mutual benefits 

may be derived for the electrification program. 

B. Recommendations: 

1. This report provides for expansion of the Victorias
Manapla-Cadiz Rural Electric Service Cooperative in Negros 

Occidental, so that service will be available to all who need it. 

This service will be available at reasonable rates; on a 24-hour 

basis, and in adequate amounts. 

2. Development of this pilot project will satisfy objectives 

of the Administration to encourage and foster a program of rural 

electrification responsive to the economic and social needs of the 

Country. 

3. The NRECA rural electrification team finds that develop

ment of this Coop :rtive is practical and feasiblc and that loan 

funds may prudently be committed to the project. These loan 

funds will be vepaid in full with interest. Long-term loans at low 

interest will be necessary to develop feasibility and provide serv

ice at rate schedules which the rural people can afford, and which 

will encourage the abundant use of electric power for home and 
industry. 

4. Favorable consif, ration should be given to the VRESCO 
loan application which may be summarized as follows: 

Distribution facilitic.= P3, 985,010 

Generation equipment 3,150,000 
Contingencies, transportation, 

communication, tools and 

equipment 901, 990 
Sub-total P8,037, 000 

These funds should be made available at 3-1/2% interest, and re

paid over 25 years but including a 5-year deferment for principal 

payments. 

For a house wiring program and to provide working funds: 
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Wiring program P363,000 
Working funds 137,000 

Sub-total P500, 000 

These funds should be made available at interest not to exceed 
3-1/2% and should be repaid in one lump sum 5 years after the 
date of the note. 

Loans should be made with U.S. dollar and peso components ap
propriate to the resources and policies of the agencies concerned 
with the program, and in line with the usc to be made of the funds. 

5. The loan should be made directly with VRESCO. Funds 
should be released only on requisition by the Cooperative, for
 
stated purposes recommended by the independpnt supervising 
con
sulting engineers, and approved by NRECA staff. 

6. System engineerin.g work from design through construc
tion and acceptance should be through contract services with 
com
petent Consulting Engineers. We recommend that this work be
 
done by an association of a Filipino Company and a U.S. Company
 
experienced with the rural electrification program through Coop
eratives.
 

7. There must be firm control over material orders to en
sure that reasonable standards of quality are met. Consideration
 
should be given to separate material orders for major equipment
 
items, based on specifications and inspection provided by the Con
sulting Engineers. Construction should then be considered by 
labor only contract. In every case the contracts should be awarded 
after competitive bidding from qualified suppliers and contractors. 

8. The Cooperative, as a prerequisite to fund releases, must 
obtain necessary commitments from members for electric service; 
contracts for commercial, irrigation and large-power connections 
where appropriate, and also sufficient contracts for wiring workers' 
houses so that feasibility conditions can be met. 

9. The Cooperative must take steps to secure franchises for 
the parts of two Municipalities which lie within the proposed serv
ice area, but are not included in the existing franchise. 

10. In order that the maximum benefits of the service shall 
flow to the most people, the Cooperative should reestablish its 
service commitments in the town of Manapla and serve each in
dividual consumer there, as a direct customer. 
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SUMMARY AND RECOMMENDATIONS 

A. Summary: 

This report presents a plan for extended service by the 
Victorias-Manapla-Cadiz Rural Electric Service Coopera
tive in Negros Occidental. The Cooperative is newly formed 
and is struggling with problems of financing, power supply, 
organization and operation. Their Board of Directors has ac
cepted a proposal for this study to be made by the rural elec
trification team of the National Rural Electric Cooperative 
Association. This is done under NEC/AID agreements which 
seek to develop a rural electrification program, following orig
inal recommendations made in 1965 by the National Power Sur
vey. 

The analysis covers a ten-year period with system needs sched
uled year by year. Thus the system ability and capacity will 
match the growth of demand and consumption. Financial fore
casts are also made year by year over the same period. The 
loan application covers the funding of the initial construction 
program plus two years development. It is anticipated that 
future loans will be made on a two-year basis. 

A distribution system has been designed based on data secured 
from field surveys. These 7.6/13. 2 kv. lines will distribute 
adequate amounts of power, in a safe, dependable and u s e fu 1 
manner to all who want service in the Cooperative's area. Serv
ice should be available to everyone - farm worker, planter, land
owner, business, commercial, farms, schools, churches and 
hospitals. Service should also be provided at reasonable rates, 
and new rate schedules are proposed for this purpose. They are 
adequate to ensure feasibility but offer substantial reductions over 
current schedules. The initial construction will provide about 
375 km. of new primary distribution line to add to the existing 
75 km. and to serve about 6700 meters. Construction standards 
are proposed, based on standards used in the rural electrification 
program of the U. S., which will provide safe and adequate service 

at minimum cost. 

A limited, non-firm power supply is one of the problems which 
faces the Cooperative. Plans are developed to install two diesel
electric units each rated 1750 kw. These will be followed by two 
more similar units as load grows. It is anticipated that the third 
unit will be added during the third year of operation and the fourth 
unit during the sixth year. Proposals are made for an agreement 
with Victorias Milling Company for installation of the generators 
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at the Manapla compound and operation by experienced VMC 
staff. Mutual benefits to be derived from such an arrange
ment are discussed briefly. 

One fundamental concept in the development of the non-profit 
cooperative venture is that electric service shall be available 
to everyone. An important group to be served are the nipa 
huts and small homes of the farm workers. A wiring program 
is proposed which will enable these dwellings to be equipped 
for lights and small appliance connections without delay. This 
wiring program is vital for the success of the Cooperative. Not 
only will it be the means of ensuring that the workers' houses 
are served, but it will also provide, through the large number 
of connections, the revenue necessary to provide for operation 
and maintenance of the system. 

Cost estimates have been made for all units of construction. 
This data has been compiled from current prices obtained from 
suppliers, the Electrification Administration records, and from 
records of other operating utilities. Estimates of revenue have 
also been made based on proposed new rate schedules, consump
tion and customer estimates. Feasibility is shown with a break
even point at about the fourth year, and margins available in the 
fifth. Detailed forecasts of revenue and expenses have been made 
over the ten-year period. 

All of the data developed in the report leads to the conclusion that 
an investment in this project would be both prudent and feasible. 
The report concludes with a loan application to USAID and NEC for 
a total of , 537, 000 divided by purpose as follows: 

Distribution facilities P3, 985, 010 
Generation equipment 
Contingencies, transportat

communications, tools, 
ion, 
etc. 

3, 150,000 
901, 990 

Wiring program 
Working funds 

363, 000 
137, 000 

P8,537,000 

The plant funds to be borrowed at 3-1/2% for 25 years, with prin
cipal payments deferred for 5 years. The wiring program and 
working funds to be repaid in full, after 5 years, and at interest 
not to exceed 3-1/2%. 

One principal objective in developing this Cooperative is that it 
may serve as a model for similar projects in other areas. Suc
cess here will be of great value in making the ideas, concepts 
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ANALYSIS OF EXISTING SYSTEM 

A. Description: 

The Victorias-Manapla-Cadiz Rural Electric Service Coopera
tive was organized by the sugar planters of the Victorias Mill
ing Company's marketing area. Two other cooperative organ
izations were serving this group's needs in marketing the crops 
and securing domestic and agricultural supplies. These coop
eratives have been working in a satisfactory and beneficial way 
for their members. It was logical for the planters to turn to the 
same type of self-help attitude in order to satisfy their needs for 
electricity for domestic and agricultural purposes. 

Electric service franchises existed in the Municipalities of the 
area. Service, however, was limited to the main Poblacions and 
even there was erratic and undependable, high-priced, and of 
poor quality. There was no service at all rendered to the out
lying'barrios and rural sections. Many haciendas operated small 
individual generating sets for the main house and such other serv
ices as could be given conveniently, but this has always been an 
expensive and inadequate means of furnishing electric power. 

The ideas of a cooperative endeavour were given impetus through 
Don Carlos Locsin, Chairman of the Board of Victorias Milling 
Company. Having studied the Rural Electrification program in 
the U. S. , he urged the adoption of similar concepts and i d e a 1 s 
for the development of electric power in rural areas of the 
Philippines. He was joined by other dedicated citizens and the 
cooperative was formed, not only to serve the needs of the 
planters' homes, but to serve the needs of the whole area - work
ers' houses, schools, churches, hospital, cottage industries, 
commercial establishments, irrigation pumps - in fact, service 
to all who need it. 

A Congressional franchise was secured, Republic Act No. 4588, 
covering the Municipality of Victorias outside the Poblacion 
boundary as of June 19, 1965; the Municipality of Manapla and 
the Municipality of Cadiz outside the Poblacion boundary as of 
June 19, 1965. The Public Service Commission granted a cer
tificate of public convenience and necessity covering service in 
the franchised area. 

By-laws were adopted which conform closely with model by-laws 
recommended or required by the Cooperatives Administration 
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Office. These by-laws have been satisfactory for getting the 
Cooperative started, but are generally oriented towards the 

needs of cooperatives which deal in goods rather than services. 

Rate schedules were also adopted based on the "standard" sched

ules recommended by PSC for rural systems. 

In all of these endeavours the cooperative was aided and en

couraged by VMC who recognized that their own interests were 

present too in the interests of the planters. As a matter of civic 

conscience, as well as good public relations, the Company helped 

with this program designed to bring a higher standard of living, 

a better way of life, more productivity and more opportunity to 

the rural area and its people. 

B. Board of Directors: 

The affairs of the Cooperative are managed by a seven-man Board 

of Directors who represent the members' interests. They serve 

without pay and are subject to election by the membership. Meet

ings are held once each month on a regular basis. The pr e s e n t 

members of the Board are: 

Cornelio M. Consing - President (Planter)
 
Daniel G. Gustillo - 1st Vice President (Planter)
 

Vicente Montinola - 2nd Vice President (Planter)
 

Claudio R. de Luzuriaga - Director (Vice Pres. VMC)
 
Salud Montinola - Director' (Planter)
 

Jose M. Consing - Director (Manager Rural Bank)
 

Jesus M. Fermin - Director (Mayor of Victorias)
 

Two other members also serve in the capacities of Treasurer and 

Secretary. 

Eduardo Locsin - Treasurer
 

Romeo R. Ascalon - Secretary
 

C. Staff: 

The Cooperative maintains a small staff. Mr. Remo B. Ramos, 

Manager of the marketing and supply cooperatives, manages 

VRESCO on a part-time basis. Other office services such as 

bookkeeping and secretarial are furnished by the other coopera

tives on a cost-reimbursement basis. 

Mr. Robert S. Azachee is the Electrical Engineer responsible for 

the construction and operation of the system. He is assisted by a 

small group of linemen and helpers - the number varying accord
ing to need, but usually less than five. 
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D. Membership: 

The membership now stands at 156 but the Cooperative has only 
been able to extend service to 53 of these, plus the three Pobla
cions of Victorias, Manapla and Cadiz. Shortage of capital and 
lack of adequate power supplies limit expansion at this time. 

E. Finances: 

Capital for the Cooperative's construction program has come 
from member's subscriptions to stock, cash deposits and a loan 
from the Electrification Administration. The EA loan was for 
P424, 675 and construction was planned and executed on thi s 
basis. However, only P239, 000 has been advanced leaving a 
balance of P185, 165 still with EA, which apparently cannot be 
drawn due to general cash deficiencies for the electrification 
program. This shortage of loan advances is the principal rc.a
son for the accounts payable shown on the balance sheet at the 
end of this section. 

This tentative balance sheet shows a statement of financial con
dition as of June 30, 1967. Total assets are P1, 176, 351 and 
little discussion is necessary because most of the entries are 
self- explanatory. 

A statement of operations for the six months period ended June 
30, 1967 is also presented at the end of this section. From an 
operating revenue of P83, 577 the cost of power purchased from 
VMC was P37, 778. This gives a power cost of 45% of revenue 
- a high but not unreasonable figure. General and administra
tive charges are given as P63, 407 or 76% of revenue - a com
pletely unreasonable figure. This is mainly due to depreciation 
of P39, 328, which represents . rate of 8%. In our opinion the 
depreciation rate should be less than half this figure and as such 
would eliminate the net loss shown for operations. 

F. Plant: 

The distribution lines of the Cooperative serve 53 members and 
3 Poblacions over a primary system built for 7.6/13.2 kv. 
grounded-Y operation. These lines are as follows: 
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Description KM 

3$, #1/0 ACSR, OHN (3/8" steel) 44.6 
3, #4 ACSR 6.8 

Total 3$ 51.4 

V$, #1/0 ACSR 9.2
 
V$, #4 ACSR 5.1
 

Total v$ 14.3
 

1g, #1/0 ACSR 6.6
 
1g, #4 ACSR 4.6
 

Total I$ 11.2
 

These primary distribution lines have associated secondaries 
and services and 715 kva of transformer capacity for the mem
bers, in sizes ranging from 5 kva to 25 kva. The Poblacions 
are served at wholesale rates to single metering points where 
the Cooperative maintains transformers and meters. At 
Victorias there is 500 kva transformer capacity; 75 kva at 
Manapla, and 500 kva at Cadiz. 

Power for the system is supplied by VMC at two points. At 
Victorias the Cooperative has a substation rated at 2000 kva, 
4. 16 kv. delta to 7.6/13. 2 kv. wye. There is a three-phase 
transformer with tap-changing u;1der load. This latter feature 
is not working as there is no 7.6 kv. to 120/240V transformer 
and the control has to be connected for step-up operation. The 
second connection is at Manapla where the Cooperative main
tains a 750 kva substation, with a three-phase transformer rated 
480 volts to 13.2 kv. delta. 

There are obvious problems inherent in this system due to the 
substation differences. The practical problems have been dis
cussed with the Cooperative's staff and long-range solutions will 
surely be provided by the engineering work of the system expan
sion. 

Construction materials and stores are kept at the Engineer's 
home, at a warehouse building at Manapla, and in a storage lot 
adjacent to the su'bstation at Victorias. Most of the value is re
presented in reels of 3/8" high strength steel. It will be a chal
lenge for the engineers to find some use for it other than as a 
neutral for a three-phase circuit. 

The Cooperative also has a small inventory of tools and equip
ment, together with three 1941 model trucks. 
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G. Operation: 

The Cooperative's system was built by its own crews, who per
form maintenance work on the lines and also construct short ex
tensions as required. There are no oil circuit reclosers though 
most of the taps are fused to provide some measure of sectional
izing. Construction quality is very good and an effort has be en 
made to construct facilities according to standards established 
by REA for rural line construction in the U. S. The only criti
cism we ,night give is that facilities are "overbuilt" - that ade
quate service could be rendered with more economical design 
and construction. 

Power is supplied by VMC, and without this source the Coopera

tive could not have been established and continue to operate. 
Limitations in this power supply, however, create many problems 
- acceptable at this time because there is no alternative, but un
acceptable in any future design where an adequate and dependable 
supply must be assured. 

For approximately six weeks each zrear the mill is closed for 
cleaning, and serv-cin nd inspection of "ne~faclinery. ring 
this period the steam-turbines, which are normally the main 
source of power, are not running. Power is then generated by 
diesel-units at Victorias and Manapla. The Victorias diesels are 
used primarily for the plant and compound, and the Cooperative 
draws what power it can from the diesel-unit at Manapla. This 
imposes a limit of about 400 kw on the Cooperative's load. Serv
ice is then curtailed to the Poblacions and other members if neces
sary. 

uring the milling season the Cooperative may draw up to 1000 kw 
from the Victorias source, except on Mondays when the mill is 

ain closed down for a twelve-hour period for cleaning. At that 
ti e load is again limited by the capacity of the Manapla diesel. 

The Cooperative's three-p " eenVictorias and M 
acts as a tie between the two sites. VMC, during normal operation, 
wheels its power from Victorias to Manapla to satisfy its own loads 
at that point. There is no charge for this wheeling service and we 
presume this is all part of the consideration in the power sale agree
ment between VMC and VRESCO. 
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STATEMENT OF OPERATIONS
 
For the Six Months Period Ended June 30, 1967
 

(Tentative) 

Electric Operating Revenues 

Less: 	 Electricity Purchased for Resale 

Gross 	Profit 

Less: 	 General & Administrative Expenses: 

Salaries & Wages 
Traveling & Communication 
Expenses
 

Representation Expenses 
Fuel & Oil Expenses 
Repairs & Maintenance, Electric 

Plant 
SSS Contributions 
Supplies Expense 
Interest & Bank Charges 
Educational & Publicity Expenses 
Miscellaneous Expenses 
Insurance Expense 
Taxes 	& Licenses 

Rent Expense 
Injuries & Damages 
Medical & Hosp. Expenses 
Legal & Audit Fees 
Supervision & Engineering Fees 
Amortization of Organization 

Expenses & Other Deferred 
Charges 


Depreciation Expense 
Net Loss Before Other Items 

Less: 	 Interest Income 
Membership Fees 
Dividend Income 

Less: 	 Correction of Prior 
Years' Earnings 

Net Loss 

P83,577.49
 

37, 778.22 

45, 799. 27 

P4, 652. 68 
2,167.58 

50.00
 
895.41
 

1,868.13
 

120.80 
2.30
 

3,463.07
 
4, 269.99
 

57.06
 
1,617.99
 
1,271.00
 

806.28
 
243.00 
781.65
 
119.50 
750.00 

942.61
 
39, 327.79 63,406.84 

(P17, 607. 57) 

1,857.06
 
10.00
 
80.00 

1,947.06
 

1,394.82 552.24
 

(Pl7,055.33)
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STATEMENT OF FINANCIAL CONDITION 
June 30, 1967 
(Tentative) 

ASSETS 

CURRENT ASSETS 
Cash On Hand P 707.00 

Cash In Banks 66,456.77 
Accounts Receivable, 48, 869.66 

Consumers 
Accounts Receivable, 350.00 

Employees 
Deposits 21, 59Z. 50 
Materials & Supplies Inventory 97, 585.65 

Materials & Supplies In Transit 8,360.83 
Total Current Assets P243, 92Z. 41 

INVESTMENTS 
Phil. Federation of Consumers' 

Cooperatives 1,000.00 

FIXED ASSETS 
Electric Plant In Service 988,450.37 
Non-Utility Property 403.92 

988,854. 29 
Less: Accumulated Provision 77,314.11 911,540.18 

for Depreciation 
DEFERRED CHARGES 

Prepaid Insurance 3,198.79 

Organization Expenses 10,367.57 

Other Deferred Charges 6,322.29 19,888.65 

Total Assets P1,176,351.24 

LIABILITIES & MEMBERS' EQUITY 

CURRENT LIABILITIES 
Accounts Payable: 

VMC Sugarcane Planters' Coop. 
Marketing Association, Inc. 235,035.85 

Victorias Milling Co. , Inc. 22, 598.49 
Consumers' Deposits 1,023.00 
Members' Deposits 376,287.51 
Others 537.52
 

Total Current Liabilities 635,482.37 

LONG TERM LIABILITIES 
Loans Payable, Electrification Admin. 234, 035. 21 

Total Liabilities 869,517.58 
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STATEMENT OF FINANCIAL CONDITION 
June 30, 1967 (Tentative) 
Continued 

MEMBERS' EQUITY 
Capital Stock Authorized: 150, 000 

Shares at P10.00 - P1,500,000 
Subscribed: 112,470 shares P1,124, 700.00 
Less: Subscriptions Receivable 791,550.00 333,150.00 
Deficit ( 26, 316. 34) 

Total Liabilities & Members' Equity iPl, 176, 351.24 
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LOAD AND ENERGY FORECASTS 

A. Description 

A count of consumers was made by field survey crews who visited 
each hacienda and area to be served by the Cooperative. The lo
cation of every potential load was marked on a key map and each 
load classified. These cldssifications were based on the charac
teristics of the onsumer and the expected consumption. Thus, 
domestic service was broken down into three subdivisions to pro
perly account foraverywide divergence in kwh consumption rates. 
These three categories are: (1) The principal homes of landowners 
and planters which are expected to hay e high usage in keeping with 
the substantial character of most of these houses; (2) Overseers' 
houses which are expected to develop usage in the 300--400 kwh per 
month range, and (3) Workers' houses which will have very small 
consumption rates. Other classifications are for categories nor
mally used in the operation of any utility system - commercial, 
schools and churches, irrigation, large-power and security light
ing. 

We presume that the Coperative's proposal to finance nipa hut 
wiring will receive substantial support from the planters. The 
success of the Cooperative depends on the workers' houses be
coming paying consumers within the shortest practical period. Our 
estimates call for 80% of the workers' houses to be connected du
ring construction of the initial system. The actual count of such 
houses was 7950 which could be reasonably served - we have used 
6350 of these. The actual counts for other categories have been 
used for service in the first year, assuming that there will be a 
general acceptance of the power supply by all concerned. 

Consumption rates during the first year of operation have been de
termined by checking the Cooperative 's records for existing service 
where applicable. Where no such service is presently available 
we have estimated usage through consultationwith the Cooperative's 
Board and staff backed up with our own experience. We believe 
that consumption figures are conservative and that the Cooperative 
may well expect something better. 

Estimates of the number of consumers and their average consump
tion rates have been made annually for a ten-year period. These 
product total usage figures which are translated into system de
mand. All of this data is then applied to other sections of the re
port in the general determination of revenue and operating costs. 
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B. Consumer Estimates: 

During the ten-year period covered by this report the Cooperative 
should expect the number of consumers to increase. This will be 
due to several factors: (1) the general increase in population; 
(2) a migration into the area by others who seek the benefits which 
will come from the availability of power, and (3) an expansion of 
the interests of the people as they utilize new production tech
niques, cottage industries and commercial ventures made prac
tical by the power supply. 

Judgment has been used to apply an appropriate growth factor to 
each category of consumer. Our estimates, for a ten-year period 
are as follows: 

Classification 

Landowner-Planter 
Overseer 

Worker 

Commercial 
Schools & Churches 
Irrigation 
Large Power 
Other Utilities 
Security Light 

Landowner-Planter 
Overseer 

Worker 

Commercial 
Schools & Churches 

Irrigation 
Large Power 
Other Utilities 
Security Light 

NUMBER OF CONSUMERS 

Year of Operation 

1 2 3 4 '-5 

64 74 84 94 104 
196 216 236 255 275 

6350 6475 6600 6735 6870 
50 52 54 56 58 

30 31 32 33 34 
10 12 14 16 18 

3 4 5 6 7 
3 3 3 3 3 

25 50 75 100 125 

6 7 8 9 10 

114 124 134 144 154 

320 365 410 455 500 
7000 7150 7290 7435 7585 

61 64 67 70 73 

35 36 37 38 39 
21 25 29 34 40 

8 9 10 11 12 
3 3 3 3 3 

150 175 200 225 250 
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C. Consumption Estimates: 

The first year kwh consumption figures for each classification of 
consumer has been derived from available statistics at the Coop
erative, together with judgment based on experience. These ave
rage kwh consumption per month values can be expected to increase 
each year. This is always so in any area where adequate power is 
available at reasonable cost. The consumers will discover more 
and more ways to use electricity to increase productivity and ease 
the burdens of manual labor. As the economic level of the area 
rises there will be more money available to buy appliances for the 
home and provide for their use. 

We have applied appropriate growth factors to first year consump
tion rates to derive consumption levels for each year over a ten
year period. The following tabulation s h ow s average kwh con
sumption per month for each consumer category: 

Average KWH/Month Consumption 

Classification Year of Operation 

1 2 3 4 5 

Landowner-Planter 1100 1190 1290 1400 1500 
Overseer 350 390 440 490 550 
Worker 20 25 30 35 40 
Commercial 125 135 145 155 165 
Schools & Churches 100 105 110 115 120 
Irrigation 2500 2500 2500 2500 2500 
Large Power 20000 21000 22000 23000 24000 
Other Utilities 37000 41500 46500 52000 58000 
Security Light 50 50 50 50 50 

6 7 8 9 10
 

Landowner-Planter 1630 1760 1900 '2050 2210 
Overseer 580 610 640 670 700 
Worker 45 50 55 60 65 
Commercial 175 185 195 205 215 
Schools & Churches 125 130 135 140 145 
Irrigation 2500 2500 2500 2500 2600 
Large Power 25000 25000 25000 25000 25000 
Other Utilities 65000 73000 81000 91000 102000 
Security Light 50 50 50 50 50 
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D. Demand and Energy Estimates: 

Data given in paragraphs B and C above can be extended to give 

values for total system kwh sales for each year. Losses must be 

added in order to derive kwh purchased or generated. We have 

assumed an initial system loss of 17% with a gradual reduction over 

a ten-year period to 11%. Experience with other systems has 

shown these values to be realistic and we feel justified in applying 

them here. These losses are inherent in the characteristics of the 

physical plant. Most rural systems in the Philippines use loss fi

gures about 20% higher than these values, with these extra losses 

marked off to pilfern'ge. We have made no allowance for pilferage, 

believing that a d e q 1i at e and effective control can eliminate this 

problem. 

The following tabulat ion shows the annual KWH sold and generated. 

A more detailed summary showing monthly and annual figures for 

each consumer classification is given in Section 8. 

