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PREFACE AND ACKNOWLEDGEMENTS

This report is one of a series to be prepared by the NRECA Technical
Assistance Team under Basic Ordering Agreement Nc. AID/PHA/BOA/1090,
Task Order No. 5, dated March 2, 1977, which required the preparation
of detailed feasibility studies of proposed new electric distribution
power systems for rural areas of PLN which lack electric service.

The proposed system would be built to reach-all potential consumers
in the service area, under an "area coverage' concept.

This first project study area located in Klaten, Central Java, was
selected for Team analysis under direction of PLN and USAID/J, in
coordination with the office of the Provincial Governor of Central
Java. Selection was based on social, economic, political, and
technical considerations. The project area consists of 96 desa
centered about the kecamatan of Ketandan, Kebonarum, Pedan, Jatino,

%%?aague;gke 4{? PolaharJo.

The report is divided into three parts. Part I consists basically
of study findings. Part 11 consists of power load, engineering,
power supply, rates, and financial project analysis. This part also
includes summary findings of project economic analysis. Separate
from this report, but ‘in association with its preparation, studies
covering the soundness of the project area were prepared by Dr. Mark
Gellerson and Dr. Ferdinand Okada under personal service contract
with USAID. Part III is the Team's description and listing of !
recommendations and requirements necessary for successful project
implementation. Annexed to the report are various feasibility study
data and analyses which. embody the essence of the report.

Special acknowledgement is made to the people and organizations
indicated in' the "Feasibility Study Ana1y51s Organization Inputs"
chart which follows. The study commenced with project area site
selection during June 1977, proceeded through study analysis during
July with draft report preparation 'completed on August 1, 1977.
Special -appreciation for assistance is extended to Professor Suryono
of PLN and his staff including Ing. Soepangkat, Johannes J. Rumondor,

and Ir. Moeljadi Oetji. - 5;14

The cooperation of many individuals on the staff of USAID/J under
Director Thomas C. Niblock, was especially important. in producing
this report in its present form and on schedule. Valuable input
also was made by Peter T. McNeill and Raymond Shoff of the NRECA

Advisory Team working with the National Electrification Administration



fin the Philippines, and by James Taylor, REA pole and timber
! specialist.

It is the hope of the Team that the development of the Klaten Rural
Electric Distribution System will serve as a model for similar
development in other PLN areas., Data in this report, refined by
actual construction and operating statistics, will be useful to
other projects. Success here will be an incentive for others to
seek similar remedy for electric power deficiencies in their respec-
tive areas. We believe that this report presents a reasonable and
practical yet ambitious plan to bring benefits of electric service
to a large number of rural people never before within reach of the

opportunity.

For lack of information and operating experience in the proposed
service area (an area hitherto without service), the demand, revenue,
and cost forecasting involved a greater degree of uncertainity than
would be the case in an PLN area already having some service. Fore-
casting therefore required a good deal of estimating on the basis of
a Team judgement. This points to the importance of studying the
assumptions of this report in detail, and utilizing prudent judgement
in final project design and investment planning.
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'PART I.. PROJECT BACKGROUND

INTRODUCTION,

The Government of Indonesia has determined that electric service
shall be an integral part of its development program for all the
people on its 3,000-and-more islands. Rural electrification is
to be one of the essential elements in the implementation of
this policy.

Assistance in this undertaking has been requested of the United
States Agency for International Development, and USAID has
expressed interest in such a project., Patterns and experience

for full rural electrification are available in the USAID-assisted
program in the Philippines as well as in the 42-year-old success
of the Rural Electrification Administration and nearly 1,000
rural electric cooperatives in the United States.

USAID contracted with the National Rural Electrification Coop-
erative Association (NRECA) to make a pre-feasibility study to
determine what potential existed for establishment of government-
assisted consumer-owned electric distribution systems in Indonesia.
The report of the NRECA Study Team, published in May 1976 -as RURAL
ELECTRIFICATION FOR INDONESIA, concluded that there were many
densely populated rural areas beyond the reach of the national~
power grid system which could support nonprofit, consumer- wned
electric utilities.

The findings and recommendations of that study were based on the
premise that such systems would be economically constructed and
operated and upon the determination that .the. topography, concen-
trations of population, and natural resources of Indonesia offer
a satisfactory basis for such an undertaking. It was recognized
that if adequate capital financing and administrative capabilities
were provided, then the principle requirements would exist for a
rural electrification program which could bring better living .
conditions for millions of the Nation's poor people as well as
benefits to the country at large.

The.islands of Indonesia stretch 3,300 miles from east to west
and 1,000 miles from north to south, covering an area which makes
this the sixth largest nation in the world. The population of
140,000,000 makes Indonesia the fifth most populous among the
nations. . The natural wealth of forests and agricultural land,

of minerals and water resairces is still largely untouched.
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Indonesia's people have noef-as a whole, been able to benefit
from this wealth of resources. It has been demonstrated that
rural electrification is essential in opening the country's
wealth to development and in spreading its benefits to .the
great percentage of the population which is impoverished.

More than three-fourths of the families on these islands depend
on farming and other rural endeavors, ard yet it is in these.
rural areas where poverty is most widespread. It is interesting
to note that fewer than one out of a hundred rural families have
electricity, in contrast to Jakarta where it is used by 24 out

of 100.

The State Electricity Enterprise, Perusahaan Umum Listrik Negara
(PLN), has been making good use of the considerable water power
potential on Java, Sumatra, and other islands. Petroleum is
both abundant and cheap as an energy source for electricity in
Indonesia. As the world demand for petroleum continues to grow
and known reserves decrease, this fuel will soon have to give
way to alternative sources of energy. Gas has not been fully
exploited but this, too, has finite limitations. Fortunately,
resource exploration indicates ample supplies of coal which can
be developed to fuel new large generating stations in coordination
with the country's hydro generating plants. )

The generation of electricity is not seen, therefore, as so much
of a problem as rural distribution systems in developmental planning
for the people of Indonesia. ' ‘

.As a result of the encouraging pre-feasibility report 'in 1976,
the Government of Indonesia has expressed continuing interest in
USAID assistance for rural electrification a.d asked that feasi-
bility studies be prepared for six distribution systems which
could be observed as pilot projects in anticipation of an expand-
ing program for service to rural areas. Financial assistance in
terms of low-interest, long-term financine is being sought from
USAID for this initial stage, depending upon a finding of satis-
factory feasibility.

It was requested by the Government of Indonesia that sites studied
for cooperative-type electric systems be on islands other than
Java. It was determined, then, that feasibility studies would be
prepared for seven possible non-cooperative projects in Java which
could be tied into the PLN grid. _“hcee other sites, at Central
Lampung, on Lombok, and at Luwu on' Sulawesi were .selected for -

feasibility studies as non-profit, member-owned'édoperativeg.
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USAID contracted with NRECA to field a team of rural electrifi-
cation specialistswith many years of experience in engineering,
economics, and rural life to prepare feasibility studies to
provide a basis for a project proposal for a rural electrifi-
cation loan. A six-member team arrived in Jakarta in mid-March
and began immediate field study of possible sites proposed by
PLN and by the Directorate General for Cooperatives in the
Ministry for Transmigration, Manpower, and Cooperatives.

Their investigation and analysis has depended heavily on infor-
mation supplied by Indonesian sources and upon guidelines from
both the Government of Indonesia and USAID. Preparation of the
feasibility studies is predicated on the experience of these
rural electrification specialists in various countries of the
world in addition to the Philippines and the United States.

This report is one of 10 complete: studies being prepared by the
NRECA Team. Three of these are for consideration by the DGC and
seven are for PLN. Field notes, basic data, and maps have been
prepared for all areas, and this lnformatlon is being placed in
USAID files for future use.

There are many, many other areas in Indonesia where similar
projects could be undertaken with excellent prospects for success.
It is recommended that the Directorate General for Cooperatives-
and PLN collaborate on a joint national power survey to determine
the most feasible approach to a program of total nation-wide
rural electrification. Enormous resources of manpower and money
will be required to electrify Indonesia. It is essential, there-
fore, that before such heavy commitments are made for rural
electrification, the very best plan of action be agreed upon and
adopted.
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B, SUMMARY FINDINGS.

‘;.‘ Financial and Economic.

A 15 - year financial forbcast was prepared for the proposed

' project. The forecast passes commonly accepted tests for fi-
nancial viability. However, sensitivity tests made, changing
key assumptions of the forecast, indicate that the financial
viability of the Klaten project will largely depend on what the
final power rate charge will be. If a drastic increase is made
in the Rp. 22 kwh rate assumed in the forecast, financial via-
bility will be difficult to achieve. If only a moderate in-
crease (say 15%) is necessitated to meet PLN's cost of service
to the project, project financial viability still should be
maintained.

Major assumptions made in the forecast include:

a.' The connection of 25,000 residential customers by the end
of the third year of system operation.

b. An extensive housewiring.loan program to assist the economi-
cally poor to partake immediately in the benefits of elec-
tric service.

c.' Soft project loan terms.

The system forecasted is quite unique, and will be operationally
different from REA rural electric systems now operating in the
United States. Consumer density is predicted to be 40 times
those of REA-financed systems, and revenue density is predicted
to be 10 times as great. Return on investment of the project

at the end of the forecast period is predicted to be three and
one-half times that of REA rural distribution systems today.

Much of this can be explained by describing the system under
design. It should be kept in mind that a rather finite system
is under analysis here - a system with geographic growth and
potential load compressed within the time framework of study

‘ analysis.

., In'addition, an economic rate of return was calculated for
‘Klaten, In order to do this, surplus benefits resulting from
;xresource savings and increased economic activity were first
estimated for each of .the categories of consumers and then added
to the estimated revenues taken from the financial forecast in
order to obtain a measure of the total economic benefits derived
'from. rural electrification over the relevant 15 - year period.

By comparing this estimate of benefits with the estimate of costs
over the same period, the economic rate of return for this project

: was estimated to be 27%.

<
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Sécial¢Aspectsh

Of the 98 villages (desa) designated for electrification in the
Regency (kabupaten) of Klaten in Central Java, 10 were surveyed
in order to identify the beneficiaries and for socio-cultural
data. ' Information was collected on their 5,410 households and,
by primary occupation of the heads-of-household, they were
classified as the following:

Primary Occupation Number of s of
of Household Head Households Households

Farmer, cultivating

less than 0.5 ha 1,314 24.3
0.5 - 009 ha 510 - 9-4
1.0 - 1.9 ha 186 3.4
2.0 ha and over 24 0.4
Sub Total 2,034 37&5 ‘
Wage Laﬁorer: _
Agricultural 992 18.3
Non~agricultural 1,554 28.7
Sub Total 2,546 47.0

Tradesman/Businessman
With 0 - 2 employees 111 2.1
With 3 or more employees 151 2.8

Sub Total 262 © 4.9
' Salaried/Professional/ ‘ )
Public Servant 568 ' 1q.5
Grand Total: 5,410 199.9 "

Pt

The principal beneficiaries in Klaten are therefore small far-
mers (1,824 or 33.7%) cultivating less than one hectare of land,
a'fié"ie chosen because the national average for land holding is
0.98:%&; wage laborers (2,546 or 47.8%); and small tradesmen/
businessmen with no employees or a maximum of two employees (111
or 2.1%). Together they form an aggregate of 83% of the total
population of these sample villages. '

An important aspect, however, is that of the . informal sector of
the economy. Most farmers, because their land is too small to
sustain their households, have secondéry and tertiary means of '
livglihood.‘ A small farmer, between planting and harvesting
seasons, may weave palm-leaf hats for sqle,.driié a pedicab, or
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work as a construction laborer. Thus it is hard to draw the
line between the small farmer and the wage laborexr oxr small
tradesman (who is not necessarily landless) excepéﬁin terms
of how he defines himselfﬂ

’Even more important is the role of the village wpman. But

for the combined efforts of herself and her husband (and adult
children, if any), a village household would often collapse
economically. Though she is not the head-of-household (un-
less widowed or, rarely, divorced), she plays a crucial role as
a wage laborer (usually agricultural) or as an entrepreneur in
her own right: a food stall or small retail shop keeper, a
manufacturer of soy-bean products, a weaver of cloth, or a
breeder of poultry - in Klaten, principally ducks. It is ex-
pected that, proportipmnately, the provision of electricity
will benefit hér more, and enhance her role in the household
and in village society vis-a-vis her husband.

Javaneie society is based on traditional concepts of coopera-~
tion and concord, expressed not only as traditional activities
which maintain both village social cohesion and physical condi-
tion, but as modern institutions such as the Government system
of cooperatives, community halls, village soccer teams, and

Boy Scouts. Not the least is the village political organiza-
tion with a dependable elected village leadership. Thus,
there is a durable framework for the acceptance and utiliza-
tion of innovations without disruption to society, the more so
because of the pragmatic attitude of the villager (as evidenced
in his economic enterprises) towards work and towards things
that work.

Load Expectations.

The procposed service area designated for this electric system
is farm oriented with unusual potential for small commer-
cial and industrial power loads. Population is in dense clus-
ters. Almost all households depend on kerosene lamps or candles
for lighting at the present time and lack electricity for even
the simplest home needs. Some farm crop processing plants and
other small enterprises operate on power from very small diesel
generators. Most cottage industry is by hand. Low-cost elec-
tric service will be a welcome alternative for these people
according to the Team's findings. Additional electric load for
a ru-a) electric system will come from street and security
lighting, community water pumps, and public buildings, as indi-

~cated from surveys conducted in the area and from experience’

with rural electrification elsewhere.

Even a casual visit points to good load expectations. The sys-
tem should climb rapidly from -ero to satisfactory load levels

‘within a relatively short humber of years. Factors dééermining
rate of load growth will be: ' i Coa ;

’af, Availability of an adequate supply of power,ﬁdelivéfeq over

the distribution system at satisfactory voltage levels with
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24-hour; service and ‘a minimum of outages (hlackou;él:g

' BN o ‘ B ' ‘ - )Li'

b. A retail rate which encourages use of electricity for. . .

productive’ purposes. '

¢. An energetic consumer infqrmation and powexr use devéldp-
ment program, ' .

Experience in other countries where electric service has been
brought into rural areas shows that the availability of depen-
dable electric service in itself attracts additional economic
activity. As new small industrial and commercial enterprises
start, they create more jobs, This results in higher family
income and in turn makes possible additional use of electric-
ity in households. Studies made in the Philippines, for inst-
ance, reveal that where ample power supply is available, as in
the service area of the Misamis Oriental Rural Electric Service
Cooperative, the rate of new construction has increased sub-
stantially along the electric lines. Improved community ser-
vices such as medical clinics, schools, local water systems,
and children's playgrounds for evening use also follow the
electric lines.

The present feasibility study uses initial connection rate ex-
pectations that were pre-determined, but the projected load
growth which is based on the assumptions for household and
other connections is conservative and should be attainable
with good system management.

Pricing -- Estimating Cost of Distribution System Materials.

Material costs have been developed, delivered to warehouses
in Indonesia, bty determining the costs in currenclies expended,
U.S. dollars and Indonesian Rupiah. Procedures and methods
used are briefly described.

While it is known that Code 941 countries may furnish materials,
only United States manufacturers' prices have been used. The -
use of these prices for estimates is considered logical as no
published prices are available from Code 941 country suppliers.
Further, recent bid openings in Indonesia indicate that while
Code 941 suppliers have expressed interest, no bids were re-
ceived. It can be shown in other areas that prices quoted

from Code 941 suppliers vary with the "time" of bidding and are
often 30 - 40% below other bidders. It is not known whether
such offers, if accepted, were delivered and if the material
quality delivered is as specified. While quality materials at
lower prices are highly desirable, it is not felt that exper-
jence in Indonesia on elec:rical materials procurement, using
USAID regulations.and procedures, warrants use of these lower
prices for cost estimates. .
Material prices used are published.list prices of sﬂpp;;é?sw
adjusted by their current (spring 1977) ‘discount sheetq;"IF#is
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to be expected at time of bidding that there will be some
additional reduction in base price (FOB factoxy) depending
on quantity required, manufacturing plant, load, shipping sche-

dules, etc. These "reductions",

if they are made, cannot be

reduced to concrete terms and therefore are not considered in
estimating material costs. Prices used are from these manufac-

turers:

Product
Line hardware insulators
Conductor fittings, eécﬂ
Transformers, meters, meter-
sockets, instrument transformers,

requlators, street lighting
fixtures

Non-NEMA standard watthour meters'

Bypass switches

Alirbreak switches

Reclosers, sectionalizers

Arresters

Connectors and splices

Conductors and service drop
cables

Cross arms

Poles and anchor logs

R L L}

Suppliers

A. B. Chance Company

Joslyn Mfg. & Supply Co.

" McGraw-Edison Co.

General Electric Co.
Westinghouse Electxic Corp.

Ta-Tung Engr. Co., Taipeh,
Taiwan
Kearney-National

Kearney-National

'Westinghouse Electric Corp.

McGraw~Edison Co.

General Electric
Westinghouse Electric Corp.

Burhdy Corp.

Alcoa Conductor Products Co.
Southwire Co.

local producers

local producers

Costs for export packing and delivery to port were added where

appropriate to obtain an FOB port price.

Most materials are quoted

with an Eastern and Western Zone price with freight allowed to des-

tination within those 2zones.

Since Eastern Zone prices are the

lower priced and conference ocean freight rates to Indonesia from
Atlantic-Gulf ports are roughly the same as from West Coast ports,

Eastern Zone pricing is used.

Export packing is quoted at approxi-

mately 5% of factory cost on many items and this adder is used
where appropriate.

Cost to export (a U.S. dollar cost) ccnsists of‘thegesexpenses4-
spring 1977 average rates shown are used: ‘ s

a.

's fee - 1/4 of 1% of commodity cost FOB Port.
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- ’ bic. foot

b. Poxt handling costs, stevedorin UsS$7 per cu |
measurement of shipment. This does not include hgav*
1ifts which are not anticipated for these materials.. -

C. Ocean freight - US$125 per shipping unit, 2,900 pounds,b§’ =8
40 cubic feet, whichever produces most revenue for carrier.

d. Marine insurance - 1-1/4% of C & F price for insulators,
-  transformers, meters, regulators, etc. :
3/4 of 1% of C & F price for hardware, conductors, etc..,

e. 'Demurrage charges are not anticipated or used since lsldays
at port are "no charge". ’ .

Cost to import (an Indonesian rupiah cost) consists of these
expenses, gathered from local Indonesian sources and believed
valid for this estimate:

a. 's fee - Estimated at Rp 15,000/MT which includes
all documentation and clearance as duty free merchandise.

b. Port handling costs, stevedoring - From shipside to ware- '
house and inspect}on area, Rp 4,000/MT.

€. Heavy lifts - Charges are made for use of port cranes, etc.

'’ at varying rates, according to character or size of life-
ing equipment. No costs are anticipated for heavy lifts:
on material to be imported. ‘

L

a. Warehouse‘charges -

3
Outdoor. Coe Rp 70/M /day.
" Indoor (roof covered)' " Rp 100/M3/day.
Tt
_Bonded' |, .. . Rp 175/M3/day.

Above rates épply forx ledayé. Aftex 12 days rxates are,
increased '100% as a penalty, which we understand does not
‘apply'bn‘bSAID:materials. Most materials (except coxru-
gated packed material) will use outdoox. rate for 12 days
only ox Rp 840/H3., For corrugated packed matexial 1ndoor3
material rate will be used for 12 days only oxr Rp 1,200/M "

e. Loading for inland transport from port - After clearance
from port (customs or warehouse area) stevedores load mer--
chandise to owner's trucks, with rent of fork lifts, etc.
To load a 5 to 6 ton truck, use Rp 3,000/MT as an average
cost. S

A

These import costs 'assume no customs duties, per se, but various
stamp chabgesxw;}l‘no doubt accrue with cach shipment. - No ‘defi-:
nite value can be assessed to these charges and they are not in-

cluded: in' the .estimated material costs used in.this report., "

‘Y



Materials will be imported through several different ports on
different islands of Indonesia. For material pricing at any
warehouse, average import costs have been applied for any Indo-
nesian port.

To transport materials from port to a central warehouse a price
of Rp 6,000 per metric ton has been used. This cost is based
on utilizing large open-bodied 5 to 6 ton trucks. An average
of 50 km is used as the distance between port and central ware-
house.

Cost of distributing materials to individual projects from
central warehouses will be estimated as a job coat for the
individual project.

To illustrate'coéting’metﬁbdsIused and desérlbéd above:

INSULATOR, PIN TYPE, ANSI 56~1, RADIO FREED,
BROWN PORCELAIN ’

Material cost:

Unit 100 pieces
Shipping weight, export packed 875 pounds (0.4375 tons)
. ; , .
Volume, export packed 32 cu. £t. (0.8 shipping
cube)

List price, Eastern zone delivery US$587

Discount - none
Export packing 5% of net price Us$ 29.35
Cost FOB U.S. port UsS$616.35

Export Cost:

gﬁ:zg:4zr o
's feeg, 1/4 or 1% of

FOB cost us$ 1,54

Stevedoring US$7 per 40 cu. ft.

(shipping cube) uUs$ 5.60
Ocean freight, US$125 per 40'cu. . ,
ft. (shipping ‘cube) v o US$100.00

1

Marine insurance, 1-1/4% of C&F .
cost (616.35 + 107.14) A us
US$116.16


http:US$116.18
http:US$616.35
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Import Cost:

r's feeg,‘np‘IS}OOO/MT;'U ’ Rp 5, 955

.
4 ) PO ' +

Stevedoring Rp 4 OOO/MT . L " 'Rp 1, 588
: v

Warehousing at port, Rp 1 200/M e Rp 1, aee

Loading on truck at port, Rp 3 GOO/MT ,vag 1,191

'Total import cost N Rp 9 822

Inland freight. , . -

s
“/

Poxt to warehouse, Rp* 6 OOO/HT ap 55382

v

Total. ‘¢ost for insulatoxs, pin type, FOB Indonesian warehouse;

e Rupiah uss ‘ USS Equivalent
Material cost™ - 616.35 616.35
Expor?icost - 116,18  116.18
Impéré;cos;i | 9,822 - 23.67
Inland gransébrt 2,382 - . 5.7;

Total cost.per
100 pieces 12,204 732.53 761.94

Due to the mass of the calculaﬁion sheets used they are retain-
ed in the files at USAID/Jakarta. Costs shown are brought for-
ward to the"Unit Cost" sheets for various construction assem-‘*
blies. h '

Institutional Development.

The Report of the NRECA Study Team, May 1976, recommended and
anticipated a single rural electrification administration for
Indonesia somewhat along the lines which developed in the Phil-
ippines or in the U.S.A. As of July 1977, this recommendation
has not been followed, but USAID/J remains optimistic that as
these initial projects develop, a single agency responsible

for rural electrification, with its special characteristics

and requirements, will be established.

iy

Following a seminar on rural electrification in Jakarta in
December 1976, it was determined that both PLN and DGC should
establish separate but somewhat similar programs. \ :

The Minister of Public Works and Power has established a new
sub-Directorate for Rural Electrification within PLN to imple-
ment the projects for those areas within reach of the PLN
transmission grid - - initially seven rural electric distri-
bution systems on the island of Java. These will be construc-
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ted and operated as individual entities under PLN supervi-
sion and responsibility.

The proposed electric distribution system at KXlaten would be
one of these seven pilot projects.

During January and February of 1977, PLN sent key officials
from its staff to the Philippines for training and an inspec~
tion tour of established rural electric systems there. This
included elements of feasibility and general orientation for
project implementation and supervision. It is anticipated
that further training will be provided for officers and key
employees of the new PLN Sub-Directorate.



"PART 11
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PART II. PROJECT ANALYSTS

A. SITE SELECTION.

When the NRECA Team was requested by PLN and USAID/JAKARTA
during mid-May 1977 to assist PLN in the preparation of six
preliminary engineering and feasibility studies for rural pow-
er districts, PLN and USAID/J jointly had decided to locate
these six systems in Central Java. The NRECA Team supports
this initial decision for project implementation for the tech-
nical considerations involved, which included spare capacity
in the PLN Wilayah XIII system, and compatibility in system
design integration.

Shortly after project identification was made on a regional
basis, NRECA Team members were requested during early June
1977 to assist PLN and USAID/J in field reconnaissance study
of the selected areas to geographically determine priorities
in the six project sites for project evaluation. Based on
local and technical considerations, first priority for project
study was given to the Klaten site.

In short, the NRECA Team supports this initial decision for
project investment, for during this process of site location

it did consider area and location where a reasonbly strong and
growing demand for electric service can be expected, and where
the resulting benefits of electrification can justify the costs.

. This can be supported by selecting a location where (in accor-
dance with site selection criteria listed by the World Bank, -
Rural Electrificatiori, A World Bank Paper;,; October 1975, page 49)
the area meets the following criteria:

" *the quality of infrastructure, particularly of
roads, is reasonably good;
*Incomes and living standards are improving;
*there are plans for developing the region;
*the region is close to the main grid;
*spare capacity existed; and
*there are a number of large villages, not too
widely scattered."

Klaten, selected for one of the first pilot rural service dis-
tricts by PLN, is a rich agricultural area spread out at the
base of Mt. Merapi. It has an economy based on rice, sugar,
tobacco, coconuts, and cassava, with some cloves, peanuts, and
coffee. About half of the farmlands are irrigated rice paddies
and sugarcane fields. Most of the irrigation is by gravity



flow but there are some pumps. ‘Two or three crops a year are
produced on the irrigated land.

The designated service area is north of the city of Klaten,
and located between the two old. sultanates of Surakarta and
Yogyakarta. This is reported to be one of the most densely
populated rural sections of Java and perhaps in the world.
About 51,000 families live in an adjoining 98 villages. of
the whole population, 87% are reported to be farm families or
farm laborers. Others own or work in cottage industries or
are construction laborers. More than two-thirds of the small
industries or businesses engage in processing agricultural
produce.

27
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B. IPB SURVEY.

‘The main thrust of this report is to evaluate the technical and engineering
soundness, as well as the financial soundness of the project. To augment this
evaluation, and to independently evaluate the soclal and economic soundness of
the project, a separate USAID project grant was glven to Dr. F. Okada and Mr.
Philip Costas (of the NRECA Study Team) to undertake during June and July of
1977 a field survey study covering the salient social and economic factors re-
lating to the establishment of rural electric systems in three outer island
locations in Indonesia and seven locations in Central Java. In implementing
this study the consultants were assisted by a faculty task team from the Depart-
ment of Social Econamics, Bogar Agricultural University (IPB), Bogar, Indonesia.
The IPB team also included 16 field interviewers.

During the survey, four structured and unstructured interview models were used.
In each study site 10 selected lurah and 50 kampung chiefs were interviewed. Al-
so, 30 selected heads of households were interviewed. Unstructured interviews,
moreover, were made with leading educators in the project study site. The ob-
Jectives of the study analysis were to determine:

1. Who would be the target beneficiaries of the proposed rural electric de-
velopment project.

2. Would these beneficiaries be able to afford, and would they be willing to
pay for full cost electric service. ,

'3,  What are the expected benefits of bringing electric service to the proposed
site, and how do these benefits correlate with other projects and develop- -
ment needs In the project area. L

i, What are the anticipated social constraints and costs of project 'development.‘

In addition, the research was structured to gather "site specific" data and in-
formation and was kept flexible to incorporate data useful for the NRECA Feasi--
bility Study Team in making project study load and energy assumptions. For de-
talled information concerning the IPB study, refer to the "Social Soundness
Analysis" study prepared by Dr. Okada.

Of particular interest to tne NRECA Team was the IFB data collected concerning
household energy expenditures. Briefly, the responses of lurah and kampung
chiefs indicated that over one-half of the households in their areas could afford
and would immediately take central station electric service 1if the monthly minimm
minimm and housewiring payment, taken together, would not exceed 1,250 rupiah.
The household expenditure data for kerosene and battery purchases at the site ,
support these estimates (see Figure4 ). Moreover, from this figure, note it is .
imputed that approximately one-half of' the households that would take electric
service (based on present kerosene and expenditure patterns) would come from
households with per capita income levels less than US$200 annually.

C. LOAD AND ENERGY FORECAST.

‘ 1. Methodology..

Survey data used for this forecast of load and ehergy requirements included
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~the following:
a. Number of current houses existing pefldeéa in the
_proposed project area (source: PLN Survey).

‘b, ‘Nﬁmber and operating characteristics of ail p}iyaéelyq
. owned diesel installations over 10 HP in the project”
. area (source: PLN Survey). j -

é),.Energy expenditure patterns for selected households in .
the project area (source: IPB Survey).

d. Expecteﬂ electric usage patterns of selected desa in
the proposed project area (source: IPB Survey).

e. Number of small commercial establishments existing in
selected desa and kampung of the project area (source:
_ IPB Survey).

f. Presently, existing electric usage patterns in the
Klaten PLN district (source: PLN billing data).

g. Typical existing electric usage patterns of selected ’
' small commercial users in PLN Wilayah XIII service '
area (source: PLN billing data).

h. Desa data profile sheets provided to USAID/J by PLN.

Unfortunately, due to other study requirements at hand, time
was not available for Team members to make a full field recon-
naissance of the project area, and the Team's load forecast
was dependent on the source data available. Moreover, a prime
design objective--- that of connecting 50% of the households
existing in the project area by the end of the third operating
year---subscribed to by PLN and USAID/J became a part of the
study forecast. Also, two other goals subscribed to by PLN
and USAID/J became a part of the forecast. These included
wholesale power cost and retail rate structure assumptions. In
general, these prescribed goals dictated the basic parameters
of,thg,lbad and energy forecast. ‘

Connection Level Estimates.

As stated above, ‘the forecaé;'was pfedicéted'bn a g;Veh level of
household consumers -- that. of serving 50% of present day house-
holds during-the third year .of-system operations. "For. forecast



purposes it was further assumed that 85% of present day house-
holds would be served by the end of the fifteenth year. Based
on the IPB data on hand, and assuming that the technical chore
of connecting 25,000 houses by the third year of operation can
be mastered, the Team believes that this level of domestic
connections may be achieved. As indicated in the IPB data,
potential demand for domestic electric service exists in the

project area, and most probably this demand will be in excess of
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the demand assumed in the forecast. Further, household additions

in the project area (based on IPB data) increased at an annual
2.24% growth rate from 1972 through 1977. This indicates that
the estimates made for household connections could prove to be
too conservative, over the forecast period of 15 years. Other
consumer class connection level estimates were made as follows:

a. Small commercial. Based on Team field trips made throughout

Central Java, and data made available through the IPB and
PLN surveys, it appears that a fairly constant relationship
of small commercial establishments (i.e. public buildings,
service shops, restaurants, cottage industries, stores,
hotels, etc.) and houses exists in the project area, with
the ratio being 6 : 100. Consequently, this ratio was used
to estimate the number of small commercials existing in the
entire project area. It was further assumed that 90% of

such establishments would become consumers by the third year

of service and that small commercial connections would in-
crease at an annual 1% compound growth rate. It should be
noted that this study area includes an inordinately large
number of handicraft shops. More exist here than in any
other area surveyed by the IPB Team.

b. Other consumer classes. Connection level estimates of other

consumer classes are listed in "Project Assumptions' (see

ANNEX D). Briefly, 7 street or security lights per desa are

estimated for year one of the forecast and 23 per desa for the
fifteenth year of the forecast. 1In all sites surveyed by the

IPB Team a very strong desire was expressed for security
lighting and this Klaten area was no exception.

No pump irrigation, as such, was forecast because the source

data indicated only a negligible demand for this use. It was

estimated that in every other year of the forecast period

each desa would develop a demanu 2or one small community water

system to provide pure water from deep wells.



TABLE ! . KLATEN DOMESTIC USAGE ESTIMATES

] Rice Refrig- Hot Hair Total/ Total/ Ave./
- Li_ghi:s Iron R:adi.o T.V. uCookei' erator Plate Dryer Dayv Mo. . . _Mo.
Inj.i:i.al Year | ‘ ‘
Vﬂétésli:em’;Ai'-lsq‘ 660 10 35 660 300 660 500
fz:connected: 100 15 15 5. 10 . *'ﬁ/i 5 1
iAQérage watts | - oo |
connected -~ 150 99 : 1.5 '1.75 66 - -3 33 5
’:Hé;nrs usage . . 4 .5’ 6 3 .5 5 — S5 .25
‘wg::-hoﬁis ﬂ 600 S0 9 5 33 15 16 1 729 21,870 21,870
15th Year “ - ”
Watts/item V_.zsdz 660 10 35 660 300 660 500
T%i?onhectedJ 1000 60 75 60 - 60 8 15 10.
Average watts  250- 396 7 - 21 © 396 . 2. 99 50
connected . c - . ‘ : )
‘l{c‘g'urs;usa—gef e 5 57 15 - .5 - 5" 1 .25 S ‘ S
" Watt-hours 71,250 198 G 49 105 198 120 . ga 17 201 60.GA0 . 60.960

.,1
‘bE
TR
A
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Based on the PLN "existing small diesel installation" survey
(see Table 2 ) it was estimated that 507% of existing grain
mills would come on line by the fourth year of operations
and that the remainder of these mills would convert to
electric power by the end of the forecast period. Moreover,
it was estimated that half of these mills will install grain
drying equipment by the end of the period.

The PLN survey also indicated the existence of two small
textile mills and one tobacco factory using diesel power.
The forecast estimates that these loads will come on line
early in the forecast period, and that other miscellaneous
power loads will come on line at an average rate of three
new power consumers per year. Such loads might include saw-
mills, furniture factories, and medium-size repair, crop
drying, food processing, and refrigeration facilities.

Usage Estimates.

The Table above indicates the Team's estimate of average domestic
usage of 22 kwh per month during the first year of operation and
of 61 kwh per month during the fifteenth year. Coincidentally,
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61 kwh per month is the current median usage for domestic customers

in PLN's Klaten district. Domestic usage is estimated to remain
constant at 22 kwh per month during the first 4 years in order to
accommodate the large number of new, low-usage connections coming
on line through that period. Small commercial usage is estimated
at six times domestic usage. This results in a fifteenth year
average of about 360 kwh per month for commercial users, again
nearly equal to present medlan usage by PLN small commercial
customers in the Klaten district.

Average street lighting usage is estimated at 45 kwh per month,
based on 125 watt luminaires and 365 hours use per month.
Miscellaneous power consumer usage is based on an average load
of 25 KW and 250 hours use per month.

Grain mill and water system usage estimates are listed in
"Project ASaumptions" (see  ANNEX' D of the report). It should

be noted that average KW demand used to estimate miscellaneous
power and grain mill usage was derived from existing diesel units
in operation within: the project area, as indicated on the PLN
survey.

Load Magnitudes.i

Briefly, here is 'a summary of: the informatlon incorporated in

1]
Consumer, Usage, and Power Requirements", ANNEX D of 'this report.



TABLE, 2 . KLATEN DIESEL SURVEY SUMMARY (JULY 1977)

Diesel HP Size No. of Mecian Year, Estimated Av, Do Average Average Average Average Estimated Estimated Estimated Equivales: Ixterest
Grouping Mills  Diezel Run Time  Liters Fuel Cost Fuel Cost  Maintenace Cost Variable Cost Egquivalent Equiralent Kwh Cost-fuel + in
for Rice Mills Installation Hrs. /Mo, Fuel/Mo, [Liter {(Rp } /Mo. (Rp.) {Mo. (Rp.} [Mo. (Rp ) Av. KW = ¥FwhiMo, Maintenance {Rp.) Canrerelo 8
10 to 14 HP 7 1973 120 300 256.6 7.980 11,429 19,409 7 840 23,1 100%
15 t0 19 HP 16 1972 100 310 26.7 8,277 10,293 18,571 10 1,000 18.6 100%
20 to 24 HP 11 1972 120 413 27.5 11,358 15,477 26,835 13 1,560 17.1 100%
25 to 29 HP 5 1973 120 155 30.6 14,229 12,950 27,179 16 1,920 14.2 100%
30 to 39 HP 5 1973 200 1,500 29.0 43,500 12,000 55,500 20 4,000 13.9 100%
40 to 49 HP 2 1972 100 510 28,2 14, 3.82 17,500 31,882 26 2,600 2.3 100%
Total 46 - R R - -~ - .

® Av. HP x .746 x 0,8, rourded to ncarest 0.5 Kw. - N . ) i .

*% Based on survey. .l

Textile factory Kacauganon _
Kecamatan 1969 400 3,155 27.5 86,751 10,000 96,751 15 6,000 16.1 Yes

Teatile factory Polanharto
hecamatan 1977 240 1,600 32.8 52,500 25,000 77,500 23 5,520 14.0 Yes

Totacco factory, Kebun - *
Asum Kecamataq 1968 300 2,100 25,0 52,500 189,000 232,500 34 10,200 22.8 - Possible
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During year 5 of the forecast period 62.7% of the estimated
total system load should be derived from household usage.
During year 10 this percentage should increase to 65.5%, due to
the large number of these connections, and during the last year
of the forecast household usage is expected to decrease again,
to 63.1%. This fairly constant relationship between domestic

- and non-domestic usage indicates that the prime benefit of the

project will be experienced by the domestic consumer, and that a
significant portion of the system energy will be used for commer-
cial and productive industrial purposes.

Finally, project peak demand is expected to increase from 3.12 MW
during year one to 20.85 MW during the fifteenth year of operation.

Summary.

Based on the consumer connection level objectives prescribed by
PLN and USAID/J for the project design, and the other assump-
tions used in the forecast, an extremely rapidly developing
rural electric system has been forecasted -- a system where
"horizontal" and "vertical" growth may even be more extensive
than forecasted if the prescribed consumer connection goals are
reached. :

D.  DISTRIBUTION SYSTEM FNGINEERING.

1.

General.

Implementation of rural electrification projects must be based on lowest
feasible system investment to obtain maximum benefits. This means that
general system guidelines should be followed to assure adequate voltage
and reliable service as economically as possible. .

Further, many of the older distribution system design and construction
eriteria now used in Indonesia should not be consldered in designing and

constructing these new rural distribution systems.

Conditions in Indonesia affecting the design and construction of rural

.1ines are similar to those encountered in other countries, therefore

standards and criteria used in like areas of those countries can be safely
used in Indonesia. In Java and some other locations rural population
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density is unusually high, but in general the clustering appears to be
in villages. This may cause right-of-way clearing and staking problems,
but the high density is an advantage ratker than a problem in system
design.

With high consumer density, but small demand per consumer and initial low
revenue anticipated, it becomes the responsibility of the project engineer
to utilize every tool and method at his command to build low-cost, safe
systems, with a lifespan and reliability commensurate with the need for
good rural service and moderate rates.

Type of System.

Elements of distribution systems should be serviceable for long periods
of time. Therefore, they should be designed with much thought given for
future requirements. Since customers and additional loads will not de-
velop on any fixed patterm, as much flexibility as possible must be con-
sidered so that if loads "shift" the distributing system can also "shift"
with least expenditure.

Systems should also be built simple and straightforward, without operating
restrictions, so that operational errors will be minimal. Present-day
system components (transformers, poles, insulators, conductors, sectional-
izing equipment, ete.) are very reliable and when properly utilized ob-
viate the necessity of duplicate distributing facilities. Emergency
capacity in various parts of the system should be provided by short-time
overloads (as defined in Amnex A) on a single contingency basis, without
redundancy.

Radial feeder systems should be used, preferably fed from a regulated bus.
However, existing feeders suitably protected to isolate faults' on the new
system may be used to feed it, provided satisfactory regulation and capac-
ity are avallable on the existing feeders.

Three-phase or "V" phase feeders and laterals should be built from bulk
power buses to points where it 1s feasible to divide the loads beyond.

From these points, single-phase lines should he constructed along with

single-phase taps from the three-phase system to serve consumer loads.

Three-phase and "V" phase construction should be neld to a minimm con-
sistent to load growth and voltage drop.

The existing systems in Indonesia are 50 hertz, and this usage 1s too ex-
tensive to consider a change. Voltage standards for the Indoneslan
Archipelago were set by the Director General for Power and Electricity,
Ministry of Public Works and Power, by Decrees Nos. 08/K/70 and 09/K/70.
Primary voltage of 20 XV (nominal) with a maximum of 24 KV is now being
used extensively and does not require introduction of another class or
size of equipment and materlals.

Secondary voltages are being changed from 127/220 V to 220/380 V (nominal).
Use of this new standard voltage is alrost mandatory for any new rural con-
struction, because motors, appliances, lighting equipment and bulbs are
being marketed for 220/380 V service. The new voltage also reduces con-
sumers' wiring costs.
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. For residential and small cammercial loads, 10 KVA and below, the service
voltage should be 220 V, two-wire, single-phase. For loads of 50 KVA and
below, 2207440 V. three-wire, single-phase should be used with individual
motor size limited to 10 HP. However, for miscellaneous, commercial and
industrial loads, 25 KVA and above, 220/380 V, four-wire, three-phase
should be used, if individual motors 15 HP minimm or other three-phase
equipment, 25 KVA or more are to be installed.

A1l new rural distribution systems should be overhead wood pole line, with
bare aluminum canductors. standard fittings, pole-type transformers, over-
head services, and meters. The system should be four-wire wye, with
milti-grounded cammon meutral. There must be effective grounding as de-
fined by the National Electrical Safety Code, ANSI C2-1977.

System Design Criteria.

Complete and detalled design criteria which would apply to rural distri-
bution systems sultable for Indonesia were developed and will be found in
Ammex A.

Tmplementing the Engineering and Construction.

Large outlays of money for system design can be avoided by using already
avallable standard design/criteria, construction specifications and draw-
ings, and approved materials. All of these have been thoroughly field-
tested in close to a thousand rural electric cooperatives, and are avail-
able from the Rural Electrification Administration in the U.S.A.

With feasibility study maps showing prospective consumers and suggested
routing of lines it is belleved that minimal electrical design engineering
will be needed. In fact only a voltage drop diagram (REA Bulletin 45-1)

to determine phasing and wire size with a sectionalizing diagram (REA
Bulletin 62-1) to determine location, size and type of automatic sectional-
izing devices, appear to be necessary. However, a great amount of skilled
field (survey) englneering will be required to properly stake lines and
designate construction units with due regard to economy and safety.

In implementing distribution and transmission constructlon projects for
PIN, many Indoneslans have been trained and instructed both in Indonesia
- and abroad by foreign engineering and construction firms handling these
‘projects. Using same of this personnel, it would appear that adequate en-
gineering skills to handle rural system work, described above is available.
Further, with some supervision from out-of-country sources in the initial
years, these locally trained personnel should be able to perform the re-
quired service.

Since all the work will be done in Indonesia, the major portion on job
site, it is belleved two forelgn advisors who are experienced design engl-
neers for supervising general system design, and materlal procurement ,
along with one experienced field engineer for each rural system under con-
struction will be adequate to handle the work, along with Indonesian
personnel.

Presently, in certain areas, local contractors or owner's personnel are
constructing overhead electric lines, under foreign engineers' supervislon.
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It is reasonable to assume if all materials are furnished, that local

contractors or owner's personnel could construct strong, safe systems in
approximately 50 km. segments per contract. The supervising field engl-
neer assigned to each rral system along with his Indonesian fleldmen
could supervise and manage such contract construction.

It is recommended that local contractors or owner's personnel should con-
struct lines, as described above, and that the systems own service crews

should run service lines and install meters since this phase of the.work

involves consumer contact, etc. '

These suggested methods would make maximum use of local personnel, con-
struct -quality systems at minimm cost, and would in some 3 to 5 years
enable local persomnel to construct system without assistance fram foreign
advisors. .

E. MATERTALS AND EQUIPMENT.

1.

Source, Type, Procurement, and Handling.

- Adequate supply of proper materials and equipment is essentlal to timely

and low-cost construction. All materials and equipment must conform to
predetermined standards and specifications to assure high quality and
safe construction, compatibility of components, and lowest pricing through
large orders.

A detalled "List of Approved Materials" has been developed over a period
of many years by the Rural Electrification Administration, in Washington,
D.C., for the rural electric systems in the U.S.A. With very few changes,
to accomodate differences in Indonesian frequencles and required trans-
former ratings, these standards should be used. The publication is REA
Bulletin 43-5.

Standard identification of items facilitates the use of standard invita-
tion-to-bid forms and simplifies price’ comparison on bidding by suppliers,
stocking, handling, etc.

Warehousing the quantity of materials to be used in this electrification
program promises to be a monumental task, so careful scheduling of deliv-
eries is worth consideration.

Certain materials must be obtained from overseas sources. However, in-
vestigation has determined that limited amounts of other materials of suf-
ficient size and quality may be obtained locally. One objective for an
extended rural electrification program would be the creation of a market
to utilize new lines of production in Indonesia. This would provide addi-
tional job opportunities.

Analysis, comments, and suggested sdurcs and type of some materials and
equipment are detailed below. ' )
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Poles.

A survey of the wood pole potential available in Indonesia was made to
determine the feasibility of using wood poles for supports for the rural
electric lines. Conventionally, steel poles have been used for this pur-
pose in the majority of the Indonesian construction. However, steel poles
represent a total import of the basic material with only a small percent-
age of value added by local manufacture. Wood poles, on the other hand,
represent utilization of a domestic renewable resource of Indonesia which
requires only about 20 percent imported commodity (wood preservative) to
convert it into a long~lasting wood pole. Further, the production of
wood poles is a rural industry. Poles are grown in rural areas and thelr
manufacture and treatment can be accomplished in the same areas. Thus,
the production of wood poles would increase the gross income of rural
people and in twrn enable these people to have more cash avallable to
spend in equipping their homes to use electric service.

Indonesia has a transmigration program in operation. One of the first
problems of transmigration is to provide employment for the moved citizens.
By establishing a new industry in these areas, these people could be self-
sufficient. This would hopefully be an incentive to transmigration. With
these factors, the survey of the wood pole concept was explored.

One «f the other prime factors to be considered was the cost savings which
could be accomplished. Steel poles cost in the neighborhood of US$150 to
US$200. Wood poles hopefully could be produced for 1/3 to 1/U4 this a-
mount. Steel poles require periodic maintenance to prolong their useful
life. They should be heavily painted prior to installation and repainted
on a 3-to-5-year cycle. The painting of steel poles is conventionally an
external protection. However, corrosion inside the steel pole should not
be ignored. To achieve the maximm life from a steel pole, 1t should be
painted internally with an epoxy-type paint to prevent this internal
corrosion.

In a similar fashion, wood poles must be properly treated initially and
glven periodic supplemental treatments at ths ground line to extend this
useful life. These concepts are amply proven in the U.S.A.

The factors to be considered are:

a. Types of wood available.

b. The strength of these wood species when converted into poles.

c. 'The harvesting capability available.

d. The treatability of the wood.

‘e. Treating and manufacturing capability available.

1

f. "Anticipated production capability.

- Cost’ data.
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Many species of wood are avallable in Indonesia in the natural ecosystem.
However, in natural situacvion the density of a specific species popu-
lation is low and several different species are usually mixed consider-
ably per hectare. This presents sorting and handling problems. Unless a
demand exists for the majority of the species, the harvesting and sorting
of unusable species or selective cutting of species 1s costly per pole
and complicates the selection process.

The alternative is to use plantation-grown trees where a specific tree
species has been planted and grown as a crop. This narrows the selection
process providing the species is sultable 1n other respects. It should
be remembered that in a plantation system, poles are cut from lmmature
trees. The plantations are usually managed to grow much larger trees for
lumber, veneer logs, pulp, etc. In some cases, regulations have been writ-
ten to restrict the cutting of these young trees for poles. Therefore, the
concurrence of the forestry department must be obtained.

Of the woods available, the best prospect is rasamala (altingia excelsa).
The average breaking strength is 9,000 psi. This is a plantation-grown tree
in West Java. Many of the plantations have grown past the pole stage, but
quantities of pole-sized timber are available. Harvesting is by manual
means, and transportation to the road site is by manpower or by animal pow-
er. Harvesting will be limited to the dry season and will not be available
during rice harvests.

Tis wood, when dried, is conventionally treated to 2.5 cm penetration. In
our opinion, this is a marginal treatment for poles in the tropics. There
are two plants which we visited in West Java, which are now treating
rasamals using a cold penta chlorophenol solution. In order to treat with
cold pep the poles must be alr dried to fiber saturation. This drying
therefore limits the production time to the dry season.

(ne treating plant in Cikampek, West Java, has two cylinders -- a 15m X
2 m. ecylinder for pcp and a 12 m. x 2 m. cylinder for cca. Usually they
treat poles in their 15 m. cylinder at the rate of about 50 poles per
charge. They can treat one charge per shift. Presumably they can run 3
shifts per day and average U days per week. The maximum production will
therefore be 600 poles per week for 6 months out of the year or 15,600
poles per year. This is the total maximum production and does not provide
for any major breakdowns or delays caused by harvesting or force majeure.
While they have not done so to date, they can treat poles in the 12 m.
cylinder with cca.

e other treating plant is located at Cipatat, West Java. This plant also
treats rasamala with pcp in a 24 m. x 1.9 m. cylinder. Many of the com-
ments on the Cikampet plant are applicasble here. Their capacity is 60-80
poles per charge. The maximum capacity for this plant would be:

70 poles average per charge.

3 charges per day.

i days per week.

26 weeks per year.

21.340 maximum pole capacity.

In the case of both plants, about 33 to 50 percent of the maximum capacity
should be anticipated as realistic.
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In Medan, Sumatra, three specles are avallable:,

.,
\

a. damar laut - shorea ellipitica - av. breaking strenght 15,000.psi. - .
b. keruing - diptocarpus ‘warburgi - av. breaking strength 13’0001 psi."'
“e. tusam - pinus.meskusii - av. brealdng strength 8,000 psi.

. Damar laut and keruing are natural species while tusam is plantation, grown.

Damar laut and keruing are harvested and produced into poles by a campany
with a treating plant at Medan, Sumatra. T
This campany 1s regularly producing poles at the rate of about U40 poles per
charge in their 1.5 m. x 15 m. cylinder. Using the factor applied to the
West Java plants, the maximum anticipated production would be 12,500 poles
-with a realistic production of 1/3 or 1/2 this quantity.

Tusam 1s not regularly produced into poles but is available from the area
around Lake Toba. Harvesting of tusam poles will be selective as the shape
is not always good, the trees are often on slopes, and heavy cutting is not
allowed as erosion must be avoided.

In Kalimantan, three species are avallable for consideration:

a. anthocephalus cabamba - fiber stress - 7,000 psi.

b. eucalyptus deglupta - fiber stress - 10,000 psi.

¢. ulim eusideozyton zwagesi - av. breaking strength 10,000 ,psi. .

Anthocephalus grows naturally and in plantations. Eucalyptus 1s grown in
plantations. Both species will grow from seed to pole size in 3-5 years.
The outer 2.5 to 4 c. of eucalyptus is treatable and will make a good pole
if properly handled. Anthocephalus is fully treatable and has a pith center
which will dry and fall out. This will facilitate drying and treatment.

The wood is not as strong as other woods suggested but can be compensated
for by slightly larger circumferences. The wood is light, which is a posi-
tive factor in road transportation and construction.

Ulin is a restricted species and can be cut only as a native industry. The
wood 1s heavy and naturally durable. It cannot be treated successfully but
. the natural durability appears adequate. The supply is limited and the
quantities and avallability may be difficult to predict and schedule.

Eucalyptus and anthocephalus are grown by a large tinber corpcratlon. The
production facilities appear to be excellent and could be considered as a
most dependable source of supply. Logging facilities operate year around
and are modern and heavily mechanized. Shipment of poles can be arranged
by water to ports in the areas where construction is being done. A treat-
ing plant would be required. This could be fabricated, shipped, and installed
in 6-8 months. The installation of an automated cca treating plant capable
of treating 5 charges of poles per day could more than supply the estimated
needs of projects under cons.deration. A plant capable of supplying 40 to

© 50,000 poles per year should br encouraged.
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The forestry service and treating plants both report that prices for
green poles cn the stump have decreased markedly in the last few months.
Recent orders filled by existing treating plants confirm these reports.

We have used such pricing in our material estimates. Competitive bidding
with more s: ppliers offering, will no doubt further lower prices. We
therefore rucommend that wood pole production should be encouraged. Rur-
ther, to supply quantities required for the rural and other programs we
recommend expansion . treating facilities. It is our bellef that suffi-
cient interest has been generated among companies with timber concessions
to install treating plants and enter the treated pole business.

We concluded that when procurement of treated poles is initiated,

price will be reasonable and timely deliveries of required quantities can
be accomplished. Poles should be procured locally according to AWPA and
ANSI specifications, using local woods dlscussed above.

Cross Arms and Anchor Logs.

Treated cross arms ard anchor logs should be procured locally according to
REA standards, using local woods.

. Line Conductors and Service Cables.

As described elsewhere, bare all-aluminum cable and alumnum alloy (6201)

'shculd be used for line conductors. Likewise, twisted, self-supporting

service cable, all-aluminum, with bare ACSR neutrals should be used.

A large local well designed wire and cable fabricating plant with two sep-
arate units, one for copper and one for aluminum, is presently operating
in Jakarta. The aluminum section has a capability of producing concen-
trically stranded conductors through medium circular mil sizes from im-
ported standard rod sizes and core wire. Size capability is well above
any requirement for this rural program. Both ACSR and all aluminum types
of cable have been produced in limited quantities for local custamers.
Presently U0 tons of all-2luminum cable 1s being fabricated for PIN. Oxlip
(awg 4/0) all-aluminum cable was being stranded during our visit.

One final cabling machine, working one B-hour shift, can produce some
2,000 tons of cable per year. Dependent upon orders, this fabricator is
willing to work additional shifts and even install additional cabling ma-
chines in existing factory space, providing business warrants such in-
stallations. It appears with present equipment and proper supply of raw
material the plant could fabricate some 5,000 - 6,000 tons of aluminum con-
ductors and cable per year.

Aluninum alloy conductor (6201-T8l) is being produced on a trial basis, to
ascertaln if a quality product can be fabricated. Final determination on
ability to produce this type of conductor has not been made.

Multiplex service cable up to pwg 4/0 s?ze using bare ACSR neutral and con-

‘vential black polyethylene insulated solid or stranded aluminum power con-

ductors has been sucessfully fabricated in this plant. No XLP insulated
multiplex service cable has been manufactured.
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The managing director was of the opinion that he could be competitive

with the world market on ACSR and all-aluminum cable, provided needed raw
materials could be imported "duty free". He further stated he felt for
this rural program, since foreign currency is avallable, that raw materials
(rod and core wire) might be furnished in bond to his plant for fabricating
into cable of various sizes and types. He was of the opinion that convert-
1ngtrupiah to procure raw materials could result in higher finished product
costs.

This plant is the only one in Indonesia presently producing aluminum
conductors.

It is suggested that procurement of conductors and service cable should be
attempted using two methods, viz: \

a. Advertise and receive bids for complete conductor and service cable °
requirements, CIF Indoneslan ports, from foreign sources (Code 941
countries).

b. Simultaneously advertise and receive bids (CIF Indonesian ports) for
necessary raw materials (rod, core wire, and insulation) to produce
the amount of conductor and cable required in a. above. At same time
receive bid(s) from local fabricators for handling raw materials,
fabricating, and packing the amount of conductor and cable required in
a. above.

This will obtain the cheapest price for the waterial and could well help
establish a local industry.

Revenue Meters.

Watthour meters manufactured according to American National Standards In-
stitute (ANSI) publications have ratings and characteristics far in excess
of most Indonesian rural consumers' needs. Meter requirements for some

97% of the services'in this program would be single-phase, two-wire 220 volt,
10 ampere, 50 hertz. The meters specified should be those using less strin-
gent overload, thermal, and power factor characteristics than required by
ANSI. Tt is believed adequate meters manufactured to other than ANSI stand-
ards, which will have characteristics compatable with the intended service,
can be procured for some 50% of the cost of an ANSI meter. Meters for
large loads and all power meters should be purchased according to ANSI nub-
lication for 50 hertz. To conform with principles stated elsewhere in this
report, no load limiters should be purchased or installed.

Other Materials.

A1l other materials and equipment should be purchased using standard GOI
and foreign source procurement procedures. No local industries were found
producing acceptable materials, with the possible exception of transformers.
A transformer plant producing thrze phase distribution units was visited
and found to be producing quality products using modern and adequate pro-
duction equipment. This plant has .10 engineering staff per se, and 1s pro-
ducing equipment according to "borrowed" designs. At present this plant
cannot produce suitable single-phase transformers due to lack of competent
designs. However, this plant has the capability of becaming a source for
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distribution transformers in future years.

ESTIMATED CONSTRUCTION COSTS FOR DISTRIBUTION SYSTEMS.

A "standard unit" or "standard kilometer" approach was taken to arrive at es- .
timated system construction costs. ' ) ‘

Average quantities for a "standard" kilometer were based n design criteria
(described elsewhere), nunber of consumers, and terrain,

In estimating total prices for these standard units, several steps were taken
to accurately cost these units. The method used to bulld-up this pricing was
as follows:

1. Material prices F.0.B. Indonesian warehouse (see Part I, Sectlon B-5) were
applied to each distribution construction assembly, 1.e. poles, pole top
assemblles, service assemblies, transformer assemblies. This resulted in
material costs per assembly as shown in colums (3), (4), and (5) of sheets
titled "Unit Costs-Mid 1977."(Annex C).

2, Labor man-hours for installation, colum (6) of "Unit Costs-Mid 1977" are
derived from standard hours commonly used in the construction industry in
the U.S.A. ILabor rates colums (7) and (8) of "iit Costs-Mid 1977", are
calculated using composite man-hour rates for various type of crews needed
to install the different assemblies, Composite rates are based on labor
rates in Annex B. Included in the composite man-hour rates are costs, in-
cluding operating and maintenance for equipment required by each crew.
Since actual productive man-hours are used, allowances have been made in
man-hour rates for non-productive time (travel time, weather, ete.). and
a productivity fantor is added.

Tis productivity factor adjusts the man-hours required in Indonesia to the
standard man-nhours used. "Composite Man-hour Rates-Construction" are cal-
culated for different types of crews and are included in Annex B.

3, Job expense, colum (9) of "Unit Costs-Mid 1977" includes provision for
these and other incidential expenses not covered by material and labor
costs. These expenses include office expenses, general overhead, small
tools, insurance, etc.

4, Total installed cost of assemblies, colums (10), (11), and (12) of "Unit
Costs-Mid 1977" are used to determine "Standard Kilometer" and "Standard
Unit" prices. Assenbly costs are extended on price sheets entitled "Dis-
tribution System Cost" and are included in ‘Annex C.

5. From the "Distribution System Cost" sheets standard kilometer or standard
wnit prices are used in calculating distribution system costs for various
operating years. Each year shows value of system added and is not cumu-
lative. (see Annex C).

Quantities used for deriving system yearly costs are taken from "Distribution
Plant Increments" sheets prepared from distribution system designs and load data.
Distribution system cost sheets subtotals are "adjusted to location" in certain

' eonstruction areas. This item cares for additional expense for handling material,
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mostly local furnished, to job warehouse. Suitable adjustments are made in
labor rates for the additional compensation required at remote locatims. En-
gineering costs for local engineering services, only, are included in "Distri-
bution System Costs". Foreign engineering services and tralning are, according
to USAID/J, a grant and should not be included in costs.

Costs shown will adequately construct the systems delineated for the ensuing
2-year period, without escalation, provided all materials are contracted prior
to March 1978.

Attached Table 4, delineates the estimated loan fund requirements for
Klaten's 15 year study periocd. g



TABLE 4.

KLATEN LOAN FUND SUMMARY

REQUIREMENTS X 1000

Distribution System General Plant . -Totals - .
Description (Rupiah) (UsS$) (US$ Equiv.) {Rupiah) (UsS$) (us$ Equiv.) -US$Equiv..
construction Period - ;
1st. Year 204,262 1,726 2,218 68,270 258 423 2,641.
2nd Year 379,345 - 914 - 164 164 1,078
TOTAL 583,607 1,726 3,132 68,270 422 587 3,719
Operating Period T
l1st Year 82,276 ° 298 496 : 496
" 2nd Year 78,810 283 473 . 473
3rd Year 70,441 257 427 427
4th Year 54,665 226 358 358
5th Year 44,088 178 284 44,820 - 108 392
6th Year . 28,340 118 186 186
7th Year 22,691 93 148 148
8in Year 16,086 68 107 . 107
9¢th Year 15,430 63 100 100
10th Year 12,273 53 82 111,635 - 269 351
11th Yeax 12,207 49 78 78
12th Year 8,609 37 58 258
13th Year 7,641 32 50 . 50
14th Year 7,613 32 50 -50
15th Year 6,157 26 41 89,660 - 204 245
TOTAL 467,327 1,813 2,939 241,115 - 581 3,520
Grand Total 1,050,934 3,539 6,071 309,385 422 1,168 7,239 %

US$ Equivalent = Rupiah + USS$S
415

*Short-term loans for working capital and for financing housewiring are not included. -



TABIE 5.

DISTRIBUTION SYSTEM PLANT INCREMENTS

LOCATION . KLATEN-CENTRAL JAVA

INITIAL YE AR QOF O PERATION
DESCRIPTION- PROJECT[ 1 7 T3 T 215 [ 6 [ 7 [ & [ [10 [ nn [12 [13 [1& 15

| 1[PRIMARY LINES-KMS |449.64}1.0 1.0 1.0 | 1.0 1.0 |1.0 | 1.0 |{1.0 |[1.0 [I.0 {1.0
21a139,477,AAC ~ [25-83 i ] T 1 L } 1

3|o) 3¢,1/0,AAAC __|19.64 1 L N

4 |c) 30, #2 ,AAAC 2.42 J i ]
“51d) Ve, #2,AAAC 18.2 — " S A S 1

6le) 10, #2,AAAC 5.36 - - I e
7 [0 19, #8,AAAC” " 378,19 1.0  |1.0] 1.0 1.0 ~ 11.001.002.0 |T1.0[1.0[1.0]1.0
819) - - o ___-__-1—_. 1 .

3|h) _ B N S U
_10 :J_C.:.Q\IDQR_{ L'NEJ"'\' s. 1-05‘000 :Q .—1._9”_“2.0 32-0 _ l-._q._ __1.0_ l lop_ ;— . 2-0 1-0 2.0 . .0
1] a'3-wire,#2 AAAC [26.25}|1.0| | 1.0 11,0 Ti0,  _ 1.0 1.0! -
12| b)3-wire, #1/0AAAC|78.75 | 1.0 1.0(1.0} | 1.0 1.0 r 1.0, 1.0 1.0 ' 1.01 1.0
| 13| SEC NDARY NOERBUMLD-KVMY385.85 2.0 | _ | 2.0 1.0(1.0{1.0] i2.0] 1.0 1.0{1.0 - 2.0
a|a)2-wire,#2 AAAC [96.2 | 1.0 110} |__11.0 . 1.0 1.0 : 1.0
‘5 b)z-'ire i_]:/_o,__A__A_;A_:_Z__qgo 65 _1__00 o 1:9‘ R _1.0_ i -_‘_-1-00 — _:_ l’_g‘ e loo loo_ 1.0
[16] SERV:CEC 2 TERS FACH | 2155 |8503 8407|7304 5702 4301 ;2801 2092 1492 1492 |1092 | 882 | 682 | 477 377 _ 277
17]a) 1 8- 2VIRE 2070 |8300 |8250 |7200 [5650 4270 [2770 [2060 [1470 1270 {1060 |860 | 650 | 450 , 350 ' 220
| 18]b) 1 J-3WRE _ 180 200 | 150 | 100 | 50 | 30 | 30 | 30 |20 go_J_gg__i__zo 30 | 25 25 755
_1290_ Q) 3F-LWiRt 5 3 7 5 12 1 1 2 122 2 72 |2 Jz2 i’z_t'?:_"

4— = = e 4 -+ !

(21| TRansFoRMERS- Kva | 7060 | 375 | 12577 330 1535|1175 7551 590 435 380 305] 270 195 | 165 105} 100
22} o .. : o 1; A S . . [ N S - .
| 23 [ SECRITY UGHT> -EACH -_ | 480, 1--.19_2_}, 192, 192 i_?6 | 96. | 96 | 96 | 96 96 :96_ 96 96 |96 |96 |96
A R - -
a5 | VoL TAGE REGULATIRS BT e N B
26} 3 _ 1 ) ‘ _ a
27[ ) 35 . N IO . L | SR !

28] : ' ‘ | :
2556 7192 Line” €n. a2 7 ) s AN Y o A
Rje)yr>F3ECCO V316 . 1. . 4. I R FE S
IO N U 17 N 1
[ 321¢. 3 X..Igoqg..--..____d...l?. SIS P S, ;}-:. O P n | —— e f- SRS W

23] 39 A35 3 T ‘ . ! | .
O gl e 0 s s s ps - A -
35|R'W TLEARNT - M5 212° 1.0 1.0 1.0 1.0 1.0 | 1.0 | i.0
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GENERAL PLANT,

This item of capital cost includes buildings, vehicles, tools, mach-
ines and equipment required for construction and operation of the
electric plant as well as the handling of office work. Cost esti-
mates were obtained from PLN, DGC, and other local sources, and
gquantities were based on the experience of competent electrifica-
tion advisors in Indonesia and elsewhecm.

1. Headquarters FacilitieQ;

The general office and headquarters support facilities should
be located near the operational center of the service area. No
less than 3 hectares of land should be obtained. It should be
situated where future expansion is possible, should additional
space be required in the future.

Consideration must be given to access by road, to adequate
supply of water for use by the staff, and to selection of a site
not subject to flooding or drainage problems.

The administration building should contain approximately 900
square meters of floor space in order to provide the staff with
both adequate and efficient work space. A meeting room capable
of seating 100 persons is desirable. Staff meetings may be held
in this room. Community service apd public relations require a
facility of this type.

Funds have been provided in the caﬁitel budget estimates for im-
provements to the headquarters site. It is anticipated that the
architectural and supervisory work will be done by the A&E firm
provided by USAID.

3
In addition to the office buildingt funds have been budgeted for
a warehouse with 500 square meters{of enclosed. floor space. Pro-
vision is made for a pole yard and'outdoor storage space for bulk
items such as wire reels and transformers, and for a small vehi-
cle maintenance facility with gasoline storage. The entire com-
pound should be surrounded by a security fence.

2. Office Equipment and Furniture.

This included both office furniture and office machines for
billing, typing, mimeographing, etc. A large staff will be re-
quired to handle the work involved in accepting applications for
service and service deposits, processing a large number of wiring
loans, billing the members for electric usage and loan repayment,
and reporting reports to PLN. Funds have been budgeted for all
required office machines to match the size of the enterprise.

3. Tools and Work Equipment.,

s i , i s ]
In-ordexr to perform construction, operations, and maint¢enance
" work on the power lines in a safe and efficient manner, good
tools are a necessity. Funds have been budgeted in sufficient
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quantities to purchase tools as required. It is assumed that’
they will be properly stored and cared for.