KWH Sold and Generated 

Losses KWH GeneratedYear KWH Sold 

1 5,676,000 17% 6,811,000 

2 7,062,000 17% 8,474,000 

3 8,526,000 15% 10,061,000
 

4 10, 140,000 15% 11,864,000
 

5 11,868,000 14% 13,767,000
 

6 13,896,000 13% 15,980,000
 

7 15,960,000 12% 18,194,000
 

8 18,156,000 12% 20,516,000
 

9 20,508,000 11% 22,969,000 

10 23,088,000 11% 25,859,000
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To compute system demands we applied annual system load factor 
estimates to these kwh figures. KW demands derived in this way 
check closely with demands calculated in the voltage drop study in 
Section 5. Monthly loads on the system should stay fairly even so 
the dema nds shown below have been used as peaks for each year. 

Year KWH Annual Load Factor KW Demand 

1 6,811,000 38% 2050
 

2 8,474,000 40% 2400
 

3 10,061,000 42% 2750
 

4 11,864,000 44% 3100
 

5 13,767,000 46% 3450
 

6 15,980,000 48% 3800
 

7 18, 194,000 50% 4150
 

8 20,516,000 52% 4500
 

9 22,969,000 54% 4850
 

10 25,859,000 56% 5250
 

4.5
 



SECTION 5 

SYSTEM DESIGN 

AND 

VOLTAGE DROP CALCULATIONS 



SYSTEM DESIGN 
AND 

VOLTAGE DROP CALCULATIONS 

SECTION 5 

TABLE OF CONTENTS 

A. Design Criteria 	 5.1 

B. Existing System 	 5.1 

C. Scope of System 	 5.2 

D. Design for Initial System 	 5.2 

E. Design for 3rd Year System 	 5.5 

F. Design for 5th Year System 	 5. 6 

G. Secondary and Service Requirements 	 5.6 

H. 	 Voltage Drop Calculations and 5.8 
Circuit Diagrams 

5. i 



SYSTEM DESIGN AND VOLTAGE DROP CALCULATIONS: 

A. Design Criteria: 

The proposed system is one which will offer a high standard of 
service, not only to loads now in the area but also to future loads 
as they develop. A standard 7. 6/13. 2 kv grounded-Y distribution 
plant is provided in order to conform with the rural electric sys
tem standard voltage established by National Power Corporation 
and Electrification Administration. Service is proposed to all 
who want and need it and voltage drop calculations have been made 
to ensure that power will be delivered at acceptable voltage levels. 
An eight per cent drop from source to load has been used as a 
maximum. 

Up to four circuits are proposed from the generating plant. This 
will not only ensure reasonable loading on each circuit but permit 
sectionalizing so that faults may be confined and not affect the en
tire system. No attempt is made to make a sectionalizing study 
but loan funds are established to provide oil circuit reclosers at 
appropriate points on the distribution lines. Adequate sectionali
zing is necessary, not only for service reliability but also to fa
cilitate maintenance. 

New generation should be provided at the distribution system volt
age. This will eliminate the need for additional substation capacity. 
A simple switching structure for control of the outgoing distribution 
circuits is all that will be necessary. 

B. Existing System: 

The existing distribution will be integrated into the new construction 
easily and with little waste. Facilities have been built in general 
conformance with REA designs, and although new construction will 
follow slightly different and more simple specifications, good use 
can be made of the existing lines without major change. 

The main three-phase feeder along the highway is already built using 
1/0 ACSR and this can remain as part of the principal circuits f r om 

the Manapla plant. An overhead neutral shields much of this lin e 
from lightning - a valuable asset though we do not favor the u s e o f 
high-strength steel as the circuit neutral. We do not recommend 
changing this neutral,. but also.do not.wish to extend the use of the 
steel into the new construction program. 
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X'xisting substations can be used for ties between the Coopera
live's system and VMC facilities. However, limitations due to 
transformer capacities will govern power transfers between the 
two systems. Synchronizing devices will also be needed to es
tablish parallel operation between al' units at Manapla and
 
Victorias.
 

( . Scope of System: 

The extent of the distribution plant is determined by the -location 
of consumers as established by the field survey. Lines have 
been drawn on the map to represent distribution lines capable of 
Eerving all consumers. Knowing the loads imposed on the sys
t mn by the quantity and classification oi consumers we have cal
c~ulated the load on each section of line. Voltage drop in e ac h 
section can then be computed, and a choice made of conductor
 
t;ize and line phasing 
so that volta-ge drops fall: within acceptable 
limits., -. ji 

With the-application of the voltage drop critbria,Tand, recognizing 
concepts of load;balance and circuit loading, we have de'signed a 
system to extend service on an area-coverage basis. 

It has not been found necessary to plan any higher-voltaige trans
mission lines for the period covered by this report. The distri
bution system is capable of serving all loads which can be fore
seen, using generating facilities concentrated at Manapla.
 

D. Design for Initial System:. 

i. circuit diagram showing the first year system is in paragraph 
J at the end of this section. Voltage drop calculations have been 
inaa.e with line loading based on the initial system consumer count 
E.i.,i consumption rates. Because different classes of consumers 
are intermingled on the lines, and each class has a different con
',urr-iion rate, we have calculated an average consumption r ate

W'41 .,wh/month for all consumers. This figure has been u s e d 
fo: aiculating voltage drops. 

"it, ..onductor size and line phasing determined by the voltage 
rop calculations, we can summarize construction needs as fol
ows: 
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SYSTEM DESIGNATION SUBSTATION SYSTEM DESIGN 
U. S. DEPARTMENT OF AGRICULTURE 

RURAL ELECTRIFICATION ADMINISTRATION VRESCO Manapla Genr~ators 7.6/13.2 KV. Grd. -Y 
SYSTEM ENGINEER CIRCUITS DATE 

VOLTAGE DROP SHEET NRECA NORTH-WEST AUGUST 1967
 
LOAD LINE 

_____ _____VOLTAGE 

SECTION CONSUMERS CONCENTRATED CONDUCT VOLTAGE LENGTH * DROP 

TOTAL OR SIZE OF I AT 
LOAD WITHIN BEYOND THIS KWHP ER BEYOND EQUIV.SOURCE THIS THIS EQUIV.15 WITHINPEAK THIS THIS THIS KW CU.CU KV DROPRPSCINMI L7. TIITOTAL POINT 

f.ND END SECTION SECTIONSECTION MONTH KW SECTION SECTION SECTION EQUI',. FACTOR IN Mo. SECTION 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
3 ABC 2 3 A 5 230 0 . 115 80 38 38 6 1 7.6 4.4 17.8 1.09 8.5 3 A 5 
SABC1.1 3ABC2 1W 288 351 80 107 107 2 3 13.2 2.4 13.4 .22 7.44 3 ABC 2 
ABC 1 3 ABC 1.1 0 688 688 80 200 200 2 3 13.2 0.2 11.0 .01 7.22 3 AC 1.1 

2ABC 1 2 A.BC 2 67 63 97 80 33 33 6 3 13.2
 

ABC 2 ABC 1 63 818 850 80 248 246 2 3 13.2 1.6 10.8 .34 7.21 ABC 1 
ABC 3 AB 2 0 881 881 80 254 396 396 650 2 3 13.2 0.4 9.2 .23 6.87 ABC 2 

ABC 7 ABC 3 233 960 1076 80 309 396 , 705 2 3 13.2 2.4 8.8 1.45 6.64 ABC 3 
ABC 9 ABC 7 15 1345 1353 80 315 396 771 2 3 13.2 .8 6.4 .53 5.19 ABC 7 
ABC12 ABC9 50 1567 1592 80 452 396 848 2 3 13.2 1.3 5.6 .95 4.66 ABC 9
 
ABC15 ABC 12 1 1741 1742 80 495 396 891 2 3 13.2 1.0 4.3 .77 3.71 AUG12
 
AUG 17 ABC15 0 1742 1742 80 495 486 486 981 2 3 13.2 .2 3.3 .17 2.94 ABC15
 
AUG18 ABC 17 49 1910 1935 80 550 486 1036 2 3 13.2 1.6 3.1 1.42 2.77 ABC 17
 

ABC19 ABC 18 43 1959 1980 80 560 486 1046 2 3 13.2 1.5 1.7 1.35 1.35 ABC 18
 

*MU fram aw sou ce
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U. S. DEPARTMENT OF AGRICULTURE SYSTEM DESIGNATION SUBSTATION SYSTEM DESIGN
 
RURAL ELECTRIFICATION ADMINISTRATION VRESCO 
 Mapla Gce atms 7.6/13.2KV. Grd. -Y 

SYSTEM ENGINEER CIRCUITS DATE 

VOLTAGE DROP SHEET NRECA NORTH-EAST #1 & #2 I AUGUST 1967 

LOAD LINE VOLTAGE 
SECTION CONSUMERS CONCENTRATED CONDUCT- LENGTH DROP 

TOTAL OR SIZE VOLTAGELENGTA
WITHIN BEYOND EOUIV. K.WH WITHIN BEYOND EQUIV. KV OF K ATSOURCE LOAD THIS THIS THiS -ER PEAK THIS THIS THIS KW CU. SECTION MILES THIS
 

END END SECTION SECTIONSECTION MONTH KW SECTION SECTION SECTION EQUIV. FACTOR IN MI. SECTION
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
NORTH-E&IT #2 

A 49 AS 436 0 218 80 68 1__687 2 1 76 3.6 19.0 .92 7.51 ASO 
4A___ _ A49 60 471 501 80 147 1_47_2 _ 1 °_0.9 15.4 .50 8.59 A49 

ABC 47 A 4 11 578 584 80 170 170 2 1 7.6 1.3 114.5 .74 6.09 A48
IABC ABC 47 22 772 783 80 228 I L 22 3 13.2] 0.5 13.2 .10 S. 25 ABC 47 

ABC 45 B46 138 0 69 80 24 _24 6 1 7.6] 4.5 19.8 .70 6.06 B46 
ABC 44 ABC 45 159 227 307 80 93 .f3 2 3 13.2 2.6 15.3 .21 5.36 ABC 45 
ABC 43 ABC 4 59 1180 1210 80 345 U5 2 3 13.2 0.7 12.7 .21 5.15 ABC 44
ABC 40 ABC 44 23 123 1210 80 345 35 2 3 13.2 0.0 12.0 .31 4.94 ABC 43 
C 41 C 42 134 0 67 80 24 24 6 1 7.6 _ _3.2 17.0 .48 5.24 C 42
 
ABC40 C41 145 134 207 80 64 
 it64 6 7.8 2.8 13.8 .12 4.75 C41 
ADC38S A]BC 40 84 1612 1654 80 470 470 2 3 13.2 1.3 11.0 .53 4.63 ABC 40 
AJC 19 ABC 38 0 1704 1704 80 485 485 2 3 13.2 9.7 9.7 4.1 4.1 3 

NORTH-FA ;T #1.
 

ABC 3 ABC 39 119 0 60 so 21 
 170 170 191 2 3 13.2 2.0 11.7 .33 4.17 ABC39 
ABC 36 ABC 38 0 119 119 80 39 170 170 209 n4 3 '13.2 1.0 9.7 .18 3.84 ABC 38 
ABC 33 ABC35 51 274 300 80 90 42 1710 191 281 _2 3 13.2 1.3 8.7 .32 3.66 ABC38 
C 34 C 35 158 0 79 80 27 2'7 1 7.6 4.2 12.6 .73 4.68 C 35
 
ABc 33 C 34 28 284 298 80 90 
 90 6 1 7.6 1.0 8.4 .59 3.93 C 34
 
ADC 32 A 33 0 639 639 80 
 185 212 212 397 2 3 13.2 0.5 7.4 .17 3.34 ABC 33 
ABC ABC 32 11 671 77 so 19 212 212 408 2 3 13.2 1.9 8.9 .87 3.17 ABC32 
ABC 30 A30.1 28 0 14 60 8 6 6 1 7.6 2.0 7.0 .10 2.60 A30.1 
ABC N ABC 30 152 758 834 8o 240 212 212 452 2 3 13.2 3.2 5.0 1.25 2.50 ABC 30 
ABC 27 AIC 2 0 14 14 80 6 170 170 176 2 t 3 13.2 1.4 5.8 .21 2.08 ABC 28 
ABC 28 ABC 27 122 291 352 80 105 170 170 275 2 3 13.2 2.6 4.4 .82 1.87 ABC 27 
ABC 19 ABC2B 0 1473 1473 80 420 382 382 802 2 3 13.2 1.8 1.8 1.25 1.25 ABC 2 
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__ _ _ 

-- 

_ _ _ __ __ 
_ _ 

________ 

U. S. DEPARTMENT '- AGRICULTURE SYSTEt' DESIGNATION SUBSTATION SYSTEMRURAL ELECTRIFICATI N ADMINISTRATION V RESCO DESIGN7ANAPLA GENERATORS I .6/13.9KV. Grd. -Y 
VOLTAGE DROP SHEET SYSTEM ENGINEER CIRCUITS DATE 

OLADRPHENRECA 
 SOUTH AUGUST 19,37 
L O D 


SET . A
 
LINEVOLTAA
 

SECTION CONSUMERS______ 
WIT.N BEYOND EQI. O A CU T_1 ___O_ VOLTAG _LENGTH DROPVOLTAGESTUC LDOUiV. FSOURCE LOAD THIS THIS 

H WITHIN BEYONr)i E VUIV OR SIZETil S PER PE i OFTHIS HIS CU ATEND KWEND SECTION SECTIONSECTION SE
ION 

MONTH iI SECC T HIS L TDROPTDO
MN KW SEC_ T IONI-ECTIO ECT N-4 ECO MILES THISN MI L SE TOTAL POINT_. L. .. FACTOR- IN M, 

2 7 T-- -4 -- - i4 __ 1 16 17 18 19 202BC 4 S7 80 3087 -___3.6 15.5 .70 5.37 2C 7
2ABC557, 2 ACC 3 60 33B24 I 1 15.1 .35 5.22

4.- ! 2 C4 

ABC 4.2 2 ABC 5 90 1I841 7 J 8 2230 
 . T 1 l1.0 .51 4.67 2ABCZABC5 B6 173 0 87 80 30 i 0 - 4.4 15.5 .85 5. 1 fABC 4.2 ABC 5 106 2' 345 80 ___ - ----- 1 
ABC .1 ABC 4. 2 , 1172 1175 80 33 ,;80 33; l _ __"' .3 1 ;.2 ,1_ _ _ _ 0 1 _. . _ _ _ _t1 (_ . I A S 4.2AJ~la1 
ABC 4.1 1_ 140 1414 80 4001RC4c13... 1 - 1 S 0 t.1[ u i 31.. 1 6.1ABC 24.1 ABC 13.1 4'2 .72 3.55 ABC 4.11539 1560 80 -144 _ 4-14 12.1 .O .3 2.83 ABC 13.1ABC 24.2 
 C 25 5,,) 0 30 80 11.t; . -11.6 , 1 .u 1.02. ':' 1.54 C_25jABC 24.1 ABC 24.2 ,13 59 06 80 32 ... 3 3 113." 1.1..2----7-1. .ABC 24 ABC 24.1 0 1713 1713 50 481 ______ -- 3 2 

3 B4 

.... _ . 3.6 42 .. 0 ABC 24.1!___,2 3 '-? - i 2I 5 .4 8A.Bo4..8 2vc

ABC20ABC24 13 1840 1847 180 522 -l ___ 132_ 1__ . 4114 AC2 

ABC 22.1 A 31 141 0 72 80 25 - - - _5 -- ,i; 11 .$ 4.0
_ U .43 1..__ A 31ABC 21 ABC 22.1 80 200 240 80_ _ _ __ ___ _ _ _ __ 74 -- _ I__ _ _ _ . . ._ . ' - -- ... . 4 3 1 1I. __ -__.__t 0._.____ 4.0 .4 1.6 A 212ABC 20 A C 21 28 284.0 20 7 "1,t--.- _---.-- ABC21 0.- 2 8. 2 -A-B_C5- 22. 
19 ABC 20 0 2133 2133 80 ,05 10 70 1 3 13.2 f 1.6 1.1 .04 .94 I ABC 20 

- f-. . .r. . . r -1_ _ 

_ _ 1 1 _ _ __ 
ABC 2 A 2.1 632 02 31 80 11.13 11.__ ___ 6l 1. .8 103 06 .18 1 2A 2.12 ABC 3 A B 2 165 62 145 0 446. 3 3 . _ 2.1 5.5 5 5.2 2A C 2 

2ABC 5 2 ABC 3 44 344 366 80 ld l__u " 3 13.2 _ 1.0 12.9 .20 4.87 12 ABC 3 
_ _ _ __ __ _ _ I_ 

_______ Mu fromp 1wer sou e ____ ___ __f 
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____ ___ __ __ __ 

U. S. DEFARTMENT OF AGRICULTURE SYSTEM DESIGNATION SUBSTATION SYSTEM DESIGN 

RURAL ELECTRIFICATION ADMINISTRATION VRESCO Manapla Generatrs I 7 6/13.2 KV. Grd. -Y 
SYSTEM ENGINEER CIRCUITS DATE 

VOTAEDRPHE NRECA NORTH-EAST AUGUST 1967 
LOAD __LINE 

SECTION CONSUMERS -CONCENTRATED CDN CT I LENGTH DROP 
.. TN1W T T. TOTAL VOLTAGE 

SOURCE LOAD THIS 
N 

THI 
C 

S TI 
SECTON 

PEP. 
IMONT 

PEAK 
IT 

I 
SE CTIO 

NHINEYOHOU 
THIS 

SECTION 
THISI 

SECTION 

TQUIVT A 
KW 

.Q 

I 

IV 

KV 
Ky 

DrO 
OlO 

FACTOR 

SF 
SECTION 

* 
MILES THIS 

A 4950 A 3
436 

4 5
2181 126-_ _ _80 68 8 I 10 ' 

--
1 1 
68 

| 12  
276 13 14 15 166 1 719093 18 191-4A5 20 

A 48 A 49 59 471 501 1 80 1 47.... .......- 14-.. .147 ....... 1..'7 _ __ 00_ _9 145 45.1 .50 10.411 A 49A 4 

C4/A48 11 578 584 80 I 170 -_ -70 ' 1 7.6 __ 1.3 14.5 .84 9.91 A48 
ABC 44 ABC 47 22 772 783 80 !227 _ I _ 227 2_-_ 3 13.2' 0.5 13.2 .10 9.07 ABC 47 
ABC45 B146 139 70 80 24 ___T-2 - 6 1-1 7 4. 19.8 .71 9.89 B46 
ABC 44 ABC 45 159 227_ 307__ 80_ 92 92 -4-t -- -__ 

AEC43 
ABC 40 

ABC 44 
ABC 43 

59 
23 

1180 
1236 

1210 
1248 

80 
80 

46 2-3.-2T---3 3 1 1 0.7 12.7 .21 
31 

8.97 
8.76 

ABC 44 
ABC 43 

C 41 
ABC 40 

C42 

C 41 

134 
145 

0 
134 

80 
s0 

I 
__ 

i6 
.____. ~ 6 1 7-763 

_ -28 
7.62.6_____ =__ ___ _______ ______,.___, __8_____ 

ABC 38 

ABC 36 

ABC 40 
ABC 39 
ABC 38 

86 
119 

0 

1618 
0 

1823 

1661 

60 
1823 

80 
80 
80 

470 
I 

520 
1 170

1"10 
170 
110 

43 
191 
690 

2 
2 1 

3
W 

13.2 
13. 
132 1. 

1.3 1 11.0 
2.0 11.7 

0 99. 

.53 

.33 
.607 

8.45 

_ 

.92 

ABC 40 

ABC 39 
ABC38 

ABC33 kBC36 51 1978 2004 80 570 42 
17 

I 1/0-
0 

191 
69 
761 

2 3 
3 

13.2 
13.2 1 1.3 

8 -92AC;3 
..87 I 7.32 ABC36 

C34 C35 158 0 8o __ T_1 i 7.61 4 _ 

ABC 33 3 28 284 80-__- l- - 6 1 , T.0 i _ T 

ABC 32 ABC 33 0 2343 2.343 80 666 1 212 212 878 __6 3.13.2 0__K.517.4 .38 6.46 ABC 33 
ABC 0 AC 3 11 237 2381 80 679_ 891 6 -3 13.2 1___9 6.9 1.46 .08 BC 3 
ABC 30 A 30.1 28 0 14 80 6 -- .6 2.0 _ 

ABC 26 
ABC 27 
ABC 26 

ABC 30 
ABC 28 
ABC 27 

152 
0 

122 

2462 
14 

291 

2538 
14 

352 

80 
80 
80 

730 / 
6 170 

212 
170 

170 

942 

_ 

l 6 
2 
2 

1 3 13.2
13l3.2 

1 3 1 3.2 

__3.2 

I 
1.4 

2.6 

5.0 
5.8 

4.4 

12.62 4.62 ABC3 
ABC 28 

ABC 19 ABC 26 0 3177 3177 80 900 382 382 1282 2 3 13.2 1.8 1.8 2.0 2.0 ABC 26 

- Mi from )owerso ce 1 

-- ' ! 
_____I I t_ _ ___ _ _~~LJ~L.~al~ Pa re 5. 11
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U. S. DEPARTMENT OF AGRICULTURE SYSTEM DESIGNATION SUBSTATION SYSTEM DESIGN
RURAL ELECTRIFICATION ADMINISTRATION VRES CO Manapla Generators 7.6/13.2KV. Grd. - YDRN 0VOLTAG ,HEETR CIRCUITS AT 

VOLTAGE DkCP SHEET 
 NREC A NORTH-EAST AUGUST 1967 
__ _ ___ __ _LOAD (lINE11 

SECTION 

SOURCELOAD 

SOURCE LOAD 
END END 

A92 
49 A 50 

*48 A49 
ABC 47 A 48 

45BC4 B 46 
ABC/A ABC 45 
ABC 43 ABC/ 4 

CONSUMERS 

WTIBEODELI K HIHIN 

THIS T415 THIS PER 
SEC TION SECTN S SECT ION MONTH] 

3 4 5 __6 
_ __ 

397 0t. 199 41 
54 430 457 41 
10 528 533 41 
20 1 705 1 715 41 

127 1 0 64 41 
-145 J207 280 41 

54 1077 1104 41 

CONCENTRATED 
BEYOND 

PEAK THIS THIS 
KW SECTION SECTION 

WITHINECIO 

7 8 9_ F 
35 
766 
88 

119 

12.7 
*8 
80 

EQUIV. 