4. Test and Laboratory Equipment.

If"gébd electric service is to be delivered to the consumers,
voltage must be checked and regulated. Loads on various lines
must be measured and balanced. Power delivered must be measured
by accurate meters. All of these functions, and more, must be
checked by use of sophisticated and precisely accurate test de-
vices. This work begins before the first meter is removed from
the meter shop to be installed. Funds are provided for purchase
of these devices.

5. Transgortation Equipment.

Trangportation of men and materials is a major cost item during
the construction and operational phases of an electric distribu-
tion system. Funds have been budgeted for the following initial
fleet:

1 heavy truck for hauling equipment and supplies.

1 line truck, equipped with "A-Frame" and winch
for pole line work.

4 service trucks, 3/4 ton, for use during the
housewiring program and later on for operation
and maintenance work on the system.

2 light vans for personnel.

10 motorcycles for patrolling lines, reading
meters and collecting bills.

6. Communications Equipment.

Good communications between the headquarters office and person-
nel in the field are essential to efficiency 'in delivering
quality service to all consumers. It;is’especialli desirable
where telephone service is lacking, as it'is at this proposed,
project site. One base radio station near the office and

eight mobile units have been budgeted.

7. staff Housing.

The headquarters will be located near the operational center of
the service area where rental housing may not be available. It
is anticipated that management and technical employees will be
recruited generally from outside the service area., Therefore,
funds have been budgeted for 9 staff houses at or near the office
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8. Materials Inventory.

The PLN will order all construction materials required for
connecting 25,000 services during the first 3 years of oper-
ation under the USAID loan. Therefore, funds have not been
budgeted for a normal inventory. This will be an item for
. future financing if a stock of material is not on hand when
contract construction comes to an end.

L

9,  Contingencies.

Experience indicates that in developing such an extensive
enterprise unforseen needs will arise. Therefore, U.S.$57,416
or Rp. 23,827,640 for contingencies is budgeted,

Attached is a schedule of all general plant items. Total cost is
u.S. $586,510. or Rp. 243,342,000, for the initial pro;éct. (Tables 6 & 7).
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TABLE 6.
GENERAL PLANT INCREMENTS
(s $) R
(US $ - add "000")

: YEAR OF OPERATION
DESCRIPTION PO e T 0T 15

i] LAND o ] _|108,434

2l A L

3] B) I R

41 () . ___ L . R R |

s{ @ .. s } RS N

6 ...... J— [PPSR Y A . e om e e -—

7] SITE IMPROVEMENTS (GRADING, FENCING, ROADS,ETC)__ |, 10,000 | .. 4 | Y

8. (A)

sl (8 . e L —— ]

01 (C) I RN R

1| (D) L I B

2] ~

13| BUILDINGS

14| (A) HEADQUARTERS 75,000 | _|_1T0

I5] (B) WAREHOUSE 130,000 | 25 ;
16 | (C) MAINTENANCE 7,000 | 5 5 ‘=
';- AD)_Staff Housing . 1-143,660.

8.

19| MATERIAL INVENTORY ~ ~ _ |

20. e —e S

21| FUEL sTOCK ~ -

22 L L R

23] OUTDOOR STORAGE FACILITIES . | 12,000 | 4 y

%.

25| WORKING CAPITAL  — © -

26

27 COMMUNICATIONS EQUIPMENT R T

28] (A) BASE STATION L . _  ___las,000 | 16 .
29| (B)MOBILF UNTS 115,000 | _6 6 6
30. . "

31 | _TRANSPORTATION EQUIPMENT © 7 |ish,000 | 70 1 120 | 160
32 4 -

33| TOOLS & EQUIPMENT ~ J " l1s,000] 201 12] 135
3] Test _and Lab. Equipment ___. . - .1.15,000.} 10

35| OFFICE EQUIPMENT 129,000 _ 101 10 10
36| Contingency . _ _ . 57,416 |

37] TOTAL 586,510 | 108 | 269 | 204



TABLE 7.

GENERAL PLANT COSTS
-2

OPERATING YEAR

DESCRIPTIONS

TOTAL COSTS

“RUPIAH uSs, US.J EOUNALENT,

I.] LAND . T 108,434
2.] (A e _

3] _(B) . o I

4] (C) .

50.000 _ - —

6. o I

7.| SITE IMPROVEMENTS (GRADING, f FENCING, ROADS, ETC) _ .

8 (w) e | #5150,000 | 10,000 |
9] (B) . _—

6] (€ . e e e . _

.| (D) T —

12. I
(i3] BULDINGS ___ TSRO

| (A) HEAD QUARTERS TR, 1,125,000 | 75,000

15.] (B) WARE HOUSE 12, llso,ooo | 30,000

6] (C) MNNTENANCE R . . .. —12,905,000. ¢ — —d—7,000—
[17.] (D) Staff Housing e e e lﬁ.lzo..QQD_ : 43,660 |
18

19| MATERIAL INVENTORY N )

20 . - - - . .o e - . o s . e e———a— EICTE 3

21| FUEL STOCK [ T
23| OUTDOOR STORAGE, FACILITIES ,980,000. |. - 12,000 |-
%
(25| WORKING CAPITAL . R _ 1

26.

27| COMMUNICATIONS_EQUIPMENT | N
28 (A) BASE STATON .. oedeeeon ot

29 (B) MOBILE UNITS . .. o) S

30 .-_. o Tt R ~

31| TRANSPORTATION EQUIPMENT o —— .| 5,810,000_| 40,000 54.000

R,

3| _T00LS & EQUIPMENT | R

Wi 1
35| OFFICE_EOL EQU&PMENT e ___:;._’4 8,300,000 | " 5,000 25,000
36| Continsency . . 123,821,640 57,416
37, QTAL_E_WNT 156,667,640] 45,000 | 422,510 ]
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GENERAL PLANT COSTS
OPERATING YEAR_-1

TOTAL COSTS

DESCRIPTIONS RUPIAH US. 3 [US$ EQUMALEN
I.| LAND
2. (W) - —
3.| (B)
4.1 (C)
5.] (D)
6.
7.] SITE IMPROVEMENTS (GRADING, FENCING, ROADS, ETC)
8.] (A) .
9] (B)
10} (C)
TR _
12,
13 | BUILDINGS T
it | (A) HEAD QUARTERS
15.] (B) WAREHOUSE
16| (C) MAINTENANCE
17.] (D)
18
19| MATERIAL INVENTORY
20 .
21.| FUEL STOCK _
22
23| OUTDOOR STORAGE FACILITIES
2%, - ’ !
25| WORKING CAPITAL
26
27| COMMUNICATIONS EQUIPMENT
28.] (A) BASE STATION 15,000 15,00Q
29.] (B) MOBILE UNITS 15,000 15,000
30
31 | TRANSPORTATION EQUIPMENT 1000001 100,00
2.
33| _T00LS & EQUIPMENT B 15,000 | 15,000
% | TEST AND LAB, EQUIPMENT 15,000 15,000
35| OFFICE EQUIPMENT T 4,700 4,000
36 . ‘
37. TOTAL_FOR GENERAL PLANT 164,000 | 164,000
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POWER SUPPLY.

The Klaten rural power system is located adjacent to PLN's 150KV
transmission system, specifically the Klaten 16 MVA 150~11.55/20 KV
substation. This station and the 150 KV steel tower line between
Solo and Jogjakarta are under construction and will be completed in
mid-1978. This construction, when finished, will complete a 150KV
network tying Semarang, Magelang, Solo, and Jogjakarta systems to
the new Semarang steam station (2 X 50 MW).

In mid-1978, the major loads in Central Java will be interconnected
on the 150KV system. The capacity and capability of this inter-
connected system and the isolated systems will be the following:

MW Installed MW Capability
Hydro- o
Tuntang . 32.48 24.80
Ketenger . 7.04 4.00
‘ Total Hydro: ‘ 39.52 : 28.80
Gas Turbines - Tungtang 55.90 51,00
. Total Gas Turbines 55,90 51,00
Diesels - : ‘ , ‘
Tungtang 19.97 13.80
Ketenger . 17.15 13,00
, Total Diesels 37.12 B 2680
Steam - Tungtang ©100.00 109\00
Total Steam 100,00 ~100390
Total Gensration, 232.54 y 206.60
Central Java Grid )
Isolated Systems -~ ‘ ,
Small Diesels - 6.0822 4.988
Large Diesels 4.9280 . 4.000
Total Isolated . ; N ,
Systems , 11.0102 8.988

’

. ‘ L e
The highest system peaks occurred in January 1977 and ares

Tungtang 51.40 MW

Ketenger 11,85 MW

Isolated 4,43 MW

sttem peiks have not varied appreciably since Januaxy 1977, The
latest available data (for April 1977) is:

Tungtang 50.6 MW
Ketenger 11.8 MW .
Isolated 4,3 MW

The interconnected system (Tungtang plus Ketengex) will probably
have a peak on the order of 70 MW in mid-1978 when Tungtang and
Ketenger are interconnected. :
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System additions in the near, future for improving povwer supply to
meet demands are:

l. 150 KV double circuit steel tower line, Solo to Madiun, will ,
tie together the East and Central Java systems, providing back~-
up for both systems. This line is financed and will be under
construction very soon. Completion is expected in 'late 1979.

2. 150 KV double circuit steel tower line, Tegal to near Bandung.
Will tie West and Central Java systems providing back-up for
both systems. Bids for materials to construct this line have
been received. Completion is expected in mid-1979,

3. Two X 100 MW steam units to be installed at Semarang. Financing
is arranged and specifications to procure egquipment are being
prepared. The loan is expected to be consummated in late 1977,
with the probable in-service date on both units in late 1982,

We conclude from the above data that ample firm, regulated power is
available at the Klaten substation 20KV puys for adequately serving
the Klaten rural system. Of course, as loads grow, additional
transformer capacity must be provided at Klaten substation. Since
Klaten substation is not for the exclusive use of the rural systenm,
it is expected that PLN will provide such capacity as needed.

Long-term studies and plans made for expansion of PLN's generation
and transmission facilities, which the feasibility team reviewed,
provide for load increases on existing distribution systems and for
new loads.in presently unserved areas. It is believed that PLN will
be able to provide necessary firm requlated power to the Klaten
rural project as it grows, provided financing for additional genera-
tion capacity is available. With no additions other than those des-
cribed .above, PLN's Central Java System with projected load growth
probably would reach its capability in 1988 - 1990.

In discussions between AID/JAKARTA and PLN, it was determined that
cost of power at the Klaten 20KV bus for this study would be Rp,
22/kwh. PLN's system has hydro-gas turbine-steam~diesel generating
plants making actual cost of power difficult to forecast. To make
the situation more complex, the largest units (Semarang Steam )

which will be base loaded are not presently on stream and have no
historical costs in conjunction with other units. The Team believes,
however, an approach using the new units to calculate power costs

for new load is valid. This approach assumes existing generation
has all been "sold" and new loads must "buy" from new generation.

Calculating cost of power using anticipated per unit costs of
Semarang steam units, gives the following figures:

Investment/xw ,
Semarang Steam Plant ) . Rp 246, 000
Transmission System SQmarang
Plant to Klaten 20 KV bus Rp 80, 000

Il
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Anhual Carrying Charges as 8§ of Investment

_ Steam Plant . L . 9.15%
. pransmission Systems (based on’ X <
concessional interest rates) 7.95%
)5ystem Losses - & of Generation ' , 3%
' Fuel Cost e ‘ ‘Rp 22/1iter
specific Gravity (average) . ~0.955 " -
Heat Value . 9,500 KCAL/kg.
Net Heat Rate of Semarang Units ( 2,350 XCAL/kwh.
Annual Demand Cost/KW :
Plant - Rp 246,000 X .0915 = Rp 22,509
Transmission - Rp 80,000 X .0795 = 6,360

TOTAL: Rp 28,869
Annual Nemand Cost/KW = 28,869 X 1.03 = Rp 29,735
pemand Cost/kwh = Annual Demand Cost/KW
8,760 X Load Factor

(For 20% Load Factor) = 29,735 = Rp 16.97
8,760 X 0,2
, Energy Cost/kwh = Fuel Cost/Liter X Net Heat Rate X 1.03
' Specific Gravity X Heat Value

= 22 X 2,350 X 1.03 = Rp 5.87
0.955 X 9,500
Cost/kwh at Klaten 20KV bus= Demand Cost & Enexgy Cost
= 16.97 + 5.87 = Rp 22.84/kwh.

1

sne 20% load factor used here is considered reasonable on the hasis
of experience elsewhere and on calculated characteristics for this

system. ,
While PLN's system lcad factor will be much higher, the addition

of Klaten rural loads will lessen the existing PLN system load fac-
tor. If a load factor of 25% is assumed for the Klaten rural sys-

tem, then cost/kwh at Klaten 20KV bus would be Rp 19.44.

PLN has proposed the Rp 22/kwh at Klaten 20 KV bus for calculating
costs in this study and simple analysis shows this price to be
reasonable based on concessional interest rates. Thexefore, this
proposed cost will be used for the Klaten Rural System financial
analysis. '

'RETAIL RATE FORMULATION AND SCHEDULES,

PLN, which will operate Klaten and other rural power projects in
Central Java, has existing rate structures, and service rules and
regulations which can be expanded for use on the proposed new rural
systems.

Basic tariffs for electricity utilized by various_t}pes‘of consumers
were promulgated by the Minister of Public Works and Electric Power
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on June 12, 1973 (Regulation No. 03/PRT/1973), These tariffs pro-
vide charges for unmetered and metered consumers. The metered sche-
dules are two-part rates, i.e. a charge for contracted capacity
(demand charge) and a charge for kwh used (energy charge). The un-
metered schedule, for residential use only, has a fixed charge based
on connected or contracted capacity. All consumers both metered and
unmetered are equipped with limiters, a device preset to interrupt
power supply if contracted capacity is exceeded. Regulation No.
03/PRT/1973 also provides for adjustment in the basis tariffs due to
increase or decrease in cost of operating the enterprise, after 1973.
This adjustment is based on cost of fuel as fired, cost of system im-
provements, operating and maintenance expenses and other considera-
tions. The most recent adjustment,an increase over basic tariffs,
was promulgated April 1, 1976, and is presently effective. Article
4, Paragraph 1, oZ Regulation No. 03/PRT/1973 provides for a connec-
tion charge to be collected for new connections which require addi-
tional inyestment in the power system,

The above statements show, in general, the philosophy of the present
PLN charges for electric service. The particular schedules and

policies needed for initial use on the rural systems are being stu-
died and suggestions for tariff implementations are discussed below.

The purpose of these rural projects is to provide electricity to
the rural poor. Therefore charges must be tied to the economic 1i-
mitations of these people.

According to information provided by USAID/J for providing full
service (24 hours, unrestricted load), the following principles are
to be observed for each consumer:

1. Kilowatt-hour meters shall be installed on each sexvice
(security or street lights excepted).

2. No limiters or other devices other than measuring equipment shall
be installed.

3. Based on investment in service drop and meter, a connection
charge not to exceed Rp 1,800 shall be made. Paymenf of this
charge may be made monthly, over a period of 60 months, with
interest on the unpaid balance at the rate of 6% per annum, .
This payment will be added to the monthly bill for. service
rendered. ,

Rate Schedules (Reg. No. 03/PRT/1973) applicable to the
initial operation of .these rural systems are;,

Bl ‘- Residential Service: .

?or each 25 VOLTAMP of contracted capacity ". Rp 12

For each kwh used up to 200 hours use -of ; ..- o
contracted capacity ‘Rp 13
For each kwh used in excess of 200 hours .

use of contxacted capacity Rp 6
Minimum chaxrge - contracted capacity but not less than
250 YOLTAMP.,
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B2 ~ Commexrcial Sexyice:

Fer each 25 VOLTAMP of contracted capacity Rp 27.50

Por each kwh used up to 200 hours use of ,
contracted capacity Rp 20

For each kwh used in excess of 200 ‘hours
use of contracted capacity " Rp - 8.

Minimvm charge - contracted capacity but not less thany
259 VOLTAMP .

D - Public Road Illumination:

For each kwh used Rp 10

To cover replacement of bulbs, a monthly charge of 1/3
the cost of incandescent bulbs, and a monthly charge of
1/12 the cost of tubes or merxcury lamps is made,

1 o ’
'Formulae used for calculating the kwh consumption is based
.on 0.375 times the VA rating of the lamp. (incandescent
1Va = 1W. Mercury 2VA = 1W).

¢
H

. ! :
By decree of April 1, 1976, these schedules have been a&adjusted

[

for’ the Central Java Area (Wilayah XIIT - Semarang) .
Bl - Each kwh used . ada Rp 14
B2 - Each kwh used Add Rp 14
D - Each kwh used Add Rp 7.50

1

It has been learned from AID/Jakarta, that PLN, in oxdex to
comply w;th the "full service" concept and endeavoring to meet
""¢the economic limitations of .rural consumers, has agreed to fur-
nish residential and commercial service (Bl and B2 Rates) on

this basist

s

Contracted cap&city - 350 VA (Regardless of connected load)
¥

For each kwh used up to 200 hours use of contracted
\capacity , base rate plus adjustment for special
rural areas - PRp36

Minimum charge - total billingfor 15.kwh
These two schedules, according 'to this unﬁerstanding, will be:

Bl - Residential Sexvice:

‘Contracted capacity charge Rp 168
-First 70 kwh consumed Rp 49/kwh
Excess over 70 kwh consumed Rp 42/kwh

"Minimum (15 kwh billing) Rp 903
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B2 - Commercial Service:

Contracted capacity chaxge , Rp 385
First 70 kwh consumed . -Rp 56/kwh
Excess over 70 kwh consumed Rp 44/kvh
Minimum (15 kwh billing) Rp 1,225

Other rates for power, Cl(13.5 to 99 KVA) and E (100-2000 KVA)
should be utilized on PLN's regular basis with a nominal connec-
tion charge based on cost of s2rvice conductors and metering.

These rates, which it is understood have been agreed upon by
PLN, are used to estimate the revenues for Klaten in this re-
port and for all Central Java systems.
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FINANCIAL ANALYSIS.

Financial feasibility for a rural electric system is based on a
variety of factors which are measurable or which can be extended
from base data. A study of the geography, economy, and social pat-
terns for the proposed sexrvice area plus a competent engineering
study can support acceptable forecasts of costs and revenues. It
should be noted, however, that such factors as unexpected changes in
rate of inflation or political developments or the quality of insti-
tutional or local system management cannot be structured into a fi-
nancial analysis.

In the United States the successful program of nearly 100 percent
rural electrification far exceeded the early financial expectations.
This was due in part to a long period of years with a very low rate
of inflation, to a long period of years with stxo g political sup-
port at top government levels, and to sound manayement both at the
REA institutional level and in the cooperatives themselves.

In some other countries these variables have had sometimes a favor-
able and sometimes an unfavorable effect on financial feasibility
of the program and individual projects.

This present feasibility study is predicated on certain assumptions
about the interest rate on the loans for the rural electric sys-

tems, and exemptions from import duties and taxes for materials and
equipment, as these are nonprofit service systems for sexvicing all
the people in the designated areas including those with low incomes.

First, an analysis is made using prescribed assumptions concerning
power costs and consumer connection levels given to the Team. And
second, an analysis is made using alternative assumptions concern-
ing these forecast parameters.

The following criteria, partially based on World Bank suggested
guidelines for such analysis, are used to evaluate financial via-
bility in the report.

1. Utility operating margins during the third to fifth year of
system operations. '

2. Net operating margins including debt amortization payments by
the tenth year of operation. ‘

3. Appreciable equity accumulation after the tenth year cf oper-
ation. - ‘ '

Summarizing the assumptions made in the forecast, it should be

noted that a highly ambitious level of domestic consumer connections
is predicted and that in all probahility a conservative level for
non-domestic load is predicted.

Briefly, also, plant costs were based on current expected prices '
for on-site construction. Operating costs were based on estimated
manpower, inventory, and overhead needs to operate a system of
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scale iequized by the load and energy forecast. For reference, the
table below indicates the operating expense assumptions used in the
forecast.

TABLE 8. DISTRIBUTION PLANT OPERATING EXPENSE ASSUMPTIONS*
AS PERCENT, OF TOTAL PLANT

Operations Administrative
L . and Consumer and .o :
Years Maintenance Accounting General . Sales Total
1 to 3 1.35 1.80 1.125 0.225 4.5
4 to 6 1.65 2.20 1.375 0.275 5.5
7 to. 9 1.95 2.60 1.625 0.325 . 6.5
10 to 12 2.25 3.00 1.875 0.375 1.5
13 to 15 2.55 3.40 2,125 0.425 8.5

*Baeed on prior year total distribution plant.

It should be mentioned that the housewiring loan preposed for the
project was not considered in the forecast, for this loan should be
self-liquidating over the terms of the loan., .

Loan terms, both for U.S. dollar and rupiah components, used in the
forzcast reflect USAID development loan terms proposed for the pro-
ject. Differential interest rates and non-coterminous loan terms
by the host country were not considered. Moreover, interest during
construction and capitalized expenses were calculated using a 2%
annual equivalent loan interest rate. However, operating loans
made to the project were considered interest-free.

As mentioned in other parts of this report, prescribed retail rate
tariffs and wholesale power rate levals were given to the Team for
use in the forecast. This included the current PLN "B-1" rate’
tariff for domestic consumers, at an average service capacity of
350 VA, and using a PLN wholesale power rate of Rp 22/kwh. 1In
addition, the forecast assumes that this rate will increase 1%
annually from date of energization.

Finally, it should be mentioned, that earnings reserves generated
through project operations were assumed to be invested with PLN’
at original value. . '

In respect to the financial viability tests set forth above, the ;
project financial forecast shou.d be ‘given high marks for: '

1. Utility operating margins are predicted during the third year
of project operations. .

2. Net operating margins ineluding accelerated debt amortization
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is predicted to be met during the sixth year of“operation;

3. Appreciable equity accumulation is predicted to start during
the sixth year of project operation.

Forecast operating ratios are compared with similar ratios derived .
from REA (U.S.A.) data in Table 9 . "Ratio COmparisons“ As indi-
cated, the proposed project differs dramatically. Many factors
create this difference, above all the consumer and revenue density.
As indicated on the table, the proposed project is predicted to
reach a consumer density level 40 times the magnitude of REA sys-
tems today, and a revenue density level 10 times the magnitude in
REA-financed systems. Such factors help to explain the favorable
return on investment predicted for the project.

A table on "Alternative System Financial Analysis", which will be
found below, presents the expected impact on forecast operating
margins as certain key assumptions of the forecast are altered.
The impact of a shift in the timing schedule for the project, or a
change in rates or power cost can be summarized as follows:

1. Under unchanged forecast assumption (most likely), the project
could absorb slight retail rate reduction or power cost increa-
ses during the initial years of project operation, but such
reductions or increases require reversal in later years in
order to cover increased capital and capital costs.

2. Under assumption of delayed project implementation (most likely),
the project could maintain financial viability, but without a
power cost increase or a retail rate decrease. .

3. Under either set of assumptions (most likely) a substantial
power cost increase would not be absorbed without significant
retail rate adjustment.

It is evident from these findings that project financial viability -
will depend largely on PLN furnishing power to the prcject at the
expected charge of Rp 22/kwh. 1In the event, however, of a slight
power cost increase being necessitated, project viability still
should be maintained since, fortunately, favorable retail rate
elasticity appears to exist in the project area.
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TABLE g, RATIO COMPARISONS —
KLATEN .SYSTEM, REA DISTRIBUTION COOPERATIVES,
U. S. CLASS A&B ELECTRIC UTILITIES

Klaten
Planning Year

(5) (10) (15)
Rate of return on 1.1 x net plant (%) 4.66 12.19 13.15
TIER - . ) 2.41 4.29 4.49
Distribution investment per
consumer (US §) 172. 152, 147.
Consumers per pole-line km. 61.7 79.3 83.4
Revenue per pole-line km. (ys$) |, 3,344, 7,013, 9,250.
Reyenue per kwh sold (USS). - 11,6 11.2 10.7
Power cost per kwh purchased (USS$) 5.70 6.30 7.00
.evenue less power cost (Spread)
r2r kwh sold (USS$) 4,60 3.53 2.84
Opz2rating & Maintenance expenses as
s of distr. plant 1.60 2.19 2.55
Administrative & General sales ex-
pense per consumer (US$ per year) 2.66 4.07 3.74
Consumer account expense per con-
sumer (US$ per year) " 3.53 4.32 4.98
Investment per kwh sold (USS$) 35360 18.60 13.60

1l/. Derived from NRUCFC's 1975 Key Ration Trend Analysis,

REA
Co-~-ops

(1975)1/

A &B
Utilities
(1975)2/

3.72
2,55,

1,120.
2.73
992,
2.80
1.52

33.84

12.67

9.28

21.3
14,477,

and Annual Statistical

‘Report, REA.

4
5

States, 1975, Federal Power Commi551on

2/ Derived from Statistics of. Privately Owned Electric Utilities in the Unlted
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TABLE 10. ALTERNATIVE SYSTEM FINANCIAL ANALYSIS (KLATEN)

A.’iPianning yvears as indicated on forecast:

- Year
-5 - 10 R
1.- Forecast operating margins Us$156,000 Us$527,000 Us$517,000
é._ Revised operating margins: . :
. (a) with 10% rate decrease (33,000) 127,000 -(43,000)
(b) with extra 1% per year o ‘ '
_.power cost increase 98,000 277,000 (193,000)
(¢) with extra 2% per year
power cost increase (30,000) (48,000) (906,000)
B. glanniqg;years‘shiftéd 3 vears in future: Year
. 5 ) 10
1. Revised Forecast operating margins us$(4,000) - U5$334,000
2. Revised operating margins: ‘
(a) with 10% rate decrease (118,000) 52,000
(b) with extra 1% per yéar T
power cost increase (39,000) - 146,000
(c) with extra 2% per year N
power cost increase (75,000) (58,000)

. 0L
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PART III. PROJECT IMPLEMENTATION RECOMMENDATIONS
AND REQUIREMENTS

INSTITUTION' AND SYSTEM DEVELOPMENT.

Electric utility service is unique in the business world for
several reasons. ‘

Usually there is only one electric service entity in a giveh,
locality and this means that it is a business monopoly. This -
puts great responsibility on the electric supplier to deal

with every individual consumer and with all classes of consumers
on a fair and equitable basis.

Utilities must obtain rights of way over every property along.
every road and sometimes across fields. This poses many
problems, especially if trees must be cut. Because of the
great value of the electric service to the area, rights-of-way
should be furnished without payment of compensation.

Large sums of money are required for construction. Therefore
almost all potential consumers must be persuaded to do business
with the utility or financial viability may be impaired.
Operating an electric utility is a very complex business and a
very dangerous undertaking if not handled properly. This means
that skilled management is required at every step in the con-
struction and operating of an electric system. Competent,
trained personnel are required in every position. This means
higher payroll costs than for most other businesses.

These facts are cited to point up the extent of the responsi-
bility placed on the PLN by the Government of Indonesia as it .
embarks on this massive program of rural electrification.

To gear up to manage the size program planned for the new
system within the larger PLN plant will require, first, -the
hiring of an experienced manager. He must be. responsible for.
all system activities, subject only to guidelines, policies
and budgets approved by the PLN Division office.

Competent and dedicated people must be hired for every position
on the rural electric system staff and they must be given inten-
sive tvaining in program requirements, policies and objectives
and -in' their own specific duties. )
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Since there are few people skilled in the construction and
operation of such a large utility system available for hire in
the proposed service area the PLN will need to assist the new
rural system in recruiting personnel and in training them.’

It is recommended that PLN detail one experienced officer to
each rural electric system, to live on the site of the project
and to be the liaison between the PLN, the system and the
technical advisors. This person can be the contact man for the
ASE consultants, the construction contractor and such other
technical advisors as may be working for the system, in all
matters related to PLN general policy.

The general manager of the system will be very busy with duties
related to guidance of his staff as they learn to operate the
system. He will need much advise and support from the PLN

officer.

One management advisor with specific rural electrification
experience should be made available to each new rural system.
Specialists in accounting, consumer services, power use and
safety training should be made available on a part-time basis
as needed. Each advisor from outside Indonesia should have a
full-time counterpart at PLN who will remain on the permanent
rural electrification department staff. These people would be
invaluable to the advisor in interpreting the Indonesian situa-
tion. At the same time they will be absorbing the expertise

of the advisor and will eventually take over as his replacement -
in the expanding rural electrification program of PLN.

Indonesia is a great agricultural country with the majority of
all workers engaged in farming or farm-related industry, which
is sometimes described as agri-business. Rural electrification,
with its special emphasis on service to farms and agri-business
requires a specialized approach. It is suggested that PLN
consider the establishment of an agri-business section within
the new rural electrification department. '

Recammendations and suggestions for system operations in this section are
based on each rural distribution system being a self-contained autonamous
unit. Should PIN, with USAID/J approval, operate these rural systems in-
tegrated with their other operations then certain recommendations made 1n
thls study as well as manpower requirements will be changed. However, it
mist be remembered that integrated opera“ion must provide for discrete
system analysis and reporting.

See Table 12 page 100 for Manpower Needs for System Operating.
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CONSTRUCTION TECHNICAL ASSISTANCE,

USAID will finance the services of an A & E team of consultants
from the United States to oversee the bidding and ordering of off-
shore construction materials and equipment, and to assist with the
design and construction supervision of the Proposed rural electric
system. It is anticipated that the American A & E team will work
with PLN engineers in performin~ the actual field work of line

sta king, as well as the supervisi... and inspection of the construc-
tion work. Construction will be done by Indonesian contractors or
PLN forces, as work schedules permit. Both PLN and the new rural
electric service system will be involved in the selection of the
A&E firm and any contractors who may be needed.

The A & E team from the U.S. will train the PLN and rural system
engineers in the USAID-prescribed methods of project design and
construction.

The PLN rural electric service system will engineer the service
drops and install them along with the meters and meter grounds.
Although the service drops are small items of construction, cumu-
latively they represent a great amount of engineering time,mapping,
construction, inspection, record keeping and accounting. The A & E
consultants will train the counterparts at the rural electric ser-
vice system to lay out services, prepare staking sheets, inspect
completed jobs, and verify field reports of labor and materials,
preparatory to submission to the accounting department.

The schedule of work and training by the A&E will be programmed so
that by the time they leave the project the engineers on the staff
of the system will be able to perform all engineering and construc-
tion supervision.

The A&E consultants will assist with training of new linemen who -
will be hired to install the service drops, build minor line ex-'
tensions, and operate the system. Safety training will be.an im- -
portant element in this activity. ’

OPERATIONS TECHNICAL ASSISTANCE.

Efficient operation of any rural electric distribution system is

of critical importance if financial viability and low cost service
to consumers are to be achieved. Administrative and operating ex-
pensee vill always exceed interest and amortization expense, in
spite of the large sums that must he invested in the electric plant.
An efficient system will require from 8 to 10 percent of plant in-
vestment for these purposes each year. An inefficient system may
need from 12 to 15 percent to accomplish the same result., Low-
cost, efficient operation is just as essential to the success of a
rural power system as low-cost cc.pital.

It is readily apparent, therefore, that all of the basic manaéement
principles of planning, organizing, directing, coordinat}ng; and
controlling must have constant attention from those responsible for
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the management of a rural electric system,

The A&E consultants will bPrepare a detailed and comprehensive plan
for construction of the physical plant. A "work plan" for opera-
tions and administration should be prepared with the same care.
The new electric plant will give good economical service only when
operated by dedicated and competent people. And they must have a
good sound work plan to follow. Design of such a plan must be
supervised by persons experienced in efficient electric utility
management. The new rural electric system will need assistance
from experienced advisors from the date of organization through at
least the first full year of operation. PLN management and tech-
nical specialists will be available to the new system,

It is expected that USAID will provide experienced rural electrifi-
cation specialists who will be available to the new rural systems

on a part-time basis. They will be knowledgeable in and experienced
with the preparation of work Plans and their implementation.

Among the first activities of the new organization will be the de-

sign of a total, integrated plan of action. From this will come a

"system" which will coordinate the entire operation and see that it
works according to plan. ‘

An experienced general manager should be hired at a very early date.
He must participate in all Planning and budget making because he will
have ultimate responsibility for the entire operation. He will work
within guidelines and policies of the parent PLN and will report to
the director of rural electrification in the PLN division office.

The manager should hire all department heads In time for them to
participate in the Planning process. They will bring expertise to
the planning exercise and they will need to learn exactly how their
departments fit into the overall program.

This enterprise is starting off with a very large investment and a
large number of employees. If Program objectives are to be met,
there will be little room for error and little time for on-the-job
training. The great initiail investment makes it important that
thousands of houses are wired, with services installed, ready to
connect at first energization. Assembling the rescurces of personnel
and materials to accomplish this work will require management skill
of a high order.

Specialty equipment sales companies provide people to install and
demonstrate office equipment, tools, and other items of general
plant. All purchase contracts should include service of the devices
for an extended period of time. Such suppliers will be helpful .in
the design of forms and programs to make their equipment fit the
needs of the rural electric system. ‘

This is one of the largest rural electrification projects ever
undertaken anywhere. Only experienced management, assisted by a
staff of well-trained, dedicated employees can make it succeed.
Once, the basic primary distribution plant is in place, the burden
is on the operating people to maintain it properly and to operate

t
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it in such a way that the consumers will receive qualify service .
at the lowest possible cost. If this is accomplished the construc-
tion loan repayment will present no serious: problem. -

All advisors must strive to instill this challenge-in the minds of.
those who work for and direct the operation. Through strict atten-
tion to established management principles and careful attention to~
the needs of the consumers, this rural electrification -project-can:
meet the objectives assumed in this study, as required by the ‘
USAID/GOI loan agreement.

TRAINING REQUIREMENTS,

PLN is a large national electric power enterprise. It has on{its
staff experts and specialists in every aspect of the electric ser-
vice business. It is anticipated that from this wealth of talent
will come the nucleus of the staffing for this new rural electric '
distribution systen.

The extensive size of this special project and six other similar -
rural electrification projects will require PLN to expand its staff
in Central Java by about 40% unless many employees are to be trans-
ferred from other work. The Klaten system alone will require a

staff of about 90 employees when the first lines are energized. This
may increase to 130 or more by the end of the third operating year,
when 25,000 consumers will be connected and receiving service.

PLN has a training division that willi be expanded to train personnel
for the routine business of engineering, construction, and operating
an electric distribution system. Some services such as purchasing,
computerized record keeping, and consumer billing might be performed
for the Klaten rural power sub-district by the PLN regional office
in Semarang.

In the area of consumer education and power use, specialized train~
ing will be required. Management advisors, to be provided to:' the:
rural districts by grant-funded USAID contractors, will assist- in
this activity. Other specialists will be recruited by PLN ‘and
trained by PLN ‘and USAID as needed.

Facilities of the International Rural Electrification Training Center
in the Philippines may be used for training PLN employees.. Trainers
from the Philippines also are available to work in Indonesia. USAID
may provide funds for training in the United States under ‘the "NRECA/
REA international training program which has assisted hundreds of .

rural electrification personnel from about 35 different countries.w

POWER USE DEVELOPMENT.

The project which is covered by this study will be relatively
large systems, with 25,000 connections pro:ected for the end of
the third 'year of operation.

If the project 'is to meet progran objectives of social and'.economic:
/ 1
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improvement for poor people and the economic development of the
nation, a great amount of educational and power use promotional

work must be planned and carried out by the sponsoring agency of

the government and by the rural power district itself. Very few of
the prospective consumers have ever had the opportunity to enjoy use

of electric service.

viability of the project depends on a hi___ ____ >f connections and
an increasing use of power over the yvyears.

Achievement of these goals will require a positive policy decision

on the part of system management along with a commitment to supply
:the resources of money and personnel needed to carry out the policy.
Actual implementation of the policy will be the responsibility of

the Consumer Services Department within the organizational structure.

‘Community meetings should be held in order to reach the majority of
the people with the least time and expense. At these meetings, the
staff will explain the background of the program and outline the
plan of action to achieve stated objectives for the Government in-
stitution, the rural power district, and the consumers. Communica-
tions and credibility must be established before any business can
be transacted.

After the sign-up campaign has produced a list of consumers, the
wiring campaign will begin. While most will be small users, it is
important that each one be given every opportunity to make the most
productive use of his new energy source. Training the staff for re~
sponding to the needs of the small users will be relatively easy

and quickly accomplished.

For the larger users, including especially the commercial and in-
dustrial accounts, the task is much more technical and time consum-
ing. Many of these already own and use mechanical power. They will
bave to be "sold" on using the new central station service before
jthey will give up what they already have and in which they have con-
fidence. To do this "selling", staff people familiar with the app-
Nication of electric power to productive tasks will be needed. 1In-
dustrial or mechanical engineersc or technicians should be considered.
; .

In the field of agriculture, electric power can perform many tasks.
Xrrigation, milling, processing, pumping, drying, freezing and re-
frigeration are areas of application. Better methods of handling,
drying, and storing rice offer good potential for income improve-
gment. Pure drinking water is needed in some areas and dependable
electric power makes pumping from deep wells possible. Agricultural
.engineers could provide the expertise in these areas.

‘There are already cottage industries and craft shops in existence
in the service area. These can be expanded and made much more
‘efficient through the application of low-cost electric power.

LY
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Pure water, refrigeration, and water heating can .improve the food
handling and processing industry. Rural health clinics, schools, .
and security lighting are other needs that can be served with de-
pendable 24-hour electric service.

In every home there are many potential uses for elecéricity. Con-
sumers must be shown that the electr. service is better and cheaper
than alternatives. ! )

The power use technicians will need to meter and monitor various
installations to get accurate information to pass along to other
consumers. An active power use program will produce profitable
results for both the consumer and the power supplier. It will also’
be a satisfying career for a group of dedicated employees.

Training is very important to the power use staff. Assistance is
available from the NEA staff in the Philippines. PLN staff spec-
ialists will be made available for consultation and training. The
management advisors provided by the USAID grant will bring exper-
ience in power use work and can also assist in training and actual
member service work.

HOUSEWIRING PROGRAM.

It is anticipated that many households in the poorer economic areas
will fail to sign up for service in the new distribution system if
they do not have cash savings on hand to pay for the cost of wiring
their premises. Most prospective consumers are farm workers with .
very low income. They will require financial assistance if they
are to prepare their houses with the safety switch, wiring, and
outlets for using electricity.

It should be noted cthat the PLN distribution system is expected to
pay for and own the service drop from the pole to the kilo-watt~hour
meter, and including the meter and the ground. . Wires to the safety .
switch and all wiring, outlets, connections, and switches beyond the
meter are provided and owned by the consumer. All wiring and elec-
trical appliances and equipment installed must meet standards set

by PLY and be approved by PLN before the‘service is connectead.
Because .uccess of rural electrification. is measured in part by the,
percentage of households which sign up to get electrical service,
it is important to make.sure houses are wired on schedule, and ready.
for connection. ' ‘ : o
It is recommended that PLN take two steps.wﬁfdh will assist in ob-
taining a large sign-up when the electric“éystem is gettgng¢quer
way.

1. The cost of wiring a house should be kept as 'low as -possible.
To assist in this, PLN should examine ﬁhe possibility of:

a. Bulk purchasing of stand~rd housewiring materials.



78

b. Arranging to train housewiring electricians recruited
locally in the service area, to individually contract for
installing housewiring for consumers at a fixed price.

c¢. Adopting standard housewiring specifications.

To insure that all wiring installations are safe, there will have

to be an inspection and certification made before the system will
connect the service. This is an absolute requirement to prevent

fires and loss of life. Competent inspection must not be disregarded.
Any consumer who so desires may arrange to have his wiring done by
private contractors other than those trained under PLN auspices, but
it must be subject to the same inspection before the system will con-
nect the service.

A sketch of a typical minimum housewiring installation, together with
a list of m terials is provided below.

2. A program should be offered to provide low-interest loans for
housewiring which the system can extend to the prospective con-
sumers. Loans would be made for repayment within 5 years, with
an arrangement for regular monthly payments at the same time
collections are made for electricity used.

The loans would be made only to those potential consumers who
demonstrate a need for such assistance. Members would generally
be encouraged to pav for housewiring from their own money in
cash. Loans would cover only a basic installation with three
ceiling lights and one convenience outlet. Consumers requiring
larger installation should arrange their own financing for addi-
tional facilities.

It is estimated in this feasibility study that the distribution
system will need US $473,135 in capital for wiring loans to cover
a 4~year period. By the fifth year, consumers' repayments of
principal and interest will make possible a revolving fund for
credit in subsequent years to take care of the needs of addi-
tional new consumers.
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FIGURE 6.

TYPICAL HOUSE WIRING PLAN
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TABLE: 11. MATERTALS FOR BASIC
HOUSEWIRING INSTALLATION

80

Estimated

Market Wholesale Quantity Extended
Item Price Price Required Cost

(Rupiah)  (Rupiah) (Rupiah)
Entrance wire, kwh
meter to disconnegt
switch, 2 #5,5/mm
(30.amp) 190/m. 125/m. 5.5 m. 688
Fused disconnect
switch, 30 amp .
rating 2,250 1,650 1 1,650
Fuse holder 200 150 1 150
15 amp fuse 50 35 2 70
Wire, from discon-
nect switeh to fix-
tures and switches,
2 #1.5/mm (19 amp) 140/m. 90/m. 55 m. 4,950
Ceiling mount, sur-
face, 1ncandecent
lamp socket 100 75 3 225
Convenience outlet, , .
surface mount 550 4oo 1 hoo
Snap switch, sur-
face mount 350 250 3 750
Junction box,2%", .
PVC, with cover 25 20 2 bo
Staples.3/8", metal ‘ {
with nails 3 2 350 . 100
Wood Serews, #6 3/ 1.5 1 12 12
Electrician tape 9/m. 6/m. 2'm. 12
Total Price (F.0.B. Jakarta 1977) | . Rp 9,647

Total Estimated Price (F.O0.B. Central Java 1978)

Rp 11,500
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PROJECT FINANCIAL PLANS,

Upon receipt of this study, and' the instituticn of the Klaten ru-
ral electric sub-district, PLN loan commitments should be made
available in amounts sufficient to meet the five-~year construction,
housewiring and operating requirements as detailed in this report.
Further, projected project loar needs for future years should be
injected, in PLN's long-range compichensive electrification plan.

Loan fund commitments made to the Klaten project to be expended
over the initial construction period and years 1, 2 and 3 of oper-.
ation should be made for a period of 40 years at a 3% annual rate
of interest, with a grace period of 10 years on loan amortization,
during which time loan interest should be paid at a 2% annual rate.
PLN must program its funds so that advances required by the Klaten
project can be made in a timely manner.

Funds provided for salaries and expenses of project staff during

the development period prior to energization should be capitalized.

After energization such funds will come from project revenues. Ex-

perience should dictate whether the general fund levels proposed by

the study are adequate to meet disbursement obligations, and revi-

sions should be made if necessary. Further, project investments of

general funds should be made, within the guidelines approved by PLN.
Liquidity must be maintained to permit the project to meet its cash

obligations when due.

Once trends are established through actual project operations, there
should be a continuing review of project, rate policy, annual work
plans, budgets, and financial forecasts. Corrective action can then
be taken to maintain prudent financial management of system opera-
tions. 1In this connection, one of the first tasks that PLN should
undertake is the establishment of a comprehensive reports manage-
ment system for project implementation.

The.financial interests of PLN as the nation's power company should

also be protected. As such, PLN should set financial policy guide-

lines within which the project must operate. Such guidelines should
call for PLN approval in such matters as project property sales, and
purchases, project large load power sales contracts, project consul=~
tants' fees, and project retail rate levels.

Finally, comprehensive project financial and statistical operating
reports should be submitted to PLN on a timely schedule, so that
adverse project operating conditions can be detected and acted upon
before project financial condition is gravely impaired.
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ANNEX A, BASIC DISTRIBUTION.SYSTEM 'CRITERIA;.‘

ELECTRICAL DESIGN CONSIDERATIONS

1, f‘feguenéx.
Y : y ; N v
Any new rural distribution system in Indonesia shauld be 50 hertz, to
conform with existing usage.

2. Distribution Voltage (Nominal),

a, By Decrees No, 08/K/70 and 09/K/70 of the Director General of Power
and Electricity, Ministry of Public Works and Electric Power, voltage standards
for distribution system in Indonesia have been established, The primary
voltage of 20 KV (nominal) with a maximum of 24 KV is the most attractive
voltage to be used for rural projects, This voltage is now being used
extensively in Indonesia and does not require introduction of another class or
size of equipment and materials, Further, the reduction in voltage drop and
losses for the same loading, wire size, and line length more than offsets the
slight additional costs of using this higher voltage over a 7.2/12. 47 KV primary
system. Voltage drop and losses at 11, 55/20 KV are 0.3888 compared to 1,0
at 7,2/12.47 KV primary, Increase in capacity or line length using the same
voltage drop and wire size are 2,572 at 11,55/20 KV compared to 1, 0 at
7.2/12,47 KV primary,

The system may be safely operated near the maximum primary voltage
(13.8/23.9 KV) since manufactured equipment and desined insulation levels .
are 125 KV BIL minimum. This higher level of voltage will increase system
capability and capacity at no increase in cost,

b, Secondary voltages in all areas of Indonesia are being changed from
127/220 V, four-wire, three-phase to 220/380 V (nominal) four-wire, three-
phase, Motors, appliances, equipment, lighting fixtures, and lamp bulbs are
being marketed for the 220/380 V service making the use of this standard
voltage attractive if not mandatory, Further, use of this voltage will reduce
consumers! wiring costs, Single-phase systems should be two-wire. 220 V,
and three-wire 220/440 V, Three-phase systems should be four-wire 220/380 V.

3. Service Voltages (Nominal) with Use and Maximum Loadings,

a, 220 V, two-wire, single-dphay,ée should be used for miscellanecus :
residential and commercial loads, 10 KVA and below, Maximum individual :
motor size is 10 HP, « o


http:7.2/12.47
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b. 220/440 V, three-wire, single- phale uhould be used for miscellaneous
'residential and commercial loads, 50 KVA and below., Maximum individual

(motor size is 10 HP,

c. 220/380 V, four-wire, three-phase should be used for miscellaneous
commercial and industrial loads, 25 KVA and above, provided individual
motors 15 HP minimum or other three-phase equipment, 25 KVA or more, are
installed, Maximum load at Lhis voltage is 500 KVA,

d, Industrial or commercial loads of 500 KVA or more should be given
special consideration on a case by case basis, They may be served at primary
voltage (11.55/20 KV, four-wire, three-phase) or 220/380 V, four-wire, three-
phase, dependent of rate structure and availability of large transformers,

4. Insulation Level, Creepage Distance, Etc,

a. Insulation fro the primary system must withstand normal operating
voltages and switching surge voltages without flashover or failure, Sufficient
impulse insulation strength (BIL) must also be provided so that the system
can be protected by suitable lightning arresters, Further, insulators and
bushings, in air must have adequate creepage distance so that there will be
practically no 50 hertz leakage current. -At altitudes over 1,000 meters or in
contamincated areas creepage should be provided.

b. Since standard equipment has been developed for this voltage class
(14,408 V, line-to-ground) and has been in service and proven world-wide
for many years, the system should be designed to meet these insulation
parameters, using standards far material and equipment specified by the Ameri-
can National Standards Institute, New York City, U.S.A., and in REA Bulletin
43-5, Rural Electrification Administration, Washington, D.C., U.S. A,

(1) Basic insulation level (BIL) - distribution class, 125 KV,

(2) Switching surge voltage - three times normal line -to- -ground
«voltage,

'(3) Minimum creepage distance (approximately l inch/1000 volts) -
13 inches,

.(4). Extra insulation to be provided at line angles and deadends to
preclude flashover due to increased values of surge voltage caused
by reflection,

(5) No increase in standard c.eepage distance for systems constructed
below 1,000 meters in areas relatively free from contamination,
Should it be determined that sections of the system require increased
creepage distance they should be considered for each individual case,
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(6) Equipment used will be according to the standards noted and
meeting these insulation and creepage values:

(a)

Line insulation, pin insulators - use ANSI Class 56-]
. insulators,

Leakage distance 13 inches (33'cm, )

Wet flashover 60 KV

Dry flashover ; 95 KV

Critical impulse flashover’ 150 KV

(b)

(c)

(d)

(e)

Line insulation, angles and deadends, su'spension‘insulatora‘ -
use two insulator units per deadend, ANSI Class 52-4, '

.Wet flashover . 90 KV

Dry flashover - 155 KV
Critical 1mpulae flashover 255 KV

Equipment bushmg insulation, dxstnbutwn class - ANSI-C57,12-
series, :

Bushing creepage distance 17.75 inches ( 45 cm, ) . .
Withstand voltages
710 seconds wet 36; KV
1 minute dry . 42 KV

Impulse withstand voltage (BIL) 125 KV

Transforrmer wmdmg msulatmn distribution class - ANSI-C57, 12

, series,
Impulae withstand voltage (BIL), full wave . 125 KV
Impulse, chopped wave 145 KV
Minimum flashover time 2,25 micro-seconds
Low frequency dielectric , ‘ L 40 KV

Secondary and service system will be designed using material
and equipment for less than 300 V phase-to-ground, accordmg
to ANSI standards.*

i, Insulators (spools) for secondary conductors will be ANSI
class 53-2 and 53-4 with these ciactrical values:

‘L‘ow-frequency dry flashover - 25 KV--
Low-frequency wet flashover, vertical . . 12 KV
honzontal " 15 KV.
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ii. Insulators ( spools) for service conductors will be ANSI
class 53-1 with these electrical values: ‘ .

Low-frequency dry flashover 20 KV
'  Low-frequency wet flashover, vertical 8 KV

horizontal 10 KV

iii, Covering on phase conductors of multiplex service cables
should be cross-linked polyethylene (XLP), with minimum

thickness of covering:

#2 AWG argd smaller 0. 45 inches (1,15 mm)
#1/0 AWG through #4/0 AWG 0, 60 inches (1,52 mm)

Covering shall be capable of withstanding continously, from
' conductor to ground, applied voltage of 1000 V at 50 hertz

for 5 minutes,

5 Voltage Levels, Spreads, and Drops,

a. ANSI C\84.kl p\reaents standards for maintaining adequate voltage levels
at service and utilization points, These points are defined as:

(1) "Service point" - the point at which systems of supplier and user
are connected (kwh meter).

(2) “Utilization point" - the line terminal of the equipment using
energy (lamp socket, convenience outlet, motor terminals, etc, )e

b. Lighting and appliances can operate on a fairly broad spread of
voltage above and below their rated voltages, Of course, when the spread is
held closer to the rated or nominal voltage, better operation will be achieve,
"Accordingly the following voltage ranges have been selected as acceptable

system voltage levels and spreads,

VOLTAGE RANGES (220 V base)

- ‘ Minimum Maximum
Utili zation point ' 198 231

Service point '~ 203 231
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c. Using the above acceptable service point range (203-231 V), the
corresponding permissible voltage spreads at various points on the distribu-
tion system may be determined by using voltage drops indicated below for each
segment of the system, The total drop permitted at point of service under
maximum load conditions should be the maximum va" age delivered to the
customer nearcst the bulk power supply point (substation) and the minimum
voltage delivered to the customer fartherest from the substation, Regulating
equipment used on the system will have - voltage regulating relay with a
bandwidth setting that can control feeder volcage to plus or minus 1, 0 V
(220 V base)., Therefore, maximum voltage drop which may be allocated
to the various parts of the distribution system will be (231-203) - (2x1,0)=
26.0 V., The following drops may allow some variations in regulator settings,

VOLTAGE DROPS - MAXIMUM LOAD CONDITIONS

System Component Maximum Voltage, Percent Voltaée )
Drop (220 V base) Drop (approximate!

3

Substation or plant regulated bus (output) )
to primary terminals of last '

distribution transformer 14,0 - . S 6. 37
Distribution transformer 3.0 1. 36, 51,
Secondary and service 6.5 2, 95,
Total at consumer's meter 23.5 10, 68
Consumer's interior wiring . 5,0 2,27 -
Total at utilization point 28, 5 12, 95

3
4 1
1

VOLTAGE LEVELS AND SPREADS - 220 V BASE o

Location Voltage Levels (volts) Yolta’gé‘le're:ad‘
- Minimum Maximum ° (‘volts)' *
e
Substation transformer 208 242 a 34 'i
(unregulated) , T
Substation or plant bus 226,5 231 ' B 4.5 '
(regulated) o Nt
Distribution transformer primary o o ‘ 2, ‘
terminals (last {ransiormer) 214,5 231 71645
Service peint (consuner's meter) f 203 231 LL.28

Yoo

Point of utilizationu . > 198, ‘231 " 33 .
' ' P e 4?‘—“)*_?;\ .ot o
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d. The above normal voltage levels, especially those at point of
service and point of utilization, are the basis for system design; and the
system should be operated within these limits so that thz consumer's
equipment will give satisfactory service. These levels are based on the

following:

(1) Substation or plant outgoing bus voltage is regulated with a voltage
bandwidth setting not exceeding 1 V on a 220 V base.

(2) Values used in above tables are center values of the regulator
bandwidth,

(3) Only sustained voltages apply to table values, Variations of short
duration (switching, motor starting, etc.) zre not considered,

(4) Input voltages to bulk power supply point (subtation ) are kept within
prescribed limits so that regulating equipment can operate its

prescribed limits, + 10% of normal operating voltage.

6. Feeder Loading.

In determining feeder loadings, initial construction cost and quality of
service desired are the most important factors to be considered, These
considerations generally tend to oppose each other, in that lower construction
costs will dictate heavily loaded feeders, while improved service requires
more feeders lightly loaded. A compromise which allows initial costs, losses,
and voltage regulation to determine the loading has proven to be an adequate
solution,

In rural areas where initizl load density on the order of 10 to 12 KVA per
square kilometer with an annual load growth of 5%, it appears that feeder loading
will be determined by voltage drop and desired reliability. Reliability will be
determined by feeder length and number of sectionalizing points. Feeders,
of course, would be voltage limited and with allowable voltage drops described
above in Section 5, a 4/0 AWG-AAAC three-phase, four-wire feeder operating
at 9n% power factor and 13, 8/23,9 KV with uniformly distributed load will have
a capacity of 80925 KW-kilometers.,

With a feeder rating of 6,0 MW the feeder would have a length of approximate-
ly 25 kilometers from source to last transformer. Assuming a rectangular
feeder area with a main feeder 17 kilometers in length with laterals on each side
of the main, 8 kilometers in length would make a feeder area of some 272 square
¥ilometers., The load would be approximately22, 06 KVA/square kilometer which
would be satizfactory for 15 years based on 5% annual growth of an initial load
of about 11 XVA per square kilometer.
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The above loads are total loads per square kilometer and a coincidence
factor should be applied when calculating definitive conductor sizes to feed
an area,

Actual physical layout of a system, with bulk power points located outside
the service area, could change feeder areas which in turn could change optimum
wire size and feeder loading. However, fo: , irpose of this study actual feeder
areas and layouts are used. To provide for emergencies or short-time overload
conditions, feeders or lines may be operated up to 90% of the thermal capability
of the conductor, without loss of service life of the conductor,

7. Transformers and Secondary Systems,

The initial load density in KVA/square kilometers enumerated above may
be also stated as being about 14 KVA/line kilometer. This initial load density
may be used for design of the secondary system provided a growth factor and
coincidence factor is applied, The optimum transformer spacing could then be
determined by the maximum length of a given secondary conductor operating with
the maximum permissible voltage drop (6.5 V), With an initial load density of
14 KVA/line kilometer and a coincidence factor of 0, 90 and with an annuval growth
rate of 5%, the load density in 15 years would be 14 x 0.9 x (1 + 0. 05)15 = 26,19,
KVA/line kilometer., A 25 KVA transformer may be adopted as a base size unit,

It may be assumed that a balanced uniform load on a three-wire secondary
will be fed two ways from each transformer and that a peak rating of 150% of the
individual transformer rating can be safely used for design, With this assumption
and using a 25 KVA transformer (22, 5 KW at 90% power factor), optimum
transformer spacings with various size conductors may be:

UNIFORM DISTRIBUTED LOAD

Wire Size Voltage KW-Meters Load KW Optimum  Optimum
Drop Volts 90% P, F. (1/2 the 150% Length of Trans-
(220 V base) 3-wire, rating of Secondary former
Single-phase 25KVA (meters) Spacing
transformer) (meters)
#4 AAAC 5.5 3170 18.75 169 338
# 2 AAAC 5.5 4745 18.75 256 512
#1/ 0 AAAC 5,5 7116 18.75 380 760
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'To maintain a reasonable balance between number of transformers and
secondary conductor size and to allow use of one size larger transformer
(37.5 KVA) over base size (25 KVA), three-wire secondary system of
#1/:0 AAAC phase wires with neutral sized according to primary system
requirements should be used, Maximum length of secondary system (trans- '
former to last consumer) should not exceed 380 meters, Transformers should
be located using the moment arm method to find a load center,

Along primary lines, effort should be made to place transformers on the
optimum spacing of approximately 750 meters. In this way transformers may
be changed out as the load develops to 2 maximum of 34,5 KVA units without
relocating or respacing., When load increases beyond the 37, 5 KVA capability
another transformer may be installed between existing units cutting the
secondary confuctors on intermediate poles, This will give additional capacity
with minimum expense,

Transformer selection should be according to:

(a) Thermal capability (maximum load without damage to insulation),
(b) Voltage drop (adequate voltage under maximum load), and
(c) Economics (annual costs),

Single-phase transformer installations meeting this criteria should be
sized according to this table:

Rating Maximum Peak Load * Minimum Economic Minimum Economic
65°C Permitted Loading (KVA) Loading KVA
(KVA) (KVA) 30% Load Factor (peak)

Annual Average Load

10 ¢ 15.8 -

15 23,7 4,9 16.3
. 25 39,5 5,4 18,0
37.5 59, 25 10,3 34,3
50 19 11.8 39,3

* According to ASNI C57. 92, with an ambient temperature of 400C a peak of
1.58 rating is permitted for one hour following 50% equivalent load in percent
of rated KVA every 24 hours with no loss of transformer life expectancy.

8. Services,

Services for residential and small commercial customers should be
multiplex, self-supporting, service drop cable. Cable should have a bare
ACSR neutral messenger, with stranded all-aluminum cross linked polyethylene
insulated (600 V) phase conductors, Duplex cable should be sized 6 AWG and

4 AWG, Triplex and quadruplex cable should be sized 4,2,1/0, or 2/0 AWG.,
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Choice of number of service wires should follow maximum loading‘é given
in Section 3 above, ''Service Voltageaz(Nor"ninal) with the Use and Maximum
Loadings''.

9. Voltage Regulation, .

Bulk power source (substation bus) stnuld be regulated by tap’ changing
under load equipment, integrally a part of the step-down transformers.’ '
Generating plants will regulate their 20 KV buses by varying machine voltages.
Step-up transformers will be furnished with off load high tension-taps, It is
anticipated in the initial stage design of the ruralsystem that no line type
regulating equipment will be needed since line lengths and loads tend to keep
the system within acceptable voltage limits.

When system loads and line lengths grow to the extent that acceptable
voltage limits are exceeded, then line regulators generally applied with shunt.
capacitor banks should be installed, Single-phase, outdoor, step-type, platform
mounted units should be used, banked for three-phase operation, witn by-pass
switches.

10. Capacitor Banks.

Line-type shunt capacitor banks, switched and unswitched, may be used to
improve power factor thereby reducing losses, The initial system should be
designed for growth, and while capacitors will improve voltage and increase
line capacity, in the early years use of capacitor banks solely for this purpose
appears to'be unnecessary and the installation expense doe¢s not appear justified.

As load grows in future years, capacitor installation for voltage improvement
and capacity release should be considered and compared with costs of additional
feeder construction, or additional substation capacity.

¢

Total capacity of fixed capacitor banks on a feeder or substation bus should
not be more than required to correct power to a value approaching unity, at
light load conditions, -

Total capacity of switched capacitor banks on a feeder or substation bus
should not be more than the additional quantity of capacitors required to correct
power factor at peak load to a value approaching unity,

Capacitor banks should be group protected by expulsion fuse cut-outs, and
lightning arresters, one per phase with co-ordinated fuse links, Fuses should
have a continuous rating of not less than 1, 35 times rated bank current, with a
total clearing characteristic not exceeding zone 1 standard capacitor case
rupture curves as shown in NEMA Std, CP-1. Fault currents at point of
capacitor ipstallation should be ascertair ed and fuse clearing times carefully
checked with case rupture curves,
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- The application.of capacity banks to the system should be made in
conjuuction with voltage regulating equipment, if such equipment is required.-

¢

11, Lightning Protection (Arresters).

Selection of arrester voltage ratings should be based on line-to-ground
(not line-to-neutral) voltages existing on the system under fault conditions,

The system to be protected is solidly grounded with four-wire, multigrounded,
common neutral lines, The voltage impressed across the unfaulted phases
line-to-ground will, therefore, be only a percentage of the line-to-line voltages,
under fault conditions.

Based on IEEE Transactions Paper 71TP-452, which details experience and
practice for selecting arrestor ratings, an 18 KV arrester should be used on
four-wire, multigrounded, common neutral distribution lines, maximum voltage

13,8/23.9 KV,

Use of 18 KV arresters commercially produced according to ANSI C62.1
will provide acceptabl protection for 125 KV BIL distribution equipment,

In locating arresters on the distribution system, all line leads and ground
leads connecting the arrester to the system and the protected equipment must be
as short as possible to reduce the impedance paths of surge current during
lightaing discharge. Voltage across leads could completely nullify the
protective characteristics of the arrester; therefore, precautions should be
taken to keep leads short,

Location Remarks
Overhead transformers Connect to each source high voltage phase

wire. Ground lead solidly interconnected
to common neutral, transformer tank and
transformer secondary neutral,

Capacitor banks unswitched. Connect to each source high voltage phase
wire of banks with 500 KVAR rating or less,
Banks of higher capacity do not need protec-
tion since a surge of magnitude to charge the
bank is unlikely, Ground leads solidly
interconnected to common neutral, capacitor
cases and bank ground,

Capacitor banks switched - Same as for capacitor banks unswitched,
‘ except install on all banks regardless of
capacity,



Regulators, line type Mount on regulators and connect to each
high voltage phase, line and load side,
Ground lead solidly connected to common
neutral and equipment ground,

It is'believed that with high speed breakers set for an instantaneous
reclosure that arresters placed along the lines for line protection are not
required,

12, I;"used Cut-outs and Fuses,
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Open, drop-out expulsion 'type fused cut-outs should be used, rated 100 amps,

minimum, 26 KV maximum, 125 KV BIL, 7000 amps., symmetrical and
6000 amps, assymetrical interrupting capacity (minimum).

Fused cut-outs should be used for capacitor bank protection, protectmn of
sxngle-phase taps at main feeder tap points, and sectionalizing points,

Fuses should be NEMA ratings type ""T" to obtain satisfactory coordinating ,

characteristics,

13. Sectionalizing and Switching,

Coordinated automatic sectionalizing devices should be used on all primary
distribution circuits. Automatic reclosing devices should be used where -
appropriate,

Radial three-phase feeders and major three-phase taps. which cannot be
looped, may use three single-phase reclosers of appropnate size as, req\nred
toprotect important areas. - {:

Fused cut-outs should be used on single-phase taps for coordinated
protection of the system, Cut-outs should be equipped with hooks so that they
will be 'load break' when used with a portable load break tool, No fused
cut-outs should be used in a three-phase circuit, However, cut-outs equipped
with solid.disconnecting switch blade may be used in lightly loaded three-phase
circuits for manual sectionalizing. ‘

A sectionalizing plan for each feeder should be made using acceptable
methods to determine short circuits and sectionalizing points.

In applying sectionalizing devices, it should be remembered that the
"sectionalizing factor', a factor less than unity, directly affects the service .,
reliability of the feeder. Depending upon circuit length the following general
considerations will be helpful, Since each feeder configuration presents

 different problems, good judgement must be exercised in each case to achieve

best results,
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a. Four reclosers or other automatic sectionalizing devices in series
on a circuit usually are considered adequate, depending upon line length,
in order to obtain reliable coordination, Non-automatic devices such as |
disconnect switches, spaced between automatic devices, will be helpful in
system operations to minimize circuit outage during permanent faults,

b. Branch lines connected to the main circuit vary in their importance
to service reliability depending upon length and at what point they are connected
to the main circuit, They are the most vulnerable to faults affecting service
reliability. Therefore, every branch circuit should be sectionalized regardless
of length or connected load. The objective of sectxonahzmg branch circuits is
to protect the main trunk circuit against permanent outage.

c. Lateral circuits connected to branch circuits are usually referred to as
second, third, or fourth line sections and have a successively lesser possibility
of impairing vervice reliability., They can be correspondingly longer in length
or exposure before a sectionalizing device is justified.

d. Any branch or lateral circuit exposed to unusually hazardous conditions
should be sectionalized with an automatic device.

¥

e. Where a main trunk line is bifurcated (extending in two different directions),
automatic sectionalizing devices, preferably reclosers, should be used to
sectionalize each of the circuits at the junction point,

f. All sectionalizing locations should be easily accessible.

t

g. Sectionalizing devices should be located so as to minimize service |
interruption to important loads; i. &., if a sectionalizing device is tb be located
near an important load, it should be placed beyond that load,

' h, When any changes are made to the system, such as additions or
revisions of line or increase in size of the substations, a supplementary study
should be made to keep the sectionalizing program up to date and to see that
rating of devices is still adequate, Periodic checks of peak loads on sectional-
izing devices should be made, to ensure that overloads do not occur with 'load

growth,

14. Grounding.

All poles'should have a‘ground dassembly’ (dnven or butt wrapped) with the
common system neutral tied to this assembly,
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A minimum of three driven grounds per kilometer will be used to make
the system ''effectively grounded" according to NESC rules. Driven grounds
should be 5/8" x 8" - 0" galvanized rods and should have a resistance of less
than ‘10 ohms individually, isolated and nct connected to the grounding system,
after installation., If this resistance is not obtained, additional sections should
be driven to a greater depth, Driven grounds should be used at all poles on
which transformers, capacitor banks, regul .tors, reclosers, switches or
arresters are installed. Driven grounds are also to be used at all secondary

deadends,

In addition to above grounding all down guys without strain insuvlators are to
be connected to the common neutral system, All down guys are to be securely
bonded to their anchor rods, using anchor rod bonding clamps,

15. Conductors, Type and Kind, Economic Size.

v I
Present pncmg determinations indicate that AAC (all Aluminum Cable)!’
and AAAC (Aluminum 6201 Alloy Cable) bare conductors should be used for primary
and secondary hnes.