THIS 
SECTION 

EINV 

10 

KW 

11 
313 

88 
119 

12.7 
48 
180 

CONDI 
DROPVm: 

G 

CU DROP SECTION MILES THIS
EQUIV- _j.FACTOR IN . SECTIO TAL

FECOND Mi.__14EjT 19ON 

12_ 1 14 15 16 17 18 TOTA 
.-

1 7.6 _.6j19 0 .45 6.42 
2 ,176 0.9 15.4 .26 5.97 
2 1 7 *6 1.3 14.5 .43 5.71 
2 i 3 13.2 i .5 13.2 .06 5.28 

6 1 7.6 4.5 19.8.3So 5.
i 3 i 13.2 2.6 15.3 -11 5.33 

2 s] 13.21 i 0.7 1 12.. 0 .1 1 

POIN
A 50 
A49 
A48 
A-C47 

AEC 45 
ABC 3 

.46 

ABC 4 ABC 43 21 1202 1213 41 196 196 2 3 12 
-122 
ABC 40 C41 132 

0 
1122 

61 
188 

4-1 
41 

1 12 
13 

12 6 
616 

1 
1 

7.6_ 

7.6 
3.2 

2.8 
17.0 

1-3.8 
.26 

.62 
5.82 

5.56 
C42 

C41 
ABC 38 ABC 40 78 1478 1517 4! 2 4 3  

_ 243 2 3 13.2 1.3 11.0 .28 4.94 ABC 40 
ABC 38 

ABC 36 
ABC 39 

ABC 38 
103 

0 
0 

1663 
54 

1663 
41 
41 

1I 
267142 

120 
120 

120 
141 

131 
4081 

2 
2 

3 13.2 
j313.2 _ -

2.0 
1.0 

11.7 
9._ 

.22 

.36 
4.88 

, 4.66 
ABC39 
ABC 38 

ABC 33 ABC36 47 1804 1828 41 292. 120 162 - 2 1 13.2 _ 1.3 8.7 .52 4.30 ABC36 
C34 
ABC 33 
ABC 32 

C 35 
C34 
ABC 33 

144 
28 
0 

0 
26026 

2140 

72 41 
2734121.04 

2140 41 

14 
47 
344 162 162 

14 
47 

50 

, 6 
6 

1 
1 
3 

7.6 
7.64 

1 3 .2 
4.2 

5 

12.6 
8.4 
.47"4 

.40 4.49 

.31 4.09 
26.98 

C 35 
C 34 

ABC 30 ABC 32 01 2165 2170 41 348 ____21 162 162 510 2 3_ 13" _.9 0.51.9_ 7.9 '84.8 3.783.56 ABC33ABC 32 
ABC 30 
ABC 26 

A 30.1 
ABC 30 

26 
139 

0 
2245 

13 
2315 

41 
41 

33 
372 162 162 534 

6 
2 

1 7.6 
30 

2.0 .01 
17 

2.73 

.72 
A 30.1 

AB 
ABC 2' 
ABC 28 

ABC 28
ABC 27 

0 
112 

13 
265 

13 
321 

41 
41 

3 
54 

170 
170 

170 
170 

173 
224 

2 
2 

3 
3 

13.2 
13.2 

1.4 
2.6 

5.8 
4 

.20 

.48 
1.93 
1.73 

ABC 28 
ABC 27 

ABC 19 ABC 26 0 2901 2901 41 468 332 332 800 2 3 132 1.8 1.8 1.25 '1.24 BC2S 

Mile fri power u rce ____-' 

___1st. y ar loadsan~ syti. Page 15.9 
ON& FOn"e 

3 nv31 -97 
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U. S. DEPARTMENT OF AGRICULTURE SYSTEM DESIGNATION SUBSTATIONRURAL ELECTRIFICATION SYSTeM DESIGNADMINISTRATION VRESCO Manapla Genratcis 7.6/13.2KV. Gd. -Y 
SYSTEM ENGINEER CIRCUITS DATE 

NRECA NORTH-WEST & SOUTH AUGUST 1967 
LOADSECTION CONSUMERS LINECONCENTRATED CONDCT 

VOLTAGE
TOTAL OR SIZE VOLTAGELENGTH
WITHIN BEYOND EQUIV. KWH DROP

SOURCE LOAD WITHIN BEYOND EOUIV.THIS THIS THIS PER PEAK THIS SIKVTHIS THIS KW CU. OFDROP ECTIC'N MILES THIS ATEND END SECTION SECTI3N SECTION MONTH KW SECTION SECTION SECTION EQUIV. FACTOR . MI. SECTION1 2 3 4 5 6 _ 7 8 91l 11 12 13 14 15 16 17 18 19 20jA2 3A5 210 0 105 41 203ABC1.1 3ABC2 121 231 291 41 50 
20 6 1 7.6 4.4 17.8 .55 6.54 3 A 550 2 3 13.2 2.4 13.43 A1]C 1 .11 5.99 3 ABC 23 ABC 1.1 0 - 628 628 41 103 
 103 2 3 13.2 0.2 11.0 
 .01 5.88 3 ABC 1.1
2 ABC 5 2 C 7 158 0 79 41 15 62ABC3 2ABC5 

15 1 7.6 3.6 19.5 .35 7.08 2 C 740 315 335 41 57 57 6 3 13.2 1.0 15.92A!C2 2ABC3 .10 6.73 2ABC5207 465 569 41 94 94 6 3 13.22 ABC 1 2 ABC 2 61 672 
2.6 14.9 .45 6.63 2ABC3702 41 115 115 6 3 13.2ABC2 ABC 1 1.5 12.3 .31 6.18 2 ABC 257 1361 1390 41 222 ____ 222 2 3 13.2 10.8ABC 3 ABC 2 1.6 76 .30 5.87 ABC I0 1420 1420 - 41 228 240 240 468 2 3 13.2ABC 5 B6 158 0 79 J 41 15 

.4 9.2 .23 5.57 ABC2
 
ABC 4 

15 6 1 7.6 4.4 20.3 .43 6.74 B6
ABC 5 156 266 344 i41 
ABC 3.1 

58 58 6 3 13.2 4.3 15.9 .45 6.31 ABC 5ABC4 72 568 604 41 100 
ABC 3 

100 6 3 13.2 1.7 11.6 .31 5.88 ABC4ABC 3.1 0 640 640 41 105 105 6 3 13.2 1.1 9.9 .21ABC 7 5.55 ABC 3.1ABC 3 213 2060 2166 41 346 240 240 586 2 3 13.2 2.4ABC 9 8.8 1.22 6.34 ABC 3ABC 7 12 2435 2441 41 390 240 240 630 2 3 13.2 0.8
ABC 12 ABC 9 6.4 .45 4.12 ABC 745 2640 2663 41 426 240 240 666 2 3 13.2 1.3 5.6 .76 3.67 ABC9AB3C 13 B 14 109 0 55 41 11 11 6 1 7.6 4.2 10.9 .30 3.38 B 14ABC 12 ABC 13 
 40 182 202 41 36 
 36 6 3 13.2 2.4 6.7
ABC15 ABC12 1 2910 2910 •15 3.08 ABC 13
41 470 240 240 710 
 2 3 13.2 1.0 4.3 .62 2.91 1ABC 12
ABC15 ABC 16 
 0 0 0 41 0 65 65 65 
 2 3 13.2 0.6 3.9 
 .06 2.35 ABC 16
A 1? ABC 15 0 2910 2910 41 47/0 305 305 7715 2 3 1. 2 0.2 3.3
ABC18 ABC 17 .14 2.29 ABC1545 3060 3083 41 494 305 305 799 2 3 13.2A19 [ABC 18 40 3105 3125 41 500 305 
1.6 3.1 1.10 2.1 ABC 17

305 805 2 3 13.2 
 1.5 1.5 1.05 1.05 ABC 18
SOUTH 
ABC 24.3 C 25 53 0 27 41 6 6 6 1 7.6 2.9 8.0 .12 .50ABC 24.1 ABC 24.3 62 53 84 41 17 C 25 

17 6 3 13.2 1.5 5.1 .04 .38 ABC 24.3ABC24 ABC 24.1 0 163 336 41 57 57 2 3 13.2 .8 3.6ABC 20 ABC .01 .34 ABC 24.124 11 370 0 41 62 62 2 3 13.2 1.2 2.8 .08 .33 ABC 24ABC 20 ABC 21 0 253 253 41 44 70 70 114 2 3 13.2 .6 2.2 .07 •32ABC 21C 19 ABC 20 0 634 634 41 110f 70 70 180 2 3 13.2 1.6 1.6 .25 .25 ABC 20 

_Mill from Liver so 

EA RN REV 3-st. 
 ar 14and , 



Underbuilt Secondary 

Average number consumers per U. B. 4 
Estimated number consumers with U. B. 1200 
Estimated number of U. B. 's 300 
Average length of U. B. 125 meters 
Total length of U. B. 38 km. 

5.7
 



F. Design for 5th Year System: 

A circuit diagram showing the fifth year system layout is in para
graph H at the end of this section. Line loading is based on the 
projected consumer count and appropriate consumption va lu e s. 
The various consumption rates for different classes of consumers 
have been reduced to one average rate of 80 kwh per consumer to 
facilitate calculations. This is reasonable because consumers of 
different classification are generally intermingled throughout the 
system. 

Two sets of calculations have been made. One shows the effect of 
fifth year load levels on the initial system layout. This shows volt
age drops up to 13% - considerably above our acceptable level of 
8%. The second calculations are based on a modified system, and 
shows acceptable limits. Proposed line conversion and circuit ad
ditions necessary to achieve this have been detailed for construc
tion during the third year of operation. 

G. Secondary and Service Requirements: 

Estimates have been made of the kilometers of line required to 
serve the consumers through secondary line on its own poles; sec
ondary line underbuilt on primary line poles, and service drops. 
Experience and judgment have dictated the following quantities: 

Distribution transformer capacity ------------------- 5000 kva. 

Services 

Average number consumers per service 1 
Total consumers 6731 
Average length of service 30 meters 
Total length of services 202 kn. 

Secondary
 

Average number consumers per secondary 4 
Estimated number consumers w/secondary 3364 
Estimated number of secondaries 841 
Average length of secondary 100 meters 
Total length of secondary 84 km. 

5.6
 



E. Deijign for 3rd Year System: 

No voltage drop calculations were made for the third year. How
ever, fifth year loads cannot be carried under acceptable limits 
on the initial system. This is established by the calculations for 
the fifth year system which show that load levels at that time can
not be carried within acceptable limits. From this we then deve
lop line conversion and new circuit construction necessary to se
cure satisfactory service conditions. 

Depending on load growth characteristics, the need for these sys
tem changes will come somewhere between the first and fifth year 
of operation. We have chosen to show them in the third year fo r 
the purpose of this report, and fund them in the initial loan p r o 
vision. 

These system changes are as follows: 

Line Section Description KM 

ABC30 to ABC38 Add 3#1/OACSR Conductors 3.0 

TOTAL 3.0 

ABC26 to ABC38 Construct 3$ #1/OACSR 12. 8 
ABC13. 1 to ABC13. 2 " 1.9 
ABC4.3 to ZABC5. 1 1.9 

TOTAL 16.6 

Use 17.0 

3rd Year Design-Conversion 

ABC24. 1 to ABCI3. 1 Convert 1$ #1/0 to 3 #1/0 3.9 
ACS.R 

ABC13. 2 to ABC4. 1 " " " 1.4 
ABC4. 2 to ABC4.3 " " 5"5 
2ABC5. 1 to 2ABC5 " '" " 2. 1 

TOTAL 7. 9 
Use 8.0 

5.5 



Line Section 

ABC3. 1 to ABC5 
ABC to 2ABC5 
ABC24. 2 to ABC24. 3 

ABC22 to ABC22. 1 

TOTAL 

ABC19 to ABC26 

TOTAL 

ABC to 3ABC2 
3ABC2 to 3ABC2. 1" 

ABC38 to ABC47 
ABC44 to ABC47 

TOTAL 

ABC3 to ABC3. 1 

TOTAL 

ABC20 to ABC24. 1 

TOTAL 

ABC24. 1 to ABC24. 2 

TOTAL 

Description KM 

Construct 3$ #4ACSR 
" 
it. 

9.80 
8.23 

64 
2.10 

Use 
20. 77 
21.00 

Construct 3$ #1/OACSR 
Design for future 3$ 
I/OACSR Double Circuit 
Line 3.00 

3.00 

Construct 

" 
" 

3$ 

i 

#1/OACSR 4.00 
. 50 

5.50 
4. 20 

Use 
14.20 
14.00 

Convert Existing Vee 
Phase Line #1/OACSR 

Three Phase I/OACSR 

to 

1.60 

Use 
1.60 
2.00 

Convert Existing One 
Phase Line #4ACSR to 

Three Phase #1/0 ACSR 3. 22 

Use 
3.22 
3.00 

Convert Existing One 
Phase Line #4ACSR to 

Three Phase #4ACSR 1.60 

5.4 
Use 

1.60 
2.00 



Line Section 

*ABC36 to B37 
*ABC38 to ABC39 
*ABC38 to ABC40 

ABC40 tj C42 
ABC43 -) C43. 1 
ABC47 to A50 
ABC44 to ABC45 
ABC45 to B46 
ABCZ0 to ABC24. 2 
ABC24. 2 to C25 
ABC22. 1 to A31 
ABC18 to A18. 1 
ABCL7.1 to B17.2 
ABC13 to C25 

*ABC9 to ABC1Z 
*ABC9 to ABC9. 2 

AT ABC7 
*ABC3 to ABC7 
ABC3. 1 to ABC5 
ABC5 to B6 
ABC to 3ABC2 
3ABCZ to 3A5 
ABC to ZABC5 
ZABC5 to 2C7 
ABC19 to ABC26 

*ABC18 to ABC26 
*ABC26 to ABC27 

ABC27 to B29 
*ABC27 to 28 

ABC26 to ABC30 
*ABC30 to ABC33 

ABC33 to C35 
*ABC33 to ABC36 

TOTAL 

ABC4. 1 to B13. 2 
ABC5 to ZA1 
ABC42. 1 to BI3. 1 

TOTAL 


Description KM 

Construct 1$ #4ACSR 5.94 
1". 96 

It 3.70 
20.40 

" " 6.90 
" " 18.82 

3.05 
" 13.50 

11. 10 
7.05 

14.32 
2.44 
4.10 

"I 10.90 
" " .64 

2.57 

8.86 
11. 93 

" 13.05 
6.30 

11.81 
10. 30 
16. 90 

t t " 8. 20 
" 2.90 
" 1.45 

6.75 
10.60 

2. 70 

i " " 14. 15 
" " i 3.86 

20. 18 
3.06 

260.39 
Use 260.00 

Construct 1$ #I/OACSR 1.60 
" "i 2. 25 
" 3.37 

7. 22 

Use 7.00 

5.3 

*Work to be done between points - refer to circuit diagram. 
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POLE TOP PIN ASSEMBLY 

ITEM MATERIAL i'EM 4'© MATERIAL 
a 2In sugoior. pin type do I hBrcketinsulated
 
b 2 Pin, pole top,20" dl 2 Pipe spacer, 3/4" dia. x IW"
 
c 4 Bolt, machine, V/


, 


0 x req'd length Locknut_k
d 3 Washdr, 2N4" 2'/;x 34" 1 ';o __, 

7.2 /12.,5 KV. I-PHASE
 
DOUBLE PRIMARY SUPPORTS 

= MAX.TRANSVERSE LOADING 500 LBS./PIN 
i. 15 TO 300MAX. ANGLE);I 
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CONSTRUCTION STANDARD 

DISTRIBUTION LINE 

7.6/13.2 KV 

A3 1-Phase, 300 to 600 Angle 

Unit Extended 
Item No. Material Cost Cost 

d i Washer, 2-1/4" x 2-1/4" x 0. 24 0. 24 
3/16", 13/16 hole 

k 2 Insulator, suspension 6.00 12.00 
o 1 Bolt eye, 5/8" x req'd length 1.80 1.80 

bo 1 Shackle Anchor 5.00 5.00 
cd 1 Angle Assembly, primary 7.00 7.00 
ce 1 Angle Assembly, Neutral 2.00 2.00 
ek 1 Locknut 0.03 0.03 

TOTAL ....... P28.07 

6.14
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SECTION 
mrN

X-X 
eutrol 

7./1. K P IA Y -H S 

MATERIAL iTE -19- MA TE5 IA 3 
________________________bo I Shackle, onchor 

d I aosher, 2'4x 24X is,13 hole Cd I Angle assembly, prmary___ 
Sk 2 Insulator, suspension - ce I IAngle assembly, neutral ___ 

o I iot,e, 
_____3__TO_60_ANGL_____ 

%'"x req'd length ek Locknut 
MTRA 

7.2/12.5 KV PRIMARY I-PHASE 
°
30° TO 60 ANGLE_ _ _ _ 

Jon I, 1962, Page 6. 15 A3 2 



CONSTRUCTION STANDARD 

DISTRIBUTION LINE 

7.6/13. ? KV 

A5-2 1-Phase TAP 

Unit Extended 

Item No. Material Cost Cost 

d 2 Washer, 2-1/4" x 2-1/4" x 0.24 0.48 

k 2 
3/16", 

Insulator, 
13/16" hole 
suspension 6.00 12. 00 

o 
aa 

3 
I 

Bolt, eye 5/8" x 
Nut, eye, 5/8" 

req'd length 1. 80 
2.40 

5.40 
2.40 

ca I Deadend assembly, primary 8.50 8.50 

cc I Deadend assembly, neutral 8.60 8.60 

bo 1 Shackle, anchor 5.00 5.00 

TOTAL ....... P42.38 

6.16
 



C. Material Item Costs: 

Items Description Unit Price 

a Insulator, pin type, 15 kv. P 9.00 
b Pin, pole top, 20" 8. 60 
c Bolt, machine, 5/8" x 6" 1. 00 
c Bolt, machine, 5/8" x 8" 1. 00 
c Bolt, machine, 5/8" x 10" 1. 15 
c Bolt, machine, 5/8" x 12" 1.25 
c Bolt, machine, 5/8" x 14" 1. 30 
c Bolt, machine, 5/8" x 16" 1. 70 
d Washer, square, 2-1/4" x 2-1/4" 0.24 
d Washer, squa.re, 4" x 4" 0.54 
f Pin, cross-arm long shank 3.30 
f Pin, cross-arm short shank 2.70 
g Cross-arm 3-1/2 x 4-1/2 x 8' 14.50 
g Cross-arm 3-1/2 x 4-1/2 x 10' 19.25 
h Brace, cross-arm, flat steel 1.30 
h Brace, cross-arm, steel bow, 60" span 4.24 
h Brace, cross-arm, wood 28" 9. 70/pr. 
i Bolt, carriage 3/8" x 4-1/2" 21. 6 5/c 
j Screw, lag 1/2" x 4" 27. 40/c
 
k Insulator, suspension 6" 6.00
 
1 Clamp, deadend 4ACSR 6. 15
 
1 Clamp, deadend 2ACSR 6. 15
 
1 Clamp, deadend I/oACSR 6. 15
 
m Clamp, suspension #4-1/oACSR 3. 92
 
n Bolt, double-arming 5/8 x 12" 0.89
 
n Bolt, double-arming 5/8 x 14" 0. 96
 
n Bolt, double-arming 5/8 x 16" 1. 38
 
n Bolt, double-arming 5/8 x 18" 1. 77
 
o Bolt, eye oval 5/8 x 10" 1.83 
o Bolt, eye oval 5/8 x 12" 1. 80 
o Bolt, eye oval 5/8 x 14" 2. 21 
p Connectors AL-Comp I/o-I/o 2.22 
p Connectors AL-Comp 2-2 87. 50/c 
p Connectors AL-Conip 2-4 87.50/c 
p Connectors AL-Comp 4-4 87.50/c 
p Connectors service-Comp #4cu 87.50/c 
p Connectors service-cu 
 83.20/c
 
s Clevis, secondary 1. 20 
u Clamp, 3-bo~t guy 5/8" heavy 3.20 
v Guy attachment (thimble 3/8" wire) 1.21 
w Insulator, guy strain 76.10/c 
x Rod, anchor, double guy, 5/8 x 6' 5.80 
y Steel strand - 3/8" S. M. 0. 13/ft 
z Anchor, expansion 8M lb 8.46 
z Anchor, expansion IOM lb 8.65 

6.6
 



Items Description Unit Price 

aa Nut, eye 5/8 P 2.06 
aa Nut, thimble eye 2.35 
ae Arrester, Lightning Distr. 46.62 

af 
Valve 10kv 

Fuse, cut out, 1 shot, open 69.80 

af 
15kv, 

Fuse, 
100a 

" ZOA 71. 12 
ai 
aj 

Rod, ground 5/8" copperweld 
Clamp, ground rod 

10.00 
2. 70 

an Transformer, 7.6kv, 5kva 430.00 
an Transformer, 7.6kv, 7.5kva 565.00 
an Transformer, 7. 6kv, l0kva 600.00 
an Transformer, 7. 6kv, 15kva 783.00 
an Transformer, 7.6kv, Z5kva 970.00 
an Transformer, 7.6kv, 37.5kva 1,350.00 
an 
ap 

Transformer, 7.6kv, 50kva 
Clamp, Hot Line AL #4-i/o 

1,490.00 
7.56 

ar Wireholders 0.08 
as Clevis, service swinging 1. 70 
av 
av 
av 
av 
av 
bh 

Conductor, ACSR #4-6/1 
Conductor, ACSR #2-6/i 
Conductor, ACSR #I/o-6/1 
Conductor, ACSR #3/o-6/1 
Conductor, cu #6 S. D. 
Clevis, Service Deadend 

0. 19/ft 
0. 16/ft 
0. 20/ft 
0. 3 1/ft 
0. 24/ft 
1. 95 

bj
bk 
bl 
bm 
bo 
bv 

Hook, guy 
Band, pole 
Thimble, Deadend 3/8" 
Thimble, guy 5/8" 
Shackle, 3/4" anchor 
Rod, armor, short #4/oACSR 

0.84 
9.80 
1. 20 
1. 60 

4.90 
0.59 

cm Insulator, spool 2" 0.57 
cm Insulator, spool 3-1/8" 0. 57 
cx Splice, compression #I/oACSR 1.05 
cx Splice, compression #?/oACSR 1.44 
cx 
ek 
fj 

Splice, compression #4/oACSR 
Locknut 5/8" 
Bracket, cluster mount 

2.65 
0.03 

17. 10 
ga 
gb 

pole 
pole 
pole 
pole 
pole 
pole 

Meter watthour 15a, 
Socket, meter 100a 
30ft, light wt. 
30ft, stnd wt. 
35ft, light wt. 
35ft, stnd wt. 
40 ft, stnd wt. 
45 ft, stnd wt. 

240v 72. 00 
8.00 

95.00 
150.00 
110.00 
180. 00 
230.00 
280.00 
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Items 

pole 
av 
av 
av 

av 

av 


Description Unit Price 

50ft, stnd wt. 13 350.00 
Conductor #4 Neop. 
Conductor #6 Neop. 

AL. 
AL. 

SS 
SS 

130. OO/M. 
65. 00/M. 

Conductor #1/o Triplex AL 694. OO/M. 
Conductor #4/3 Triplex AL 271. 00/M. 
Conductor #6/3 Triplex AL 208. 0/M. 
Guys Guards 9.85 
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D. Standard Unit Costs and Specifications 

CONSTRUCTION STANDARD 

DISTRIBUTION LINE 

7. 6/13. 2 KV 

Al, AIA - Primary -Phase, 0 to 5 Angle 
Single Primary Support 

Unit Extended 
Item No. Material Cost Cost 

a 1 Insulator, pin type 9.00 9.00 
b 1 Pin, pole top, 20" 8.60 8.60 
c 2 Bolt, machine, 5/8" reg. length 1. 15 2.30 
j 2 Screw lag 1/2 x 4" (AIA only) 0. 14 0.28 

ek Locknuts 0.03 0.06 
d 3 Washer, square 2-1/4" 0.24 0.72 

bs 1 Bolt, single upset insulated 3.25 3.25 
(Al only) 

ec 1 Bracket, offset, insulated 8.00 8.00 
(ALA only) 

Total Al unit cost ...... P23. 93 

Total AlA unit cost ..... P28. 96 

6.10
 



POLE TOP PIN ASSEMBLY 

"I 	 - -
4b 

.!- I Position of Guy
 
, A,-"when required.
 

I I 
I' IN II 

ek-d 	 I bs bs-d 
iI 44 I
I! I 	 ,i 
I I 	 ec 
I giIi ek-d/ Lf I 
I I I I 

Specify AIA for I 
offset neutral assembly I I 

ITEM NO. MATERIAL ITEM NO. MATERIAL 
a I Insulator, pin type d 3 Washer, square, 2 1/4" 

b I Pin, pole top, 20" bs I Bolt, single upset, inmloted(Al only) 

2 Bolt, machine, 5/8"x req'd. length e6c I offset, isulated. ( ASA only)Procket 
2 Screw, log, I/2"x 4' (AIA only)
 

ek Locknuts
 
--	 KV. PRIMARY, I-PHASE,_ _ 	 _72/12.5 

0( TO 5* 	ANGLE, SINGLE PRIMARY SUPPORT 

an 2Page 6. 11 	 A 

c 



CONSTRUCTION STANDARD 

DISTRIBUTION LINE 

7.6/13. ? KV 

AZ 1-Phase, 50 to 300 Angle 
Double Primary Supports 

Unit Extended 

Item No. Material Cost Cost 

a 2 Insulator, pin type 9.00 18.00 
b 2 Pin, Pole top, 20" 8.60 17. 20 
c 4 Bolt, machine, 5/8" x req'd 1. 15 4.60 

length 
d 3 Washer, 2-1/4" x 2-1/4" x 0. 24 0. 72 

3/16", 13/16" hole 
da I Bracket Insulated 4.60 4.60
 
dl 2 Pipe spacer, 3/4" dia x 1-1/2" 0.05 0. 10
 
ek 4 Locknut 0.03 0. 12
 

TOTAL ........... P45.34
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B. SuUnni..., of Unit COsts and Si:anda-,:." i u,.-:cr Costs: 

*. . . . - °,h G O 

Sta,.d:- w fih 180.00 

Al 23. 93 

SS-. 1.4 

02_ 7Z. 32 

C3 So. 30 

Concu cto r/1000 .\4: 

it4 ACF- 685, 00 
#2 ACSIZ 72-. 00 

-AC.R 758. 00 

Guys: 

EI-Z 38. 51 
E2-2 66.07 
E3-2 46.61 
E4-2 66. 58 
E10 9. 85 

FI-2 14.45 
FI-3 14. 6E 

Secondary Units: 

J5 4.07 
J6 4.54 
J8 3. 5Z 
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Unit 

Service Units: 

#4 Al. Triplex/OO0M 
#8 Neoprene/lOOM 
K10 
KI 

Miscellaneous 

M2-1 
M2-2 

Standard Kilometer Costs 

1 Kilometer 

Single-Phase: 

#4 ACSR 
#2 ACSR 

Three-Phase: 

#4 ACSR 
#2 ACSR 
#I/o ACSR 

Secondary Underbuild: 

Service: 

#4 Al. Triplex 
#8 Neoprene 

Cost 

P 838. 00 
201.00 

0.35 
3.57 

26.52 
23.80 

P 3, 610. 00 
3,650. 00 

6,820. 00 
6, 950.00 
7, 080. 00 

2,000. 00 

1, 500.00 
1,400.00 

6.5
 

http:1,400.00


Rural electric systems are plagued with problems of marginal 
feasibility, due to light loads, high investment costs per con
sumer, and high wholesale power costs. The ideal system 
therefore is one which minimizes construction costs while re
taining the necessary virtues of adequacy, reliability, safety, 
and simplicity of operation and maintenance. We have therefore 
proposed to take advantage of construction standards developed 
by the Rural Electrification Administration in the United States. 
These standards have been refined through experience gained 
during thirty years of use in electrifying rural America. They 
represent an economical design which has proven adequate for 
their service requirement. 

In the pages which follow we reproduce prints showing basic units
 
of construction. For complete details of construction under these
 
specifications the reader is referred to REA Form 804, re vised
 
August 1962, "Specifications and Drawings for 7. 2/12. 5 kv. Line
 
Construction." Copies are available at the Electrification Admin
istration and at AID through the NRECA staff.
 

A complete review has been n-ade of material costs so that ade
quate cost estimates could be developed for planned construction. 
These material prices are included as part of this section, and 
represent a rationalization of data obtained from EA records, 
material supply companies, MERALCO purchasing and supply 
department, and staff experience. 