Consxdenng kwh losses and estimated construction costs, usmg annual cost
rates and growth factors applicable to rural systems, it is believed that the -
following sizes may be accepted as standards for use as line conductors on
rural systems in Indonesia, It further uses conductors which have been
extensively utilized in Central Java, thus precluding introducing another type
and size of conductors,

Use . Phase Size of Conductors
' Phases Neutral
Main feeders 3 477/KCMIL 4/0 AWG
Main feeders 3 4/0 AWG 1/0 AWG
Laterals 3 - 2 AWG ‘4 AWG,
Taps 1 4 AWG 2 AWG
Taps 1 “4"AWG 4 AWG

For service conductors these sizes should be adec‘;uate:‘

Size -~ Type’  KW-Meteis
#6- Duplex © 115
#4 .  Duplex 275
¥4 Triplex 600

#2 Triplex 900,

2 Quadruplex 1,200
#1/0 Quadruplex 2,000
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Mechanical Design Coﬁsiderations.

All mechanical design should be in accordance with REA Bulettin 160-2,
"Distribution Line Deaign (Mechanical). " This REA Bulletin is based on
ANSI Bulletin C-2-1977 Electric Code of the U.S. A, However, certain changes
described below should be made in loadings. to conform with Indonesian weather

conditions,

t

All construction should be in accordance with REA Form 803, "Specif{cations
and Drawings for 14.4/24,.9 KV Line Construction,"

Both of the above published documents have been tried and tested, updated

from experience, and have been the basis of constructing hundreds of thousands
of kilometers of low investment, high reliability, economical electric lines.

Indonesian Conditions,

From available weather records of Indone sia a maximum design wind
velocity (actual) of 80 kilometers per hour (22,25 meters/second) appears to be
satisfactory. This is equivalent to approximately 50 miles per hour., Using
acceptable pressure-velocity formula, these wind pressures may be used for an
"Indonesian Loading Zone'" in the line design standards mentioned above,

Cylindrical surfaces:
P = 0,0025V2 = 0,00025(50)2 = 6,25 pounds/sq. ft.
Flat surfaces:
P = 0,0004V2 = 0, 004(50)2 = 10 pounds/sq. ft.
Design temperafures according to Indonesian conditions may be:

Maximum tensions in conductors - 60°F (15°C)
Minimal vertical clearances - 90°F (33°C)

With the modifications above and no ice loading, REA Bulletin 160-2, can be
used for mechanical line design in Indonesia. This can be obtained from:
Rural Electrification Administration, U,S. Department of Agriculture,
Washington 20250, D.C., U.S.A. ’



ANNEX' B
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ANNEX B. LABOR COSTS
1. General.

Labor rates in Indonesia for various work classifications
have no "going" price. 1In fact, depending upon source of infor-
mation, wages vary from '"nothing'" to ( ibelievable highs. Appar-
ently base wages for similar work vary between government enter-
prises and private concerns. It is reported that wage levels as
well as benefits depend largely upon whether the employer is
foreign or domestic and the type of financing of the project or
business ~- overseas or local.

There are very few formal labor laws and regulations in Indo-
nesia., Those which exist have not been codified, making exact con-
ditions and benefits difficult to assess and apply. Generally
"Labor Law" is considered to be a collection of written regulations
and unwritten customs and practices dealing with working for pay,
either in cash or kind. It has been said that Indonesian Labor
Law is most interested in these aspects of employment:

a. Making a work agreement.

b. Work obligations of employment.

c. Employers' obligations to employees both during and
after the period of their work.

d. Termination of employment.

e. Settlement of labor disputes.

There are several publications in English which have gathered
much of the pertinent information currently in use concerning labor.
The 1974 publication of the Padjadjaran University Law School,
Bandung, title "Labor Law'. part of a series titled "Survey of
Indonesian Economic Law'", has been freely used to ascertain labor
pPractices to estimate labor costs for this study.

Minimum or fixed wage rates are not proscribed by law, but
wage rates contained in collective labor agreements have in several
instances been extended to workers who are not part of the collective
agreements. Generally unions do not exist, except in foreign or
very large enterprises.

The above statements are recited for background only and
are not to be construed as criticisms or that changes are suggested.
However information gathered along with the above statements is
being used to estimated total wages and salaries for both construction
and operating personnel on the project.
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2. - Rate of Pay for Construction Employees.

In this rural electrification program, construction will
se accomplished on four different islands of Indonesia. In three
locations very little, if any, construction of this type has been
done. We therefore assume all skilled and semi-skilled personnel
for these locations will come from other areas. Compensation for
these workers must be adjusted accordingly. These base rates are
used in the table below, and include wages paid in cash, housing,
and ration allowance, but not "benefits' or expenses away from
place of employment.

Monthly Base Pay (Rupiah)

Classification Central Java Outer Islands
General Foreman 78,000 80,000
Foreman 68,000 70,000
Skilled Worker, lst Class 48,000 49,000
Skilled Worker, 2nd Class 38,000 39,000
Skilled Worker, Apprentice 31,000 30,000
Heavy Equipment Operator . 35,000 33,000
Truck Driver 34,000 32,000
Pick-up or Car Driver 31,000 29,000
Laborer 28,000 26,000

, Article 4 of Regulation No. 9-1964 of the Minister of Labor
defines wages as:

a. Wages paid in cash.

b. Cost of rations supplied free of charge.—

c. Cost of housing furnished free of charge.

d. Cost of medical treatment etc. provided free of charge :
e. Other allowances-viz. vacation, bonus, severance pay, etc.

These items have become standard compensation for workers
and may be paid in cash or kind (limited to housing, food, etc.).
Employers use various methods of application but most construction
firms prefer, when possible, to pay items a, b, and ¢ in cash. When
the job site is too far from villages, camps are established and
employees' monthly cash payments are reduced. The base rates in the
above table will, however, cover costs to the employer using either
method to compensate for rations and quarters.

Various regulations require payments for vacation, bonus;. etc.
based on length of service. For construction workers it is'believed

‘the following schedule of payment will satisfy requirements of
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items d and e. These payments are proscribed by Law 1/1951 and .
Law 12/1964. ‘

a. Paid holidays

b. Bonus (Lebaran)

‘c. Paid vacation

d. Social Security Fund
e. Termination pay

11 days/year

1 month's salary/year

L2 rork days/year

5% of monthly wage

1 mouth's salary/year of service

The above payments would be extra compensation for the
average employee. These added costs must be reduced to working
time rates for each employee. Labor regulations define a month .as
173 hours of work with a normal work week of no more than 40 hours
and no more than 7 hours each day (Law 1/1951). The law provides
exceptions, but since for most exceptions overtime rates aprly,
only the normal work week is considered here.

Reducing these allowances to hourly working time rates:

a. Paid holidays 11 X 7 = 77 hours
b. Bonus , 173 hours
c. Vacation 12 X 7 = 84 hours
d. Terminal pay 173 hours

Total Hours Pay not worked 507 hours/year
Total work hours in a year 12X173 = 2,076 hours. ,
Total productive hours in a year 2,076-77-84 = 1,915 hrs.

The percent of non-productive hours to productive hours,
using _507 X 100 works out at 26.48%.
1915

Adding the Social Security Fund contribution of 5% to the
above ratio gives a 31.48% additional cost which must be added to
the hourly rates, calculated using monthly rates in the table to
arrive at true hourly labor costs.

When employees are required to work away from their home
area, a per diem allowance is paid in cash or kind to each employee.
On large-scale operations camps are usually established, with the
employer providing at no cost to the employee satisfactory camp
type lodgings and prepared food. Under camp conditions no per diem
is paid in cash. It is to be uncerstood that base rates of pay in-
cluding housing and ration allowance continue at the same level
when the employee is working away rfrom his home area. Customs and
practices for cash payment of per diem allow Rp 1,800 to Rp 2,500
per employee depending upon his work classification. These amounts
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are to be used in this study for those employeqs who will be
working away from their home areas.

3. Rate of Pay for Operating Personnel.

In calculating pay for operating personnel the above rates
are used for the entire study, over the 15 year period. Office
workers and clerical help are not shown in the above schedules,
but they for the most part will be local people and wage rates
will be paid accordingly. Since administrative and general ex-
penses are calculated in this study on a fixed percentage of in-
vestment, small variations in office salaries will not appreciably

affect this study.
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TABLE 12, MANPOWER NEEDS FOR SYSTEM OPERATION

Construction Period:

At least one year before energization:

Title Number
General manager 1
Départment heads:
Office services 1
Consumer services 1
Engineering 1
Line department 1l
Sub-department heads:
Office services 5
Consumer services 3
Engineering 3
Line department 2
Total 18
During the year prior to energlzation:
Office services . 20
Consumer services 3
Engineering 9
Line department 36
Total 68
Add in following years, as needed:
_ Department
Office Consumer
Year Services Services Engineering Line
1 (after energlzation) b 1 2 10
2 (after energlzation) 2 1 2 L
3 (after energization) 2 1 2 b

Total personnel at end of third full operating year - 121.
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ANNEX B, LABOR _COSTS
TABLE 13.

COMPOSITE MANHOUR RATES-CONSTRUCTION
TYPE OF CRE W: RIGHT-OF-WAY CLEARING

LOCATION: CENTRAL JAVA

. w
z 5 g n:o\o Z x ¥ é,-' El
w 2) > . | S= | Y g2 e &
@ ™ o > g 2 E; -~ =
ot g = Tl wy (3 v -2
CLASSIFICATION z E Tl o0 lez |38 Ex 182
« ~ (x| wg | | 85 |03
d g gc'r £ | 53 (23 | 90 |25
=z W zZ 25 (e a8 [ <xd
2| % 25 | 88 | 33 [5f | BB [=88
UNLI T EACH Rp Eg- Rp Rp Rp Rp Rp
(1) (2) (3) (&) (5) (6) (7) (8) (9)
General Foreman 1/5| 78,000 | 451 | 142 | - - 693 139
Foreman |1 _| 68,000 | 393 124 | - | - | 517 517
Lineman, 2nd Class 1 | _ 38,000 220 (| 69 | - | - 289 289
Truck Driver |1 | 34,000 | 196 | 62 | - - 258 | 258
| Pickup Driver _ | 1/5| 31,000 | 179 | 56 | - | - 235 47

o | 28,000 | 162 51| - - 213 | 8520

— —— e o feome e ode —

Laborers

e v e o e o e — p e
- - - e — - P B PP @t - [ G

o I s @ wem o smed wee -——— - -

e s

o w 00 BH 1 a4 ey
2 /t",“//, A~ //'/
Trocks |1 | 223,000 11301 V27077 77777 1301 | Bl
| Pickup Truck _ | 1/5]135,000_| 780 P /7 i/ j:(f’/,,/, 780 | 156
e ] % “ ./'47’/,/1,//{//
S R P 7S wawms o7/
— AU W RN A  SPOAN DU B0
preeee e e e s —e - e o - ———d e e oo - o o :...4 /’;}A— ’ ,'4: //
v . //; Zo L A, I//,//
T 0 i
l/, 7 o A LA , 1-4/, 4 7 y o d ’ /
GRAND TOTA L f/(/A/,//}’////,L A A /,/%//4/;’9 [ ///',/9/}/4//}12;;
L /4
| EXPENSE ALLOWANCE /WORK HOUR = COLUMN (6)X 7 -40 . 07
_— —— / A ) — . //74//1,’1//2
(10) | MANHOUR COST/WORK HOUR = GRAND TOTAL cCOL (9) + LABOR TOTAL COL.(2) |Rp, 259
s @4 wn r—‘ —— - . - - - o= o— arew -
(11) | AVERAGE NON-PRODUCTIVE TIME (TRAVEL TIME- WEATHER-ETC.) 23 b
(12)| PRODUCTIVITY FACTOR | ) 1.40

13" | MANHOUR RATE/PRODUCTIVE HOUR = LINE (lO)XLlNE(IZ)X[L—l-%Lu+l] Rp 446
P . ' ) . §




ANNEX B. LABOR COSTS 10
COMPOSITE MANHOUR RATES-C(NSTRUCT ION
TYPE OF. CREW: POLE SETTING
LOCATION: CENTRAL JAVA
: l*.‘ ¢ 3] 3
z g - e | :z: @ ¥ g" ‘z’
w ps | > . oD 2 =
5 24 |33 |2, |82 |82 2.8
: o | Es |8y |22 B o=l
CLASSIFICATION | Z g é.; ol ez |TE | BX |43x
po ~ | EX | Wg |Wo 83 | 08%
w ™ o z (V3 o~ A
3 W iz | 23 | 32 |26 | 83 |5¢83
z Z 2O O | o< |Wa °eg |2=30
_uwir Jeack] e TR [ Re [ R [ R | R | R
(1) (2) (3) (4) (5) (6) (7) (8) (9)
General Foreman | 1/5 78,000 | 451 | 142 - - | 693 | 139
| Foreman 2 | 68,000 | 393 124 | -_ | _- | 517 [1034
Lineman, 2nd Class| 1 38,000 | 220 69 - - 2891289
Lineman,Apprentice 2 | 31,000 179 §_§ - - ].235 | 470
| Truck Driver 2 34,000 | 196 | 62 | - | - 258 | 516
Pickup Driver 2¥% 31,000| 179 56 | -i | - | 235 | 517
Laborer 20 . 28,000 |, 162 51 - _= .1 .213 4260
I (A /’,’/; /x,,',": AT T,
T L:(Bo:i:rfohrA L 296 id ,/ ////411’/' ///////1 ///1 ;:/zl' i ,;‘ 14 1// //,’ ’,/;é 7225
Tucks BS1%y | 1 | 325,000 | 1879 /// % ?;4/ 1879|1819
Trucks with Winch | 1 | 295,000 1705 V2 A /// 4 1705 _|1705
[Pickup Trucks 215| 135,000 | 780 | ",’ 2z % % //A 780 [1716
: LA AN Y4 -
I _ ;,',__,,r . 4 4,/',"/'//
L - : LN R Yy .
YT, ////' 7 //’/};/"é 777,
:' :,'1' v?, o/ /,r"l ,r’ Vo /f// ,"'/’ /{/4. 7, ,//
GRAND TOTA L '/A,“ alles . ,'//,1/// /////é // / /f ‘e "' ','/ Lol /// }/3/52/5_
¥| EXPENSE ALLOWANCE / WORK HOUR = COLUMN (6)X 7 -40 A
- . ) : . PSR A ////‘é....‘.‘._.
10) | MANHOUR COST/WORK HOUR = GRAND TOTAL COL (9)+ LABOR TOTAL COL (2), [RP. 429
(11) | AVERAGE NON-PRODUCTIVE TIME (TRAVEL TIME-WEATHER-ETC.) ~ 23 o
(12) | PRODUCTIVITY FACTOR 1.40
13 | MANHOUR RATE/PRODUCTIVE HOUR = LINE (w)xunedz)x["%—h l] Rp 739. .

-1 N
R

peer-auh ey

143
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- COMPOSITE MANHOUR RATES-CONSTRUCTION
"TYPE OF CREW:. GUY & FRAMING
LOCATION. CENTRAL JAVA
g e s ] e é =
El o ] ,'E . g:o % 5 g* EE t&‘
q. @x ‘geo | '@V 4 g o T |2 =
: o 2 T | W (3T $h [Tel=
. CLASSIFICATION z , e " &z |IX =¥ |vwox
=1 +lex |22 (2% | 85 |B85
u , g gg T L= |22 o= | 28
g ey ..3 ‘2‘."' J = 3 o < n < E_
@ =
2 X 5 | B8 | &3 |s% | 88 |e%S
_,___ _l.J”N ) EACH ._Rp ) Rp Rp Rp Rp Rp Rp
(1 (2) (3) (&) (5) (6) (7) (8) (9)
|General Foreman | 1/5| 78,000 | 451 | 142 | - - 693 139
| Foreman |1 | 68,000 | 393 | 124 | - - 517 517
Lineman, lst_Clasg 2 | 48,000 | 277 | 87 | - _ | - 364 728
| Lineman, 2nd Clasg 1 | 38,000 | 220 | 69 | - - 289 | 289
Lineman,Apprentice | 3 31,000 | 179 56 - - 235 705
| Truck Driver |1 34,0001 196 | 62| - - 258 | 258
| Pickup Driver 1/5| 31,000 | 179 | 56 i s 235 47
0 0 7T
LABOR TOTAL 815 V7 0 ok 4 7 A
/5 ,I‘/';////Aj///’//'/{/é/é{///é,/////j////f“ /,}‘;/:,//;;.// /1/‘4/;/////5 2683
| Trucks |1 | 225,000 | 1301 /Z//// 5 Z%;/// 1301 [ 1301
“Piclup Trucks | 1/5| 135,000 [ 78017 2 L7777 1 780] 15
" - — —— :;r/.--_«-—-:.n———,u&l_.;“ Y:/,/{
P - - - - ae e . /7 s e _-_-‘:_—,‘4....'—..._._4.’»74_».—
P I o T
GRAND TOT WP o i s, W /2 il el e
TO A L Z///lll‘lll‘ 11////2’4:, el ;/7 Y %//’z/:' ’/’:’/4/ s ;f':/‘ /‘I/, /';//C/ f/lfo
_ ¥| EXPENSE ALLOWANCE / WORK HOUR = COLUMN (6)X 7 -40 ",'/Z//Z,/;'/—/:f,’/‘f/’
R I .. . e e e I AAY/77 /7]
10) | MANHOUR COST/ WORK HOUR = GRAND TOTAL COL (9) - LABOR TOTAL COL (2), |Rp 493
1) | AVERAGE NON-PRODUCTIVE TIME (TRAVEL TIME- WEATHER-ETC ) 23 %/
(12)| PRODUCTIVITY FACTOR - 1.40
i3, | MANHOUR RATE/PRODUCTIVE HOUR = LINE (10) X LINE (12) X [HN—‘%-:,—QU 1] Rp, 849




ANNEX B. LABOR COSTS 104 |
COMPOSITE MANHOUR RATES-CONSTRUCTION "
TYPE OF CREW:. CONDUCTOR STRINGING, SAGGING & CLIPPING
LOCATION. CENTRAL JAVA
. W
3 3 g e 2 o¥ §,< &
w 2 S S 3-‘, g5 = S !
x @ 0 oV ‘ g e X - g
o g 25 T - EJ 3 = T g n -al
CLASSIFICATION z 2T | @ Lz |TEX | F% |[82x
@ ~ | X |wg (Yo | 83 |08%
| ¥ |42 |5 |58 (2% |30 |2:S
3| & |83 |25 |32 |5 |55 |58z
2 Z 29 | 88 | a< |Ha eg |2=0
- _U_fi 1 T EAC_HM- ) Rp F!_p ”F_ip L Bp Rp Rp Rp
(1) (2) (3) (4) (5) (6) .| (7) | (8) (9)
|General Foreman 1/5 | 78,000 451 | 142 - - 693 139
Foreman ‘ 2 | 68,000 | 393 | 124 | - | - | 517 | 1034
Lineman, lst Class|5 48,000 | 277 | 87 | - | - | 364 | 1820
Lineman, 2nd Class| 6 | 38,000 | 220 | 69 | - = l.289 | 1734
Lineman,Apprenticelll 31,000 179 | 56_)|_~- _ | = 235 | 2585
Truck Driver 4 34,0000 | 196 62 - - 1 258 | 103
Pickup Driver 3Ys5 31,000 | 179 | 56 | - - | 235 | 752
 Laborer 10 28,000 162 . 51 | - -__1.213 | 2130
2 7 Y, AT 7] 7, |
e o B I s
Trucks with Winch |1 | 295,000 |1705 /77”1 . _‘,"g/ 7741705 | 1705
|Trucks |3, {225,000 |1301 . /:4.;,543;;:/, 1301 | 3903
| Pickup Trucks 3°/5/ 135,000 | 780 f - ‘. rh 27] 780 | 2496
e - - :{at.a _:: ' /I "’/’://,?/ ,
I J . | /4
/7 7 T a 7'/?'} ,",' “/,/ ,,‘ ’,// s 7’)& T
3071 S A i W 7y v i e i/
GRAND TOTAL e ,,,,4,'//, ;A ,;if;"«-/'f' /é/f/,,/ﬁr' v //,2 ,19330
‘v ,',////;7;:
#¥| EXPENSE ALLOWANCE / WORK HOUR = COLUMN (6)X 7 -40 -
—— e . .- s . - . Y /og o e cared
10) | MANHOUR COST/ WORK HOUR = GRAND TOTAL COL.(9)~ LABOR TOTAL COL (2), [Rp 467
] ' T e
(11) | AVERAGE NON-PRODUCTIVE TIME (TRAVEL TIME- WEATHER-ETC ) 23°%
) ' - —— - .._1
(12)| PRODUCTIVITY FACTOR 1.40
.l ' ' L ' : i'l ‘ t
13 | MANHOUR RATE /PRODUCTIVE HOUR = LINE (10) XLINE (12) X [ﬁ%m+ l] Rp . 804‘
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COMPOSITE MANHOUR RATES-CONSTRUCTION

TYPE OF CRE W: TRANSFORMER, REGULATORS, & SECTIONAL-
IZING INSTALLATIONS ‘
LOCATION - CENTRAL JAVA

g K o o) é z
. s Z X ~ | W
2 | 2 E | S | ¥ £2 S | &

x F oV . go * L

B B | BRI 22 g4 (3% |85 |FeE

CLASSIFICATION z b3 25 | 5 ez |<¥ =% |83

@ — - = wg |Wwe oN OXS

nI) : l:'{J.i "3 ‘a_"c: '&’3 Sé..:

u w < w = o0

2 Z z8 | 89 | 8= |[&a |28 |R30

UNI T EACH Bp i Rp Rp_ Rp Rp Rp Rp
(1) (2) (3) (&) (5) (6) (7) (8) (9)

General Foreman | 1/5] 78,000 | 451 | 142 - 693 | 139

| Foreman [ 1 | 68,000 | 393 | 124 | - - 517 | 517
_Lineman, 1st Clasg 4 | 48,000 | 277 | 87 | - | -__ | 364 | 1436
Lineman,Apprentice| 6 | 31,000 | 179 | 56 | - | - | 235 |1410
Truck Driver | 2 | 34,000 | 196 | 62 | - | - | 258 | 516
Pickup Driver _ | 1/5| 31,000 [ 179 | 56 | - | - 1235 | 47
[Trucks 1 225,000 [1301 p77RNT 77077771301 | 1301
| Truck with Winchs| 1 |295,000 '[1705 - 27} ,/;//f//l:/f% 1705 | 1705
| Pickup Trucks_ | 1/5[135,000 | 780 b~ 74 . ’% 780 | 156
I R I A A AN

e - A I DTN ///,4

/111 //’lfé_/ix /‘ i /; /7

A% T A
0 7

GRAND TOTA L ’//l{/I(/J/zII/////'/ Zjé/l/zf;/"K&//,Q/{/A’;///' ,’4’//‘/4 [ll/ ,,{/‘/’/72/ftZ/
]| EXPENSE ALLOWANCE / WORK HOUR = COLUMN (6)X 7 -40 /%‘i A

7

— e Bee - e - -——— o — e - —

[ 10) | MANHOUR COST/WORK HOUR = GRAND TOTAL COL (9)~ LABOR TOTAL COL (2), [Rp 541

=y . ———— - —————— -

AVERAGE NON-PRODUCTIVE TIME (TRAVEL TIME- WEATHER-ETC.) 23

t e o . —

(12)| PRODUCTIVITY FACTOR 1.40

113 | MANHOUR RATE /PRODUCTIVE HOUR = LINE (10)xum-:uz)x[“N‘Eoo” +t] “|Re 932
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COMPQSITE MANHOUR RATES-CONSTRUCTION
T YPE ‘OF CRE W: METER & : SERVICE INSTALLATION
LOCATION: CENTRAL JAVA
. B o o] g
z E b s 2 x ¥ ~ EJ
w ] > =) g 4> s x
@ g o~ | 2. g o E;&\ g —~
b ~ I = w W = x wn -l
CLASSIFICATION . | 2 §',; SO0l ez |TE | EX [832x
x ~ | EX | wg jug 83 |08x
5| 4 |gs |ES|BE |89 |8 |i%s
| & |93 |z3 |32 (%5 |55 |8s8
2 - 0 ® O o< |Wia °g |e=0
UNI T _EACH Rp L Rp_ Rp Rp Rp Rp Rp
(1 (2) (3) (4) (5) (6) (7) (8) {9)
| Lineman, 1lst Class 2 | 48,000 277 | 871 - - 364 | 728
 Lineman,Apprentice 2 | 31,000 | 179 | 56 | - | - 235 | 470
Pickup Driver 1 31,000 | 179 | 56 | - - 235 | 235
- - - e - — S, [ S - -
’///// //////,’///// T, /‘7/// LA
LABOR TOTAL 5 / A’[/////l /1{1;///}1‘ ;;//’///;/AV/I /2# ,:, JJ/I// /5:% 1433
Pickup Trucks 1 (135,000 | 780 7, 4. | 707774 180 | 180
RZEA VN4 77%7
o 1 R S {7’,’/ ) /;ﬁ 'l"'/,ff/,: ,//
_ | L SNy
- — -c_-..‘“a.,-.-_.-. 4..,...4.‘-4// "¢’ pe —m —
- = e b
- A R 7 v/
. /)/5 7o ( Y, ,//
A 65 i e R BT
GRAND TOTAL "'/flll//’/ 11//// S~ /,1/1;’/;/,'1//%,//3/ /’/ // “A4 // //A/ /
e ,’/
3 EXPENSE ALLOWANCE/WORK HOUR = COLUMN (6)X 7 -40 J////i Y
.- -  ——— o I - F - - ._..__..___.Z,// / A
(10) MANHOUR cosr/wom( HOUR = GRAND TOTAL COL (9)~ LABOR TOTAL COL.(2), |Rp 443
(11) | AVERAGE NON-PRODUCTIVE TIME (TRAVEL TIME-WEATHER-ETC.) 35 %
(12)| PRODUCTIVITY FACTOR 1.40
13 | MANHOUR RATE/PRODUCTIVE HOUR = LINE (IO)XLINE(!Z)X i’ﬁﬁ,——l R 837
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TABLE 1&.
UNIT COSTS' MID 1977 SHEET_L_OF _6__
LOCATION - CENTRAL JAVA
] MATERIAL - INDONE SIAN WHSE LABOR j08 TOTAL INSTALLED COST
unir g DESCRIPTION EQIALENT] MAN | RATE  JEXTENSION |EXPE NSE EOUVALENT
RUPIAM | US & USY [HOURSIRUPIAH | RUPIAH | RUPIAH TRuPIAH | US § usi
(1) (2) (3) (&) (S) {6) | (7) (3) (S) (10) (i) (12)
val Pris Supt, 19-0° -5°Ang 249 16.60 | 15 20{1.5 | 849 1274 758 | 2281 14.60 | 20.10
| VAIA |Prim Supt, 18-0ffset Heu O -9 Ang 333 T 2005+ 1 21.35[1.5 | sas 1275 | 1014 | 2626 | 20.56] 26.87
‘Ai-1 lprin Dble Supt, 19-C° -2 Arg | 541 31.67 4 32.9712.0 ' &9 1698 | 1535 | 3777 31.67 | %0.27
V\Al-1AlPrin Oble Supt, 18-0ffset Meu. 0-SAng 630 | 37.61 | 3,.13[2.0 | 649 1696 | 179% | 4122 37.61] 47.58
VA1-2 {Prin & Meu Dble Supt, 18-0-5° Ang 648 37.11 1 35.67'2 1 | 889 1783 1763 ] 4214 37.11] 47.26
| vA2__ IPrim Ohle Supt, 16-5-30 Ang 584 33.%6 | 36.9712.0 | €49 | 1698 i1e21_| 3903 33.56] 42.96
A2-3 P-iriley Dble Suot 19-$-3° | ss0 3321 . 39 55112.1 849 | 1783 1 1832 | 4295 ,_38.211 18.56
VA3 1Prla Supt,lg-30% 50° Ang 454 27.79 ! 28.56 1.5 849, 1274 | 1329 | 3087 272.791 35.23
| Vae  ‘Prim Supt,12-66% 95" Ang 1025 6162 64.0913.0 | 849~ "T25k7 | 2914 | 6488 61.627 77.25
VAS  Pri- Dead ind, 19 T TsIe T de ek 31.07 1.5 | Be9 ! 1274 | 1417 | 3201 | 29.54] 37.5%
VAS-1 Prim lap, 10 17516 | 32.38 | 33.63 2.0 | 649 | 1696 | 1585 | 3781 | 32.36] 41.49
VvAS-2 |Prim Tap, 19 T 1557 [3s.79 7 37.1372.0 | 69 <1698, 1711 | 3956 | 35.79] 85.35
| VAS-2A[Prim Tap, 10 _ . _ __ _ | s26 | 34.18] 33.45 2.0 | 849 | 193 , 1661 7 3865 | 36.18! 43.49
vas-3 lerim 1ap, 10 _boass 31.55 ! 32, 131520 849 | 1698 ; 1528 | 3712 71 31.55] %0.50
\as-4 lpram Tap, 1@ 705 4 46.88 | 46,382, 849 | 1668 ] 2120 | %694 | 44.88) 56.19
[ VA6 [Prim Dble Dead Cnd, 19 — _ [ 1co0 "["eoi2s ] e2. 7013'6'__“9 1 2567 1'255—3__'9730- §0.29| 75.78
l
VBl IPrim Supt, "\"3-0-5° Ang %325 T 33,42 ,":ISTE-; 0 | 8%9 [ 25877 2074 7 B94S [ TIIIRZ| 54.9W
[ \BIA__[Prin Supt, "V"8-0ffset New O-5"Ang | 4818 | 39.43 1 50.02:3.0 | 669 | 2567 | 2333 | 9298 | T39743] 1.8
NN Prxm ‘ob’xzi[p_T_."\ 0-d-5"Ang 1 sns 6514 89,16 4.1 649 | 345: | 4048 | 16245 68.141207.28
\RI-1A|Prim Dble SUAT, "3°8 Grfset New GLSS + 8506 _ 7.._07_‘_95.29_45._1_ 8491 3461 | 8303 1 116590 74.07,114.05
VB2  Prim Odle Supt, "\"Q S-30° 5776 1 69.90 1 g1.0414.1 649 3651 T 8126877 16361 6€9.90| 109.37 |
V83 IPram Supt, “V" § 30%6CF Ang | 859 | 31.047| s3.is3.2 | 8897|2717 72479 7 T6bs$s | T S1I0%] €570
| VBu-1 [Prim Supt, "\" @ 60-90° Ang 1906 {12151 | 126. 19:7 0 | a4 5943 | 5§31 | 13718 | 121.51]154.57
vi3-1 {Prin Dea¢ End "v* § B T 970 ] s7.s9] 1 s, 93J3 s | 849 | 3226 | 2510 | 7006 | 57.59] 74.47
e -'Prlm-—S.u:t_TO 05 Ang T 4099 | «§.53] ss. nla 0] 849 73396 7 2052 '_iox_z;l:_u's.e; 73.28
YOl Beim Supt, 32 0ffset tew 0-5° Ang 4159 $1.76  €! §5°¢.0 | B49 3396 | 2907 [10492 S1.76| 77.06
vCL- Ql'rlm Dble Supt, 3@ 6%5%Ang 5320 . 97.55 ' 117.¢5 5.1 se9 | 433077 53te 117985 T 97.35]140.97 ]
[va- _l_k4¢rim Dble Supt,3d Offset Meuw 0-5° | 8430 [103.51] 123.52'5.1 ';‘ su9 | n:o_'—_s_sfz‘_1_9'3_3{1*__1_63’;51‘?7758—
_!Sl lPr!m Supt, 30 Larqe Cond O 2° Ang _,“70, 57.15_”_ sa.ae;a.a 849 3651 3268 }15_51 1 52,_:5 85.01
VCi-3 ‘Prim Dols Supl 39 Lazge Conz_f_ﬂ:i\_nq 9512 118.25 | 1+1.17;5 & | 69 4585 | 6317 | 20614 | 116,25 167.68
VCl-y iPrim_ Supt, 33 Large Cond 0-5° Angle _1_5_072_.__‘”75.8.6 §5.C6 4.3 849 3651 , 4020 {12743 , 75.8% 106.55
¥C2  [Pri= Dble Supt 1308 5%30° Ang | 6419} 100.87 121,161 5.1 869 | %330 , 568l 15210 ! 100.57,185.75 |
¥C2-1 tPrim Dhlc Supt, 38 32,0 Ang 79352 | 99.47] 121.9675.3 | 849 | 4500 I 53821719594 1 99.67 _186.58
VC2-2 iPrim Dble Supt, 36 $%30° Ang 9489 |122.54 ] 145.7115.3 | 849 t 4500 | €497 | 20888 ' 122.84]172.20
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ANMNEX C.

TNIT COST ASSEMOLIES - 208
%
UNIT COSTS-MID 1977 SHEET_2.0F & __
LOCATION - CENTRAL JAVA
unty DESCRIPTION M“Enm-lmwgn:ser MAN L: sTOR‘ T 1! I e
CESIGRATIN, RUP &4 UsS ¢ U3 Nl s RUAD‘E\H Eé{f?f\"‘i“ h:?pﬁftsﬁ QUPIAH | US ¢ :au.ga ™
(1) (2) (3) (&) {(5) (81 (7) (8) (9) (iC) {tn (12)
V€3 _ [Primary Support,3p 30-60° Angle 1301 | 76.89 | 80.02 |&.2 | 849 3566 | 3678 | 8545 | 76.89 | 97.48
VC3-L iPris Supt,3@ 30-60°Angle Large Cond| 1490 |109.12 1312.71 |4.8 | 869 4075 5065 {10650 [109.12 |134.78
VC3.1 [Prim Supt,3@ vVertical 10%-20° Ang 1665 1116.33 [.22.36 16,5 | 849 5435 5621 12720 !116.2> !143,98
YE4-l Prim Sup:.30 Vertlcal Const 60-98And 2562 |175.58 161.45 (6 G | 849 | 6792 8211 1178€5 1174.53 !217.63
VC4-sLiPsin Supt, 38 Vert Const 60%9CAngle 3015 1225.87 (233,14 [8.5 | 649 17217 110397 | 20623 |225.87 |275.57
VC5-) IPrim Supt,39 Vert Const D.E. 1384 | 52.74 | 65.81 |4.6 | 845 14075 | 3950 | 9439 | 62.7% [105.48
VC5-1LiPrim Supt, .38 Vert Cons: D.E 1563 {111.39 |115.01 | 5.0 | 849 5245 5199 | 10946 [111.35 [I37.77 .
ve? Prim Supc,3¢ Single D.E. X-Arm 8353 [ 98.15 lits.25 7. B59 5943 5502 | 19738 | §8.1% 1ias.83
VC7-) |Prim Supt,3d Single D.E.X-Arm 11702 | 98.151126.35 7.3 | 649 6198 5863 | 23763 | 96.15 |155.61
V€3 |Prin Supt,38 Double D.E.X-Arm 9775 |183.10 206.62 ;5'.7 | 845 (7132 | 9269 | 26196 [183.10 |266.27
VC8-2 [Prim Supt,30 Double D.C.X-Are 10819 1196.38 222.45 8.4l 849" {7152 9945 | 27696 1156.38 | 263 €0
VE1-1 |Down guy-thru Bolt Type = §% 17218 | 13.16) 13769 [3.1 | 849 [zs;z BJIJ 3231 | 13016 | 22.03
VEl-2 |Down guy- -thru Bolt Type - 3/8" 366 17. 72 18.60 3.6 849 2887 1061 4314 17.72 | 26.12
VEL-3 |Down guy-thru BClt Type :_71'16" T s 22,451 23,77 | 3.7 | 849 [ 31417113607 T usB7 122 %5 | 36.%7
€2-1 [Overhead Cuy - &~ 12 i17.00 | 17,00 jess | 8e 13136 [ 1106 | s106 { i77f0 | 29.30 |
gz-z Overtead_ Cuy - 348" e ) w561 z2.95] 24 ou_q‘_z..’ 849 3990 1397 5861 ,ﬁh-” 37.02
2.3 lovernead Guy - 7/16n 669 | 28.31129.92 '5.0 | 649 w245 | 1666 | 6579 | 26.31 | Wh.18
| £3-2 _1Down Cuy-nrapped Type-3/8" 399 | 19.29| 20.25 13.8 , 849 3226 1163 %788 | 19.29 | 30.83
| £3-3 | 0own Guy-urapped Type-7/16° "~ “ T 77570 | 23.62| 24.09 14,1 [ Bag T 3481 | 1385 | 5436 | 23.62 | 38.72
£3-10 {Guy Cuard 42 | .06 5.16 {0.s 849 425 257 728 5.06 €.80
E4-2 |Overhead CLy-Wrapped Type-3/8~ 470 | 23.07§ 2%.20 14,9 | 849 %160 1420 6050 | 23.07 | 37.65
E4-3 ! Overhead Cuy-¥rapped Type-7/16" 684 | 25.63 30.08 |S5.2 | 849 "ﬁ'us 165G 6789 | z8.43 | 44.79
VES-1 |D.E.Cuys X-Arm Const iv S41 | 647.80; 49.63 2.0 | 849 10188 | 3057 | 14116 | 47.80 | 81.81
VES-2 | D E Cuys X-Arm Const 3_/5:____" 13‘95_—’__51‘.95 €58.32 Yu. 0 | 849 | 11866 | 4025 ] 17305 | 64.56 |106.¢€
VE?-2L, D.E.Guys-Vert ronst 3/8" 1120 | s2.67] 55.37 §1.4 | 649 9679 | 3266 | 14065 | 52.67 | 86.56
| VE7-3L| D,E.Cuys-Vert Const 7/16" 1630 | 64.98| 63.91 )2.3 | 849 |104a3 h59—01 __'1-597“ 64.98 1103.47
Lﬁ:'x' Ancho--Expanding-£000 pound 2237 T.ss | 12.0218767) 7357 {255 799 3978 | 11.55 | 21.17 |
F1-2 | Anchar-Expancing-6000 pound 223 | 11058 12012 [u.0 T 239 21 s 3578 | 11.58 | 21.17
£1-3 |Anchor-Expandling-10000 pound 307 | 15 09 15.83 [4.2 | 739 3104 957 %368 | 15.09 | 25.62
Fl-5 | Ancho--Expanding-12000 pound 307 , 15.09 15.83 {&.2 | 739 310% 957 | 4368 | 15.09 | 25.62
F2-4_ | Anchor-Log Type- 16000 pound ] 657 ] 16,131 31.69 )0.0 | 739 | 7350 | 2054 | 15501 | 16.13 | 54.45
FS-1 | Anchcr-Rock Type 99 ©.32] 4.5618.0) 739 912 | 780 | 6791 %.32 | 20.68
f6-1 |Anchor-Swamp Type-6000 pound __ | 3312 26.14] 35.12 6.0 | 739 ‘as3s 11359 | 9605 | 26.18 | av.zs
F6-2 | Anchor-Swamp Type-8000 pound 4406 | 43.66| 56.05 | 6.5 [ 739 [aB0s | 2725 | 11935 | a3.88 | 72.22
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ANZEX C. URIT COST ASEEMBLIES

109

UNIT COSTS -MiD |977 SMEET_ X OF_ 6 _
LOCATION  rruvast pva
it MATERIAL ~ INOONE SIAN WHSE LABOR jo8 TOTAL INSTALLEC COST
DESCRIPTION CQUPZLENT] MAN | RATE  [EXTENSION JEXPE NSE EGrALEN
. RUPIAH | US % Ugi HOURS I RUIPIAH | RIEAS | RPAH IRUDIAH | US & LS
(1) {2) (3) {4) (5) 6){ (7) (8) (9) {{0) (1) {12)
VG6-105,] vCi06.0r VG 136 16 Transformer N
-10 | CSP Type 677 1 487.58] 498.85| 8.0 ] 932 7456 | 6836 | 18567 [487.58 | 532.32
-15 CSP Type 4804 505.59] 517.17] 9.0 | 932 8388 6630 19882 |505.59 | 533.50
-25 CSP Type 6622 60).41] 619.3s5]12.0 | 932 11135 8047 25853 [603.41 | 665.71
-37.5{ C5P Type 8703 802.22 828.1%1s.0 | 732 13950 {10¢¢&s 33351 [§02.22 | 882.58
=50 CS5P Type - 10481 538.85] 914.11120.0 932 18680 11540 41061 {888.85 | 987.79
¥G-312 | Three 19 Transformer Cluster Htg
-15 | €SP Type 22672 N1700.16{1754.68G; 30.n] 932 27960 [22&86 | 73318 [1700.16 1876.83
-25 CSP Type 28126 [1993.€212061.40 50.0{ 932 37280 26783 92169 ]1993.62] 2215.74
-37.5| C5P Type Ja3e9 RS90.05(2672.84 S0.0} 932 46600 |3ug7S 115634 {25%20.05 2868.7§
=59 CS? Type 39703 PB49.98'2945.61] ¢5 O 932 55920 138680 135303|28%9.54 3173.54
35 Secondiry Asseably,U-3 Anglec %1 2.46 | 2.5¢ 0.7 1 %9 S P YEE 0L | 2.ac | 5,39
36 Secondary D.C.Asseably 20 S.81 $.03 1.3 | 8% 1108 361 1555 5.81 9.56
37 Secondary Assemdly 3060 Angle 58 3.1% .20 | 0.7 | 849 594 19¢ 848 3.1% 5.18
J8 Meytral Assembly,d-3 Angle 40 2.23 2.33]0.7 849 594 156 790 2.23 A.13
J10 Secondary Assembly,Fixed,$5-60°Angle 67 3.22 3.36 10.7 | 843 594 200 816 3.22 5.30
1112 Secondary Asseably,Transy Bracket 21 1.76 1.81 0.1 849 85 55 150 1.76 2.22
SEPVICE 4S5SEMBLICS
K1¢C Hultiplex Cable-House End 33 2.96 3.04 | 1.0 837 837 210 1080 2.96 3.56
K10L Single Conductor-House End 28 &8.12 4.19 1 0.3 837 251 199 a78 4.12 5.27
K11C Hultinlex Cable-Pole End 82 6.81 7.01 11,2 | 837 1004 391 1477 6.81 | 10.37
hlg¢ HBultiplex Cable-Pole fFng 9% 6.81 7.06 1.2 | 837 1c04 392 1430 6.81 |10.40
K14L | Siv0le Cond-Pole £nd 57 5.60 5,78 ] 1.0 | 837 836 322 1215 5.60 8.53
K1s¢ Yultipley Catle_Pgle €ag 29 8,83 .50 10 3 837 281 212 892 8.83 5.62
LX16C | Heltiplex Cablz-Moyuse End-Congd Stem] 80 6.25 .46 1.2 | 837 1008 3s8 1452 6.25 .75
K17L Single Cond-House End Conduit Stem 38 5.82 5.91{ 0.5 837 Al9 287 748 5.82 7.61
YH2-11 | Crounéing Assembly-Crd Rod Type 21¢ 15.32 15.858 1 3 01 =9 2547 12 3675 {15.32 | 23.1e
VH2.124 Butt Wrapped Cround 133 12.71 | 13.33} 1.5 849 1274 €48 2075 |(12.71 | 17.71
H2-12A2 Butt Cround, Plate Type 131 11.82 12.18 ] 1.7 | 349 1853 648 2222 11.82 | 17.17
M2-13 | Crounding Ay Platform Type for ABS|24636 |23.52 | s2.83 | 10.0] 932 | 9320 |%372 | 38328 [23.52 [i15.88
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AXBEX C. URIT COST ASSEMBLIES

110
UNIT COSTS- MID 1977 SMEET & _oF_6
LOCATION CENTRAL JAVA
MATERIAL - INDONE S.AN WHSE LABCR 508 TOTAL INSTALLED COST
umit DESCRIPTION EONALENT} MAN | RATE  |EXTENSOn |ZXPE NSE COGLEN
RUPIAHL US § | USH MOURSIPUPIAH| RBIAN | mpwar IRUPIAH | us § Fae §
(1) (2) (3) (&) (3) 6) 1 (1) (8) (9) (10) G1) {12)
VH3I-4 Sectionalizing fuse Cut-cut-1¢ 505 61.86 | 63.03 7.0} 932 6524 3270 10299 61.86 |B6.88
¥H3-104 Sectlonalizing OCR-19 3114 851.68 |859.18112.0] 932 11184 | 11032 | 25330 [851.68 [912.72
VH3-16} Alr Break Switch -30 20011 | 13g4 1352 {60.0 932 55920 | 158513 | 94«t4 | 1304 1532
| VH3-20 | Secticnalizing OCR-3¢-Cross Arm Mtqg 2645S 2492 2556 e0 01 932 37230 32338 '96703 2492 2725
YH3-204 Ssctionalizing OCR-39-Cluster Mtg | 9679 2553 2616 13%.0} 932 32620 33552 175850 2593 2776
VM3-23| Sectionalizing OCR-12-%/By Pass 5w | 10519 95+ 1010 15.01 932 13950 12955 3779_!0 954 *| 1075
VM3-25: Sectionalizing OCR-30-w/By Pass Sws| 35801 | 2974 3060 i50.0 932 46600 | 39498 1121879 | 2974 3268
VHT VOLTACE RECULATOR-STEP TYPE 19
-1 1 X SO Amp 65412 | 6340 €495 | 100 | 932 93200 | 83691 | 242303 | €240 6924
-3 3 X 50 Arp 178522] 18976 | 196406 | 250 ) 932 233000 | 208597] 660119 | 18976 | 20567
-3 3 X 100 Amp 199526} 22903 123384 | 300 932 279600 | 2955:€| 778644 | 22903 | 24779
-3 3 X 200 Amp 247325) 30506 131102 3501 932 326200 | 397005 970529 | 30506 32845
" {Security or Street Light-175W Merc. 856 78.38 | 80,44 5.2 932 :Bbs 3g23 9525 78.38 101.33
= _| REVELUE HETERS -S0 HERTZ
- 18-2%-10 Amp-240 Volt-Bottom Conn 77 6.93 7.12 1.5} 837 1256 421 175% 6.93 11.16
= ] 16-2%-15 Amp-240 Volt- Socket Type | 10% 34.45 {34.70 | 1.5 837 1256 } 1566 | 2926 | 34.45 | a1.50
- 19-3w-3 - 8QV. - ket? 104 25.86 129.11 1.8 837 1507 1359 2970 28.86 36.02
- J@-4W-30 Amp-240/415Valt-SocketTyoe 251 132.26 p32.86 4.0} 837 3348 5845 9408 (132.26 |154.93
- | 3P-4v-2.5A=p-240/415V,w/3 CTS, 3207 |[218.58 P26.31 |22.0] 837 18418 [ 11233 | 32854 |[21B.58 |297.75
- 18-3W-2.5A=p-240/480V.¥/2 CTS. 2136 94.29 | 94.44 |20.0 837 18740 5801 28677 | 94,29 }153.75
| _- | ACS3 CONDUCTOR, 8ARE - XILOMETERS e
PERCULY! £ 5/0-6/1 Stranding 24389 1717.58 [752.25 150.0 | sG& &0200 33810.} 88199 |717.58_1910.59
PICEON 2 3/0-6/1 » 11411 |574.78 1602.28 |48.0 | 604 38592 28855 | 78857 |574.78 | 76+.80
QUAIL Tzlo-sll ® e em . ee—e ... l9903__lud6.4% [90.30 |as.0| 808 36180 | 23966 | 70049 466.04 |635.23
baven | 01/ .enn» 7215 1369.96 G87,J5 50.0 haof‘ 32160 | 19291 | S8666 {369.96 |511.32
SPARROW] 1 2-6/1 » 6834 _ 1235.72 Ps2.19 13s.0| 80% 28140 | 12380 | 48257 |235.72 |352.00
SWAM 4 4-6/1 " 3002 157.14 4164.37 {30.0| 50% 24120 2224 36356 {157.14 |245.75
TURKEY | # 6-6/1 - 1956 107.59 1112.30 {25.0} sou 22512 | 6912 | 31380 {107.59 183,20
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ANNEX C, ONIT COST ASSEMBLIES
UNIT COSTS-MID 1977 SHEET_S_OF_6
LOCATION  CENTRAL JAVA
T MATERIAL ~INDONE SIAN WNHSE LABOR jo8 TOTAL INSTALLED COSY
. DESCRIPTION EQUVALENT| MAN | RATE [EXTENSION |EXPENSE OUNA LENT]
OESGNATON RUPIAH | US § [0S E. MouRs RUPIAH | RUPAH | rusta [Ruptan | us ¢ Fhed
(1) (2) (3) {4) {5) (6) i (7) {8) (9) (10) (1) {12)
ALL ALUMINUI COND BARE - KILOMETERS i
COSIQS j422 HCM-Strang =1 22098 11289 1351 70,0} 804 56280 161280 [139656 | 1288 [1624.52
XL Ip £4/0 - 19 Strand A0228 1 S71.20 s9s5.84l85.0 804 36180 }283%&5 74751 1571.20} 751.32
__ 16201 ALUM AL1OY COND_BARE-KILOMEIE .
ZUZA_ 121/0 Fouly - 7 Strand 5348 ) 366 94 382.26133.0! EO04 30552 118519 | 55819 1366.95| S01.8¢
AHE S #2 Equiv - 7 Strand _ 3960 | 230.99 240.4 [33.0] 80% 26532 112634 | 43126 1230.95| 334,87
ALTON {93 Equiv - 7 Strand 2521 | 151.64 157.73128.0| 804 22512 | 8797 | 33830 {151.66: 233.18
- LI1IPLEX SFRVICE CABLE -KILOMETERS
PHEPHERQ 8 6 Duplex - XLP Insulated 15091 | 343,22 353.08195.0] 837 J9515_3 22604 1106210 }343.22 | 599.15
RRIERY £ & Dupley " £104 | 455 0¥ 450 741105.Q 837 87345 123653 1117832 J466.03] 749.08
PERIWINGLE 4 o Teiplex " 8952 | 636 26 €57.83]325,q 837 | 96255 |36226 1142133 | 636.26} 978.75
CONCH | 2 2 T-iplex - 13941] 884.76 918.35 125.0 837 |104625 |4857t 1167140 | 684.76 |1287.50
IERITINA £ 1/0 Tciplex - 22094] 1327 | 1379 150 q 837 1125550 [69340 {21784 ¢ 1327 | 1651
PALOMING £ 2 Quadeuplex % . | | 18626; 1247 |1292 |130.q 837 _ 108810 |esu9s ;191930 12647 | 1709
FOSTINA| #1/0 Quadruplex « -4-30089) 1985 |2057 |1s0.d 837 |133920 {98778 1262787 | 1985 | 2618
LRULLO | #2/0 Quadruplex = 377501 2274 | p3gs _j175.d 837 |1ueu7s [112793]297018 | 2274 | 2990
SINGLE CONDUCTOR SERVICE CABLE-kWS |~ T~ "~ -
DLIVE |#4/0 Alum Stranded-XLP Insulated 12313] 904 938 80.0 €37 65960 [45443 1325716 ! 904 1205
HOLLES 1397.5 MCM Alum Stranded - ) 24592) 1460 11519 1150.d p37  |125550 | 75605 1225787 {1460 2004
10-5 1POLES FOREICN SUPPLY { U.S.A. ) | 1050 | 114.00} 116.52110.0] 739 | 7390 5575 | 18015 | 11800 113737
1 101-5_ irreated SYP . 950 | 101.00; 103.28) 9.5| 739 7021 | 4989 12960 |101.00 J132.23
| YQu-7 o " 900 60 00; R2,17: 9.01 739 6651 5075 11626 80.00108.02
| 11M-5 " - 3750 | 123.00' 132 oul)3.0i 739 9607 {6450 19797 {123.00 {170.70
114-6 | = n i 3500 | 107.00| 115.43[12.0] 739 8868 | 5672 18040 | 107.00 |150.47
11H-7 " - 3000 87.00] 9u.23]11.5] 739 8599 | 4760 16259 | 87.00 [126.18
. . H
— - - - e R I
. - - _
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ANNEX C. ONIT COST ASSENBLIES
. UNIT COSTS'MID 1977 SHEEL S_OF &
: . LOCATION CENTRAL JAVA
T umT ‘ DESCRIPTIO . MATERIAL - INDONE SIAN wnss' LABOR JoB TOTAL INSTALLED COST
OESINATON| CRi N AUPIAH | US & LU T jacuss| RpaH | RO e ausian | us & FOUgEN
(1) (2) (3) {&) (S) (6) | (7) (8) (9) {10) an (12)
I -DONEST UPPLY
8i1-A |Treated Indoneslan Woods 12710 } 8.59 39.2247.2 739 5321 | 2160 | 20191 | B8.59 57.2%
9.50-A " " - 16400 {11.08 $0.6017.%5 | 739 S5&3 | 2654 | 26537 11T.04d 703
9.5H-8 " - - 18256 [12.36 S¢.4218 0 | 729 5912 1 2933 y 27131 113,36 77.74
9.5n-C . » - REITRIINS 71.35(s5.5 739 €282 | 3589 | 32995 [15.6) 95.14
T118-A - . " 19926 [13.47 61.48:10.5] 739 7760 | 3327 | 31013 [13.87 58,20
114-8 - » » 23944 {16 18 '] 73.88!11.0] 739 8129 | 3879 | 35952 [16.18 | 102.01
1IH-C - » » 25502 '17.24 78.6911.5] 739 8899 | 4116 | 38117 |17.25% | 109.09
1 2.51-A . " - 25108 116,29 16,38112.01 739 B8s¢8_| 3974 | 36950 116.2% | 105.33
}2.5M.8 » - » 7224 '12 40 B4 _00'12.5' 733 9238 | &%10 | 62572 }13.80 | 11¢.89
R_.Si:_tl o e - j _ J)G.ZO. ;22.130_}0}.73,13 0y 739 9657 $2£5 | 48492 |22.7:2 139,57}
1en-g o= " . 289%46 19.56 §9.31114.5( 739 167i6 | 4778 | 44440 119.56¢ | 126.64%
[ 1611-C - . . 35834 ,24.22 |110.57{15.0 739 11085 | 5697 | 52616 {28.22 | 151.00
5.50-8 - . o 39688 {26.82 1122.45]16.0! 739 11824 | 6264 | 57776 | 26.82 | 166.04
p5.54-C| 7 » » 41820 .28.27 |129.04l16.5, 739 12194 | 6575 | 60589 [28.27 | 174.27
R1-20 | R/¥ CLEARING-KILOHETERS - - - 80 346 35680 | 3568 | 39248 - 94.59
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TARLE. 15. ;
DISTRIBUTION SYSTEM COST -
-11.55/20KV (HOHINAL) PRIMARY OVERHLAD
WoO0D POLE LINE
THREE-PHASE COHSTRUCTION 477 KCHIL ALL=ALUNINUII-CONDUCTOR
STAHDARD KILOHLCTER )
| LOCATION: CENTRAL JAVA
: j l UNIT_COST - INSTALLED .4l0' - EXTENSION -
nesugmnon DESCRIPTION UNT | mupiAH L 4 isgu;:ienr UANTI RUPIAH | US § [E2 TALENT
1 BH-A 1 Poles o, ea 20191 8.59 , 57.24| 0.5 | 10096 | _ . 4.30 28.62
J2p.sn-¢ . ' ea 32995 | 15.63 : 95.14| 0.5 16498 |~ 7.82 47.57
[ 3din-c, .o ‘ ea 38117 | 17.24 ;109.09: 11} 419287 ! 189.641199.99
4 }inf'g -¢ oo . . ea | 48492 | 22,72 ,139.57] & 193968 | 90.8§ 558,28
s wlc- P | ea | 52616 | 24.22,151.00{ 9:5 | 26308 | 12.11 75.50
. , I ea | 60589 | 28.27 174.27, O3 30295 ; 14.14 87.14
! S | . t '

‘\ Cl- 2' Primary Supports | ea 11561 °| 57.15, 85.01f 25 109830 ' 542,93 807.60
9NC2-1; . v e x L ea 19594 | 99.67 . 146.88! 2 ;39188 , 1959.34 293.76
0 AC3L | WOt T . ea 10650 [109.12 ;134.78! 2 | 21300 ; 218.24 269.56
HRCs-11 N eqa 20629 225.87 . 275.58, 0.5 10315 ' 112.94 137.7%

12)ic7-1, R ¢ ©2 . 23763 | 98.15 155.41, 0.5 ; 11832 . 49.08 77.7]
3.0 €8-2 Moo e w -0 - soea i 27896 [196.38 263.60; ! . 27896 | 196.38 263.6V
14415221 BT N c3 i 3966 35.79 ; 45.35, 1 3966 ;| 35.79_45.35
15 Sl i ; ' i
16 Cosmol Conduelops - -« - Tm - 3 K ' 139656 1288 11624.527 3 , 418968 { ___-FL2873 56
17 Oxlnp e T T . W, 73751 |571.20,751.32, 1 | 74751 ) 571.20 751.32
IR‘ ’ ' i ’

‘9 \L1-3! _Guys B " ea : 4987 22.45 3‘*-471L 13 " 64831 291.8% 448.11

2NALS-1 " . ea; 14116 | 47.80; 81.81] 0.5 _7058 i _23.9Q 40.91
2'F1-3 | Anchors i ea! 4368 | 15,09 | 25.62] & _.34944 | 120.72 704.96
22F1-4 | , ea 4368 | 15.09| 25.62] 2 | ~ _8736 ] 30.18 51.24
23} 6-2 i ea ' 11935 43.46 | 72.22! 1 I 11935 43.46 72.22
2%

25'\17-1242 Grounds D ea| 2222 | 11.82| 17.17] 13 | . 28886 ] 153. 66 223.71]
Aanzoy v ea |+ 3675 | 15.32| 24.18] & | 7 147007 "61.28 96.72

[27]  TOTAL COST - STANDARD KILOMETER | 1 1585638 1 6833 8410654 ni7y
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DISTRIBUTION SYSTEM COST

11.55/20KV (HONMTUAL) PRIMARY OVERHEAD

W00D POLE LINE

THREE-PHASE CONSTRUCTION #4/0 ALL-ALUNINUN CONDUCTOR
STAIIDARD KILOHNETCR

LOCATION: CENTRAL JAVA
UNIT COST - INSTALLED - EXTENSION
DE SIGNATION DESCRIPTION UNT | ruPiAH US $ E?Jusv,«ism UANTITYE o UPIAH us & EQS‘@L:ENT
I [Bi-A | Polcs — ] ea 20191 | _8.59| 57.24! 0.2 | 4038 | _1,72| 11.4%
2 0. sn-? " ea 27131 | 13.36| 77.74] 0.1 2713, 1.24_ 7.71
3 1111-8 " ea 35952 | 16.18/102.81| 11 | 395472 ;177.98 (1130.91]
|m_ siig " ea 40872 | 18.40/116.89| & 163488 | 73.60 | 467.56
an- BI " T €a 44440 | 19.56:126.64| 0.5 | 22220 | 9.76 | 63.32

5 SERCUIT I | ea 57776 | 26.82|166.04| 0.2 11555 | 5.36, 33.21]
7" . 3 ] i

3\ Cl ! Primary Supports ea | 10147 | 45.83; 70.28| 9 91323 |412.47 | 632,52
g[vcz 1 v mto ea 18210 | 100.87|144.75| 2 36420 [201.74 , 289.50]
L ofves | " ea 8545 | 76.89) 97.48| !} 8545 , 76.09 | 97.48
jves-1 ea 17865 | 174.58:217.63; 0.5 8933 . 87.29 108.82.
.uzl\m " " | ea 19788 | 98.15 145.83: 0.5 | 9894 = 49.08 , 72.92
13lves " - - ea 26196 | 183.10;246.22; 1 26196 .183.10 , 246.22
1a1VA5-2 " . ea 3966 | 35.79; 45.35, 1 3966 | 35.79 F- 45.35 |
._|5 o e - - - - e

16 {Ox1ip] Conductors- ...~ . -] kn 74751 | 571.20,751. 3277 3 224253 ,1713 60.2253.96
\7 Azuza " a KM 55819 | 366.96;501.46 , 1 55819 | 366. 96 501.46]
18 L ol ¥

9 [1-2] Guys _ i - -lea | 4314 17.72 28.12 ] 13 56082 230.364 363.56
| 2ojtp-2 |77 W T T ea | 5841 22,95; 37.02| 9-2 | 1168 4.59; . 7.40
21111-2 | Anchors | ea’ 3978 | 11,58 21.17[ 7 | 27846 | .81.06 148.19
22 F1-3 - n - e sl ®ai 4368 | 15.09| 25.621 3 _ 1 13104 . __.45.27 . 76.86
230 0 T~ _ T R R
2i\12- 12/\2 Crounds e o . | ea. ____2222 _11.82;) 17.17 | 12 | _26_664 141, 84 206.04
25 \nz 11 u :1.-._ . | ea 3675_| 15.32] 24.18] 4 414700 |_ 61, 28 96.721
6 wae T £ R | ~ - I RN S UV Y -

27 Total Cost- Standard Kilometer 1204397 3960.986863.14

T



http:366.961501.46
http:1713.602253.96
http:183.10;246.22
http:174.58:217.63
http:100.871144.75

DISTRIBUTION SYSTEM COST
11.55/20KV (HOHINAL) PRLIARY OVERHEAD

THREE'PHASE CONSTRUCTION #1/0 (EQUIVALINT) ALUHINUM ALLOY CONSTRUCTION

w0oD POLE LINE.

STANDARD KILOHETER

LOCATION: CENTRAL JAVA

: } UNIT_COST - INSTALLED . EXTENSION
DESIGNATION DESCRIPTION . UNT | cUPIAH us $ IE%JgAie:rOMNﬂ.{ RUPIAH us $ FQlLJl\SALéh;T
1 1-a ; Poles ea 20191 _ | 8.59| 57.24 o.> | 4038 __};?-'- 1.
_.2. - 511-8 " ea 27131 12.36] 77.74 0.1 2713 1.24 T77
apn-g, v ea 35956 16.18| 102.81 11 395472 |"177. ggl%gg z;
(42,5158 ea 40872 18.40| 116.89 3 | 122616 | _55.
ran-gl @ ea | 44440 19.56] 126.64 0.5 | 22220 | ~9.76 63.37]
s 15 stiqy ea 57776 26.82! 166.0 0.2 11555 5. 36' 33.21
b ‘ < ’ 1
8 \VCl anary Suppor ts~ R ed 10147 45.83 70.28 8 81176 366.64, 562.24
9.\cc:§ " S ea 18210 100.87| 144.75 2 36420 201.74, 289. Zg
SLIN " — ea 8545 76.89 97.48 1 8545 76.89, 97.
apca-1| o " ea | 17865 | 174.58| 217.63 0.5 8933 : 87.29 108.82
12VC7 " " ea . .83_ 0.5 l; 08
rapcs T T S ML e L ea %2132 1%%.%(5)‘ %22%3 1 B 22?82 ZZ% 32
alVAS5-2 R eq 3966 35.79] 45.35 1 3966 | 35 79 45.35]
15 ; e | R
|5Azura Conductors=: z oii! _ KN 55819 366.96| 501.46 3 167457 __I106m3§£59 4.38
17Ames " - tea e e e o= LKW 43126 230.95| 334.87 1 43126 _| 230.95 334.87]
e - ] i
Cialvil-2] Guys - - lea | 4314 17.72|" ’28.'_13_‘ 17 ___5_51§1’6§82 "232 5;4 35; fg
20i02-2 " . e BT Ths - ea 5841 22.95 37.02 O.<_ | . . -
21/f1-2 | Anchors T | ea_ )} 3978 11.58] 21.11 g | _27846 | _81. 0;_138 19
22iF1-3 N . ea ..4368 15.09| 25.62 3 | 13104 | 45.27 76.86
 23fF 622 . . ‘ea | 11935 | 43.46] 72.23 "1 11935 |43, aj 72.22
% L
2s\n2-1PA2 crounds T ©T oS[ea™|TT 92227 | 11082] (17.14. 1L [ 24442 | 130.02 188.87]
®[vi2-1) v o fes 17367571 15.32 24.1? 4 _14700 61.28_ 96. 72(
27 1 Jotal Cost-Standard Kilometer | - 0936 3179,665814.85

ST‘[


http:76.89,97.48

- —r

DISTRIBUTION SYSTEM COST’
11.55/20KV (NOMINAL) PRIMARY OVERHEAD
WOOD POLE LINE
THREE-PHASE COMSTRUCTION #2 (EQUIVALEHT) ALUMINUM ALLOY CONDUCTOR
STAHDARD KILOHETER
LOCATION: CENTRAL JAVA
UNIT COCT-INSTAL%ED Ty EXTENSION -
DESIGNATION DESCRIPTION UNIT EQUIVALENTIGUANT UNALENT
4 RUPIAH us $ Mlg'g RUPIAH | US § @IS

L.I8SN-A | Poles — ea | _ 20191 8.59 | 57.24f 0.2 4038 | 1.721 11.45
2fe.sn-p v L ea 27131 | 12.36 | 77.74} 0.1 2713 | 1.24 7.77
| 3 n-sp o . ... e }_35952 | 16.18 | 102.84| 1T 395472 1177.98[1130.97]
sfl2.5mpp " 7 T 0 T L T ea 40872 | 18.40 | 116.89] 3 122616 55.20] 350,67
| S l1an-B| " e ea_| 44440 | 19.56 ] 126,64 0.5 22220 9,761 63.32
s jis.snle e i eca 57776 | 26.82 | 166.04] 0.2 11555 5.36] 33,21
v ~ :\?,i oy A R . ]
8 [VCT | Primary Supports €a” | 770147 | _45.83| 70.28] B8 __| 81176 | 366.64] 562.24
9 |vC2 _ " ___lea_| 18210 [100.87| 144.75| 2 | 36420_| 201.24] 289.50|
10 ]ves " " ~"Tea | _ 8545 76.89 | 97.48| L ___8545 76.39] 97,84
tjvcs-1 " " - ea 17865 |174.58 | 217.631 9-3_1 _ 8933 .| 87.29| 108.82
L12]vc7 " LT lea 19788 98.15; 145.83|_ 0.5 | ""9894 49,08 72.92
13]ves TE T T a1 _ 26196 |183,10] 246.22] 1 | 726196 .| 183.10] 246.22
14 [VAS5-2 R ea 3966 | 35.79| 45.35| 1 | " 3966 35.79] 45.35
15 ‘ ' ) L - . | — o
| 16.|Ames | Conductors .. 7. . - - KMo | 43126 |230.95| 334.87] _ & | 172504 | 923.80]1339.48
'7' bl 2 _\ : -- - -:_-___ —_ — e — — e — —— _——

i18]VE1-2] Guys ’ - ea 4314 17.72| 28.12] 13 56082 | 230.36| 365.56
igle2-2 |~ v T T , ea 5841 22.95| 3/7.02] 0.2 1168 4.59 7.40
| 20]g1-2.| Anchors. ) ea | . .3978._]_11.58| 2i1.17| ¢ 278566 | 81.06] 148.19
21{F1-3 ] ‘ . ea | 4368 15.09 | 25.62] 3 13104 45.27] 75.86
22| . W ea 11935 _| 43.46 | _72.22] 1 11935 43,46| 72,22,
23 . - s o i e
| 2|vi12-12A2 Grounds - ~ - ea 2222 11.82 | 17.17] 11 24442 | 130.02| 188.87
EDNTE T - | ea 3675 15.32] 24,18 & 14700 | 61.28] 96.72
5 z Z LI . -