The basic material costs so developed are then applied to the 
material breakdown shown for each construction unit so that 
standard costs would be established. Such costs would normally 
be available from historic records but these do not exist, and in 
any case we are proposing a new design which will require some 
materials not in general use. We hope to see these cost estimates 
refined later in the light of experience, and will expect continuing 
property records to be established by any sys tem built under the 
rural electrification program. 

Using these unit costs we have then devised standard costs for 
one kilometer of line in various categories of wire size and 
phasing. Secondary and service costs have also been derived 
in this way. The computation sheets are shown for each line 
category. Basic material costs have then been increased by a 
factor of 20% to provide for labor costs and overhead. 

Two other factors will also affect these costs but have been col,
sidered as offsetting each other. These are: 

6. 2 
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(1) 	 Material prices given are delivered in Manila, 
and include such taxes as are necessary. A 
Cooperative, however, is exempt from payment 
of some taxes and should therefore be able to 
buy most materials at a price somewhat lower 
than those given here. 

(2) 	 Projects will be built in areas away from Manila 
and certain allowances should be made for trans
portation costs. 

Transportation costs have been estimated at 5% of the material 
cost. It is believed that the waiver of some taxes should equal 
or exceed this amount. By assuming they offset each other we 
hope to retain adequate funds in the estimates. 
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CONSTRUCTION STANDARDS AND COSTS 

SECTION 6 

TABLE OF CONTENTS 

A. Description 	 6. 1 

13. 	 Summary of Unit Costs and Standard 
Kilometer Costs 6.4 

C. Material Item Costs 	 6.6 

D. Standard Unit Costs and Specifications 6. 10 

E. Standard Kilometer Line Costs 	 6.42 
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CONSTRUCTION STANDARDS AND COSTS 

A. 	 Description: 

We have recommended that the Electrification Administration 

should promulgate construction standards which must be r;net in 

the expenditure of loan funds. Any release of loan funds should 

be conditioned upon adequate assurance that the borrowers will 

use the funds only in this manner. These standards should in

clude the minimum mechanical and electrical qualities for items 

of material, and also patterns to he followed in the construction 

of units of distribution system plant. 

These requirements will help accomplish several objectives: 

(1) 	 The purchase of approved material items will give 

a measure of quality control so that rural electric 

facilities may be expected to have a reasonable 

service life, and provide good dependable service 

with safe operating characteristics. 

(2) 	 The security of the loan, which is tied directly to 

the value and usefulness of the electric facilities, 

will be improved. 

(3) 	 The integration of isolated systems into larger and 

more efficient plants - a development which will 

surely come with time - will be facilitated if there 

are 	common characteristics. 

A decision has already been made by the National Power Corpora

tion and the Electrification Administration that rural electric dis

%ributionsystems should be constructed for 13. 8 kv. operation. 

We have complied with this decision and have selected a grounded

wye system. We wish to comment, however, that other standards 

in the "Sub-transmission" range of 34. 5 kv. to 69 kv. should be 

established without delay. The trend towards larger generating 

plants will soon bring the need for the transmission of blocks of 

power over larger distances - beyond the economic or practical 

capacity of 13. 8 kv. lines. Consideration will have to be given to 

34. 5 kv. or 69 kv. transmission systems; however, we are not 

concerned with such development at this time for this report on 

the Victorias project development. 
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3-8"db I J DDa

Positionwhen of Guy I creq'd I I 

d , Neutral 

-I bs -

ek-d/ 4" 
Specify CIA for

offset neutral assembly 

ITEM NO. MATERIAL ITEM NO. MATERIAL 
a 3 Insulator, pin type cu 2 Brace, wood, 28" 
b I Pin, pole top, 20" i 2 3olt, carrioge, 3/ 8 " x Oil__ 
c 3 Bolt, machine, 5/h" x req'd length j I Screw, lg, 1/2"x 4" (CI only)
 

d 5 Wusher, 27/4" x2Y4" / 1I/6 ho e _____ bs I Bolt, single upset, insuloted(CI only)
 
f 2 Pin, crossorm, steel, 5/ 8 " x 10 3/4" e rocketoffsetInsuloted (CIA only)
ec 

g I Crossorm, 3 1/2"x 4 1/1" x 8'-0 ' 3 Screw, log, I/2"x 4" (CIA only)
 

ok Locknuts 

7.2/12.5 KV., 3-PHASE CROSSARM CONSTRUCTION 

SINGLE PRIMARY SUPPORT AT TO 5*AN 
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CONSTRUCTION STANDARD 

DISTRIBUTION LINF 

7. 6/13. 2 KV 

C2 3-Phase Crossarm Construction Double Primary Support 

Unit Extended 

Item No. Material Cost Cost 

a 6 Insulator, pin type 9.00 54.00 
b 2 Pin, pole top, 20" 8.60 i7. 20 
c 4 Bolt, machine, 5 / 8 " x req'd length 1.83 7.32 
d 13 Washer, 2-1/4" x 2-1/4" x 3/16", 0.24 3. 12 

13/16" hole 
f 4 Pin, crossarm, steel, 5/8" x 10-3/4" 3. 30 13.20 
g 2 Crossarm, 3-1/2 x 4-1/2" x 8'-0" 14.50 29.00 

cu 4 Brace, wood, 28" 9. 70 38.80 
i 4 Bolt, carriage, 3/8" x 4-1/2" 0. 11 0.44 
j 2 Screw, lag, l/2" x 4" 0. 14 0.28 

da 1 Bracket, insulbted 4.60 4.60 
dl 2 Pipe, spacer, 3/4" dia. x 1-1/2" 0.05 0. 10 
ek 4 Locknuts 0.03 0. 12 

h 3 Bolt, double arming, 5/8" x req'd 1. 38 4. 14 
length 

TOTAL ...... . 172. 3Z 
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POLE TOP PIN --[- /di 

AS SE MBLY A(-

C 
 -b
 

1 C"
 

c-dd 'Jd b 

Position of u,.~ 

-low. 

_._4 .. NeutraI 

I I ,I I 
III I I 
I I I I 
I I I I 

I II 
II I 

I I I 
I II
I I III1 

NOTE: When the transverse load is mord than 500 pounds' per pin, 
substitute C2-I or C2-2 as required. 

4=• w•nem
lm 


IT~l NO. MATERIAL. ITEM NO. MATERIAL 
a 6 Insulator, pin type _ __ _ i__ 4 Bot,carriage, 3fp" x 4____ 

Sb 2 Pin, pole top1 20" ___ _ 2 Screw, lag, 1/p"x 4"___ 
Sc 4 Bolt,mcichine, 5/8 "x req'd length ___n 3 Bolt, double arming, 5j8"x req'd l'gth 
Id 13 Washer, 2'4"x 21/4"x S/16",l '16"'hole ___da I Bracket, insulated 
Sf 4 

I 2 
Pin, crossarm, steeI,,"XlOQ 4" 

[Crossarm, 32"X 4 2"X e'-o" 
___dl 

_ __ek 

2 Pipe, spocer, 
__Locknuts 

"dio,.x ___2" 

cu 4 JBrace, wood, 28'" - j _______________ 

7.2/12.5 KV.-3 PHASE 
CROSSARM CONSTR. DOUBLE PRIMARY SUPPORT 
MAX. TRANSVERSE LOADING- 500 LBS.!/PIN 

50 TO 300 MAX. ANGLE 

Jon 1,1962 Page 6.21l C 2 



CONSTRUCTION STANDARD 

DISTRIBUTION LINE 

7. 6/13. ? KV 

C3 3-Phase Vertical Construction, 300 to 600 Angle 

Unit Extended 
Item No. Material Cost Cost 

d 3 Washer, 2-1/4" x 2-1/4" x 0.24 0. 72 
3/16", 13/16" hole 

k 6 Insulator, suspension 6. 00 36.00 
o 3 Bolt, eye, 5/8" x req'd length 1.83 5.49 
bo 3 Shackle, anchor 5.00 15.00 
cd 3 Angle assembly, primary 7. 00 21.00 
ce 1 Angle assembly, neutral 2.00 2.00 
ek 3 Locknuts 0. 03 0.09 

Total ...... *80.30 
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Note: guide drawings M29-1 q 
and M29-2. p 

P aq 

o-d 
bb& ko-d0 

Tap TO

-k 
 - .,aa 
 ca
 

-01 -ofIGuyL=I " Position 	 0J I ,J min. 

-1 	 of Guycc 
;II
, , I I -	 Alternate 

''; "c'°
-/cc	 Locatoc 

ek-o-d , 	 p 

A5-1 	 A5-2 

Notes: A5-1 assembly may be used Notes: A5-2 assembly may be used 
with drawings such as: Al, with drawings such as: BI, 
Al-I, AI-2,A2, A2-3 	 BI-l, B2, B7, 0I, CI-2, 01-3, 

CI-4, C2-1, C2-2. (See tap 
assembly Guide M29-1 and M29-2) 

Specify A5-2A for top to 
existing eyebolt. 

ASSEMBLY UNIT 

A5-I A5-2 A5-2A 
-
ITEM MATERIAL REQ'D. N REQ'D. NQ.REda_ _N9. 

d Washer, 2 1/4"x 2 1/4"x 3/16" 13/16" hole 	 2 2 

k Insulator, suspension 	 2 2 2 
o Bolt, eye, 5/8"x req'd. length 	 2 3 1 

p Connectors, as required
 
00 Nut, eye, 5/8" I 3
 
aq Jumpers and leads, as required
 
Co Deodend -ssem-by, primary .... I i I
 

cc Deadend assembly, neutral 	 I I_ _ 

bo Shackle, anchor 	 I _ 

ek Locknut 

72/125 KV PRIMARY, SINGLE PHASE TAP 

Jan 1,1962 1Page 6. 17 5-I A5-. A5-2A 



CONSTRUC TION STANDARD 

DISTRIBUTION LINE 

7. 6/13. 2 KV 

CI 3-Phase Crossarm Construction Single Primary Support 

Unit Extended 

Item No. Material Cost Cost 

a 3 Insulator, pin type 9.00 27.00 

b I Pin, pole top, 20" 8.60 8.60 

c 3 Bolt, machine, 5/8" x req'd length 1. 83 5.49 

d 5 Washer, 2-1/4" x 2-1/4" x 3/16", 0.24 1.20 
13/16" hole 

f 2 Pin, crossarm, steel, 5/8" x 10-3/4" 3. 30 6.60 
g 1 Crossarm, 3-1/2" x 4-1/2" x 8'-0" 14.50 14.50 

ek Locknuts 0.03 0.09 

cu 2 Brace, wood, 28" 9. 70 19.40 
i 2 Bolt, carriage, 3/8" x 4-1/2" 0.11 0. 22 

j 1 Screw, lag, 1/2" x 4" 0. 14 0. 14 

bs 1 Bolt, single upset, insulated 3. 25 3. 25 

ec 1 Bracket, offset, insulated 8.00 8.00 

TOTAL ....... . 94.49
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___ 

0-do-d rel 

, 
b---

k 

ek 
/d 

Position of Guy I 

,I 

l GuN 

i ioa P LAN 

=o 
I I 

zJr.1/ 

0 

rc 

Position of Gu Y, 

- I 

- N! 

71 
d 

Guy 

_ 4%/- I. ( 

c-d 
\\

SECTION x-x\ 

cli 
-14.-


ITEM NO. MATERIAL ITEM NO. MATERIAL 
3 Shackle, anchor___ 

d 3 Washer, 2 I/4"x2 1/4'> 3/l6'l3/6"h Ie cd 3 Angle assembly, p'imory 

___bo 

k 6 Insulator, suspension I Angle assembly, neutral___ce 

o 3 Bolt,eye, 5/8"x req'd, length ek Locknuts-

7.2/12.5 Ky- THREE PHASE 
VERTICAL CONSTRUCTION- 30 TO 6ITMANGLE 

I C3 
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CONSTRUCTION STANDARD
 

DISTRIBUTION LINE
 

7. 6/13.2 KV 

El-2 Single Down Guy, Through Bolt Type 

Item No. Material 

c 1 Bolt, machine, 5/8" x req'd 
length 

d I Washer, 2-1/4" x 2-1/4" x 
3/16", 13/16" hole
 

p 2 Connectors as required 

u 2 Deadend, for guy strand 

v I Guy attachment 

y req'd Guy wire, S.M., 7-strand 


length 
ck I Clamp, anchor rod bonding 
aq 1 Jumper #6 SD copper or equiv. 
ek I Locknuts 

TOTAL 

Unit Extended 
Cost Cost 

1. 15 1. 15 

0.24 0. Z4 

0.90 1.80 
6.00 12.00 
1. 2 1 1. 21 
0.30 15.00 

ft. 
4. 24 4.20 
0. 24 2.88 
0.03 0.03 

....... P 38.51 
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CONSTRUCTION STANDARD 

DISTRIBUTION LINE 

7.6/13.2 KV 

E4-2 	 Single Overhead Guy, Wrapped Type 

Item No. Material 

C 1 Bolt, machine, 5/8" x req'd 

length 

p 4 Connectors as required 

u 2 medium Deadend for guy strand 
duty 

y as req'd Guy wire, S-M, 7-strand 

aq 1 Jumper, #6 S.D. or equivalent 

bj 2 Guy Hook, J 

bk 2 Guy plate 4" x 8", 14 gauge 

bp 8 Nail, 8 penny, galv. 

ek 	 Locknut 

TOTAL 	....... 


Unit Cost Extended 
Cost 

1. 15 1. 15 

0.90 3.60 

6.00 12.00 

0.30 45.00 

0.24 1.44 

0.84 1.68 

0.76 1.52 

0.02 0.16 

0.03 	 0.03 

P 66.58 
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NOTES: 	 y 

I. Other accepted and equivalent 
(item u) guy clomps may be sub- 0 
stituted for the 3-bolt clamps lei 
shown. 

2. 	 Assemblies E!-2 and EI-3 (throughbolt
 
type) are preferred units. PLAN
 

"A 
bj 	. ci
 

IIAI
 

b-	 Serve or clip.., I 

y Connect to neutral y
 
Conductor or ground
 

u 	 -wire. 

-W- Serve or
 

I 	 I 

E3-1I 
GUY GUARDI 	 I 

,;;= "u 
 . a a 

c k 	 ASSEMBLY UNIT 
E3-2 E3-3 E3-10 

/8"Guy Wire 7/16"Guy Wire Guy Guard 

ITEM MATERIAL No. REQ'D No. REQ'D 

c Bolt, machine, 5/8"x req'd length I 

p Connectors, as req'd 
u Clamp,guy, 3-bolt, 6" long 	 2-MediumDuty 2-Heavy Duty 

y Guy Wire,S-M, 7-strand req'd length req'd length 
aq Jumper,#6 S D copper or equiv. 
at Guy guard, 8'min length 
bj Guy Hook,J 2 2 

bk Guy Plate, 4" x8", 14 gouge 	 2 2 

_p
b Nail 8 ponnygav. 	 8_ 8
 
ck Clompanchor rod bonding I I 
ek Locknuts 

7.2/12.5 KV. 
SINGLE DOWN GUY, WRAPPED TYPE 

Jan1,1962 Page 6. 2 E3-2 E3-3.E3IO 
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----- - - - -

_______ 

+? 

T' 

I I 

i : T o 'I I 

I Iexensin-cj...... CGroud wie ri splic-'--elp I I 

I I 

I "-".. I I 

al. - . 
I I i 

>1I j I 

when requiredGrun VLee 
Ii
 

I r 

' III 
I,~1 ,~,,similar to Unit M2-1 

jJexcept as shown. 
I ,i,J Notes: 

_ir . Ground wir to be located on uame side as Neutral Conductor 
, and in quadrant opposite climbing space or pole top pin. 

r- 0 2.staples on ground' wire shall be 2 c.art, except for a:: -dsae f8-d abov ground and 8'-_O from top of pole 
.. -' where they shall be 6"apart.

S3. 
-

Ground wire to clear all hardware by 2" min. and shall be 
Go J'-.ai stapled to maintain this position. 

4. For use with Vand 3-phase assemblies refer to guide 
SUNIT M2-1 drawings M30-1 and M30-2. 

- ill 
_______________________ASSEMBLY UNIT 

MWMATERIAL M2-1 M2-l 

_ _ _ _ _ __. II__ 
aiRod--wund /1Jgdia. n. _ _- I__ ___ 

a_ cqanm,_qoqund rod . 
_aSjqples,_ground wire xlI/"x9,as reqid. .. 

_Ground _wire clip .. ..
 
cj Ground wire,"6 S.D. coppcr or equlv. 1
 

GROUNDING ASSEMBLY - GROUND ROD TYPE
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CONSTRUCTION STANDARD 

DISTRIBUTION LINE 

7.6/13.2 KV 

M2-2 Pole Protection Assembly-Butt Type 

Extended 
Unit Cost CtMaterialItem No. Cost 

p 2 Connectors 0.90 1.80 

al Staples, ground wire, 3/16" x 
1 1/2" x #9, as req'd 0.02 2.00 

cj 1 Ground wire, #6 S.D. copper or 0.24 12.00 

equivalent 

dh 1 Butt type grounding device coil 0.24 3.60 

or plate 

cj I Ground wire extension, #6 S.D. 0.24 2.40 

copper
 

2.00al 1 Ground Wire clip 0.02 

TOTAL. . . . . . . . . P23.80 

6.40
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Clip Clip=
1 dh
 
I 1* 

p I ' 
C 'Ii I 

*I ci.2 

0I•
 

I I-

I PLAN OF COIL TYPE GROUND UNIT M2-12 

= Notes: 

-1 I.Ground wire to be located on same side as neutral con-
N ductor and in quadrant opposite climbing space or pole 

I /top pin.
?Staples on grond wire shall be 2'-0' .pa~t, ecept for a

I distance of Er-- above gropand :-. from top of 
I pole where they shall be 6 cpart.

3Ground wire to clear all hardware by 2 min. and shall 
be stapled to maintnin thi. position.

I " 4For use with V and 0 -phase assemblies refer to
dh guide drawings M30-1 and M30-2. 

UNIT M2-2 

ASSEMBLY UNIT 
ITEM MATERIAL M2-2 M 2-12 
P Connectors 2 

al Staples,ground wire Twx IV'x,"xa9, as reqd. 
_ 

c) Ground wire,1'6 S.D. Copper or equiv'nt I I 
dh Butt type grounding device, coil or plate I I 
ci Ground wire extension,* 6 S.D. Copper I 
al Ground wire clip T I 

POLE PROTECTION ASSEMBLY- BUTT TYPE 

Jan I, 1962 Page 6.41 M 2-2, M2-12 A/ 



COST ESTIMATES OF 
13.8 KV DISTRIBUTION LINE 

1 KM - SINGLE PHASE - VERTICAL CONSTRUCTION - #4 ACSR
 
AVERAGE 

Items 

Poles 

Pole Top Units 

Al 

A2 


A3 


A5-2 


Conductor 

#4 ACSR 

Guys 
El-2 

E2-2 

E3-2 

E10 

Anchors
 

FI-2 


Miscellaneous.
 

M2-1 


M2-2 

SPAN - 125 METERS (8 SPANS/KM) 

Quantity Unit Cost Extended Cost 

9 110.00 990.00 

6 23.93 143.58 

1 45.34 45.34 

1 28.07 28.07 

1 42.38 42.38 

2000M 0.685 1,370.00 

1 38.51 38.51 

1 66.07 66.07 

1 46.61 46.61 

1 9.85 9.85 

2 14.45 28.90 

3 26.52 79.56 

5 23.80 119.00 

TOTAL MATERIAL COST - P 3,007. 87 

Add Labor 4v 20% P 601.57 

TOTAL L&M - P3,609.44
 

USE - P3,610.00
 

6.42 

http:P3,610.00
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COST ESTIMATES OF 
13.8 KV DISTRIBUTION LINE 

1 KM - SINGLE PHASE - VERTICAL CONSTRUCTION - #2 ACSR
 
AVERAGE SPAN - 125 METERS (8 SPANS/KM.)
 

Items 

Poles 

Pole Top Units 

Al 
A2 
A3 
A5-2 

Conductors 

#2 ACSR 
#4 ACSR 

Guys 

E1-2 

E2-2 

E3-2 

ElO 

Anchors 

F1-2 

Miscellaneous 

M2-1 
M2-2 

Quantity Unit Cost 

9 110.00 

6 23.93 
1 45.34 
1 28.07 
.1 42.38 

1000 M 0.722 
1000 M 0.685 

1 38.51 
1 66.07 
1 46.61 
1 9.85 

2 14.45 

3 26.52 
5 23.80 

TOTAL MATERIAL COST 

Add Labor @ 20% 

TOTAL L & M 

USE 

Extended Cost 

990.00 

143.58 
45.34 
28.07 
42.38 

722.00 
685.00 

38.51 
66.07 
46.61 
9.85 

28.90 

79.56 
119.00 

- P 3,044. 87 

- P 608. 97 

-P 3,653.84 

- P 3, 650.00 

6.43
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COST ESTIMATES OF 

13.8 KV DISTRIBUTION LINE 

1 KM - THREE PHASE CONSTRUCTION - #4 ACSR 
(8 SPANS/KM.)AVERAGE SPAN - 125 METERS 

Items Quantity Unit Cost Extended Cost 

Poles 9 180.00 1,620.00 

Pole Top Unit 

C1 6 94.49 566.94 

C2 1 172.32 172.32 

C3 1 80.30 80.30 

A5-2 1 42.38 42.38 

Conductor 

#4 ACSR 4000 D.1 0.685 2,740. 00 

Guys 

E3-2 3 46.61 139.83 

E4-2 1 66.58 66.58 

El0 1 9.85 9.85 

Anchors 

F1-3 3 14.65 43.95 

Miscellaneous 

M2- 1 3 26.52 79.56 

M2-2 5 23.80 119.00 

TOTAL MATERIAL COST - P 5,680.71 

Add Labor @ 20% - p 1,136. 14 

TOTAL L& M -P 6,816.85 

USE - P 6, 820. 00 

6.44 



Secondary 

Items Quantity Unit Cost 

Poles 10 110.00 

Conductor 

#4 ACSR 3000 M 0.685 

Guys 

El-2 4 38.51 
ElO 2 9.85 

Anchors 

F1-2 4 14.45 

Secondary Unit 

J5 16 4.07 
J6 6 4.54 
J8 8 3.52 

Miscellaneous 

M2-1 5 26.52 
M2-2 5 23.80 

TOTAL MATERIAL COST 

Add Labor @ 20% 

TOTAL L & M 

USE 

6.47 

Extended Cost 

1,100.00 

2,055.00 

154.04 
19.70 

57.80 

65.12
 

27.24 
28.16 

132.60 
119.00
 

- P 3,758.66 

-P 751.73 

-P 4,510.39 

-P 4,510.00 

//7 

http:4,510.00
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Secondary Underbuild 

Items 

Conductor 

#4 ACSR 

Guys 

El-2 

El0 

Anchors 

F1-2 


Secondary Units 

J5 


J6 


Quantity Unit Cost 

2000 M 0.685 

4 38.51 
2 9.85 

4 14.45 

12 4.07 

4 4.54 

TOTAL MATERIAL COST 

Add Labor@ 20% 

TOTAL L & M 

USE 

Extended Cost 

1,370.00 

154.04
 
19.70 

57.80
 

48.84
 

18.16
 

- P1, 668.54 

- P 333.71 

- P2,002.25 

- P2,000.00 

6.48
 

http:P2,000.00
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COST ESTIMATE OF 
13.8 KV DISTRIBUTION LINE 

1 KM - THREE PHASE CONSTRUCTION - #2 ACSR 
AVERAGE SPAN - 125 METERS (8 SPANS/KM.) 

Items Quantity Unit Cost Extended Cost 

Poles 9 180.00 1,620.00 

Pole Tops Units 

Cl 6 94.49 566.94 
C2 1 172.32 172.32 

C3 1 80.30 80.30 
A5-2 1 42.38 42.38 

Conductors 

#4 ACSR 1000 N- 0.685 685.00 
#2 ACSR 3000 M 0.722 2, 166.00 

Guys 

E3-2 3 46.61 139.83
 
E4-2 1 66.58 66.58
 
E10 1 9.85 9.85 

Anchors 

F 1-3 3 14.65 43.95 

Miscellaneous 

M2- 1 3 26.52 79.56
 
M2-2 5 23.80 119.00
 

TOTAL MATERIAL COST - P 5,791.71 

Add Labor @ 20% - P 1, 158.34 

TOTAL L & I- P 6,950.05 

USE - P 6, 950. 00 

6.45 

http:6,950.05
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COST ESTIMATES OF 
13.8 KV DISTRIBUTION LINE 

1 KM - THREE PHASE CONSTRUCTION - #1/0 ACSR 
AVERAGE SPAN - 125 METERS (8 SPANS/KM.) 

Items Quantity Unit Cost Extended Cost 

Poles 9 180.00 1,620.00 

Pole Top Units 

C1 6 94.49 566.94 
C2 
C3 
A5-2 

1 
1 
1 

172.32 
80.30 
42.38 

172.32 
80.30 
42.38 

Conductor 

#4 ACSR 1000 M 0.685 685.00 
#1/0 ACSR 3000 M 0.758 2,274.00 

Guys 

E3-2 
E4-2 
El0 

3 
1 
1 

46.61 
66.58 
9.85 

139.83 
66.59 
9.85 

Anchors 

F1-3 3 14.65 43.95 

Miscellaneous 

M2-1 
M2-2 

3 
5 

26.52 
23.80 

79.56 
119.00 

TOTAL MATERIAL COST - P 5, 899.71 

Add Labor @ 20% - P1, 179.94 

TOTAL L & M - P 7,079.65 

USE - P 7, 080.00 

6.46 
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Service #4 ACSR Triplex 

Items Quantity Unit Cost Extended Cost 

Conductor 

(14 AL. Triplex 1000 M 0.838 838.00 

Guys 

E -2 3 38.51 115.53 

E10 2 9.85 19.70 

Anchors 

FI-2 3 14.45 43.35 

Service Units 

Kll 66 3.57 235.62 

TOTAL MATERIAL COST - P 1, 252.00 

Add Labor Cost @ 20% - P 250.00 

TOTAL L & M - P 1,502.00 

USE - P 1,500.00 

6.49
 



Service - # 8NEOP. 