27] " | Total Cost-Standard Kilometer 1055525 |2771.63]5315.06

9Tt



DISTRIBUTION SYSTEM COST

ll.SS/ZOKV(NOHIIIAL) PRINMARY OVERHEAD
: WO00D POLE LINE
"V"-PHASE CONSTRUCTION #1/0 (EQUIVALENT) ALUMINUM ALLOY CONDUCTOR
STANDARD KILOUETER

LOCATION: CENTRAL JAVA

i UNIT_COST - INSTA | EXTENSION ‘
“ h g
DESIGNATION DESCRIPTION UNT | quPiaH | US $ e%zgiistUMTluY RUPIAH | US $ 'FaurmL
1.ISN-A | Poles = ea | 20191 | 8.59] 57.24] 0.2 | _ 4038 1.72] 11.45
2|9.5n-p " ea 27131 12.36 | _77.74| 0.1 | 2713 1.24 7.77
3 (T1n-B " "7 7 T } ] ea | 35952 _| 16.18 [102.81|_ 10 | 359520 | 161.80[1028.10
e [iZ.sups R T T T 7 T | eat 40872 [ 718.40 | 116.89) ~ 3 | 122616 " _55.20]350.67
s.fien-p| _ e T T _ . lea_| 44440 | 19.56)126.64] 0.5 22220 _| 9.76] _63.32
6lis.snpe v i ea | 57776. | 26.82]166.04] 0.2 | 111555
7. - - R 1 i __ o L o
8 [vel ﬁ;imau Supporg:_s.____ ~ ea " 8949 | 33.42| 54.98] 10 | 89490 _
9./vB2 . . lea_ 16381 69.90 | 109.37| 3 49143
TICCERE . ‘ | ea 6085 51.04| 65.70] 1 6085 _
[ fves-1) N ea 13718 |121.51| 154.57| 0.5 | 6859 _
12jV85-1 ~ " " _ ea 7006__| 57,59, 74.47| _0.5 | 3503
[3vas-2[ T L e T ea_|.. . 3966 | 35.79] 45.35] 1 _ [ 3966
e N 1.1 N i 3.95
Azuza] Conductorscsy; ! KM 55819 |366.96| 501.46] 2 111638 | 733.92]100Z.
{ A S - ~ 1
:lg.-ﬂﬁlé_.sj:;_" STt o TU Ll | 43126 |230.95| 334.87] T1__ 43126 | 230.95] 334.8;
17. . IR S S L o I
I8|VEl-2 "éuy's. a - ea 4314 | 17.72| 28.i2] T3 56082 _23573§ 355,%
iglcz-2 | ) ) “ea 5841 22.95| 37.0Z_ 0.2 116 __6;;23___127,-
207 1-2 Anchors RN ea 3978 | 11.58| 2i.i7l ¢ 23868 st —768
ETS (3 05 1 Bt o - ea | 4368 15,09| 25.62 3 13104 . -3
22|F 6.2 e R e ] ea_ | 11935 43.46| 72.22] 1 11935 43.46] 72.1
23 B 1 .
- - - 24442 | 130.02| 188.8
2 |viI2-1PA2 Grounds ea 2222 11.82! 17.17] 11 N
Caslvie -1 =% - ea 3675 15.321 24.18 4 14700 61.28] 96,72
. | - - X
21. Total Cost-Stapdard Kilometer ?81771 2504.70 4870,

i



w000 POLL LIHE
"V"-PHASE CONSTRUCTION #2 (EQUIVALELNT) ALUMINUM ALLOY COMDUCTOR
STANDARD KILOMETER

DISTRIBUTION SYSTEM COST
11.55/20KV (HONINAL) PRIMARY OVERHEAD

LOCATION: CENTRAL JAVA

UNIT CQOST -lNSTALLlED O EXTENSION ko
TION DESCRIPTION UNT EQUVALENTIQUANTI TY ' UNALENT

hES'W RUPI AH us ¢ "US B . RUPIAH [US ¢ US E
1 |311-A | Poles _ea 20191 8.59 57.24] 0.2 4038 | 1, 72+_,11445
2{9.51-p v , €3 27131 12.36 77.74| 0.1 2715 1.24) __7.77
3{1n-g v ea 35952 | 16.18 102.81| .0 | 359520 : 161.80 i028.10
W l12.50k8 v ea 40872 | 18.40 116.89) _3_ 122616 .| 55.20! 350.62
s{1un-g v ea 44440 | 19.56 126.64| _0.5 | 22220 _| _9.76] 63.32]
615.50bR ea 57776 | 26.82 166.04| 0.2 | 11555 5.36i 33.21)

| 7 . | R R
8{vDol Primary Supports ea 8949 | 33.421 54.98 10_ 89490 | 334.20 549.80

| 9 |VB2 ; ea 16381 69.901 109.37 3 49143 | 209.70} 328.11

[ 10|vB3 " " ea 6085 | 51.04 65.70 1 6085 | 51.04| 65.70
vy " " 13718 | 121.5L 154.57; 0.5 6859 ! 60.76 771.29

2wl ; o 7006 | 5733 2.2\ 013 | 3503 | %8:4¢ 3132
13|yAS-2 " ea 3966 | 35. 79 45,35 _1 3966 | 35.79, 45.35

| 14, ) - - I

| 15| Ames | Conductorsl .55~ .v - K 43126 | 230. 9s| 334.87. 129378 | 692.85{1004.61
16, i S - . . . 1 IO S,

[ 17,VEL-2| Guys ca 4314 | 17.73 28.12 13 56082 .| 230.36| 365.56
8lFs 2 ea 5841 | © 22.95 37.02] 0.2 1168_| _ 4.59|  7.40
i3]t 1-2_| Anchors Cmee ca . 3978 | 11.5§ 21.17{__6 - |._23868 _| 69.48] 127.02
THATEE Srl LR ea 4368 | <15.09 25,62| _3 _ | 13104 | 45.27| _76.86
2,‘r5-? noo T = | ea 11935 | _43.46 72.22] 1 11935 | 43,46 77.22
22 e N -0 o ) R o N

| 23]vn2-1PA2_Grounds - - _ _ - _ — | ea 2222 | 11.82 17.17| 11. 24442 | 130.02] 188.87

EICLES I o lea |- 3675 | _15.32_ 24.18] 4 _ | _14700 | 61.28] 96.72

\-.25 - v ——— v— — - — - ...'“‘.";:v;:'.;.__..-—..... — P S, - R

- % o — (it fny % ———— 4 — — s & v - ——— ———- - — e  ————
27| Total Cost ‘Standard Kilomete 956385 232 .68

g1t



DISTRIBUTION SYSTEM COST

11.55 KV (HOMINAL)
WO0OD POLE LIHNE

SIMGLE- PH‘\SE CONSTRUCTION, #2 (EQUIVALENT) ALUMINUM ALLOY CONIDUCTOR

STANDARD KILOMETER

PRIMARY, K OVERHEAD

LOCATION: CENTRAL JAVA

NIT s.r-_mﬁ_i\u'gp___ EXTENSION

DESIGNATION DESCRIPTION UNT RDP|AH us $ EQUVALENTIQUANTIT'Y RUPIAH us ¢ hU\I»\L
AJ8N-A | Poles. . ... _ Tea 20191 | 8.59| 57.24/ 0,2 4038 1.72 111-
2. su-{ v ea 24597 11.08} 70,35 0.5 | __12299 .5.54] __35.
|3 J11n-A " ) ea 31013 13.47| 88.20/ L __31013£Lm.134 70¢ usaz.
aj12.51m3a v o ) ea 36950 16.29| 105.33] ~2 T 73900 |
|5 pen-pl & U ca | 44440 19.56| 126.64] 0.2 | 8888 __,_3_ 91_ 25,_3_
[ ft5.5m8 " LT ea | 57776 26.82] 166.04] 0.1 5778 2.0R]__16.6
7 e o ) | T A B R
B \AL Primary Supports - N ea_ 2281 | 14.60( 20.10 2 _ 20529 | 131,40} 180.9
9.\ A2 noo ca 3903 33.56| 42.95 2 7806 | _62.12] 8
10 VA3 " - . ea 3087 27.79| 35.23 1 3087 27.79]__35.2
VAL " - €ea 6486 61.62| 77.25 0.5 .3243 30.81' .38.6
g 2o BEL 3201 | 29.84. 37.55_ 0.3 | 7960 . 8.95 _11.26
13 [VAS-1 " Cow - i ea 3781 |732.38;, 41.49, 1 3781_| 32.38, 41.49
(16 1A% " [ 6430 | 60.29) 75.78 0.2 1 1286 | 12.06] 15.
1S. . el L . A . .

(16 jAmes | Conductors -t #7705 . KI' | 43126 }230.95| 334.87 2. | 86252 | 461.90
A -y Ts 3"‘;}; :; . o . s _ .

[ 8\F1-2| Guys DT e 4314 17.72]  28.12| _8 3&112__1%.;3 2263
19 " TN s lea | _ 5841 _22.95| 37.02|._0.2 _| | 4.59| 7.
i e maes . oo o teae =383 R 3Nt~k T atide 1w
21 F6-2 n _ lea 11935 43.46| 72.22( 1 _1_ 11935 | 43.46]
| 22 - I o .
2:;JV!IZ-14T§2__ﬁr_and§-- T T [ea | "2222 ' 11.82| 17.17] 9 _ | _ 19998 | 106.38
EINTS i ca 3875 15.32| 24.18] , | 14700 | 61.28

2] O N B
%

Il !Total Tost-Standard Kilometer |~ 7] 7T 652136 1292




DISTRIBUTION SYSTEM COST

11.55 KV (NOHINAL) PRIMARY OVERHEAD
W0OD POLL LTNE
SINGLE-PHASE CONSTRUCTIOM, #&4 (EQUIVALEIIT) ALUMI{IUM ALLOY CONDUCTOR
STAIIDARD KILONETER

LOCATION: CENTRAL JAVA

Iotal Cost-Standard Kilameter

[ UNIT_COQST - lNSTALl’EQ EXTENSION
1.{Si-A Poles ea 20191 8.59 57 .24 0.2 4038 1.72 11.45'
2]9.51- " T lea | 24597 11.08] 70.35 0.5 12295 | 5.54] 35.17
3LLN-Al ea_ [ 731013 13.47| 88,20 9 — 270407 T TI2Y.23] 793.8C
A112.50FA " €a 36950 | 16.29| 105.33 c 73900 | 32.58 210.6(:
5.|144-8B " ea 44440 19,56 126,64/ 0.2 | 8888 | __3.91}_  25,3%
6.l15 siil.g ea 57776 26.° ‘_I 166.04, 0.1 5778 2.08 16.6r;
7 - - . ——
8.1vAl Primary Support ea 2281__1 14,60}  20,10{__8 18248 | 116.80] 160, 8¢
9.]VA2 " " ea 3903 33.56 42.96] _2 | 1806 67.12 85.9:
10.]VA3 o Tw o Vea | 73087 | 27.79| 35.23] "I | 3087 | 27.79] 35.2
t.vag " L ea 6486 61.62| 77.25 0.5 3243 | 30.81] 38.6.
s —————— o | L
l - ” "__.___ ea 7 B 38 -—-1! g 3! - [ L ;
14| VAS w T ea_ | 6430 60.29| "75.78 0.2 1286 | 12.06] 15.16
IS, N N ik
| 16.]ALton]  Conductors " Kit 33830 | 151.66| 233°18 67660 | 303.32] 46650
17 e !
18/ VEL-2|  Guys ea_ 4314 | 17.72| 28.12] 4 34512 | 141.76] 224.9n
Inj£2-2 " ea 5841 22,951 37.02 0.2 1163 4.59 2.40
_20ir1-2 Anchors ea 3978 11.58 21.17 7 27846 81.06] 14819
21|F6-2 " ea | 1i935 | 43.46| 72,22 1 11935 43,46 2.2_2_#
22|
23| VM2-1PA2 Crounds ea 2222 | _11.82( _17.17 _ 8 26664 | 141.84] 206.04
2]vi2-11 " ea 3675 15.32| 24.1 4 14700 61.2 96.72
25 .
%
127 606915 11240.8



DISTRIBUTION SYSTEM COST

240/480 VOLT (HOHINAL) SECOMDARY OVERHEAD
W00OD POLE LINE
SINGLE-PHASE 3-WIRE CONSTRUCTION, #1/0 (EQUIVALENT) ALUH-I'NL“)H ALLOY CONDUCTOR
STANDARD KILOMETER
LOCATION: CENTRAL JAVA

UNIT_COST - INSTALLED i _EXTENSION
E SIGNATION DESCRIPTION UNT [ pupiaH | US § 'md‘gﬁmmw“"v RUPIAH | US. § [FOURALENT
1 BN-A | Poles —___ Tea | 20191 8.59] 57.24] 1 20191 8.59| 57.24
[ 2f9.5i-A T . . : ea 24597 | 11.08 70.35| 10 245970 |110.80| ;03.50
| 3ji1n-A T T T ea | 31013 | 13.47| '88.20] % 124052 | 53.88; 352.80)]
‘; 12.5M4A " R S -1 36950 . | . 16.29/105.33) 1 36950 16.29.1.105.33]}
6135, _|_uccondary. Assemblies . __._ |ea | 801 __ | " 2.46| 4.39] 18 | 14418 | 44,28 .79.02]
| 7he. | v T e T T T ea | 1555 | 5.51 9.56] 2% 37320 | 139.44 | 229.44)]
897 ", " e e ea 848 | 3.14 5.18|_6__ | _ 5088 18,84 31.08
.9.]38__ | Neutral Assemblies ea 790 2.23 4.13| 9 7110 _ | 20,0721 37.1
104310 Secondary Assemhlies ) ea 861 3.220 5.30( 3 _2583 9.66 | 15,90
i L o —_—
| 12/Azuza] Conductors ©oLr. ) KM | 55819 | 366.96,501.46] 2 . | 111638 1733.92,1002,92
| 13.{Ames "o . - .. —Llwn | 43126 230.95; 334.87|._1 . | 43126_ [230.95; 334.82
4] . ) ) Lo o I I
[15|VE1-2| Cuys ST ea 4314 17.72| 28.12f 2 | 38826__[159.48] 253,08
ee2-2 | ¢ L ea. 15841 22.95 37.02[ I | 5841 22.95( 37.02
| 17jF1-2.| Anchors e O _.lea_ | 3978 11.58] 21.17| _8 | _31824 | 92.64] 169.36
3 T O e S A ea 11935 43.46) _72.22) 1 11935 | 43.46) 72.22
‘9 - - ‘41 “:‘:r ',;‘ A e e N U -t .
| 201\112-1PA2. _GCrounds_ _ - 3¢ T Tea | 2222 | 11.82 17.17 12 26664 |141.84 ] 206,04
avdvw-a e v lea | 3675 . _|._15.32] 24.18] *“ 14700 61.28| 95.72
22 R T B R R .
23] ] _ D . o
_Zl- . e o . L - ]
25 e T L D ———— n——m e -+ - —_ . =
E d - — vl co— - - ——- P
27177 [ Total Cost-Standard Kilometer | 78236 1908.37 [3783.63

et



SINGLE-PHASE 3-WIRE COHSTRUCTIOHN,

DISTRIBUTION SYSTEM COST

240/480 VOLT (NOMINAL) SECOHNDARY OVELRHEAD
W00D POLE LINE

#2 (CQUIVALENT) ALUNINUNIN ALLOY CO!NDUCTOR

STANDARD KILOMNETER

LOCATION: CENTRAL JAVA
EE UNIT_COST - INSTALLED _'{G .} EXTENSION
SIGNATION DESCRIPTION UNT | puPIAH us $ 'ECl)JUSVAiENT UANTIT Y. RUPIAH us 8 Eobmn. NT
LIBH-A | Poles ea | 20191 | 8.59| 57.2&4 1 20191 8.59 ?’
_2|9.51-A v . ea 24597 11.08: 70.35] 1 [ 245970 ~|"110.80 7037
| 3| Ln-a ea ! 31013 13.47 88.20] 4 |124052 53.88; ‘352,
4 ilz SlgA ea 36950 16.29; 105.33' 1 36950 | 16.79] 105.
5 : ‘
§,35 | Secondary Assemblles. s 801 | 2.46  4.39 18 | 16418 T %4.280 79,
436 ) om0 m ea 1555 5. 81 9.56| o4 37320 139.44] 229.4
% PR " L ea 848 3. 14| 5.18 ¢ 5088 18.84| 31.0
1 9438 Heutral Assemblies “ea 790 2.23, 4.13- 9 7110 20.07, _37.1
:? IO Secondary -7 ea 861 3.22f 5.300 3 2583 9.66| 15.9
12'Amosi Conductors - - '~ - kM | 43126 . | 230.95 334.87 3 129378  692.85 1004.6
!3' _ . i .
| 14j\E1-2 Guys ea 4314 17.72, 28.12 _ 9 38826 | 159.48._ 253.0
(15 E2-2 . "h R ea 5841 22.95! 37.02 ; 5841 _! _22.95 37.0
[16./F1-2 | Anchors. ea 8 11.58{ 21. 17 31824 16
|7 F6-2 " s . ea 1?.8%5 43.46| 72.22 1 11935 | 2% 2% 3 vy
[ 18] | : I DS | :
19[V112-12A2__Groginds™ | ea | 2222 | 11.82| 17.17 77y, | 26864 | 141.84 zqg.og
| 20jvM2-1)1 T ea - 3675 15.32; 24.18 &4 14700 | 61.28 _96.7%
21 o . . . 1
[ 227 7 e L ) 1 _ N . _ L
| 23 e - - : e
24 - - g - _.;.___ - - - PRSI S —— —— ——— - 4 ——
- 25 3 - ~ - - - - — - -t._ JUDE D — b e — e - — e ————— i.
2% : ) . e e | R SRR
27 Total Cost “Standard Kilometer ’ ) 752850 [1636. 35 3556—I}N




DISTRIBUTION SYSTEM COST

2407480 VOLT (UHONINAL) SLCOUDARY UNDERBUILT OH
PRINARY OVLCRHCAD W0OD POLLC LI .
"SINCLE-PHASLE, 2-WIRL CUII_STRUCTIOI!, f1/0 (LOQUIVALENT) ALUNTHUII ALLOY COUDUCTOR

STAHDARD KTILOHMETER

LOCATION: CENTRAL JAVA

o UNIT COST -~ INSTALLED - EXTENSION “

DE SIGNATION DESCRIPTION " ,' ) - | UNT RUPIAH us ¢ EC:JUS‘IALENT UANTITY RUPIAH us $ Foﬂ\gu. NT
1|35 Secondary Assemb_l ieSj;‘ T ea 801 | 2.46 4.39 20 16020 _49.20| 87.80
2l " ' ea 1555 5.81 9.56] 10 | 15550 58.10] 95.60
3137 " €a 848 _3.14 5.18] _ % "] 3392 | _12.56! 20,12
410 "o " ea’ 861 3.22 5.30| 2 | 1722 | 6.44; 10.60
7 Aruza] Conductois. - . KIT | 55819 366.96 | 501.46] 2 111638 733.921002.92
8. H o 0T T T ) -

' § . S - - _—
9 [VF1-1, Cuvs ea 3681 13.16 | 22.03] © 29448 | 105.28| 176.24
01p2-1 oo ea 5106 17.00 | 29.30] 1 5106 17.00| 29.30
irio1 b oanchors. h éa 3978 11.58 | 21.17] 7 27846 81.C6 148.19

uzirs-l "o - Jea [___9605 | 26.14  49.28|_ 1 _ 9605 26.14 49,28
‘3 v - ) T - i — - P . -—4 ——
14,y oo . 1 . ] i

15 I
16.! : RS _ S I o
17" i e - O I e A T U D ]
18, N __
9! i A I TSN NS N N
20 o - . R S . —_—
2! ) T ~. R - _~ N o .
27 - e " eta 2 . -
73: et v e - - . b e et e - e gt e . - PR From eetiief - - . = b
2| 7 - S R A - 1 |
b ’ T T n R S : L .
e | oo s e - penli it — -

27; ' Total Cost-Standard Kilometer| - |, 7. ... R 220327 [1089.70{1620.6

get



DISTRIBUTION SYSTEM COST
240/480 VOLT (NOMINAL) SECONDARY UNDERBUILT ON
PRIMARY OVERHEAD WOOD POLE LINE
SINGLE-PHASE, 2-WIRE CONSTRUCTION, #2 (EQUIVALENT) ALUMINUN ALLOY CONDUCTOR

STANDARD KILONMCTER

LOCATION: CENTIRAL JAVA

UNIT_COST - INSTA __EXTENSION
DESIGNATION DESCRIPTION _ ONT | pupiaH | US. $ |emmisnr0|MN'ﬂTY RUPAH | us. ¢ [umpnt
1135 Secondary Assemblies _|.ea. 801 2.46_| 4,39 20 16020 49,20 87.80
2035 n T e ea 1555 | 5.81 | 9.56 10 15550 | 58.10] 95.60
EAE2E L L ea | 848 | 3.14]75.18 4 3392 12.56] 20,72
| 41310 L o e .| €2 861 3.22} 5.30 2 1722 6.44] 10,60
5. . . ) o D
6. n, . N . o .
7 [Ames | Toaductérs ™ . T T TRW | 43126 |230.95 |334.87 | 2 86252 |461.90| 669.74]
L S D . ]
9.]VE1-1} Guys - ; | ea. 3681 13.16 [ 22.03 | .8 _ 29448 | 105.28 ]
10.462-1 " - ea 5106 17.00 { 29.30 1 _|. 5106 - |_17.00]__29.30
1.JF1-1 | Anchors ea 3978 11.58 121.).7 | .7 __| 27846 __| 81.06} 148.19
12fF6-1 " - esee— —.jea L 9605 | 26.14 149,28 | 1 1 9605 | 26.14|_ 49.23
i3 . . . - U S S
14, T e S R
1S ) A i -
16. 8 - ® - i - —_ SR R -
17. - e 3 B : SRR |
| 18 —_— ——— : N .
19 X I o ~ -} ol
| 20 T 1T . -
21 - 3 : oL \, —1
22 _ ."j.' ~ 1
23 L - - —f—
| 2% _ i :
25 - Lt v _
ﬁ —— e -
127 Total Cost-Standard Kilometer . ];249_4,1‘- 8_17_}68_ 1287.4

het



DISTRIBUTION SYSTEM COST

SINGLE-PHASE

SERVICES AMD HETERS

STAIDARD UNIT

2 - WIRE 240 VOLTS

LOCATIOHN: CENTRAL JAVA

UNIT_COST - INSTALLED . EXTENSION
DESIGNATION DESCRIPTION SUNT RUPIAH us $ IEQLLgAiENT UANTI T/ RUPIAH us $ Eoggufm
L[8n-ATLift Pole B ea | 20191_| 8.59 | 57.24] 0.1 [ 2019 0.86] 5.73
2
| 3 {K16C tServiée Assembly-House End ea 1452 6.25 | 9.75] 1 | 1452 6.25]_9.75_]
4 1k15C Service Assembly-Pole End ea 492 4.43 5.62} 1 | 492 4.43] 5.62 ]
5138 | Secondary Assembly ea 790 2.23 | _4,13)_ 01 | 79 | _o0.22] .0.41]
6 . - - 3 - -
| 71 - | Service Cond:#6-"Shepherd” """V~ | 106 | 0.34| 0.60|. 35 3710 | 11.90] 20.84 |
s ’ s — dee ) ce——— d——
9. - leter,Conventional Type,18 | -_
| 10 2 wire 10 Amp. 240 Volt ea 77 6.93 7.12 1 77 6.93! 7.12 ]
1. e N
12 - . o . v ]
| 13 B o - —
»—!l" - -~ - - I B
(15, * )
| 16. R Y (S I
17 T T . L B B
18 ’ Lo b e
19 e . O S i I I e
20 ) K R B = . _ o U R
—2‘ - oy Sad - - [ U - . - - - -—
22_4 - - - F L e <. —— e e o e m e e e e ——————— e —— - - —
| 23 B B o 2 o T »
% i} e ! et [ USRI S SEU P — S
»25 . —mm—— = —— W e . —— ’ fj__ '_:.' ) *r"' __d:}_{ -t —— e S U, ,. - pr—
% ) ] R R .. —— - - _ -
(27 - TOTAL COST - STANDARD UNIT: - - 7829 30.591 49 46

Get



DISTRIBUTION SYSTEM COST

SERVICES AlD METERS-
SINGLE-PHASE, 3-WIRE, 240/4H0 VOLTS

STANDARD UNIT

LOCATION: CENTRAL JAVA

UNIT _COST - INSTALLED .. EXTENSION
! A:Lift Pole €a 20191 _. 8.59 | 57,24 0.2 | 4038 _ | 1.72 | 11.45_]
2. — - 4 - —
*—3_‘K-10C§ Service Assembly-House End ea 1080 2.96 5.56} 1 ]| 1080 2.96 ; 5.56 |
4.¥-15C Service Assembly-Pole End ea 492 4,43 5.62) 1 | 492 | 4.43 | _5.62_}
5 - . Secondary Assembly ea 790 2.23 | 4.13] 0.2 158 __|_0.45. .83_]
6 i . — y . .
7 ! Sepvire Cond.#4 Triplex-. c- - 4 9w < ~
. L nperininkl o I 142 0.636] 0.979| 36~ 1 ‘4260 !19.08 [ 29.35
9i lirter, Socket Type, 19, 3 wirg ‘. - . - L
lo‘ 30 Amp 240/4%0 Volt .| ea 2970 28.86 { 36.02 1 2970 28.86 | 36.02 |
i _— - ! - ' . )
12] ) U L |
!3.; _ s f - 4 - -4 p—
'L.; - - - - OSSN [P [——————
45, - . . [ SRR S -
o '6’; T - - : - - —
17, - . N x ) R R _
I8, S R
i9; e - N I . . . _ _ -
20, 2 e - -1-— - e sk
2|’ - I S . B I — -" s . ~ ’!i’_4' 1 :‘}'
22 4 - o — = 2 — - - — - - — - - - - sfeere v ———- .u.._...:' p— : r
23 _ . _ o - - - - o
26 e o I e T S - 1 4
L 25 - - - —— - . —— - - e o—— - ___;—— - ———— '..-- ——— D
}-26 E . - - - [P - e —_— - - _B
27! . TOTAL COST = STANDARD UNIT - T ‘ R [yep—— 8 {57.50 | 88,83 [



DISTRIBUTION SYSTEM COST
SERVICES AHD HLTERS
-THREE-PHASE . 4-WIRE. 240/415 VOLTS, 100 AMP. HAXIMUM
SELF-CONTAINED METER
STAMDARD UNIT
‘ LOCATION: CENTIRAL JAVA
oo ‘ . UNIT CQST - INSTA - gx_rrgNSION
DESIGNATION| DESCRIPTION UNT | RuPIAH | US $ [EQuVALENTIQUANTI T | RUPIAH | US § [FOULENT
L|Sii-A | Lift Pole. * ea . 20191 8.59| 57.24 0.4 8076 ____‘2_5:_‘_4_4__+ 22.90 |
2 : RE
| 73 |[K10C ; Service ‘Assembly-House 'nd ea - 1080 2.96 5.5 1 ° 1080 2.96 ' 75.567
4 lk11C | Service Assembly- Pole End ea ” 1477 6.81! 10.371 I~ " 1477 | 6.81 *]_,Q'_T}Z'j
| S .3‘5 Socondary Assembly i ) ea 790 2.23 4-1§L-..P_'lf__ _3_1__6. ~().39 »j‘__]_,_._ﬁs_
6 | R , e 1. . ]
: 7 - Seruce Cable,Quadruplex O ISR PR N -
(L 8L "pPalomino" . | M . 1927 1.247, 1.709 30 | 5760 37.41 | 751.28
19 - lleter, Socket Type, 30 4wire, T . - N
10 30 Amp, 240/415 Volt ea 9408 .. [132.26 |154.93 | 1 - 9408 |132.26 | 154.93
I8! . T * =
12, 3 ) ) e S ]
13, . " . _
p—lh' — e - —— e ——— c— - e —— -
_15: :_ SR S S : -4
~|6'1 = - —— ap ’ - — —— ——— ]
17 | - o I E
18, e ) T ___j
sl A R U A PSP I ]
20} ) I SR GRS SN SU——
21 T : I DU ISR (N
22: K . e - - - —
23 ) ) ' . _
2| I I AR R -
| 25! . S I I N IS S - —_
| %1 S A SRR R : i ]
._ZL___;.I.QAAL_C_QSI__&__A_RQ UNIT i - 26117 183.77 ; 246.70

let



DISTRIBUTION SYSTEM COST

THREE=-PHASE , 4-WIRE,

SERVICES AlID HETERS

TRANSFORMER METERING

240/415 VOLTS, MORE THAN 100 AMPS

STANDARD UNIT
LOCATION: CENTRAL JAVA
i R UNIT_CQST - INSTALLED - EXTENSION

DESIGNATION DESCRIPTION UNT | ruPian | us $ FQU(}IA ENT] Y RUPIAH | US § [FOUNALENT
.]si-A JLift Pole_ __ . ea 20191 | 8.59 "%"7‘%. 0.5 | 10096 | 4.30 u%‘{:l'z .
2 ) .

[3.|K10C | Service Assembly-House End ea 1080 2,96 | "5.56| 1 | "1080 _.2.96| 5,56
4]k11C | Service Assembly- Pole End _ ea’ 1477 6.81 10.37 1 1477 | _6.81] 10.37]
5.138 Secondary Assembly ea 790 2.23 | __4.13 0.5 395 | 1.12] __2.07
6
702 Service Cable,#2/0 Qﬂadrlwlex - ) R N ’j':‘:’ ]

8] | "crulle" - _ M 297 2.274 2.99] 25 7425 56.851 74.75

[ 3. .. R S
19]_ - Meter, Socket Type,39,4 wire ) e
] | 2.5 Amp 240/415 Volt, with S Sl ~ N

12] | 3-200/5 Amp_C.T.S. .| ea | 22744 " |218.58  273.38] 1 22744 218.58, 273.39,
13 ] o IR o ]

I _ 1 L ]

15 - ;:' - R
16. . B . N . -

7, . - — DU DU SR
8 : T - -

19 - - - —_ — - S

W {o} U e - e _— _
A1 R S R —— - — e

22 - - e L L -

| 23] S NUN I . e s .
% _ - )

5] (R I - : —
% I .- i

”z'f ~ 71 TOTAL COST - STANDARD UNIT’ i et s = |-&3217 - | 290.62] 394.76]

gect



DISTRIBUTION SYSTEM COST

MISCELLANEOUS COHSTRUCTION. ITEMS

ANDARD UHNITS

LOCATION: CENTRAL JAVA

UNIT _COST - INSTALLED

EXTENSION

DE SIGNATION DESCRIPTION UNT | RuPiAH | US $ FE%'SW,%EMWITY RUPIAH | US § 'EobquEm
;. -___1Security Light-175 Watt_Merc | ea_ L 9525 78.38 | 101.33
_3_2\/317-1 Requlators-1¢-1X50 Amp ea B 340 | 6924
w iz s3] e 3623X50 Amp O I L3 —T18376 [ 70367
5 |vn7-3 " 30-3X100Amp © © T} €3 778644 | 22903 | 26779
Sr-3) T 30:3X200Ame &3 IS R A 970529 .. | 30506 _| 32845 |
:.i_lﬂU-B...—S—e.c—:t.io-n;l i’z-in.g P:u_§ed___C -_63 -1¢ ea_ —j— - . B 10299 | 6I.B6| B6.68
| 9.VI13-10A 0il CKT Recloser-19 ea : =] 30 | 851.68] 912,72
10 |Vi13-1F Alr Break SW.C.0.-3 ea ’ - 52222 8"1’304 1532
| 11 [V113-20 0il CKT Recloser-3@X-Arm Mtg| ea ~ " | 96703 | 2492 2725
[2[VM3-20A " " " 3@ Cluster Mtg | ea i " 75850 | 2593 | 2776
| 130yn3-2) . v 19 w/By Pass_Sw ea [T 7 "I T _ T 737794 | " 9847 | T1C75 ]
_:?.ma-h oo " 30 W/By Pass Sw|_ea_ o . 1121899 2974 3268
::%Eu-zo R/W Clearing . - _ .__lkM |~ _ S NI 39248 - 9% .59
1) Pl A ) L _
| 19, ) - B -
20 = , _
| 21 : P _

;3 - - N b ’
i : —
| 25 - Sl B R

= -
F27_ o i - s mr i _‘;“:&w'»w’“?m;«m‘:& —d e s

62T



DISTRIBUTION SYSTEM COST

TRAMSFORMERS-OVERHEAD POLE TYPL .
SIMGLE H.V BUSHING COMPLETELY SELF~PROTECTED

SINGLE- PHASE,

50 Hz.11.55-220/440 VOLTS WITH
STAMDARD KVA UNIT

TAPS

LOCATION: CENTRAL JAVA

UNIT_COST - INSTALLED - EXTENSION

DESIGNATION DESCRIPTION UNT | puPIAH Us. $ FEQUVALENTQUANT'- ‘I RuPIAH | US. $ FQH\SALENT

A | The_"HIX" of transformers by - -
2 KVA capacity needed per 100 L

K installation is estimated on- B i o D -1
4 these quantities _ - _—

3 o _ __TOTAL KVA | I S ]

6 VG-107 1Q_KVA ___ _ 190-. | ea. | 18567  |487.58 [532.32| 19 352773 | 9264 10114 |
7 15 KVA C 375 - ea 19882 505.59 |553.50] 25 497050 12640 | 13838

| 8] 25 KvA 1250 ea | 25853 603.41 | 665.71 50  |1292650 | 30170 | 33285

Kl 37.5 KVA B 112.5 ea 33351 802.22 |882.58 3 100053 | 2407 | 2648 |

| 10 50 KVA 150 ea 41061 888.85 [987.79 3 123183 _ 2666 | 2963 |
i o ] ] ]

12 | Total_ KVA/100 Installations _ | = | 1. — e | ‘
13 ) 2077 5 ) I W | ]
14 | 3 L

s | Total CostllOO 1nstallat1ons P __|2365709 57147 | 62848
16. - .- ST o e I

LN Cost/KVA unc 15,+ 2077.5. U T DS NS 1139 | 27.51 [ 30.25
13 - . . IR N i

b[& 1 - . I EUUUERE AR S S .