Items Quantity Unit Cost "Extended Cost 

Conductor 

#8NEOP. 3000 M 0. 201 603.00 

Guys 

El-2 3 38.51 115.53 
'E-10-' 2 9.85 19.70 

Anchors 

F1-2 3 14.45 43.35 

Service Units 

K10 99 0.35 34.65 
KI 99 3.57 353.43 

TOTAL MATERIAL COST - P1, 170.00 

Add Labor Cost @ 20% - P 234. 00 

TOTAL L & M COST P1,404.00 

USE P1,400.00 

6;-50
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GENERATION 

A. Descriptio-i:
 

The Cooperativa operates 
now on power purchased from the
Victorias Milling Com-pany. This power source, and encour
agement from the Company, were necessary to get the system
started. There are obvious benefits to the Cooperative in the 
arrangement, but also disadvantages with respect to continuity
of operation and plans for expansion. 

VMC operates generating facilities for its -.ugar mill, resi
dential compound, 
 and associated facilities. There are four

steam-turbines 
at the mill plus two diesel units. A third 
diesel unit is installed at Manapla. Capacities are as follows: 

Victorias Mill: 

Turbine "A" 3500 KW 
Turbine "B" 1000 KW 
Turbine "C" 1250 KW 
Turbine "D" 1150 KW 

TOTAL FOR TURBINES 6900 KW 

Diesel - Sulzer 700 KW 
Diesel - Man 900 KW 

TOTAL FOR DIESELS 1600 KW 

Manapla:
 

Diesel - Atlas 
 680 KW 

Process steam at the mill, and steam for the turbine generators
is produced by burning bagasse - the waste product after the 
milling 

cane 
process. During plant operation the turbines furnish the

general power requirements, with the diesels used for peaking 
or to provide deficiencies resulting from steam shortage. One
day each week the mill is shut down for cleaning purposes, and
during the orf-milling season - a period of about six weeks each 
year - is closed for maintenance work. During these times power
is supplied by the diesel units. 
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1000 KW duringVMC bas agreed to supply VRESCO with up to 

running. There is no load-factorthose times when the mill is 
periods when the turbinescommitment on energy. During the 

are not running the Cooperative is restricted to the surplus 
aroundavailable from the Manapla diesel plant, and this runs 

400 KW. The diesels at Victorias are used for the loads at 

the compound. The Cooperative load has already peakea at 

800 KW so firm power is not available and sales must be cur

tailed at times. Power and energy is supplied on a "Cost" 

basis, with the Cooperative currently paying 4. 3c. /kwh. At 

the end of each year there is an accounting of the cost of pro

duction and an adjustnent made to compensate for errors. 

a refund to the Co-It is expected that there will normally be 

operative. 

These arrangements do not permit the Cooperative to follow the 

concept of service at all times, with adequate power for all con

in their ownsumers. VMC envisions a steady growth each year 

power requirements so the situation is likely to get worse for 

the Cooperative unless additional generating facilities are made 

available. 

B. Power Supply Alternatives: 

been made of several alternative methods byA brief review has 

which the Cooperative's power needs can be supplied over a 

long-range program: 

Method #1: 

Install independent steam-turbine facilities using surplus bagasse 

as fuel. 

could normally beThis idea is attractive because surplus bagasse 

rating of about 4000/lb.
obtained for minimal cost. It has a btu 

and boilers are readily available for its use. However, the opera

tion of the VMC mill leaves no surplus waste product. Other mills 

surplus, but due to its bulk the transportationon the island do have 
be builtproblem is prohibitive. Generating plants could, perhap:;, 

in other areas to use this available fuel but this offers no advantage 

at this time. This matter has been discussed with VMCto VRESCO 

and we conclude that the idea is not practical.
staff and engineers 

Method #2: 

Develop hydro-power sources from multipurpose projects on major 

rivers of Negros. 
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This idea requires action by the Bureau of Public Works and 
the National Power Corporation. There is not enough data 
availabl on wbi'zii any judgment ca., be made at this time. 
Major hydro projects can normally offer low-cost power ad
vantages, and t.ese could be of benefit to VRESCO and other 
,utilities. We commend a study of hydro potential to the appro
priate authorities, thinking that it may offer long-range benefits 
to the entire island. VRESCO's problems, however, are imme
diate, and we must look to quicker remedies. 

Method #3: 

Purchase VRESCO power requirements from the private utility 

at Bacolod - "Diaz Electric Service Company". 

Diaz Electric operates an electric power systerm which serves 
3acolod and its environs. They also have the franchise for 
Talisay, about 7 kms. north of Bacolod, though the two systems 
are not interconnected at this time. A new generating plant has 
recently been built at Bacolod and consists of one 3000 KW diesel 

unit. An old plant in the town is still operating to supply peaks, 
but will be phased out as new units are added to the new plant. 

The generating plant at Talisay is very small and inadequate and 
will undoubtedly be replaced with service from the Bacolod plant. 
A second 3000 KW unit is p:oposed for installation in 1969 to 

meet the growing demands of the system. 

The management and staff have been very helpiul to our NRECA 
team. Much information has been obtained zelative to diesel
generator co-tLb, operation and maintenance for the area. Their 
plant is well constructed, well maintained and has room for ex

pansion. We ha:.- : 3 iscussed with them the purchase of the Coop
crative's power needs and the idea has considerable merit. The 
Company would have to accelerate their schedule for the installa
tion of new generators since the Cooperative load could not be 
served from normally available surplus. The Cooperative would 
probably have to purchase an addit.onal unit for the plant because 
of the financial problems faced by the Company. It would also be 
necessary to build a step-up substation, 50 kilometers of trans
mission line to the load-center at Manapla, and a step-down sub

station at the line terminus. This construction would add con
siderable cost to the project, but there would be compensating 
benefits arising from the opportunity to serve other loads along 
the route of the transmission line, such as the poblacions of 
Talisay, Silay and Saravia. 

Preliminary figures from the Company show an average cost/kwh, 

at the plant bus, of 7c. This figure can undoubtedly be refined 
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but 	probably not to an extent which makes it obviously attractive 
to the Cooperative. It must be considered along with compensa
ting 	advantages, one of which is the availability of competent 
plant operators. 

We have not adopted this idea in our planning for this report, 
mainly because it would enlarge the scope of the project and we 
believe it necessary, for this first pilot project, to impose some 
practical limits on size. However, such a plan as this should be 
given due consideration in future detailed planning. 

Method #4: 

The 	Cooperative should build and operate its own generating 
plant, with diesel-electric units, near the system load-center. 

This plan will certainly ensure that the Cooperative, with con
trol 	over the construction and operation of the generating facili
ties, will have the power available to supply its needs on a firm 
basis. Generation can be arranged at distribution voltage to 
eliminate substations. With generation at the load-center the 
syptpm can be served without transmission lines. However, it 
means that VRESCO and VMC will each be operating generating 
facilities adjacent to each other, and this leads to consideration 
of plans for mutual benefits. The following is the plan which we 
have adopted for consideration in the report. 

Method #5: 

The Cooperative shall purchase diesel-generating units sized 
according to its own needs. These shall be installed in an ex
tension to the existing VMC generating station in Manapla and 
operated by their trained crews. 

Preliminary discuissions have been held with VMC staff and we 
are encouraged to hope that agreement can be reached along these 
lines, so that both parties may benefit. 

The 	benefits to VRESCO will be: 

(1) 	 Operation and maintenance of generating units by competent 
personnel backed up with adequate tools and equipment. 

(2) 	 The units will be operated as part of an integrated plant with 
appropriate lower average costs, i. e. surplus power from 
the turbines may be used to the greatest possible extent. 

(3) 	 Emergency reserves available from VMC generators. 
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to facilitate installation, operation and maintenance. The choice 
of unit size has been determined from an analysis of investment 
required and the year in which it must be made. The economies 
in operation of larger units have been weighed against flexibility 
which may be obtained from a larger number of smaller units. 
We have also plotted the firm power which will be available 
this being the capacity to serve the load with the largest unit 
down for repair. It will be seen that the Cooperative may ex
pect firm power over the ten-year period under this plan. We 
have used annual KW peaks derived from annual load factor and 
consumption, and have matched them with rated load values of 
generators. Monthly peaks may be slightly higher during some 
times each year but we assime these can be handled through the 
overload capacity of the units. On this basis we believe that 
generating units should be planned as follows: 

Initial installation ........... 2 units each 1750 KW.
 
3rd year ..................... unit of 1750 KW.
 
6th year ..................... 1 unit of 1750 KW.
 

We have given careful consideration to the type of prime-mover 
to be used. Consultations have been held with suppiers, engi
neers and experienced utility operators. The choice lies between 
slow and high-speed units. The high-speed units have the advan
tages of lower initial cost and ease of ins'allation (they are avail
able in "package" units). Slow-speed units have the advantages of 
lower fuel costs and reduced maintenance. There appears to be 
general agreement that slow-speed units will best serve the Coop
erative's needs and we have proceeded on that basis. 

D. Generator Cost: 

An average cost per KW of installed capacity has been derived as 
follows. Again, we are indebted to suppliers and to the Diaz 
Electric Service Company of Bacolod for help in details of cost. 

Cost of 1750 KW Unit: 

Engine-Generator (C&F Manila) P 830,000 

Switchgear 65,000 
Marin insurance 7,500 
Stevedoring, arrastre, storage 3,000 
Barge and trucking 8, 500 
Supervising engineer 15,000 
Foundation 15, 000 
Labor 15,000 
Materials , 10,000 
Misc. fees 1,000 

P 970,000 
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Add one-quarter of the building price, fuel tank, and overhead 
crane assembly - (assuming these facilities will service four 
units). 

Building P85, 000 
Crane 52, 000 
Fuel tank 50, 000 

P160,000 x 2516 - P 40,000 

TOTAL INSTALLED COST !P1,010, 000 

Average Cost/KW P 580 

USE P 600 

E. Annual Cost per KWH Generated: 

Using investment costs so derived we have calculated average 
annual costs per KWH generated, for each year during a ten
year period. We have assumed the use of Bunker "C" fuel @ 
P72. 00 per metric ton - this being a current price at the 
Victorias Mill. Interest charges of 3-1/2%, depreciation of 
5%, and operation and maintenance of 2% have been applied. 

Annual Cost/KWH Generated 

Year Centavos/KWH 

1 5.69 
2 4.86 
3 6.60 
4 6.00 
5 5.55 
6 5.88 
7 5.49 
8 5. 16 
9 4.91 

10 4.65 

The derivation of cost each year is shown on the pages which 
follow. These costs make no allowance for benefits to be ob
tained from surplus energy from VMC steam-turbines. Thus 
the estimates are probably high and should be more than ade
quate to take care of fluctuations in variable factors, such as 
fuel costs, which may occur during a ten-year period. 
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(4) 	 Firm capacity mar e readily available through use of VMC 
generators. 

The 	benefits to VMC will be: 

(1) 	 An opportunity to purchase their growing power needs and 
thus defer their ovn capital improvements. 

(2) 	 Existing operating and overhead costs for their power facili
ties can be spread over a broader base. 

(3) 	 Standby power available to meet emergencies or to facilitate 
routine maintenance. 

(4) 	 A continuing market for their surplus power from the turbines. 

(5) 	 Public relations with the Planters in their district. 

Our planning for this report has been based on the assumption 
that a reasonable agreement will be made with VMC to provide 
for their operation of the new units. The agreement will recog
nize that benefits also accrue to VMC. 

C. 	 System Demand: 

The annual peak demands of the Cooperative's system have been 
computed from consumption figures derived elsewhere in the re
port. Losses have been added to reflect generation requirements. 

Year 	 KWH Generated Load Factor KW 

ist 6, 811, 200 	 38% 2050 
2nd 8,474,400 40 2400 

3rd 10, 060, 700 42 2750 
4th 11, 863, 800 44 3100 
5th 13, 766, 800 46 3450 
6th 15, 980, 400 48 3800 
7th 18, 194,400 50 4150 
8th 20, 5 16, 300 52 4500 
9th 22, 969,000 54 4850 

10th 25, 858, 600 56 5250. 

These annual peak loads have been plotted as shown on the foll.ow
ing page. On this same graph we show the KW capacity which we 
may expect to be available from VMC and the capacity obtained 
from new generating units. We have concluded that the Coopera

tive's load can best be served, over the ten-year period, by four 
diesel units each rated at 1750 KW. The units ,hould be identical 

7.5
 



7000 ivAi cApAcITy A V 1 Aemr 

6000 

0IRM CAPACITY 

3000 . 

I 'VV&CO ZOAD 

644 YIAv - Ap / PNIT 

w 
2000 5 Pd YeAAR- ADD 1/ NlT 

S/M/ IITALLY 2 ANIT* 

/0,0--C.4ClrY AVA/tASe RoM VAVC 

0 

/ 2 3 4 5 6 7 8 9 /0 

Y E A I.S 

AR4MIRAEP aeNJrAT/N CAPACITY iY VREscO 

//1/T/,4 INSTA ILATION 2 UNIT E4C# /710 &'W 

Spd YE / LIT 175O KWwr 0/1 
a m YEAR /&/NIT a /750 KW 

T07reL CA4PAC TY 7000 kW 

7.6
 



ANNUAL COST PER KWH GENERATED 

Fuel Cost:
 

Bunker "C" @ P72/metric ton (from VMC records)
 

. ib= P72.00 = 3 .27 c.
 
2205
 

Assume units average 1/2 - load and use . 545 lb. /kwh
 

. *. fuel cost/kwh = 3.27 c. x .545  1.78c. 

Lube Oil Cost:
 

Assume lube oil @ 6% of fuel oil cost
 

* ". lube oil cost/kwh = 1. 78c x 0.06 = 0. 11 c. 

1st Year Costs:
 

Capital investment. 
 . . . . . .. P 2, 460, 000
 

KWH....... 
 . . . . . . . . ... . 6,811,200
 

Interest @ 3 1/2% . .
 . . ....... 
 P 86, 200
 

Depreciation @ 5% 
 . . . . . . . . .... 123,000
 

Fuel @ 1.78 c./kwh ...... 
 . ... 121,200
 

Oil@ 0. l Ic./kwh.. 
 .. .. 7,500
 

Operation & Maintenance @ 2% .... 49, 200 

TOTAL ........ P 387, 100 

Total cost/kwh = P 387, 100 • 5. 69 c. /kwh 
6,811,200 

* 3500KW @ P600 / 10% contingency & overhead / 7% engineering. 
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2 nd Year Costs: 

Capital Investment ............. ... P 2,460,000 

KWH ......................... 8,474,400 

Fuel consumption ............. ... 0. 525 lb. /kwh = 1.71 c. /kwh 

Interest@ 3 1/2% ............. ... P 86,200 

Depreciation @ 5% .............. 123,000 

Fuel @ 1.71 c. /kwh ........... . 145,000 

Oil @ 0. 10 c. /kwh . ......... 8,500 

Operation & Maintenance @ 2% ... 49,200 

TOTAL ........... P 411,900 

Total cost/kwh - P 411,900 = 4.86 c./kwh 
8,474, 400 

3rd Year Investment: 

Capital Invcstment .............. P 3,690,000* 

KWH .................. 10,060,680 

Fuel consumption . . . . . . . . . . . 0. 505 lb. /kwh 1.65 c./kwh 

Interest @ 3 1/2% .............. P 129,200 

Depreciation @5% ........... ..... 194,500 

Fuel @ 1.65 c./kwh .............. 166,000 

Oil@ 0. 10 c./kwh ............. 100,600 

Operation & Maintenance @ 2% . 73,800 

TOTAL ........... P 664,100 

Total cost/kwh = P 664, 100 6. 60 c. /kwh 
10, 060, 680 

* 5250 KW @ P600 / 10% contingency & overhead / 7% Engineering. 
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4th Year Costs: 

Capital Investment. . . . . . . . . . . . P 3, 690,000 

KWH ....... . . . . . . . . . . . . . 11,863,800 

Fuel Consumption . . . . . . . . . . . . 0.505 lb./kwh 1.65 c./kwh 

Interest @ 3 1/2% . . . . . . . . . . . . P 129,200 

Depreciation @ 5% . . . . . . . . . . . . 194,500 

Fuel @ 1.65 c./kwh ........... 195,000 

Oil @ 0.10 c./kwh. . . . . . . . . . . . 118,600 

Operation & Maintenance @ 2%. . . . . . 73, 800 

TOTAL . . . . . . . . P 711,100 

Total cost/KWH P 711, 100 - 6.00 c. /kwh 
11,863,800 

5th Year Cost: 

Capital Investment. . . . . . . . . . . . . P 3, 690,000 

KWH . . . . . . . .. . . . .P e &. . . 13,766,800 

Fuel Consumption . . . . . . . . . . . . . 0.505 lb/kwh 1. 65 c./kwh 

Interest @ 3 1/2. .. . . . . . . . 129,200 

Depreciation @ 5% .. . . . . . . . 194,500 

Fuel @ 1.65 c./kwh .. . . . . . . . 227,000 

Oil@ 0. l0 c./kwh ... ........... .. 138,000 

Operation & Maintenance @ 2% . . . . . . 73,800 

TOTAL . . . . . . . . . P 762,500 

Total Cost/KWH - P 762, 500 = 5. 55 c. /kwh 
13,766,800 
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6th Year Cost: 

Capital Investment . . . . . . . . . . . . P 4, 914, 000* 

KWH .... ................... .... 15,980,400 

Fuel Consumption ... ............ 0.505 lb/kwh = 1.65 c. /kwh 

Interest @ 3 1/2%.. ......... . .. P 172,000
 

Depreciation @ 5% .............. ..... 245,700
 

Fuel @ 1.65 c./kwh .............. 263,700
 

Oil@ 0. l0 c./kwh .............. ..... 159,800
 

Operation & Maintenance @ 2% ....... 98, 300
 

TOTAL ... ........ P 939,500 

Total Cost/kwh = P 939, 500 - 5. 88 c. /kwh 
15,980, 400 

*7000KW @ P600 / 10% contingency & overhead / 7% engineering. 

7th Year Cost: 

Capital Investnment .............. P 4, 914, 000 

KWH ..... ................... 18, 194, 400 

Fuel Consumption .... ........... 0. 505 lb/kwh = 1. 65 c. /kwh 

Interest@ 3 1/2% .......... P 172,000
 

Depreciation @ 5% ............ 245,700
 

Fuel @ 1.65 c/kwh ................ 300,200 

Oil @ 0.10 c/kwh .............. 182,000 

Operation & Maintenance @ 2% . . ... 98,300 

TOTAL .......... P 998,200
 

Total Cost/KWH PP 998, 200 - 5. 49 c/kwh 
18, 194,400 

7. 12 



8th Year Cost: 

Capital Investment. . . . . . . . . . . . P 4, 914, 000 

KWH . . . . . . . . . . . . . . . . . 20,516,280 

Fuel consumption . . . . . . . . . . . . 0. 505 lb./kwha 1.65 c./kwh 

Interest@ 3 1/2% ............ P 172,000 

Depreciation @ 5% ......... ... 245,700
 

Fuel @ 1.65 c/kwh.. .......... 338,500
 

Oil @ 0. 10 c/kwh. ............. 205,200
 

Operation & Maintenance @ 2%. . . . . . 98, 300 

TOTAL . . . . . . . . . P 1,059, 700 

Total Cost/kwh - P 1, 059, 700 * 5. 16 c/kwh 
20,516,280 

9th Year Cost: 

Capital Investment ....... . . . . P 4, 914, 000
 

KWH ..... . ............. 22,968,960
 

Fuel consumption . . . . . . . . . . . . 0. 505 lb/kwh 1.65 c/kwh 

Interest@ 3 1/2% . . . . . . . . . . . . P 172,000 

Depreciation @ 5% ............ 245,700 

Fuel@ 1.65 c/kwh.. .......... 379,000 

Oil @ 0. 10 c/kwh ... .......... 229,700 

Operation & Maintenance @ 2%. . . . . . 98, 300 

TOTAL. . . . . . . . . P 1,124, 700 

Total Cost/KWH * P 1, 124,700 = 4.91 c/kwh 
22,968, 960 
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10th Year Cost: 

Capital Investment . . . . . . . 9 a . P 4, 914, 000 

KWVH . -*see saeoaoa 25,858,560... o 

Fuel consumption . . . . . . . . o . . . 0.505 lb/kwh - 1.65 c/kwh 

Interest @ 3 1/2% ............ P 172,000 

Depreciation @ 5% . .. .. .. .. . . 245,700 

Fuel @ 1.65 c/kwh .. .. . ... ... 426,700 

Oil @ ()i. 10 c/kwh. . ... . . . . . . . . . 258,600 

Operation & Maintenance @ 2%. . . . . . 98, 300 

TOTAL . . . . . . . . P 1,201,300 

Total KWH Cost - P 1, 201, 300 - 4. 65 c/kwh 
25, 858,560
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RATE SCHEDULES 

A. Description: 

Rate schedules are set for two main purposes. First, they 
must generate the necessary revenues to provide for debt 
service, operating costs, maintenance and prudent reserves. 
They must also contain an element of promotion so that con
sumers will be encouraged to make a full and expanding use 
of the power supplies. If rate schedules are too low or lack 
the proper balance, revenues will be too low to support the 
system costs. If rate schedules are too high the usage will 
be depressed, and efficient use vll not be made of the facili
ties. It is probable also that total revenues will still be in
adequate due to the low consumption rates. 

Rate making is an art. In the present circumstances we lack 
data on rural electric system operation in the Philippines, 
and hence have relied mainly on personal judgment. We have 
no doubt that existing rates are too high to encourage use by 
most consumers, and offer no incentives to an increased use 
of electric power in rural industries, farms and community 
endeavors. 

The existing and proposed rates are shown in the section which 
follows. A summary sheet gives a comparison of average kwh 
costs at different consumption levels, for both old and new 
rates. Assuming that construction costs and consumption rates 
for the system develop reasonably close to our estimates, the 
revenues generated under the proposed rate schedules will be 
adequate to amortize the loan, pay operating expenses and 
establish prudent re serves. In fact, it may well be that within 
ten years the Board of Directors may have reason to consider 
a downward revision of rates to reduce unnecessary margins. 
Time and experience will make many refinements possible. We 
believe that the proposed rates combine the necessary elements 
of revenue production and promotion, and are reasonable for 
initial system operation. 

The system will not break-even until the fourth or fifth year of 
operation. Losses during the initial years must be expected and 
accepted to allow for growth and development. A deferment of 
principal repayment, for the first five years, will provide ade
quate cash being available for interest, operation and maintenance. 
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The domestic rate schedule is intended to apply to the land
owners' houses, overseers' houses, and the houses of the 
farm workers. A minimum bill of P5. 00 is e,:t-blished, for 
which 20 kwh are provided. This minimum is .-:cessary in 
order to provide a floor to revenue to ensure that minimum 
necessary income will be provided regardless of consumption. 
The energy rate is blocked to provide incentive for increased 
usage. The decreasing cost as additional blocks of energy are 
used, provides lower average kvh costs as consumption in
creases.
 

It is proposed that schools and churches should also be billed 
under this domestic rate schedule as this re presents the lowest 
rate available, and hence appropriate to these community in
terests. 

A commercial rate schedule is proposed similar in structure
 
to the domestic schedule but designed to give slightly higher
 
revenue per average kwh. 
 This reflects the higher investment
 
per consumer usually necessary for commercial services a'3
 
compared 
to domestic. It also takes note of the differenL charac
teristics of the service and its relationship to the system as a 
whole. This rate too is blocked to provide the incentive for in
creased consumption. A demand charge is added to energy 
costs where demand is 20 kw or higher. Service contracts 
should also be required for loads above 20 kw and minimum 
billing tied to the contract demand. 

The irrigation rate schedule has been written to provide the 
service but with protection to the Cooperative against potential 
unreasonable plant investment costs. Much of the initial system
construction will be single-phase line. Irrigation pump require
ments will generally be for three-phase service. We therefore 
recommend this schedule which requires the consumer to pay
the cost of additional facilities necessary to provide the required 
service, or to arrange for these facilities through negotiation. 
We believe that irrigation pumping is an essential factor in help
ing develop the agricultural economy. To promote its use we 
propose an energy rate of 8c/kwh provided use is limited to cer
tain designated off-peak hours each day. If the pumps are opera
ted on-peak they should be billed at the commercial rate. This 
off-peak operation should be reasonable for the type of farming 
in the area. 

Schedule III, the General Power Rate, should be retained for 
services now under contract. In the future this rate should be 
reserved for sales for resale, and other commercial loads 
served under Schedule B. 
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A security light program is also proposed. These lights will 
be a mercury-vapour lamp of 7000 lumen quality. Each will 
be controlled by an individual photo-electric cell for operation 
from dusK to dawn. The Cooperative will install and maintain 
the light and provide the electricity under the proposal. The 
light will provide security and convenience at farms, haciendas, 
businesses, schools, barrio areas, road junctions and other 
desired locations. 

Revenue per kwh for each class of consumer has been extended 
through the number of consumers and their average consumption 
as developed in other sections of the report. Gross monthly and 
annual revenues are computed year by year for the ten-year 
period covered by the report. These data are given in subsection 
E. It can be noted that annual revenues climb from P840, 200 in 

the first full year of operation to P2, 961, 600 in the tenth year. 
The average selling price per kwh falls from 14. 8/ in the first 
year to 12. 83/ in the tenth. 
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Existing Schedule to be Cancelled
 
Replace with Schedule A
 

Schedule I - RESIDENTIAL METER RATES 

Availability: 

In the area covered by the distribution system of the Coop
erative. 

Applicability: 

Residential customers for all domestic purposes. Where a 
customer conducts a business or industry in the same premises, 
this Schedule I will apply, provided that more than half of the 
total connected load are for residential and domestic purposes. 
Otherwise, said customer shall be billed under Schedule II, 
Commercial Rates or Schedule III, General Power Rates, which
ever is 	applicable. 

Character of Service: 

220 volts, 60 cycles, single-phase. 

Rates (Per Month): 

Por the 	first 15 KWH at P4. 50 
For the next 85 KWH at PO. 25 per KWH
 
For the next 400 KWH at PO. 20 per KWH
 
All over 500 KWH at PO. 15 per KWH
 

NOTE: 	 RATE SCHEDULE IN CASE NOS. 63-5143 AND 
63-5144 ARE PROVISIONALLY APPROVED 
BY THE PUBLIC SERVICE COMMISSION. 
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Existing Schedule to be Cancelled 

Schedule II - COMMERCIAL METER RATES 

Availability: 

In the area covered by the distribution system of the Coop
erative. 

Applicability: 

Customers using the premises for business or commercial 
purposes; or in combined residence and place to conduct business 
where the connected load used for domestic purposes is less than 
half of the total. 

Character of Service: 

220 volts, C0 cycles, single-phase. 

Rates (Per :Aonth): 

For the first 50 KWH at P0. 30 per KWH 
For the next 150 KWH at P0. 25 per KWH 
For the next 800 KWH at PO. 20 per KWH 
For all 	over 1,000 KWH at P0. 15 per KWH 

Minimum Charge: 

P6. 00 per month for the firbt 2, 000 watts connected load or 
less, plus P1. 00 for each additional 500 watts connected load or 
less. 

NOTE: 	 RATE SCHEDULE IN CASE NOS. 63-5143 AND 
63-5144 ARE PROVISIONALLY APPROVED BY 
THE PUBLIC SERVICE COMMISSION. 
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Existing Schedule 	to be Retained 

Schedule, III - GENERAL POWER RATES 

Availability: 

In the area covered by the distribution system of the Coop
erative. Customers located in areas covered by the franchise 
holder of the town of Victorias are excluded. Also available to 
the franchise of Victorias. 

Applicability: 

Franchise holder of the town of Victorias and customers 
who guarantee a minimum monthly billing demand of 40 kilowatts. 

Character of Service: 

13, 200 volts, 60 cycles, 3-phase. 

Rates (Per Month): 

Demand Charge: 	 For each kilowatt of billing demand -
P5. 00 per KW per month. 

Energy Charge: P0. 075 per KWH. 

Minimum 	Monthly Bill: 

To be based on the billing demand but not less than P300. 00 
per month. 

Note 1: 	 Billing demand shall be determined by measurement 
using a maximum demand-meter with a 15-minute 

demand interval. 

Note 2: Power Factor Adjustment Clause: 
The energy charge of P0. 75 per KWH is based 

on a power factor of 85% lagging which the customer 

agrees to maintain. If the customer's average 
monthly power factor vary from 85% lagging, the 
KWH metered during the month shall, for billing 
purposes, be multiplied by the following constants: 
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Existing Schedule to be Retained
 

Schedule III - GENERAL POWER RATES (continued)
 

Ave rage Monthly 
Power Factor Constant 

1.00 0.960 
0. 95 0. 970 
0.90 0.980 
0.85 1.000 
0.80 1.025 
0. 75 1.050 
0. 70 1.075 
0.65 1.100 
0.60 1.150 
0.55 1.200 
0.50 1.250 

For Power Factors between any two steps 
above, use the constant corresponding to 
the higher power factor. 

NOTE: 	 RATE SCHEDULE IN CASE NOS. 63-5143 
AND 63-5144 ARE PROVISIONALLY APPROVED 
BY THE PUBLIC SERVICE COMMISSION. 
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Existing Schedule to be Cancelled 

Schedule IV - RURAL RATES 

Availability: 

In the areas covered by the Cooperative's franchise for 
use in residences and farms. Customers in areas covered 
by the franchise holder of the town of Victorias are excluded. 

Applicability: 

For customers in the farms covered by the Cooperative's 
distribution system and outside the franchise area of the fran
chise holder of the town of Victorias. 

Character of Service: 

1. 	 For customers with guaranteed consumption of 
less than 1000 KWH per month, 220 volts, 60 
cycles, single-phase. 

2. 	 For customers with guaranteed consumption of 
not less than 1000 KWH per month, 220 volts, 
60 cycles, 3-phase. 

Rates (Per Month): 

For the first 500 KWH at P0. 20 per KWH
 
For the next 500 KWH at P0. 15 per KWH
 
For all over 1000 KWH at P0. 10 per KWH
 

Minimum Monthly Bill: 

For customers not guaranteeing a consumption of 
1000 KWH per month -------------------- P 75.00 

For customers guaranteeing a minimum monthly 
consumption of 1000 KWH ---------------- P 142.50 

NOTE: 	 RATE SCHEDULE IN CASE NOS. 63-5143 
AND 63-5144 ARE PROVISIONALLY APPROVED 
BY THE PUBLIC SERVICE COMMISSION 
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New Rate Schedule 
Replaces Existing Schedule I 

Schedule A - RESIDENTIAL METER RATES 

Availability: 

In the area covered by the distribution system of the Coop
e rative. 

Applicability: 

Residential customers for all domestic purposes, and/or 
small churches or schools. Where a customer conducts a busi
ness or industry in the same premises, this Schedule A will 
apply, provided that more than half of the total connected load 
are for residential and domestic purposes. Otherwise, said 
customer shall be billed under Schedule B, Commercial Rate 
or Schedule C, General Power Rates, whichever is applicable. 

Character of Service: 

Single-phase, 60 cycles, at available secondary voltage. 

Rates (Per Month): 

For the first 20 KWII at P5. 00
 
For the next 30 KWH at P0. 20 per KWH
 
For the next 50 KWH at 90. 16 per KWH
 
For the next 200 KWH at P0. 13 per KWH
 
For the next 700 KWH at P0. 10 per KWH
 
All over 1000 KWH at P0. 80 per KWH
 

Minimum Per Month - P5. 00 
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New Rate Schedule 
Replaces Existing Schedule II 

Schedule B - COMMERCIAL METER RATES 

Availability: 

In the area covered by the distribution system of the Coop
erative. 

Applicability: 

Commercial customers using the premises for business
 
purposes. Where a customer resides in the 
same premises,
 
this Schedule B will apply, provided that more than half the
 
total connected load is for commercial purposes. 

Character of Service: 

Single-phase or three-phase, 60 cycles, at available 
secondary voltages. 

Monthly Energy Charge: 

For the first 40 KWH at P10. 00 
For the next 60 KWH at P0. 20 per KWH 
For the next 300 KWH at P0. 16 per KWH 
For the next 600 KWH at P0. 13 per KWH 
All over 1000 KWH at P0. 10 per KWH 

Monthly Demand Charge: 

First 20 KW, no demand charge
 
Next 230 KW, of billing demand at P5. 00 per KW
 

Minimum per month - PI0. 00 or contract demand. 
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CONSTRUCTION STANDARD 

DISTRIBUTION LINE 

7.6/13.2 KV 

E2-2 Single Overhead Guy, Through Bolt Type, 3/8" Guy Wire 

Item No. Material Unit Cost Extended 
Cost 

d 1 Washer, curved, 3" x 3" x5/16 0.57 0.57 
14/16" hole 

u 2 heavy Deadend for guy strand 6.00 12.00 
duty 

y req'd. Guy Wire, S. M., 7-strand 0. 30/ft 45.00 
length 

ab 1 Nut, thimble type eye, 5/8" 2.40 2.40 

ao 1 Bolt, Thimble eye, 5/8" x 4.00 4.00 
req'd. length 

aq 1 Jumper, #6 S. D or equiv. 0.24 0.24 

p 2 Connectors, as req'd 0.90 1.80 

ek 2 Locknuts 0.03 0.06 

TOTAL ......... P 66.07 
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_____ 

__________ 

C 

S
c-d 

)f Curved 
V,, SIx 3IS r 

PLAN u 

p 1 
U EI-3 

Note: 
Other accepted and equivalent 

I I (item u) deadend material 

be substituted for the 
may

El-I Iu 
EI-2 

c 5q"tx req'd length I totptchine,I 
d Washer, 21/4 "x 2V4 "x3A6': 13/16" hole I I 
d Washtq~curv ed, 3" x3" x 5/1l6, ll/46" hole ______ ______ 

j Screw,Ilog, 1/2"x 4N 

P Connectors, as required ____________ 

u Deodend for guy strand 2 2 2 
v Guy attachment I I I-Heavy Duty 
y Guy irs, S.M., 7- Strand req'd length reqd length req'd length 

ck Clamp, anchor rod bonding I I 
eq Jumperw6 S.D. copper or equiv. I I 
ek Locknuts 

7.2/12.5 K V. 

SINGLE DOWN GUY, THROUGH BOLl TYPE 
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CONSTRUCTION STANDARD 

DISTRIBUTION LINE 

7. 6/13.2 KV 

E3-2 Single Down Guy, Wrapped Type, 3/8" Guy Wire 

Item No ExtendedMaterial Unit Cost Cost 

c 1 Bolt, machine, 5/8" x req'd 1.15 1.15 
length
 

p 2 Connectors, as required 
 0.90 1.80 

u 2 medium Clamp, guy, 3-bolt, 6" long 9.80 19.60 
duty
 

y required Guy wire, S.M., 
 7-strand 0.30 15.00 
length
 

aq 6 Jumper, #6 S.D. copper or 
 0.24/ft 1.44 
equiv.
 

bj 2 Guy hook, J 
 0.84 1.68 

bk 2 Guy plate, 4" x 8", 14" gauge 0.76 1.52 

bp 8 8Nail, penny, galv. 0.02 0.16 

ck 1 Clamp, anchor rod bonding 4.20 4.20 

ek Locknuts 0.03 0.06 

TOTAL .... . P 46.61 

E3-10 

at 1 Guy guard, 8' min. length 9.85 9.85 

TOTAL. . .. 9.85P 
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PLAN OF POLE "A" . I' _ Serve or clipd 

IConnect 

I 7 

/ I to Neutral 

- S I 

Noe:I Conduictor or Ground wire : 

Note: 

Other accepted and equivalent items of deadend material may besubstituted for the 3-bolt clamp shown. 

ASSEMBLY UNIT 

________________________ I/4"GUY *.K3EGUY 
I F22. 

WIRE 
E?-3 

7/16 GUY WIRE_____ 

REM MATERIAL N2. REd'D. N9.'REQ'D. N.Q REQ'D. 
d a"she2 x2 134BA"C3/6'heW 
d Washer, curved, 3' "3' _5' 11/16" hole I _ 

U Deadend for guy strand 4-rd~ Duty 2-Heavy Duty 2-Heovy Duty 
y Guy wire, S.M., 7-strond r'd length req'd. length req'd. length 

ob Nut, thimble type eye, 5/8" I I 
ao Bolt, thimbleye, 5/8"x req'd. length I I 
_oq Jumper, "6 S.D. or equivalent I I I 
p

ek 
Connectors,
Locknuts 

as req'd. 

7.2/12.5 KV 

SINGLE OVERHEAD GUY THROUGH BOLT TYPE 
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CONSTRUCTION STANDARD
 

DISTRIBUTION LINE
 

7.6/13.2 KV
 

M2-1 Grounding Assembly-Ground Rod Type 

Extended 
Unit Cost CtMaterialItem No. Cost 

p 2 Connector 0.90 1.80 

ai 1 Rod, ground, 5,'8" dia. Min. 10.00 10.00 

aj 1 Clamp, ground rod 2.70 2.70 

al 1 Ground wire clip 0.02 0.02 

cj 1 Ground wire, #6 S.D. copper 0.24 'ft 12.00 

or"equivalent 

TOTAL ...... . P 26.52 
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It 
ir 

or 
o-d a 

PLAN 

PLAN 

or -KIO- -K II

(II 	 T.,,y 

ELEVATION 	 ELEVATION 

c -d bh 

PLAN 

-K 14' bh 

ek 

ELEVATION 

ITE NO. MATERIAL I NO. MATERIAL 
Bolt, machine, 5M" x req'd length as Clevis, strvice, swinging, insulated 

d _Wosher,21/ 4 "x 2'4"x 4/16'",16"hole _ bh Clevis, service, deodendinsulated 

o 	 Bolt,eye,5/R" x req'd length ek Locknuts
 
Wireholder
or 

SERVICE ASSEMBLIES
 

Jon, 19621 Page 6. 37 tKIO,KI IK14 

c 



CONSTRUCTION STANDARD
 

DISTRIBUTION LINE
 

7.6/13.2 KV
 

J-8 Secondary Assemblies 

Item No. Material Unit Cost Extended 
Cost 

d 1 Washer 2 1/4" x 2 1/4x3/16", 0.24 0.24 
13/16" hole 

bs 1 Bolt single upset insulated 3.25 3.25 

ek Locknuts 0.03 0.03 

TOTAL. . . . . . . P 3.52 

K-10 Service Assemblies 

ar 1 Wireholder 0.35 0.35 

TOTAL ...... . P 0.35 

K-1l 

d 1 Washer 2 1/4" x 2 ]/4" x 3/16", 0.24 
13/16" hole 

o 1 Bolt eye 5/8" x req'd length 1.80 

as 1 Clevis service swinging insul'd. 1.50 

ek Locknuts 0.03 

TOTAL ...... . P 3.57 
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pdqd0p 

ek/ J5 ek/ L J6 (For use on copper)
 

0 
S 

b 
ekJ6 
 (For use on aluminum 

300 to 600 
edd ll 

/Q
 

cd d 

eeJTk l
 

50t to600
 

For use on Self Supporting 

Service Cable 

TEMINO. MATERIAL MATERI AL 
cJ Bot, machine, 5/8" x required length bs Bolt, single upset insuloted 

d Wosher 2 1/4" x 2 1/4" x3/16','13/16" hole bn Clomp) loop, deadend 

,o Bolt, ey'e, 5/8" x required lenglh cq Sleeve, offset, splicing 

P - Connectors. os required do __Bracket, insulated 
q 
s 

__ 

__ 

olt, double upset, insuloted 
Clevis, secopdory. ,swinaina. inluloted.... 

fo 
ek 

__Transformer 

__jLocknuts 

secondary bracket 

SECONDARY ASSEMBLIES
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CONSTRUCTION STANDARD
 

DISTRIBUTION LINE
 

7.6/13.2 KV 

J-5 Secondary Assemblies 

Extended 

Item No. Material Unit Cost Cost 

d I Washer, 2 1/4"? x 2 1/4x3/16" 0.24 
13/16" hole 

q 1 Bolt double upset insulated 3.80 

ek Locknuts 0.30 

TOTAL ..... P 4.07 

J-6
 

d I Washer 2 1/4" x 2 1/4" x3/16" 0.24 
13/16" hole 

o 1 Bolt eye 5/8" x req'd length 1. 80 

s 1 Clevis secondary swinging 1. 20 
insulated 

bn Clamp, loop deadend 0.90 

ek Locknuts 
armor 	tape 0.30 

TOTAL .. . P 4.54 
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Approx. after
iss(%%/ strriin 

Approx. after israih 'is
 

(0 appliediapplied 
, 

Normally 450, 

b Normally 450 

Size of hole to be 
same as anchor Z 

CONE SCREW
 
FI-IC, Fi.-2C, FI-3C, FI-IS, FI-2S, FI-3S, FI-4S 

Approx.after Approx. after 
Sstrain is strain is 

applied applied 

x 

Size of hole to 
be some as un

P-z expanded anchor.
 

EXPA NDIN G 

FI-I) FI-2 1 FI-3.FI-4
 
Note:Projection of anchor rods above earth PLATE
 

may be Increased to a max. of 12"in FI-IP, FI-2P, FI-3P) FI-4P 

cultivated fields or other locations 
where necessary to prevent burying ASSEMBLY UNIT 
of the rod eye. FI-I Fl-2 FI-3 FI-4 

Holding Power in Ordinary Soil (pounds) 6000 8000 10,000 12,000 

ITEM MATERIAL NO. NO. NO. NO._ 
X Rod) anchor, thimble eye I x- I 1/x"7'-0" 

x Rod, anchor, twin eye i /!3Y4- 34'x -O 
z Anchor----------type 

LINE ANCHOR ASSEMBLIES 
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CONSTRUCTION STANDARD 

DISTRIBUTION LINE 

7.6/13.2 KV 

FI-2 Line Anchor Assembly 

Item No. Material Unit Cost Extended 

Cost 
x 1 Rod, anchor, 

x 7' 0"1 
thimble eye 5/8" 

5.80 5.80 
z 1 Anchor expanding 8MLB 8.65 8.65 

TOTAL ....... 
 P 14.45 

F1-3 Line Anchor Assembly 

x I Rod anchor Twin eye, 5/8"x7'-0" 6. 00 6.00 

z I Anchor expanding 8MLB 8.65 8.65
 

TOTAL ....... 
 P 14.65
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____ 

_________ 

_____ 

_____ 

_______ 

______ 

______ 

PLAN OF POLE "A" cf'l 
~NAN 

'~' I p Il l, 
r]" ,,"_II>., , _t e I 

! -'!-'/-- ym_.Serve or clip €. I. I _ "' .J 
SI , "1 

Staple here o . ./i i~i bk 

/ 
/ 

, 

I I 
I 
=I u 

i i I 
Connect to Neutr L -  - " -Conductor or Gr ond wire ! 

-

/ 
/ I 

I 
' 

I I m 

/ / i.. I 
' 

Note:Assemblies E2-2 and E2-3 
. 

'-" 
I 

/I 

/erdunt.I 
/ f3 " (throughbolt types) are Iee-

I 

I~I g 
' 

I 
II I 

I II 

I 

______ASSEMBLY UNIT 

E4-2 E4-3 

______________________________ 3/8"Guy, Wire 7/6 Guy Wire ______:ITEM MATERIAL No. REQ'D No. REQO'D ___ 

c jBolt~mochine1 req'd length58 "x ______I______ 

.2...pConnectors, as req'd _____ ____u o*odnd for guy strand _____ 

2-Medium Duty 2-Heovy Duty
Y Guy Wire, S-M, 7- strand 

______req'd length req'd length ______aq Jumper, 6 S. D. or equivalent I _______ 

b j Guy Hook,J 
______ 2 2 _____bk Guy Plate 4x 8". 14 gauge 2 2 _____bp Nail, 8 penny, golv. 8 8 

e k Locknuts 

7.2/12.5 KV.
 
SINGLE OVERHEAD GUY, WRAPPED TYPE
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D. Comparison Between Existing and Proposed Rates/KWH 

RESIDENTIAL SERVICE 

KWH/MONTH EXISTING SCHEDULE
Total Bill Ave. Cost/KWH 

15 P 4.50 P 0.300 
20 5.75 0.288 
25 7.00 0.28 
30 8.25 0.275 
35 9.50 0.271 
40 10.75 0.269 
45 12.00 0.267 
50 13.25 0.265 
55 14.50 0.264 
60 15.75 0.263 
65 17.00 0.262 
70 18.25 0.261 
75 19.50 0.26 
80 20.75 0.259 
85 22.00 0.259 
90 23.25 0.258 
95 24.50 0.258 

100 25.75 0.258 
105 26.75 0.255 
110 27.75 0.252 
115 28.75 0.25 
120 29.75 0.248 
125 30.75 0.246 
130 31.75 0.244 
135 32.75 0.243 
140 33.75 0.241 
145 34.75 0.24 
350 75.75 0.216 
390 83.75 0.215 
440 93.75 0.213 

490 103.75 0.212 

550 113.25 0.206 
580 117.75 0.203 
610 122.25 0.20 

PROPOSED SCHEDULE
Total Bill Ave. Cost/KW 

P 5.00 P 0.33 
5.00 0.25 
6.00 0.24 
7.00 0.233 
8.00 0.228 
9.00 0.225 

10.00 0.222 
11.00 0.22 
11.80 0.215 
12.60 0.21 
13.40 0.206 
14.20 0.203 
15.00 0.20 
15.80 0.198 
16.60 0.195 
17.40 0. 193 
18.20 0.192 
19.00 0.19 
19.65 0. 187 
20.30 0.185 
20.95 0.182 
21.60 0.18 
22.25 0.178 
22.90 0.176 
23.55 0.174 
24.20 0.172 
24.85 0.171 
50.00 0.143 
54.00 0.138 
59.00 0.134
 
64.00 0.131
 
70.00 0.127 
73.00 0.126 
76.00 0.125 
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Residential Service - Continuation 

640 
 126.75 0.198 79.00 0.123
670 131.25 0.196 82.00 0.122700 
 135.75 0.194 
 85.00 0.121
1100 
 195.75 0.178 123.00 0.112

1190 
 209.25 0.176 130.20 0. 109
1290 224.25 0.174 
 138.20 0.107 
240.751400 0. 172 147.00 0. 105


1500 
 255.75 0.171 155.00 0.1031630 
 275.25 0.169 165.40 0.101
1760 294.75 0.167 175.80 0. 10
 

315.75
1900 0.166 187.00 0.099
 
338.25
2050 0.165 199.00 0.097
 
362.25
2210 0.164 211.80 0.096
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COMMERCIAL SERVICE
 

EXISTING SCHEDULE PROPOSED SCHEDULE
 
Total Bill Ave. Cost/KWH Total Bill Ave. Cost/KWH
 

100 P 25.75 P 0.258 P 22.00 P 0.22 
105 26.75 0.255 22.80 0.217 
110 27.75 0.252 23.60 0.215 
115 28.75 0.25 24.40 0.212 
120 29.75 0.248 25.20 0.21 
125 30.75 0.246 26.00 0.208 
130 31.75 0.244 26.80 0.206 
135 32.75 0.243 27.60 0.204 
140 33.75 0.241 28.40 0.203 
145 34.75 0.24 29.20 0.201 
150 35.75 0.238 30.00 0.20 
155 36.75 0.237 30.80 0.199 
130 37.75 0.236 31.60 0.198 
165 38.75 0.235 32.40 0.196 
170 39.75 0.234 33.20 0.195 
175 40.75 0.233 34.00 0.194 
180 41.75 0.232 34.80 0.193 
185 42.75 0.231 35.60 0.192 

190 43.75 0.230 36.40 0. 191 
195 44.75 0.229 37.20 0. 191 
200 45.75 0.229 38.00 0.19 
205 46,75 0.228 38.80 0. 189 
210 47.75 0.227 39.60 0.189 
215 48.75 0.227 40.40 0.188 
220 49.75 0.226 41.20 0.187 
225 50.70 0.226 42.00 0.187 
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E. DETERMINATION OF OPERATING REVENUE 

Y E A R 

OVERSEER OUSE 1 2 3 4 5 6 7 8 9 10 

A. Average Mo. Ivrh Per Comoer 
B. Chargea, per Rate Schedule/kwh 

C. Average Monthly Revenue/Corn. 
U. Average Number of Consumers 
E- Avurage Mooily Revenue 
F. Annual Revenue 

350 
14.34 

P 50.00 
196 

P 9.800 
P117.600 

390 
13.81 

p 54.00 
216 

P 11.664 
739.968 

440 
13.41 

p .00 
236 

P 13.924 
P167.088 

490 
13.14 

p 64.00 
255 

P 16.320 
P195.840 

360 
12.7/ 

P 70.00 
275 

P 19.250 
P23.000 

580 
12.64 

P 73.00 
320 

P 23.360 
r280.320 

610 
12.51 

P 76.00 
365 

P 27.740 
P332.880 

640 
12.3d 

P 79.00 
410 

P 32.390 
1388.680 

670 
12.2d 

P 82.00 
455 

P 37.310 
P447.720 

100 
12. 14 

P 5.00 
500 

P 42.500 
P510.000 

PLANTER OWNED 

A- Average Mo. kwh Per Consumer 
S. Charge aspez Ram Scbedule/kwb 

C. Average Monthly Revenue/Coln. 
D. Average Number of Conumers 
E. Average Monthly Revenue 
F. Annual Revenue 

1100 
11. 2 

P 123.00 
64 

P 7.872 
P 94.464 

1190 
10.91 

P 130.20 
74 

P 9.634 
P115.617 

1290 
10./U 

P 138.20 
84 

P 11.608 
•139.305 

1400 
10.34 

P 147.00 
94 

P 13.818 
P165.816 

1500 
10.3U 

P 155.00 
104 

P 16.120 
P193.440 

1630 
10.1i 

P 165.40 
114 

P 18.855 
P2 267 

1760 
10.01 

P 175.80 
124 

P 21.199 
P261 590 

1200 
9.91 

P 187.00 
134 

P 25.058 
P300.66 

2030 
9.7U 

p :99.00 
144 

P 28.656 
P343.872 

2210 
9.64 

P 211.80 
154 

P 32 617 
P351.406 

WORKER 

A. Average Mo. kwh Per Consumer 
B. Charge a per Rate Schedule/kwh 
C. Average Monthly Revenue/Cons. 
D. Average Number of Consumern 
E. Average Monthly Revenue 
F. Annual Revenue 

20 
250 

P 5.00 
6350 

P 31.750 
P081.000 

25 
241 

P 6.00 
6475 

P 38,830 
P4c6.200 

30 
23.31 

P 7/.00 
6600 

P 46.200 
P554,400 

35 
22.81 

P 8.00 
6735 

P 53.880 
P646.560 

40 
22.54 

P 9.00 
6870 

P 62.010 
P744.120 

45 
22.21 

P 10.0c 
7000 

P70.000 
F"40.000 

50 
22.01 

P 11.00 
"1150 

P 78,650 
P943.800 

55 
21.51 

p 11.80 
720 

P 86.022 
F1.032.254 

60 
21.0j 

P 12.60 
7435 

P 93,881 
P1.124.172 

65 
20.6 

p 13.40 
7585 

P101.639 
P1.219.568 

SMALL COMIMERCIAL 

A. Average Mo. kwh Per Consumer 
B. Charge as pw Rae Schedule/kwh 
C. Average Moodily Revenue/Cow. 
D. Average Nunmber of Comers; 
E. Average Monthly Revenue 
F. Annual Revnute 

125 
20.81 

P 26.00 
s0 

P 1.300 
P 15.600 

133 
20.44 

p 27.60 
52 

P 1.435 
P 17 222 

145 
20.10 

p 29.20 
54 

P 1.576 
P 18.921 

155 
13.9e 

P 30.80 
56 

P 1.724 
P 20.697 

165 
19.61 

P 32.40 
568 

P 1.879 
P 22.550 

175 
19.41 

P 34.00 
61 

P 2.074 
P 24.888 

185 
19.21 

P 35.60 
64 

P 2.278 
P 27.340 

195 
19.04 

P 37.20 
67 

P 2.492 
P 29.908 

205 
18.94 

P 38.80 
70 

P 2.716 
P 32.502 

21A 
18. 7 

P 40.40 
73 

P 2.949 
P 35 350 

SCHOOL ANM CHURCHES 

A. Average Mo. kwh Per Conurnei 
B. Charge asper Rax Schedule/kwh 
C. Average Monthly Revmnue/Coon. 
D. Average Number of Conumern 
E. Average Monthly Revenue 
F. A-muRevenue 

P 

p 
P 

100 
19.04 
19.00 
30 

570.00 
6.840 

P 

P 
P 

105 
18.74 
19.65 
31 

609.15 
7.309 

P 

P 
P 

110 
18.51 
20.30 
32 

649.60 
7.795 

p 

p 
P 

115 
.18.2d 
20.95 
33 

691.35 
8.296 

P 

P 
P 

120 
18.01 
21.60 
34 

734.40 
8.812 

p 

P 
P 

125 
17.8j 
22.25 
35 

778.75 
9.345 

p 

P 
P 

130 
17.61 

22.90 
3 

824.40 
9.892 

135 
17.4d 

P 23.55 
37 

P 871.35 
P 10.456 

140 
17.24 

p 24.20 
38 

p 910.50 
P11.035 

146. 
17.11 

P 24.5 
35 

P 969.15 
P11.629 

IRRIGATION 

A. Average Mo. kwh Per Conuer 
B- ChargeasperRate Sbeduje/k,,h 
C. AvaeageMonthly Revaeue/Con. 
D. Average Number of Comsumen 
E. Average Monthly Revenue 
F. Annual Revenue 

2300 
81 

P 200 
10 

P 2.000 
p 24.000 

2500 
81 

P 200 
12 

P 2.400 
p 28.800 

2500 

81 
P 200 

14 
P 2.800 
P 33.600 

2500 

p 200 
16 

P 3.200 
P 38.400 

2500 

si84 
p 200 

18 
P 3.600 
P 43.200 

2500 

8 
P 200 

21 
P 4.200 
P 50.400 

2500 

81 
P 200 

25 
P 5.000 
P 60.000 

2500 

dad5 
P 200 

2 
P 5.800 
P 69.000 

230 

P 200 
34 

P 6.800 
P 81.600 

2500 

P 200 
40 

P 3.000 
P 96.000 
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9.Sd 

2.065 
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2.215 
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2400 
9.51 
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P 

50 
9. 
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50 
44 .41 
P 2.S55 

9 
P 

9.Q 
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10 
P 

55 
9.44 
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11 
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B. Bill of Materials: 

WIRING PLAN FOR RURAL DWELLING 

BILL OF MATERIALS 

3 meters BX wire 2 - #12 @ P1.80 per meter - P 5.40 

10 meters PDX wire 2 - #14 (loomex) @ P0.90/M - 9.00 

1 piece Service entrance cap 1/2" @ Pl. 60 - 1. 60 

4 pieces BX connector 1/2" @ P0.30 each - 1.20 

1 piece Safety switch 30A 250V DPST @ P9. 00 - 9.00 

1 piece Duplex receptacle @ P1. 40 each - 1. 40 

1 piece Snap switch SPST 250V @ Pl. 60 each - 1. 60 

1 piece Wall socket porcelain @ P0. 60 each - 0.60 

1 piece Electric bulb 50W 230V @ P0. 90 each - 0.90 

1 box* Insulated staples 7/8" @ P.. 00/box - 1.00 

1 roll Plastic tape 3/4" @ P0. 70 per roll - 0.70 

Material Total - P32. 40 

Labor 2 man-days @ P7. 00 - 14.00 

TOTAL . . . . . . . . . . . P46. 40 

USE - 50.00 

*100 pcs. 
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WIRING PROGRAM
 

A. Description 

The majority of the Cooperative's consumers will be at the farm 
workers' houses. It is imperative that these ccnsumers will be 
connected to the system without delay. First, because the Co
operative cannot begin to fulfill its cbjectives of rural area de
velopment until power is available to the people. Second, the 
Cooperative cannot operate feasibly without the revenue to be 
derived from this class of consumer. 

Most of the workers' homes are nipa huts, clustered together 
on the farms and haciendas. Very few are wired for electricity 
and the cost of wiring each hut is probably beyond the capability 
of the individual farm laborer. The combined wiring cost for a 
multitude of nipahuts on each farm will probably pose a problem 
for the landowner. In order, then, to get these houses wired so 
that the workers' families can enjoy the benefits of electricity 
and the Cooperative secure the necessar.v revenues, we pro
pose assistance in the wiring program. 

We propose that the Cooperative make arrangements for wiring 
nipa huts, either through personnel on its own payroll or by con
tract with an electrical firm. The large number of huts involved 
will tend to minimize the average cost for each installation. In 
the following pages we show a sketch of the wiring arrangement for 
an average type installation. Each hut will be metered - the 
meter costs will be borne by the Cooperative and are not included 
here. One light is provided for a central location in the hut, and 
one duplex receptacle for service to fans, irons, radios or other 
appliances. There will be a fused safety switch, and construc
tion standards will comply with provisions of the wiring code. 

A cost for s u c h an average installation has been derived as 
P46. 40. Some homes may require more than one light, or faci
lities for connection of additional appliances. Proper judgment 
should be exercised at each individual hut but this cost estimate 
should be reasonable for discussing financing at this time. 
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Assuming that funds can be borrowed for this wiring program at 
3-1/2% interest, we propose to contract with each landowner 
for loans to them represented by the actual cost of wiring the 
huts on their land, at an interest rate of 5-1/2%on the declining
balance. Repayment will be made at the rate of P1/month/hut,
including principal and interest, until the loan is fully repaid.
Loans will thus be paid off in less than five years. If loan funds 
cannot be secured at 3-1/2% for this purpose we suggest that the 
interest rate which does apply should be increased by 2% in the 
contract with the landowner. This will provide funds for admi
nistration of the program. 

This proposal has been discussed with the Board of Directors of 
VRESCO and there is agreement that this plan will be acceptable
to the majority of the planters and the landowners. We there
fore include in the loan application an amount of P363, 000 for 
this purpose. 

6600 huts wired @ P50 . . . P330, 000 
Contingency @ 10% . . 33,000 

Total ............. P363,000
 

This is a vital part of the Cooperative's development program.
The loan should be repaid in 5 years and should be handled as a 
separate account completely apart from the general system. 
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INVESTMENT AND OPERATING COSTS 

A. Description: 

The electric cooperative (VRESCO) has invested approximately 
i0916, 000 in an electric plant which serves some 53 members 
and 3 Poblacions. In the year 1967 its annual Gross Revenue is 
projected to be P166, 000 and may have an estimated net loss of 
P35, 000. This and other past record of def'Lcits in Operating 
Margins is due to several factors but mainly it has been caused 
by a lack of sufficient capital to expand the existing system and 
connect new customers to the lines. 

A review of the Statement of Financial Condition, for the first 
six months January Ist to June 30, 1967, (see Section No. 3, 
Analysis of Existing System) reflects a total asset of P1, 176, 351. 
The members have deposits and capital stock amounting to 
P709, 427. The Electrification Administration had made a 3%, 
25 years Rural Electrification Loan to the Cooperative amount
ing to P424, 675 and to date P239, 000 has been advanced. There 
is still a retention of loan funds in the amount of P185, 675. It 
is expected that these unadvanced funds will be made available to 
VRESCO during the year. These monies will b_ :-eded to repay 
loans made with VMC Sugarcane Planters' Cooperative Marketing 
Association, Inc. (VICOMA) and the Victorias Milling Co. , Inc. 
(VMC). VRESCO borrowed funds from VICOMA to complete the 
construction of electric facilities and this loan was made based 
on the assumption that the approved loan from E. A. would be re
leased in the full amount. The future success of VRESCO is con
tingent on the advance of this balance of loan funds from the E. A. 
together with future low cost loan funds which will be needed to 
implement the proposed expansion of the Cooperative facilities. 

B. Financial Forecast: 

In the financial study of investment and operating cost a review 
was made of present procedlires of management, accounting, 
collections and operating practices, not only of VRESCO, but of 
other electric utilities which a,., p'ese-atly serving customers 
within the general geographic area of VRESCO. This was done 
so that we could make recommendation- which w[ 11 lead to a more 
efficient and effective operation of the cooperati.-e. In this way 
adequate, dependable, low-cost electricity can be furnished to all 
persons in the cooperative's service territory. 
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We have outlined a system development program which will be 

required to meet the projected power demands over a period of 

10 years. This deve lopment plau will itiflucnc , thes coo perative's 

Cr dit-\v)rthini.i-; andi(l indicates tHIe financial justification for the 

nee.ds of devlmmoent ;ind expansion of the existing facilities. 

1. De lirim intin of Lad: 

Load forecasts of naxiunom demands and annual KWt1 sales 

covering the tun-year (Aer( (see No.study periud Made Section 4, 

"Load and Energy F(recasts'). Those laud forecasts provide a 

basis for planning systen developnent and .xrpansin, and for 

deteriining \vh re and "M ihn the s,'ste will ,nmeed impr"v\e neit 

and additional ginerating tLpacLty 1inc<, ha, I ,,\ he conserv

ative. t--Iow cv.r, ifa i1mc rapi r t. , r,,vth shmil develop, 

Mhe systelin pl~an maiy rt'Lchly lidi ~ t d toa d.W~imm)(]Lte t he 

larger e, anamid.t amid IK\VIl sales. 

, ,
a. Nuinh10 K ()i i 

'fhe 1111111K) iA ,., li-ri \\erei !m ").je t ( " ( i- I I li] (M int of 

actual nimiW& r III witm! m Iat ,n: \\ lii We mem v el on naps 
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Irrigatin, lamr..t ",\XW' and ('IA,.ral liq)\Ve . A reasonable per
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for each year -)f th f r:tst. 

In the first year after c"nipletim "If ckunstruction it is expected 

that the couperati\,e will Se'urve, by\ rate classification, a total of 
6706 consuners. The rate oi ro4\wth i, as foil lws: 

NUMBER OF' (;ONSJXII:RS 

Year Number Addc Total 

1969 6706
 

1970 161 6867
 

1971 161 7028 

1972 170 7198 
1973 171 7369 
1974 193 7562 
1975 214 7776 

1976 204 7980 
1977 210 8190 
1978 216 8406
 



b. Average Monthly Usage: 

Existing records of the cooperative were used for estimating 

KWH usage of the Landowner-Planter type of consumer. Since 
this type of consumer presently make up the major portion of 
existing services by the cooperative it was the only estimate 
and trend which could be used from existing records. The aver

age monthly usage was computed for other type of consumers 
based on type of appliances and lighting expected to be used by 
each classification. These estimates were reviewed by com
paring them to other electric utilities' customer average KWH 
usage here in the Philippines, and were found to be reasonable 
for each class of consumer. They may be a little on the conserv

ative side. For actual estimates on KWH average monthly usage, 
reference should be made to Financial Forecast Form 325a, of 
this section. 

c. Average Monthly Sales: 

The average monthly sales were computed based on the number 
of consumers in each rate classification multiplied by the aver
age monthly KWH usage for each class of consumer. 

d. Annual Power Requirements: 

The annual power requirements of the system for each year is 
the product of KWH sold each month to all consumers plus losses, 
multiplied by 12 months. 

The annual power requirements are as follows: 

ANNUAL POWER REQUIREMENTS 

KWH Sold System Loss 

Year x 1000 _ 0 KWH Generated 

1 5,664 .17 6,811,200
 

2 7,020 .17 8,474,400 

3 8,526 .15 10,060,680
 

4 10,140 .15 11,863,800
 

5 11,868 .14 13,766,800
 

6 13,896 .13 15,980,400
 

7 15, 972 .12 18, 194,400 
8 18, 156 .12 20,516,280
 

9 20,508 .11 22,968,960
 

10 23,088 .11 25,858,560
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2. Determination of Plant Investment: 

The capital requirement for expansion and development of the
cooperative over the next ten years (1969-1978) is computed to 
be P10, 957, 900. This estimate of capital required is based on
certain capital investments each year which will be required to 
maintain the system's capability to serve the load within the area
with dependable, adequate electric service. During the initial
construction new plant will require an investment of P6, 333, 000
for the first year; P148, 800 for the second year and P1, 555, 200 
for the third year. Funds are requested in the first loan applica
tion only to cover the initial construction and two years following.
This capital investment will provide an excellent electric system,
based or, required design, during the early years of operation.
Future funding of the construction program and system improve
ments will require additional capital. These required funds have 
been estimated and are as follows: 

PLANT INVESTMENT 
CONSTRUCTION EXPENDITURES 

Year Generation Distribution 
System Im
provements Other 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

P2,457,000 
-0-

1,228,400 
-0-
-0-

1,228,500 
-0-
-0-
-0-
-0-

P3,610,100 
148,800 
148, 800 
156,000 
156,000 
174,400 
191,200 
183,200 
188,800 
192,800 

P 30, 900 
-0-

178,000 
-0-
-0-
-0-

25,000 
25,000 
25,000 
25,000 

P235,000 
-0
-0
-0

29,000 
200,000 

78,000 
-0

25,000 
18,000 

a. Plant Additions: 

The additions to plant investment were determined from each yearls
construction expenditures. The addition for generating units is re
corded as of the beginning of the year in which the generating unit
is installed. For distribution lines, system improvements and 
general plant, the annual construction expenditures constitute the
additions to plant for the year in which the work is performed. 

All plant additions are based on needs which are outlined in the 
system design, and system improvements which will have to be
made in order to furnish adequate electric service to the coopera
tive's existing and new consumers. Without improvements and new 
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generating units the cooperative will regress. To provide plant 
additions during the period 1972 to 1978 the cooperative will re
quire new loan funds. These requirements of lear. funds are as 
follows: 

NEW LOAN REQUIREMENTS 

Year 	 *Basis Date Amount 

1969 	 1974 P8,037,000
 
1972 1975 
 341,000
 
1974 
 1977. 1,897,100
 
1976 1979 
 447, OOU
 
1978 1981 
 471,600 

*Basis Date: 	 Date of First Principal Payment (interest
 
payment to be made on a current basis).
 

b. Plant Retirements: 

Experience on new electric systems indicate that retirements will 
be very small and inconsiderable during the early years of opera
tions. 

c. Plant Changes: 

The existing Plant value has been placed at P916, 050. This value 
will fluctuate 	from month to month based on investment in new fa
cilities and depreciation of such plant. It is expected that the plant 
will increase 	in value from P0. 9 million to P8. 9 million in 1971 and 
to an approximate P9. 3 million in 1973. For actual plant changes 
each year reference should be made to Form 325b of this section of 
report. 

d. Source of 	Funds: 

Funds needed for plant improvements and additions have been out
lined in item (a) of this section. Based on the long-range financial 
forecast, compensatory rates will not supply the capital needed for 
the expanded construction program. Therefore, all new construc
tion funds should come from loans. The rate charged will provide 
the revenue to amortize low cost loans over a period of 25 years. 

3. Determination of Operating Revenue: 

Operating revenues were estimated by classes of consumers accord
ing to the rate schedule proposed for each classification. The differ
ent groups are Planter-Owner houses, Planter-Overseers' houses, 
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Workers' houses, Small Commercial, Schools and Churches, 
Utilities.Irrigation, Large Power, Security Lights and Other 

were made for each class of consumers.Separate estimates 

Refer to Section No. 8, sub-section "E" for detailed analysis 

of estimated revenue. 

class ofThe revenue, which is derived from rates charged each 

all costs of production and distribution expensesconsumer, covers 

including depreciation, taxes and retirement of debt. The estima

ted revenues by years are as follows: 

OPERATING REVENUE 

Year Amount P 

1 840, 218 

2 1,020, 529 
3 1,214, 653 

4 1,421, 152 

5 1, 643,282 

6 1,890,460 

7 1, 151, 330 

2,403,4208 
9 2,674, 186 

10 2, 961, 587 

4. Determination of Operating Expenses: 

Operating expenses consist of power production cost, which in

cludes cost of fuel, maintenance, depreciation, operations and 

general administrative expenses chargeable to the generation of 

operaelectricity, distribution expenses, maintenance of lines, 

tion of lines, consumer accounting, collecting of accounts, ad

ministrative and other general expenses. All of the operating 

expenses were based on total plant investment and KWH sales 

per customer. 

a. Cost of Power: 

the VictoriasThe cooperative is presently purchasing power from 

Milling Company under a non-profit contract. This contract res

tricts the amount of power the cooperative may purchase and limits 

the total demand to 1000 KW. There is no load-factor commitment 

on energy. Power and energy cost is 4. 3c/KWH. Under the non

profit contract - "Cost of Production" - it is expected that the co

operative will receive a refund after each audit period. 
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Existing restrictions of the purchase power agreement limits 

service to the cooperative, therefore, the quantity of power 

reouired would not be available from VMC. Based on this 

limitation a new power source will be needed. We made an 

e raluation of various methods of production which would meet 

the needs for !xpansion of the system, and it was determined 

that the most economical method is to install new diesel gen

erators. (For a discussion on this refer to Section No. 7, 

Generation. ) 

Power cost expense estimates were based on expected effi

ciencies of a new diesel plant. The cost of fuel and lube oil 

is expected to be 1. 89c/KWH during the first year, 1. 82c/KWH 

the second year, and 1. 75c/KWH the third year and 1. 75c/KWH 

thereafter during the 10 year studv period. It was assumed that 

fuel cost would remain fairly stable and only drastic changes in 

price would affect the cost of production. It is also possible that 

the average cost of power will be reduced if the cooperative con

tinues to purchase available surplus power from VMC under the 

purchase power agreernent. No allowances were made for this 

economy in our projections of power cost since the supply of 

power from VMC would only be secondary and not firm energy. 

We encourage the cooperative to use the power and energy VMC 

can furnish and such supplies should be integrated into the sys

tem operation. This will reduce the over-all cost per kwh and 

offer a saving to the cooperative. 

Depreciation was taken as 5 percent of investment, and interest 

at 3-1/2 percent of generating plant value. These charges have 

been added to the fuel cost. An investigation of operating and 

administrative costs was made of diesel plants similar in size Z k 
and cost, and such expense was approximately 2% of investment. 

Initial talks with the Victorias Milling Company indicate that 

agreements can be worked out whereby trained personnel of VMC 

could operate the generating equipment for the cooperative and 

this also would reduce the operating cost. However, these agree
ments have not been reached, therefore these potential reductions 

are not reflected in our estimates. It'is recommended that the 
cooperative, through negotiation with VMC, investigate this idea 

which could be mutually beneficial to both parties. We have rea

son to believe that such agreement can be reached. 
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COST OF POWER 

Year Cost per KWH 

1 5. 69c 
2 4. 86c 
3 6. 60c 
4 6. 00c 
5 5. 55c 
6 5. 88c 
7 5. 49c 
8 5. 16c 
9 4. 91c 

10 4. 65c 

b. Operating, Maintenance and General Administrative: 

A labor survey was made of labor cost in the electric industry
of the Philippines and a separate survey of labor cost in the 
Victorias area. These studies indicate that the cooperative can 
operate the system, with an adequate staff, efficiently and at a
 
cost which will not exceed 3 percent of plant investment. There
fore, the operating, maintenance and general administrative costs
 
have been coniputed to be 3 percent of plant investment, excluding

generating facilities since allowance has already been included for
 
this in the cost of power.
 

c. Depreciation: 

Depreciation is a proper operating expense and it is most import
ant that it be as accurate as possible. 

DEPRECIATION RATES 

Average Rate Assumed 
Item Life % Weighted Av. % 

Production 
Diesel 20 5 5 

Distribution 
Station Equipment & Structures 33 1/3 3 
Poles & Fixtures 35 2. 9 
0. H. Conductors 40 2.5
 
Line Transformers 
 39 2.6
 
Services 
 31 3.2
 
Meters 
 33 1/3 3 2.9 
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Average Rate Assumed 
Item Life Jo Weighted Av. % 

General 
Structures 50 2 
Office & Shop Equipment 20 5 
Light Transportation 6 1 7 
Heavy Transportation 10 10
 
Communication Equipment 12.5 8 8.4
 

The objective of depreciation is to charge to expense the capital 
investment in certain fixed assets, less salvage at time of retire
ment, over their useful lives. It is recognizel that the cost of 
capital investments in plant is recovered by nmeans of proper de
preciation accounting. The charge to expense is accomplished by 
establishing depreciation rates as a percentage. This percentage 
is applied to the Capital Investnent to yield a monthly or annual 
amount of depreciation expense. In the electric utility industry it 
has been found to b'e reasonable to group plant units. Although not 
all units in a given plant unit have identical characteristics or simi
lar service life, it is possible to calculate a composite rate for each 
primary account, to arrive at a conposite rate for a functional group, 
such as distribution property. We have calculated a composite rate 
of 3. 2 percent for distribution and general plant and 5 percent was 
used for generating plant and facilities. These composite rates 
have been found to be reasonable. 

The following table lists depreciation expenses: 

DEPRECIATION EXPENSES 

Generation Plant 
Year 5% 3.2% Total 

1 P123,000 P153,350 P276,350 

2 123,000 158,000 281,000 
3 194,500 168,600 363, 100 
4 194, 500 173, 400 367, 900 
5 194, 500 179, 300 373, 800 
6 245, 700 191,100 436, 800 
7 245, 700 200,400 446, 100 
8 245, 700 206, 900 452, 600 
9 245, 700 214,400 460,100 

10 245, 700 221,800 467,500 
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d. Taxes: 

Taxes were computed at one-half percent of total plant invest
ment, both distribution and generation. The cooperative would 
be exempt from municipal and income tax, as provided for under 
existing laws. In Republic Act No. 2023, "Philippiie NONAGRI-
CULTURAL COOPERATIVE ACT", the law provides the follow
ing exemptions: 

(1) Cooperatives with net assets of not more than five 
hundred thousand pesos shall be exempt from all taxes and govern
ment fees of whatever name and nature except those provided for 
under this Act: Provided, however, That Cooperatives having net 
assets in excess of five hundred thousand pesos shall pay taxes as 
provided hereunder: 

(a) Income Tax - They shall pay tax at the full rate 
as provided under existing laws on the amount allocated for in
terest on capital;
 

(b) Sales Tax - They shall pay fixed and percentage
 
taxes at the full rate as provided under existing laws; and
 

(c) They shall pay all other taxes, unless otherwise
 
provided herein at the full rate as 
provided under existing laws. 

To keep the cooperative operating expenses to a minimum, it is 
recommended that the net assets be maintained below five hundred 
thousand pesos. It is also believed that when the cooperative act 
was passed no thought was given to non-profit rural electric coop
erative operations. Therefore, if this law was amended, it would 
enable rural electric cooperative projects to function better in pro
viding low cost, dependable electric service in the Philippines, 
which would be beneficial to the Government and its people. 

5. Statement of Operations: 

a. Revenues: 

The projections of revenues and expenses are outlined in the follow
ing table: 

10.10
 



OPERATING INCOME & EXPENSE STATEMENT 

Gross Operating Total Margins Opera-
Year Revenue Expenses ting & Non-Operating 

1 P 840,218 P 954,328 P (104,800) 
2 1,020,529 993,811 47,718 
3 1, 214, 653 1,328,268 (68,615) 
4 1,421, 152 1,390,341 96, 811 
5 1,643,282 1,460,217 280,765 
6 1,890,460 1, 709,743 325,497 
7 2, 151, 330 1, 783, 209 537, 477 
8 2,403,420 1,851,353 760, 277 
9 2,674,186 1,921,439 1,015, 847 

10 2, 961, 581 2,003, 704 1,288, 253 

The revenues estimates are based on new rate schedules which 
are lower than existing rates of the cooperative (see Section No. 
8 of this report). They provide the amount of revenue necessary 
to cover operating expenses, depreciation, interest payments, 
taxes and insurance for all years during the 10 year study period 
except the first and third year. During these two years it is ex
pected that the cooperative will have deficits of P104, 800 and 
P68, 615. This is due to the heavy inrestment in generating 
equipment during these early years. We feel that it would not 
be prudent business to have the rates higher during this period 
just to offset these deficits. Higher rates would discourage high 
use, which also would reduce revenue and therefore maybe cause 
the losses to be even greater during the infancy years. The rates 
used will produce revenues which may exceed normal requirements 
during the seventh to tenth year, if the cooperative develops as we 
have reason to believe it will. Therefore, rates may be reduced 
at that time. Experience has proven that low rates produce more 
gross revenue by encouraging abundant use which in turn will also 
help increase the productivity of the people. This will play an 
important role in raising the social standards and living condi
tions of the cooperative members. This is one of the main ob
jectives of the Cooperative and certainly justifies a prudent rate 
reduction. 

Rates should not be reduced until the reserves have reached a level 
of 20% of plant investment. Here again it is believed that such re
serve funds will reach this level in the sixth year of operations. 

b. Expenses: 

Expenses cover the cost of power production, cost of operations, 
maintenance and general administrative expense, depreciation, 
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taxes and interest. These were explained in the prior sub
section number four.
 

c. Operating Margins: 

Based on expected revenues and calculated expenses, opera
ting margins will be produced in the following amounts, if 
rates are not reduced by the cooperative during the ten year 
study period: 

OPERATING MARGINS 

Year Amount P 

1 (104, 800) 
2 47, 718 
3 (68, 615) 
4 96, 811 
5 280, 765 
6 325,497 
7 537,477 
8 760, 277 
9 1, 015,847 

10 1,288,247 

d. Non-Operating Margins: 

Non-operating margins will be generated mostly from interest 
revenues which will be earned from investments of reserve funds. 
It is recommended that all reserve funds be placed in investments 
which are secure, liquid and earn a high rate of interest, with 
particular emphasis on the first two qualities. The cooperative 
should use the best advice available to them in making invest
ments. We have assumed a 7 percent earned interest rate on 
reserve funds investments, which should produce non-operating 

argins as follows: 

NON-OPERATING MARGINS 

Year Amount P 

1 9,250 
2 21,000 
3 45,000 
4 66,000 
5 97, 700 
6 144, 780 
7 169, 356 

8 208,210 
9 263, 100 

10 330, 370 
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e. Debt Service:
 

SCHEDULED DEBT PAYMENTS
 

Year Outstanding Debt Interest Principal 

1 P 407, 986 233, 868 12,073 
2 6, 728, 913 238, 711 12,440 
3 6,865,273 292, 768 12,816 
4 8,407,657 297, 841 13,202 
5 8, 550,455 303, 917 13, 601 
6 8,721,854 345, 543 415, 862 
7 9,908,892 340, 809 431, 786 
8 9, 771, 306 330, 053 432, 221 
9 9, 547,285 323, 339 518, 897 

10 9,267,188 313,504 519,360 

The outstanding debt at the beginning of each year is outlined in 
the above table. Accrued margins and depreciation reserve 
funds will produce the monies required to make these debt pay
ments each year on scheduled repayment dates. We have as
sumed that the principal repayment on the first loan will be de
ferred during the first five years, and such repayment of prin
cipal be made over the next 20 years. Interest on this loan 
would be paid on a current basis. Future loans and borrowing 
of the cooperative should have a 3 year deferment period of re
payment of principal. The deferment of principal payments 
(grace period) will give the cooperative time to become estab
lished and have all of the consumers connected necessary to 
produce revenues to meet expenses and debt service payments. 

6. General Funds Summary: 

Based on the study projection of the long-range financial fore
cast, compensatory rates will not supply the capital needed for 
the expanded construction program. However, the rates will 
produce the necessary money to amortize low-cost loans over 
a period of 25 years. It appears that the rates may be reduced 
after the first six or seven years of operation and is made possi
ble by the increased use of electricity and the addition of new 
consumers. 

Adequate general funds will be provided based on sound financial 
planning and, therefore, plans should be implemented to provide 
for the proposed cooperative development program. The study 
and financial forecast have rebulted in the disclosure of certain 
conditions which lead to fairly clear conclusions as to the needs 
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of development and expansion of the cooperative facilities and 
services. It further appears that the cooperative will become 
self-supporting in the fifth year of operations, barring signifi
cant inflation in prices and wages. 

The following Forms 325, 3 2 5a, 3 25c, and 325d tabulate all of 
the Data Used in the Project Study and Financial Forecast: 
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SCHEDULE SL
 

Availability: 

In the area covered by the distribution system of the Coop
erative, and where the municipal street lighting service rates 
do not apply. 

Applicability: 

Applicable, only under contract, to security lighting of cus
tomer property by means of Mercury-Vapor luminaries support
ed by short brackets mounted on wood poles of the Cooperative's 
existing distribution system or extensions from this system. In 
all cases the Mercury-Vapor luminaire, bracket and control equip
ment shall be installed, owned and maintained by the Cooperative. 
Security lighting service will be provided only at locations which 
are accessible to the Cooperative trucks for servicing purposes. 

Rate (Per Lamp per Month): 

Lamp Size 
7000 LUMEN-175W P12. 00 

NOTE: 1. Where it is necessary for the Cooperative to in
stall an additional wood pole in order to provide 
security lighting service, a monthly charge of 
P4. 00 shall be made for each such pole. 

2. The word "maintain", as it applies to security 
lighting, is defined to mean the replacement of 
lamps, glassware and photo-control units as re
quired, as soon as can reasonably be done after 
notification of the Cooperative by the customer 
that service has been interrupted. However, the 
customer shall reimburse the Cooperative for 
the cost of all such maintenance work which is 
required because of vandalism. 
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SCHEDULE - IRRIGATION 

Availability: 

In the area covered by the existing three-phase distribution 
lines o- the Cooperative. 

Applicability: 

To any customer, for irrigation purposes, who agrees to 
use electric services only during off-peak hours of the electric 
distribution system, and agrees also to pay the cost of system 
improvement and additions necessary to provide the service. 
Otherwise, Schedule B will be applicable for such service. 

Character of Service: 

Three-phase, 60 cycles, at available secondary voltages. 

Monthly Energy Charge: 

Energy charge - P0. 08 per KWH 

Minimum Monthly Bill: 

Minimum P30. 00 per month. 

Capital Investment: 

The customer agrees to provide all funds to the Cooperative 
for any new capital investment the Cooperative would have to make 
to serve such irrigation load. 

8.11
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Loan Application Request:A. Distribution and Generation 

Rural Electric Service Cooperative,The Victorias -Manapla-Cadiz 
of the Philippines laws, of Victorias,organized under Republic 

R. P. , herewith makes 	application to the U. S.
Negros Occidental, 

Agency for International Develhpment and the National Economic 

Council of the Philippine Government for a loan to be used as out

to financelined in the attached feasibility loan application study, 

of P8, 037, 000 summarized by
electric facilities in the amount 

purposes as follows: 

BY LOAN PURPOSEREQUEST 

P 3, 985, 0101. 	 Distribution Facilities 

3, 150,0002. 	 Generation Facilities 
901, 990

3. 	 All other 
Total Loan Application P 8, 037, 000 

for carrying out the purposesIt is requested that the initial note 


full amount of the loan and provide for
of this loan shall be in 	 the 

exceed 3-1/2 percent and also provide for
 

an interest rate not to 
(5) years from the 	date thereofprincipal payments to begin five 


and such note to be amortized over a twenty-five (25) year period.
 

VMC Rural Electric Service Cooperative agrees that the ten (10)
 

is an acceptable projection
year financial forecast, as prepared, 


and conditions of the cooperative and recommends
of the trends 

a guide for management decisions.
that it will be used 	as 

1. Cost Estimates and Loan Budget: 

2 kv)a. DISTRIBUTION (7.6/13. 

(1) New pole line KM (excluding 

tie 	lines): 
Km. Cost Estimates 

317 P 1,145, 630Single Phase - 2 wire 

V Phase - 3 wire 324 737, 640 

4 wire 38 267,840Three Phase 
696* Total Km.Consumers - 7, 100 

Above includes:,, 
84Secondary 

202
Services 

38Underbuild 

P2,151, 110Sub-Total 

11.1
 



(2) 	 New Tie-Lines: 

Location Description Km. 

ABC 26-ABC 38 	 30 i/0 ACSR 12.8 P 90, 360 
2. 1 15,000ABC 13. I-ABC 	 " " " 

13.2 
15,000ABC4. 3-ZA5. 1 	 " " " 2.1 

Sub-Total 	 P 120, 360 

(3) Conversion and 	line changes: 

Location Description Km. 

ABC3-AB3. 1 	 VO 1/0 ACSR 2 P 5, 220 

to 30 1/0 ACSR 

3 15,030ABC20-ABC24. 1 	 10 4ACSR to 
3V 1/0 ACSR 

ABC24. 1-ABC24. 2 	 1 4 ACSR to 2 5,400 
30 4 ACSR 

3 10, 770ABC19-ABC26 	 30 1/0 ACSR 
to two 30 1/0 
ACSR 

ABC24. 1-ABC4. 1 	 10 1/0 ACSR to 5.4 14, 260 

30 ACSR 

ABC4. 2-ABC5 	 10 1/0 ACSR 2. 6 6, 860 
to 30 ACSR 

Sub-Total 	 P 57, 540 

(4) 	 New substations, Switching, etc. : 

1 -	 Switching station at Manapla plant P 50, 000 

(5) Miscellaneous 	distribution equipment: 

(a) Transformers 	and meters: 
(i) 	 To serve the new consumers 

in this loan: 
No. transformers 5, 000 kva 
No. 	 meters 7,000 Pl, 060, 000 

59,200(b) 	 Sectionalizing equipment 

Sub-Total Pl, 119, 200 

11.2 



(6) Right-of-way Clearing 

(7) 	 Engineering fees 

TOTAL DISTRIBUTION 

b. 	 GENERATION 

Diesel (Fuel, Bunker "C") 
Capacity 	5, 250 kw 

TOTAL GENERATION 

c. ALL 	OTHER 

(1) Contingencies and overhead 
(2) Transportation equipment 
(3) Communication equipment 
(4) Line 	and shop tools 
(5) Office 	equipment 

TOTAL - ALL OTHERS 

GRAND TOTAL - ALL COSTS 

20,000 

466,800 

P3, 985, 010 

P3, 150, 000 

P3, 150, 	000 

666, 990 
100,000 
50,000 
25,000 
60,000 

901,990 

P8,037,000 
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COST ESTIMATE I/ 
U.S. DOLLAR-PESO COST COMPONENTS:-

Description of Work: 
Pesos 

First Year Construction KM Cost/Km Total Cost US $ PESOS 

New I 0 ACSR Line (Main Line 260.0 3, 610.00 o2,,600 192, 040 187. 720' 
New I 0 ACSR (Subsidiary Taps) 50.0 3.610.00 '80. 500 3(, 930 36. 100 
New 1 0 i/o ACSR Line 7.0 3. 790 00 26. 530 3. 430 5. 300 
New 3 04 ACSR Line 21.0 6,820.00 143. 220 29, 300 28. 650 
New 3 0 I/o ACSR Line 14.0 7,080.00 99, 120 20. 290 19. 800 
New 3 0 I/o ACSR-Future D. C. 3.0 8,500.00 25,500 5,ZZ0 5, 100 

Conversion 

2 1/o to 3 0 1/o ACSR 2.0 2,610.00 5.220 1,060 1.050 
1 04 ACSR to 3 0 I/o ACSR 3.0 5,010.00 15, 030 3.080 3.000 
1 4 ACSR to 3 4 ACSR 2.0 Z,700.00 5,400 1.100 1.100 

Third Year Construction 

Construct 3 0 I/o ACSR 17.0 7,080.00 120,360 24,600 24, 100 
Convert 3 0 1/o ACSR to D. C. I/o ACSR 3.0 3. 590.00 10,770 2,190 2,200 
Convert 1 0 1/o ACSR to 3 0 I/o ACSR 8.0 2,640.00 21, 120 4. 330 4,200 

Services 202.0 1.400.00 282. 800 57, 850 56. 600 
Secondary's 84.0 4.510.00 378,840 77,500 75 800 
Underbuilt 38.0 Z,000.00 76,000 15,550 15,200 
Transformers -KVA 5000 KVA 100 00/KVA 500.000 121,480 Z5.000 
Meters 7000 Units 80.00/ea. 560. 000 128.900 56. 000 
Oil Circuit Recloser 74 Units 800. 00/ea. 59. Z00 13,630 5. 900 
Generator & Plant-Ist Year 2-1750 kw Units 600. 00/kw 2. 100.000 504. 860 126.000 

" " " 
 -3rd Year 1-1750 kw Units 600. 00/kw 1,050.000 252,430 63. 000 
Switching Station 1 Unit 50.000.00/ea 50. 000 10. 230 10. 000 
Right-of-Way Clearing 100 200.00 20.000 -0- 20,000 

Sub-Total P6,668, 210 $1,508,000 P771.820 
Contingencies & Overhead @ 10% 666,990 136,470 133,400 
Faigineering @ 7% 466,800 47,830 279,800 
SUB-TOTAL P7.802,000 $1,692, 300 P1,185, 020 

General Plant Investment 

Transportation Equipment 
I-Jeep Station Wagon 100.000 Z5,600 -0
1-Line Truck-A-Frame 2-1/2 Ton 
2-Pick Up Truck-4 Wheel Drive 
1-Pole Trailer 

This estin~ake 4i.r U. :Z. tic-laar cost and minimum peso cost. O:her components of total funds required are possible. The estimate may be 

changed to minimum U. S. dollar amount of $I.294. 595 and mar.imum peso 
amount of P3 475 209. 
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U. S. 
COST ESTIMATE 

DOLLAR-PESO COST COMPONENTS!" 
(Sheet No. 2) 

KM Cost/Km 
Pesos 

Total Cost US $ PESOS 

Commun;cation Equipment 

3 Base Station 
6 Mobile Uait 
1 Antenna & Assoc. Equipment 

50,000 12,800 -0-

Line Tools-Shop Tools 

Office Equipment 
Total 

z5,000 

60, 000 
P235,000 

6,400 

13,800 
-$58,600 

-0

6,000 
P6, 000 

Wiring Plan Investment 

Z" 

Wiring Plan (Nipa) 6,600 @ 

Contingencies @Ttl33,000 10% 
TtlP363, 

Sub-Total 

Working Capital Required 

P50.00 ea. 330,000 

000 

P8,400,000 

137,000 

-0-

-0-

$1,750,900 

-0-

330,000 

33, 000 
P363, 000 

PI, 554, 020 

137,000 

Grand Total Required P8,537, 000 $1,750,900 P1,691,020 

*Pesos to US Dollar Rate - 3.91 

l/This estimate has maximum U S. dollar cost and minimum peso cost. Other components af total funds required are possible. The estimate may be
changed to minimum U.S. dollar amount of $1, 294, 595 and maximum peso amount of P11, 475, 209.
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3. Board Resolution: 

RURAL ELECTRIC 
SERVICE COOPERATIVE 

VICTORIAS-MANAPLA-CADIZ 

September, 1967 

RESOLUTION 

NOW, THEREFORE, BE IT RESOLVED, that the Victorias

Manapla-Cadiz Rural Electric Service Cooperativc make ap

plication to the United States Agency for International Develop

ment and the National Economic Council of the Philippine Govern

ment for a loan to be used to finance rural electric facilities as 

detailed in the "Engineering - Feasibility and Loan Application 

Report", dated August, 1967, in the amount of P8, 037, 000 sum

marized by purpose as follows: 

1. Distribution facilities P3, 985, 010 

2. Generation facilities 3, 150, 000 
3. 	 Contingencies, trans

portation, communica
tion:, tools and 
equipment 901, 990 

t8, 037, 000 

BE IT FURTHER RESOLVED, that the loan shall provide for 

principal payments to begin 5 years from the date of the note, 

shall be for a period not less than 25 years including the grace 

period, at an interest rate not to exceed 3-1/2% per annum, and 

be composed of dollar and peso components as derived in the re

port. 

I, Romeo R. Ascalon, Secretary of Victorias-Manapla-Cadiz 
Rural Electric Service Cooperative do hereby certify that the 

above is a true and correct copy of a resolutior contained in the 

minutes of the meeting of the Board of Directors of VRESCO, 

held on the 6th day of September, 1967 at which meeting a 

quorum was present. 

/s! Romeo R. Ascalon 

ROMEO R. ASCALON 
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B. Wiring and Working Capital Loan: 

The Victorias-Manapla-Cadiz Rural Electric Service Coop
erative, organized under Republic of the Philippines laws, 
of Victorias, Negros Occidental, R. P., herewith makes ap
plication to the U. S. Agency for International Development 
and the National Economic Council of the Philippine Govern
ment for a loan to be used as outlined in the attached feasi
bility loan application study, to finance electric wiring facil
ities and for working capital in tne amount of P363, 000 &nd 
P137, 000 respectively, making a total request of P500, 000. 
These monies will be used as outlined in the following table: 

Wiring 6600 Nipa Huts P330,000 

Contingency @ 10% 33,000 

Total P333,000 

Working Capital 
(Material Inventory, 
General Funds, Monthly 
Payroll Fund, & Petty 
Cash) 137,000 

Total P500,000 

It is requested that the initial note for carrying out the wiring 
program and purposes of this loan shall be in the full amount 
of the loan and provide for an interest rate not to exceed 3-1/2 
percent and also provide for the principal payment to come due 
five (5) years from the date thereof and to be repaid in one lump 
sum. Interest to be paid each year as due. The monies loaned 
for the wiring program shall be reloaned to landowners for the 
actual cost of wiring huts on their land, at an. interest rate of 
5-1/2 percent on the declining balance. 



1. Board Resolution: 

VICTORIAS-MANAPLA-CADIZ RURAL ELECTRIC 
SERVICE COOPERATIVE 

September, 1967 

RESOLUTION 

WHEREAS., it will be necessary to provide help i.n wiring farm 
workers' houses so that thee members may be afforded the 
benefits of electric service-without delay, and the Cooperative 
derive revenues necessary for, proper operation, and 

WHEREAS, certain.working.,m;ls will have-.to-be available to 

the Cooperative during a.ptre,ix-of organizat.ion.and until such 

time as revenues are jde1jilvjto provide necessary funds, 

NOW, THEREFORE, BE IT RE:SOLVED, that application be 

made to the U. S. Agen y.foir International Development and the 
National Economic Council of the Philippine Government for a 

loan to be used to finan.,qq a wiring program and provide work

ing funds, in the amount of 1P500, 000, summarized by purpose 

as follows: 

Wiring Program P363, 000 

Working Fund .P137, 000 

j Total P500, COO 

BE IT FURTHER RESOLVED, that the loan shall provide for 

principal repayment, in full, 5 years after the date of the note, 

and shall carry an interest rate not to exceed 3-1/2% per annum. 

I, Romeo R. Ascalon, Secretary of Victorias-Manapla-Cadiz 

Rural Electric Service Cooperative do hereby certify that the 

above is a true and correct copy of a resolution contained in the 

minutes of the meeting of the Board of Directors of VRESCO, 

held on the 6th day of September, 1967 at which meeting a quorum 
was present. 

/s/ Romeo R. Ascalon 

ROMEO R. ASCALON 
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VICTORLtS - MANAPLA - CADIZ 

RURAL ELECTRIC 

SERVICE COOPERATIVE 

ADDENDUM 

to the 

Engineering- Feasibility and Loan Application Report 

April 1968 
By: 	 Philip Parker 

NRECA Team 



DR A FT 	 DRAFT
 

This addendum has been prepared for the Victorias-Manapla-Cadiz 

Rural Electric Service Cooperativ6 i-eport. Review of data in the report, by 

AID/Washington engineering staff, has :hown a need for reconsideration of 

the proposed costs for generating facilities. In the following pages we will 

develop reasons for the change, new cost figures, and also explore the effect 

these may have on the project and its feasibility. 

A figure of $150 per kw of generating capacity required is established 

in the report. This cost was used based on actual records of similar instal

lations at various locations in the Philippines, from discussion with manufacturers' 

representatives in Manila, and frorr, information supplied by engineers and 

plant operators experienced in local conditions. We believe this cost is reason

able and adequate where the project is subject to open international bidding. 

However, under the conditions of the loan in this case the bidding will be 

restricte-d to cover only equipment produced with US labor and materials :. 

To establish a reasonable cost under these conditions we hav sought ad-vce 

from qualified staff of REA, and considered information supplied by several 

manufacturers. We approached the estimate from two directions: 

(1) 	 REA suggested that a similar installation in the US would
 

cost about $275 per kw. However, labor and installation
 

costs in the Philippines would be much lower, as would
 

the cost of local materials and supplies. Common labor
 

there costs P 6 per day ($1. 50)--a skilled mechanic can be
 

hired for less than $100 per month--and a graduate electri

ra v vit.ir; f -n, in - nr ntnl It.? 	 /r7S-



month. Applying these lower cost factors gave a cost 

estimate of $215 per kw for the installation in the Phil

,ippines using equipment built in the US. 

(2) 	 We also discussed with several manufacturers the incre

mental costs due to the bidding conditions which might be 

expected to apply above the base cost given in the report. 

From this data we were also able to support the new esti

mate of $215 per kw. 

We therefore recommend that the loan funds be established using a cost 

of $215 per kw in lieu of the $150 per kw figure used in the report. 

The recent discussions have also indicated two other factors which have 

bearing on the project and require emphasis :t this ime: 

(1) 	 Industry standards will be better satisfied th.rough bids 

for 2000 kw units rather than the 1750 kw figure. The 

Cooperative will probably benefit from a better cost per kw 

figure for the slightly larger units. This choice is supported 

also when considered in conjunction with (2) which folldws. 

(Z) 	The Cooperative has received a surplus generating plant 

of 1500 kw total capacity, under the AID/Manila program 

for disposal of surplus equipmcent. The obvious advantages 

to the project in having this plant to meet current needs-

and especially its requirement this winter during VMC's 

2 



off-milling season--have already been shown. The plant 

consists of five units each of 300 kw capacity and is old 

but serviceable. When new, large units are installed 

for the base-load, these smaller units will continue to 

serve the Cooperative well as stand-by and peaking units. 

By giving consideration then to an initial installation of two units 

each of 2000 kw, and realizing the contribution to be made by the surplus 

plant, we can defer the third large unit beyond the third year of operation 

if:gro0vrth and development follow reasonably close to projections. Both 

'the third and fourth units will have to be installed at apTropriate times in 

the system development. AID's interest and concern for the project will 

undoubtedly lead to every effort being made to further assist the Cooperative 

when those times arrive.' The initial loan, now under consideration, may 

therefore be limited to two units of the 2000 kw size. 

This adjustnent in provisions for generating facilities will make only 

slight change in the total project cost. The changes are as follows, and reference 

should be made to pages 11,.4 and 11. 5 of the report: 

Original report: 

Total Cost (F) US$ P 

3 units of 1750 @ P600 per kw 3, 150, 000 757,290 189,000 

Amended figures:
 

2 units of 2000 kw @ P840 per kw 
 3, 360, OO 810, 000 189, 000 

Difference 
 210, 000
2 A 52, 710 -0

/i)?
 



It is quite advantaCeous to the expansion of the VI ESCO system 

that refsonable cost !ong term financing be available for these generatin 

unit additions. 
 It is to A.I.D.' 
interest in providing a successful
 

demonstration through these projects,to support rapid expansion of the
 

system. 
Therefore, A.I.D. may wish to further assist the cooperative at
 

the time of' the uit additions. 



When appropriate allowance is made for contingencies, overhead and 
engineering the grand total for the project cost is as follows:
 

Total Cost (P) 
 Components
I US$ 
 p8,782.500 1,815, 000 1, 691, 020 

This represents an increase of only 30 in the project cost, which should 
not be a significant factor in view of the fact that the estimate contains a 10% 

figure fdr contingencies. Final costs will be adjusted, of course, to actual
 

expenditures.
 

The report develops its cost6 
and financial forecasts using a percentage 

of plant investment as a basis for determining many of the variables, such as 
Operations and Maintenance, and Depreciation. However, the general trend of 

development will not be changed by this reconsideration of generating facilities 

and it should not be necessary to re-compute all values which would be affected. 

The net change will be small and have no significant effect on the viability of the 

project. 

We recommend that AID support for the project be responsive to the new 

cost as developed in this addendum to the report. 