_204_ e s U (R S - —— —
21| e L _ .

..22 _— - _—t . _— — = - - -

(23 IR AR IR B -

261 . —_ ]
2] R S - . e — —
% M . ~ <

27 ITOTAI:'CGST_:'SWKVATVﬁifW e 1139 27.51} 30.25

OET



mBiE 6. DISTRIBUTION SYSTEM COST- QPERATING YEAR _INITIAL UOCATION: KLATEN ]
UNIT COST sxTENS|5'—"'_"n ~JAYA._
DESCRIPTION RUPAR US. S JEQUIV US 5] QUANTITY RUPIAH US EQUIVALENT US &
1.|PRIMARY LINES - KMS 449, 64
2/a)477Kemil-AAC-30] ‘ 1585638 6833.84 | 10654.66] 25.83 40957030 176518.09 275209,73
3|b)#u/0-AAC-30 _ 1204397 | 3960.98 6863.14 - - - -
| & |c)#1/0-AAAC-3¢ 1093604 3179.66 | 5814.85| 19,44 21478383 62448,52 114203, 65
S |d)#2-AAAC-39 1055525 2771.483 5315.06 2.42 2554370 6707.34 12862 .55
 6.{e)#1/0-AAAC-"V"0 | ~ 981771 2504.70 4870.42 - - -
| 711 )#2-AAAC-"V"D 956385 2232.68 4537.22| 18.20 17406207 40634.78 82577 .45
8.]91#2-AAAC-10 652136 | 1392.07 2963.48 5.36 3495449 | 7461,50 15884.27 |
9 [n)#6-AAAC-19 6069}5 1240.88 2703.33] 378,19 229529183 469288.41 | 1022370.67 |
10.] SECONDARY LINES-KM5| ____ | 105.00 1 1
1110)#1/0 AAAC-3wire|l 778236 1908.37 3783.63] 78.75 61286085 150284 .14 297961.45 |
12]p) #2-AAAC-3 wire 752850 1636.35 | 3450.45] 26.25 19782312 42954.19 90574.22
13. | SECONGARY UNDERBLALD-HMS) i 1 : 385.85 1.
14 la) #1/0-AAAC-2wire 220327 | 1089.70 | 1620. 60| zeg__ss | 63817716 | 315631.61 | 469406.79 |
[15]b) #2-AAAC-2 wire 194941 |~ 817.¢68 1287.42] 96.2 "1875332% _ 4_786_69_ 81 | 123849.54
16, ssnwczsuerens~m L —— | 2255 | S R o
17.]a) 18 -2WIRE _ 7829 30.59 | 49.46 | 2070 16206030 | 63321.30_| 102371.97
18/b) 19-3WIRE  _ 12998 57.50 |, 88,83 180 2339640 10350.00 |  15987.69
19 ¢c) 3@-aWiRE 26117 " 183.77 7 288.70° 5 130585 - 918.85 1233.51
20 | TRANSFORMERS - KVA 1139 27511 30,25 [ | 7060 | 8041340 _ 194220.60 213592.32
21| SECURITY LIGHTS -EACH | 9529 e }..78.38 | 101.33_ | 480 . 4573920 _ _ | 37622.40__ | 48643,89
22 |VOLWGE REGUATRS-EAC ¢ ] oo | 1 N
23[a)1® -50 Amp ‘“52303 6340.00 | 692400 - - - -
|24 |b)383X100 Amp 7178644 | 22903.00 | 24779.00 | - - _ - -
25 [SECTIONALZING - EA o B i L ~
26.]/a) 18 FUSED C O 10299 61.86"| "~ B6.68" 16 164784 989.76 | _ 1386.83
27.[B) 19 OCR.W/SW _37794_ |  984.00 | 1075.00 | 14 529116 13776.00 15050.98
28]c)oxigocrRw/sy | 121899 | 2974.00 | 3265.00 -;7 2072283 50558.00__ ) _55551.45
(29]d)3 9 ABS. LY ~ 1304.00 | 1532.00 | 383332 3912.00. | _4594.73 |
30 | R/W CLEARING - KMS. 39248 , - 94.57 “212 00" | 8320576 . | _20049,58
[31]SuB-ToTAL ™ 7 S SR
| 32 | ADAUSTED FOR LOCATION Z / - - . -
33| suB-ToTAL 7 / ) 521,701,665 | 1,726,258.30 2,983,37025]
3%, EPGCPEERNG AT 5 9; 7577, / 70 61,904,943 - 149,168.54
35|  TOTAL COST 774 583,606,608 1,726,258.30 3,132,539.

e
)
i)


http:50558.01
http:15050.98
http:13776.00
http:24779.00
http:22903.00
http:15987.69
http:10350.00
http:102371.97
http:63321.30
http:469406.79
http:315631.61
http:90574.22
http:42954.19
http:297961.45
http:150284.14
http:1022370.67
http:15884.27
http:82577.45
http:40634.78
http:114203.65
http:62448.52
http:275209.73
http:176518.09
http:10654.66

;-—-—1*_—
DISTRIBUTION SYSTEM COST- QPERATING YEAR ek LOCATION:
UNIT COST S R N S —
DESCRIPTION RUPIAH US. S _ [EOUIV_US 5| QUANTITY RUPIAH us. 3 EQUINLENT US.S
1.] PRIMARY LINES - KMS 1.0
2.]a)477kcmil -AAC-30] - 1585638 6833.84 | 10654.66 N
3|b)#4/0-AAC-39 " 1204397 3960.98 6863.14
4 [c)#1/0-AAAC-30 1093604 3179.66 5814.85
"5 | g) #2-AAAC-30 1055525 | 2771.63 | ~5315.06 d b
[ 6.]e)#1/0-AAAC-"V"@ [ ~ 981771 _ 2504.70 | _w870.%2| . 1 .
| 7.1 )g2-AAAC-"V "9 956385 2232.68 | _4537.22| R ) T
8{g1#2-AAAC-10 652136 | 1392.07 | "2963.48 . R Eaa
9.In)#4-AAAC-10 606315 8§ |__27U3.33] 1.0__ 606915 1240.88 2703.33
10.] SECONDARY LINES - KMS — . 2.0 oo L
11j0)£1/0 AAAC-3wiref 778236 1908.37 3783.63| 1.0 778236 1908.37 378
121b) #2-AAAC-3 wire 752850 1636.35 3850.45] 1.0 752850 1636.35 3450.45
13| SEOONDARY UNDERBLD-XMS| 2.0 ;
14.]a) #1/0-AAAC-2wird 220327 | 1069.70 1620.60] 1.0 220327 | I089.70 120,30
[15]b) #2-AAAC-2 wire | — 194941 |  817.68 1287.%2] 1.0 194941 817.68 1287.42
16 | SERVICES & METERS-EAGH - ‘ | 8503 ]
17]a) IB-2WIRE 7829 30.59 49.46 | 8300 64,980,700 | 253,897.000 _410,477.
18/0) 1§-3WIRE 12998 | '57.50 |, 88.83 [ 300 T2, 592 600 | _ 1hgo{) 00 17 764%8-
191c) 3@-aWIRE __ _ 281177 | TTIB3.TT | 2RET0 3 | 778,351 - T551.31) ! ""f"o 11§
20|TRANSFORMERS-KYA | 1139 | 27,81 | 30.25 | 375 __ | __ . 427,125 |___10316.25| . 11,345.47]
}_i_usﬁm" LIGHTS -EACH | 9529 78.38 | 101.33 192 ...1,829,568 15048.964  19,457.56
22. mncemmem !
23{a)i1® -50 Amp | 242303 6340.00 [8525.00
2[5)393%100 Amp 778644 | 22903.00 | 24779.00 o . |
25 [SECTIONALIZING - EA S R I D R
26fa)1@ FuUsED co | 10299 [~ 61.86] " BE.8F ) T T T T
27./6) 19 OCR.W/SW_ 37794 $84.00 [ 1075.00 o i
28]c)3 %183 OCR W/SW _ 121899 2974.00 | 3268.00_ 1 - -
29/d)30 ABS. 9LL4G 1304.00 | 1532.00 | T —
30| R/W _CLEARING - KMS. 39248 - 94,57 ~____“ T -
[31|SuB-TOTAL @ - I
| 32 | ADJUSTED FOR LOCATION _ N AU SO
33/ SuB-TOTAL ) | 72,468,613 298,006.50 | 472,629.66]
3 | ENGNEERNG AT 5 % 9,807,065 - 23,631.48
33 A 1 82,275,678 1 238,006,001 496,281 15%J

T


http:4729629.66
http:24779.00
http:22903.00
http:19457.L5
http:11500.00
http:3450....45
http:10654.66

DISTRIBUTION SYSTEM COST-QPERATING YEAR LOCATION: ) ATEN - ¢ 7y
UNIT Y EXTENSION '
DESCRIPTION RUPIAH usS. &li EQUIV. U.S. 5| QUANTITY RUPIAH us. $ EQUIVALENT US $
1 |PRIMARY LINES - KMS R
2|a)u77Kemil-AAC-38] 1585538 6833.84 | 10654.66
| 3|b)#u/0-AAC-30" 1204397 | 3960.98 6863.14
4|c)#1/0-AAAC-38 | 1093604 | 3179.66 | 5814.85
5 |g)#2-AAAC-30 1055525 "2771.837 "5313 06 -
 6.e)#1/0-AAAC-"V"Q 981771 | 2504.70 | _4870.42] — 1
| 711)92-AAAC-"V"@ 956385 | 2232.68 | _4537.22 N ] I T O
8g192-AAAC-10 652136 1392.07 2963.48 .
9 [N #u-AAAC-1¢ 606%}5 | 1240.88 | 2703.33 N | ~
10 | SECONDARY LINES=~KMS. o 1.0 R
1t{o)§1/0 AAAC-3wirel 778236 | 1908.37 3783.63] 1.0 | 778236 ° 7" 1908:37 3783.63
12./p) #2-AAAC-3 wire 752850 1636.35 | _3450.45 N X
13. | SECONDARY UNDERBULDAMS, - N
14 c_l__ﬂll_Q__Aﬁ_A_g_Z_y_i_x:g_ 220327 1089.70 1620, 60 .
15 [0) #2-AAAC-2 wite | 194941 817.68 | X287.%2| [T . T 1
16| SERVICES @ METERS-EACH| 8407 | i
17|a) 18 -2WIRE 7829 20.59 | 49.46 | .8250 6,589,250 | 252367.5C | 408,004.25
8fb) 1@-3wiRe T 712998 |~ 57.50 |. 88,83 [ T 150 1,949,700 ~ 7 " “8825.00 13,323.07 |
19| c) 39-4WIRE _ 26117 183,77 INET70TT T 7 182,189 T[T - 128839 [ 1,725.40 |
| 20 | TRANSFORMERS-KVA |~ 139 __27.51.1_ 30.25 | 125 ° 142,375 v | ~"3438.75 . 3781.82
21| SECURITY LIGHTS - EACH. 9529 78.38 | 101.33 192 1,829,568 15048.96 19457.56
22.|VOUTAGE REGUATORS-EACY ) I N
_‘z_g_o)ue SO Amp 212230{_“ 6340.00 [6926.00 |~ — -~
| 26./D)383X100_ Amp 778644 | 22903.00 | 24779.00 . - .
25 | SECTIONALZING - EA. o
bs a) 1@ FUSED C O TT10299 | T 61786 | 86, 68" [ 7T - T ‘
(27]8)18 OCR W/ SW " 737794 |7 98&.00 [1075.00 | -
[28{¢)3X12 OCR W/SW _ 121999 2974.00 | 3268.00 | .
29| d)3@ ABS 9444 | 1304.00 | 1532.00 _ T 1
(30 | R/W_CLEARING - KMS . 39248 - 94.57 R 1
(31/SuB-TOTAL 1, 74 69,471,318 _ | 282,674,97] 450,075.73)]
32 PADWEDEU{LO_C‘A__TION_ AL, o o .
33/ SUB-TOTAL ] 69,471,318 282,674,97] 450,075,
3% |ENGINEERNG AT S % Z 9,339,071 - m
35 TOTA T 78,810,389 382,674,397


http:24779.00
http:22903.00
http:19457.56
http:15048.96
http:13,323.07
http:4U8,00#.25
http:13450.45
http:93---5313.06
http:10654.66

DISTRIBUTION SYSTEM COST- QPERATING YEAR 3 ___ wocat

_

-

UNTI CoST = T'gg_s_.SLLA@_mau_
X NS N
DESCRIPTION RUPIAH US. S JEQuiv_ U5 5| GUANTITY RUPIAH us_$ EQUIALENT US.
1 |PRIMARY LINES - KMS
2]/0)477Kemil -AAC-308] - 1585638 6833,84 | 10654.66 —
3[b)#4/0-AAC-30 1204397 3960.98 6663. 14
4 |c)#1/0-AAAC-39 T 1093604 3179.66 5814.85
S | d)#2-AAAC-30 1055525 | 2771783 [T 75315.06}" :
6.le)F1/0-AAAC-"V"® | ~ 981771 2504.70 | 4870.42| |
b 1)42-AAAC-"V"9 956385 2232.68 4537.22 ) -
8]g1#2-AAAC-1¢0 652136 1392.07 2963.48 S
(9. [M)#4-AAAC-10 6069}5 12640.88 | 2703.33 — T
10 | SECONDARY LINES-KMS . . 2,0 _ . . L T
11{e)#1/0 AAAC-3virel _ 778236 1908,37 37683.63 1.0 778236 ©1908.37 3763.63
12 [v) #2-AAAC-3 wire | 752850 1636.35 3450.645| 1.0 752850 13835 IESU- G5
13 | SECONDARY UNDERBULD-HMS, : N ; -
14 ja) #1/0-AAAC-2wird 220327 1089.70 1620.60 1.0 | 220327 1089.70 1620.60
(15| b) f2-AAAC-2 wire __ 194941 817.68 1287.421 1.0 ”_‘“__"_'_““1'94941__- _ _m.se 1287-562
16| SERVICESRMETERS-EACH] 7304 T
17]a) 10-2wiRe | T 7829 __30.59 | 49.46 7200 " 58,368,800 [ 220248.00 ] 358076.43 |
18/0) 193 WIRE _ 12998 57.50 |. 88.83 | 100 - 1,299,800 1 5750.00 8882.05
19| c) 3I9-4 WIRE "ZEINT | TT1BILTT L 2REI0 | T TRT L 104,5488° [ "- 7735008 .
| 20| TRANSFORMERS - KVA o_.1139 | 272.81. ) 30.25_ 1 330 _{._ 375870 __ | .. 9078.30| _ 9986.01 |
21 SECURITY LIGHTS - EACH 9529 78.38 | 101,33 | 192 |~ 1,829,568 15048.96 19457.56
22.| VOLTAGE REGULATORS-EACH ! _
(23[a)iB -50 Amp 242303 | 340,00 | 692500 _ — T —
| 264 D] B)323X100 Amp _778644 | 22903.00 | 24779.00} | . D I
| 25 [SECTIONALIZING - EA _ _ R IR R _ ]
[26[a) 18 FUSED € O "T0299 | T €1.8E [ BE.68 I T -
27|0) 1@ OCR.W/SW_ " |' 37794 | 984,00 1075.00 | 1 37794 984.00 1075.00
28[c)3 X125 OCR W/SW _ 121899 2974.00 | 3268.00 _ 1
29|a)3@ ABS ou4uh | 1304.00 ] 1532.00 - T
130 | R/W CLEARING - KMS. 39248 - 94,57 1.0 39248 - 94.59 |
31 SUB-TOTAL _ % A 2 ) )
32 |AONSTED FORIOCATION V777 ////////// -
| 334 SUB-TOTAL . ://{/4/%%/7////////////////// /% 62,001,902 _| _257296.4% | 406,698.61
% \ENGNEERNG AT 5% U77/7777 77X WA 8,438,996 - 20,334,93]
35] TOTAL COST B 7 70,560,898 | 257,206 6 427,033.54])

HET


http:4_,.033.54
http:24779.00
http:22903.00
http:19457.56
http:15048.96
http:9981i.O1
http:10654.66

DISTRIBUTION SYSTEM COST-QPERATING YEAR LOCATION: KLATEN
UNIT T AN R —
DESCRIPTION RUPIAH US_S__ [EQUIV. US. 5] QUANTITY RUPIAH us_$ EQUIMLENT US §
1 | PRIMARY LINES - KMS
2]0)477%cmil-AAC-30] - 1585638 6833.84 | 10654.66
3|b)#u/0-AAC-30 _ 1204397 | 3960.98 6863.14
| 4 ]c)#1/0-AAAC-30 1093604 3179.66 5814.85
S |d)#2-AAAC-30 1055525 [ 72771.83 7 75315.06 -
| 6.]e)#1/0-AAAC-"V"§ 981771 2504.70 | 4870.642 — —
7i{t)g2-aAAC-"v g 956385 2232.68 | 4537.22 N N .
B|g)#2-A\AC-1@ 652136 1392.07 2963.48 ]
| 3 [ny#a-AAAC-10 606915 1230.38 | _2703.33 — -
1 10.] SECONDARY LINES - KMS . . o — b R - i
1110)#1/0 AAAC-3wire| 778236 1908.37 3783.63 yis T )
12{p) #2-AAAC-3 wire 752850 1636.35 | 3650.45 5
13. | SECONDARY UNDERBLALD-HMS, L _ 1 -
[16.]a) #1/0-AAAC-2wird 220327 1089.70 1620.60
[15]b) #2-AAAC-2 wire | = 1945&1 "1 8I7.68 | [ 1287, ) ) ) .
| 16 | SERVICES & METERS-EACH - N . 5702 | o
| 1710) 1@ -2 WIRE 7829 __30.59 [ 49.u¢ 5650 | 44,233,850 _ | 172,833.50| 279,421.10 |
18| b) 1@-3 WIRE 12998 757.50 88.83 50 649,900 2875.00 4441 ,02
19 ¢) 3@-4 WIRE 26117 TTIB3STT [ 246,707 [T T2 52234 [ - T367. 54| 493,40 |
| 20 | TRANSFORMERS - KVA 1139 | __27.51 ] 30.25 _| 1535 [ 1,748,365 _42227.85 46440.77
21| SECURITY LIGHTS - EACH 9529 . _| 78.38 | 101.33 96 _. 914,784 | __7524.48]  972A.78
22.| YOLTAGE REGULATORS-EACH r 2 - —
[23]a) 12 -50 Amp 282303 18380.00 (892800 [T | T
| 24| D) 3D 3X100 Amp 778644 | 22903.00 | 24779.00 | . o i
| 25 |SECTIONALIZING - EA L . s i .
(26.]a) 1@ FUSED C O 102997 " "61.58 B5.68 T S . _
(27]6) 1@ OCR W/SW 37794 | 984.007| 1075.00 | L
[28{c)IX 1T OCR W/SW 121899 | 2974.00 | 32€8.00 | . o hes _
| 29{d)3F ABS R __1304.00 | 1532.00 1 - e
30| R/W_CLEARING - KMS. 39243 - 94,57 B
31| SUB-TOTAL Z % Y. Z , S
[ JL{ADASTEDFORAOCATION V77777 /) 1 7 / / N N |
Ap33{suB-ToTAL /1//,%4/ 7% ¢4 | 47,599,133 225,828,37| 340,525,07
" |34 |CNGINEERNG AT 5 % 1 % 7,065,895 - B 7,0 »
3s] TOTAL COST 54,665,028 _225,828,37 7 2 I



http:225,828.37
http:24779-.00
http:22903.00
http:464440.77
http:279,421.10
http:10654.66

DISTR|BUT|ON SYSTEM COST"‘ QPERATING YEAR ______5 e LOCATION: KL ATEN
ALAlEN  CLIAVAL
UNIT CQOST EXTENSION
DESCRIPTION RUPIAH Us 5 EQUIV US 5| QJUANTITY RUPIAH us § EQUIALENT US &
1 | PRIMARY LINES - KMS_ 1.0
2]a)477Kemil-AAC-30] , 1585635 6833.84 | 10654.66 -
3|b)#u/0-AAC-39 1204397 | 3960.98 6863.14 N
| 4 |c)F1/0-AAAC-30 1093604 3179.66 5614.85 -
5 { g)#2-AAAC-30 1055525 2771.63 5315.06 - o e
6.le)#1/0-AAAC-"V"8 | 981771 2504.70 4870.42 = -
| 71f)§2-AAAC-"V"D 956385 2232.68 4537.22 - ‘ _ S
8 |9)4#2-AAAC-10 | 652136 | 1392.07 2963.48 - - -
9 !)JQ-AAAC—IO 6062_15 1240.88 2703.33 1.0 ~606915 "1240.88 ""‘“70-3 33 _].
10.] SECONDARY LINES-KMS | ~ ) e 2.0 I
11.Je)#1/0 AAAC-3wirel 778236 1908.37 | 3783.63 1.0 778236 1908.37 T 3783.63 7]
12 |p) #2-AAAC-3 wire "752850 | 1636.35 | 3450.45 1.0 | 752850 1838.35 IZS0.5%S
17 [SECONOARYUNDERBUADHMS| L . ~ 1.0 T -
(14]a) #1/0-AAAC-2wird 220327 | 1089.70 | 1620.60 < 1 R -
(15 b) #2- AAAC-2 wire 194941 | 817. 6.5.‘» ~ 1287.420 1.0 T 194941 — {7 817.687 ] "‘ngrt{z
16| SERVICES L METERS-EACH] L . 1 e300 | _ N o
17]/a) 18-2WIRE 7829 © 730,59 49.46 _4270 33,429,830_ | 13051_9.30“' 211,173.1
18| b) 10-3 WIRE 12995 . 57.50 88.83 30 389,940 1725.00 "2,664 ﬂs
19 c) 39-4wWiRE 26117 | 183.77 | 246,70 1 26117 183,77 -~ 256.
20 | TRANSFORMERS - KVA 1139 -- | _.27.51 ] 30.25 {. 1175 1,338,325 32324.25_ ) __35,549.13
rZ_LSECUR!TY LIGHTS - EACH 9529 " | 78.38 | 101.33 | __ 96 914,784 | 7524.48 | 9,728.78
22 |VOLAGE REGUATORS-EACH & | L I R S ]
23[@) 18 -50 Amp 242303 | '6340.00 6924.00 NN . ) |
[26[b)323X100 Amp _ 778644 [22903.00 | 24779.00 | L N
25 | SECTIONALIZING - EA o ) 1, - - R
[26.]a) 18 FUSED C O 10299 61.86 |~ 86.68 e (U ’
[271) 1@ OCR.W/SW _3779% | 984,00 | 1075.00 | =’ N .
[28]c)3x1@OCRW/SW | 121899 2974.00 | 3268.00 _| - |. ... , B
29/ d)3 9 ABS. RELTL 1304.00 | 1532.00 - T s _ )
30 R/W CLEARING - KMS. 47 39248 ... 94,57 1.0 39248 I 94,59 |
(31 suB-ToTAL / /M 8 )Y, ) R I
| 32 | ADAISTED FOR LOCA TION 7// /%}/ % %
33| suB-TOTAL 7 ,/J/%’ 7% /,/// 7 38,417,186 | 177,980.08 | 270,481.73 ] 73] |
W |ENGINEERNG AT 5 % L7007 a0 7 A ,///Z 5,616,646 - 13,534,009
[35] TOTAL COST . 7 7 7 44,087,613 | 177,980.08 m, . 82]

9ET


http:13,534.09
http:270,4-81.73
http:177,980.08
http:3268-.00
http:ECTIONAL.MG
http:24779.00
http:22903.00
http:99728.78
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DISTRIBUTION SYSTEM COST— QPERATING YEAR

LOCATION: KLATEN

C.JAYA
UNIT EXTENSION
DESCRIPTION RUPAH US S [EOUIY. U.S. 5] QUANTITY RUPIAH us. & EQUIWALENT US. §
1 | PRIMARY LINES - KMS ,
2{a)u77Kemil-AAC-30] ‘1585638 6833.84 | 10654.66
J|b)#s/0-AAC-30 _ 1204397 | 3960.98 6863.14
| &lc)f1/0-AAAC-30 1093604 | 3179.66 5814.85
S |d)#2-AAAC-3§ 1055525 2771.63 | 5315.06 —
| 6.]e)#1/0-AAAC-"V"9 961771 2504.70 | 4870.42
711 )#2-AAAC-"V"Q 956385 2232.68 | 4537.22 — |
819182 AAAC-1¢ ___ 652136 | 1392.07 2963.48 N
. 9.|n)#u-AAAC-19 606915 1240.88 [ 2703.33 - s R
10 | SECONDARY LINES-KMS| . .1 1.0 L A
1110)#1/0 AAAC-3Iwire]l 778236 1908.37 3783.63 ) )
12.1p) #2-AAAC-3 wire 752850 1636.35 3450.45] 1.0 ., 752850 1636.35 3550,45
13. | SEQONDARY UNDERBLALD-HMS, L : L '
14.|a) #1/0-AAAC-2wird 220327 1089.70 1620.60 ) o
15| b) #2-AAAC-2 wire 194981 "[TT81T7. 68 [ “I&T.e T Y - B N
16, senvusc.».teng-m L _ A | _eson | T ¢ T
17]a) 10-2WIRE 7829 30.59 | 849.46 2770 21,686,330 | 84734,30 | 136,990.52
18.]b) 1IF-3IWRE 12998 | "~ "57.507|" 88,83 | 30 . ‘389,940 ) 1725.00 | 2664.61
19]¢) 39-4 WIRE 261177 71 183,777 286770 1 26117 - 183777 1 286,70
r_gou TRANSFmMERS-KVA _____ 1139 _ _27_'5_]_{____}0”25_ _ 755 8 859945_ _ 2077Q.05 22842.21
[21.| SECURITY LIGHTS - EACH 9529 78.38 | 101.33 | 96 914784 7524.48 9728.78
22.{VOLTAGE REGUATIRS€ 1 :
23[a)1@ -50 Amp 243303 | " 6340.007| 6934.00" AR I R
24 |D}3B 3IX100 Amp 778644 22203.00 | 24779.00 L & . I
25 SECTIONALZING - EA T s I T L
(26./a) 1@ FUSED C O 10299 61.88 1 88.68 - Sl -
271) 18 OCR.W/5W _ 37794 984.00 | 1075.00_ | 1 37794 984.00 1075.06
26{c)3X 19 OCR W/SW 121899 2974.00 | 3268.00_ | | .- TTUTTOC e e
129{d)3 0 ABS f. . Suess 1 1304.00 [ 1532.00_| ~ T 7 ] =
30| R/W CLEARING - KMS . 39248 | - 94,57 )
31 /SUB-TOTAL 777,
| 32/ ADASSTED FOR LOCATION Z e— e L TR UNUUISUE
33| SUB-TOTAL . 4 . 24,667,7 60 117,557_._5___1.15,_9_9_1._3_1
3% |ENGINEERNG AT 5 707 7 7 3,672,715 =
TOTA T 28,340,475 1 117,557.95 ;sgfsi_&bea‘Zﬂs

LET


http:185,848.25
http:136.990.52
http:117,.557.95
http:24779.00
http:22903.00
http:453o7.22
http:10654.66

J DISTRIBUTION SYSTEM COST-QPERATING YEAR LOCATION:  KLet - 231
UNIT COST EXTENSION
DESCRIPTION RUPIAH us. S EQUIV. U.S5. 5 QUANTITY RUPIAH us. $ EQUIVALENT US &
| 1 |PRIMARY_LINES -~ KMS L 1.0
 2]a)u77Kemil -AAC-30] 1555638 6833.84 | 10654.66
3|b)guj0-AAC-30 1204397 | 3960.98 6863.14
&lc)#1/0-AAAC-1Q 1093604 3179.66 5814.85
s | d)#2-AAACC 30 1055525 2771.63 1~ $315.06
6.|e)#1/0-AAAC-"V"D 981771 2504.70 | 4870.42
L 7|1)#2-AAAC-"V"} 956385 2232.68 4537.22 | B
8|ci#2-AAANC-10 652136 | 1392.07 2963.48 - ——
9 [n)#u-AAAC-1¢ 6069}5 1240.88 Z703.33 1.0 606915 | 1240.83__ | _2703.33
10 | SECONDARY LINES - KMS — . - . 1.0 ——— —
1110)#1/0_AAAC-3wire} 778236 1908.37 3783.63] 1.0 778236 1908.37 '_“3752 64
12|p) #2-AAAC-3 wire | 752850 | 1636.35 | 3450.45 -
13 | SEDONDARY UNDEFBLRD-HMS! U P B ..
16|a) #1/0-AAAC-2wirq = 220327 1089.70 1620.60 T )
15]b) #2-AAAC-2 wire 196961 |7 8i7.687|  1287.%2| 7100 T T[T 194941 ~7817.68 1287.42
 16.) SERVICES & METERS-EACH i ) — 1 2092 R
[17{a) 18 -2 WIRE 7829 30.59 | _49.46 | 2060 16,127,740 63015.40_| 101877,42
18 [ b) 19-3 WIRE 12998 57.50 |. 88.83 30 389,940 1725.00 | 2664.61 |
19 ¢) 3I@-4 WIRE 26117 183,77 | 246,70 | 2 5_223& " 367,54 493,40 °
20 | TRANSFORMERS - KVA 1139 27.51 | 30.25_ 590 672010 ____. 16230.90_} 17850.20
21 | SECURITY LIGHTS - EACH 9529 78.38 | 101.33_ 96 914784 7524.48 9728.78 |
22.| VOLTAGE REGAATORS-E ACH '
:23”0)!0 -50 Amp 267303 7| 8340.007|6924.00 | __. I
24{b)383X100 Amp 778644 22903.00 [ 24779.00 . ' I S
;__z‘s.se_cmm.mnc EA. o 1 _ ) d o
26!a) 1@ FUSED C O 10299 61.86 86.68
27[8) 18 OCR W/SW 17794 ___?i_s'_g_'._’pq 1075.00 R
28{c)3 X1 OCR W/SW 121379 2974.00 | 32658.00 _ S _ .
29/d)30 ABS Erayy 1304.00 [1532.00 [ —~ |7 L _
30 R/W_CLEARING - KMS. | - 94,57 1.0 35248 | o 94,57
31| SUB-TOTAL Y. A 7 o o O __, ]
32 | ADAISSTED FOR LOCA TION vV/’ ’, ’;;/;7// 7 V77 /// A
33| suB-TOTAL _ %% % W / 19,776,048 92830.25 | 140,483,386
3% |ENGINEERNG AT 5 % Z//// /"////aW V7 /// ////,//////// 2,915,030 - 7024,17
3s| TOTAL COST V2 % 22,691,678 | _92830.25

8ET


http:92830.25
http:140,483.38
http:92830.25
http:24779.00
http:22903.00
http:10654.66

DISTRIBUTION SYSTEM COST- QPERATING YEAR ___8 ___ LOCATION: KLATEN L JAVA
UNIT_CO EXTENSION
DE SCRIPTION RUPIAR Us. S 2 EQUIV US 5| QUANTITY RUPIAH Us. & EQUIVALENT US S|
_V|{PRIMARY LINES - KMS |
| 2]a)477Kemil-AAC-30}- 1585638 6833.84 | 10654.46
[ 3|v)iajo-AAC-30 1204397 [ 3960.98 6863. 14
& lc)iI1/0-AAAC-30 771093604 | 3179.66 5814.85
5 |d)#2-AAAC-30° 1055525 2771.63 5315.06¢  { p T |
6 le)f1/0-AAAC-"v @ | ~ 981771 2504.70 4870.542
711)42-AAAC-"V"Q 956385 2232.68 4537.22 T ]
8 |g)d2-AAAC-10 652136 | 1392.07 2963.48
9 |n)HL-AAAC-19 6062)5 | 1240.88 | 2703.33 T AR
§10 | SECOLDARY LINES-KMS | —— 1.0 ’ T
V110 71/0 AAC-Jwirel 778236 190837 3783.63 \ |
1121b) #2-AAAC-3 wire | 75285U | 1636.35 3450.45 1.0 752850 1636.35 345045
{13 |SECPOARY DNOEFBIADHMS| - - . o
14]a) #1/0-AAAC-2wire 220327 | 1089.70 | '1620.60 T ) T
15 [b) #2-AAAC-3wire |7 T 194901 T | TTe17.667|TT1287L 82 T T ) R
16| SERVICES R ETERS-BACH] [T T T T T 1492 | ) N |
17|a) 10 -2 WIRE 7829 30.59 49.46 is70 11,508,630 44967.30 72,898,9%
18|b) 12-3 WRE 12998 " 57.50 88.83 20 259,960 ° 1150.00 IR
19| c) 3@-4WIRE 26117 183,77 | 286,70 | 2 52,234 -367,57° —~n93-m-‘—"_‘ '
20 | TRANSFORMERS - KVA 1139 _27.51 30.25 | . .435 495465 _ 11966.85 | __ 13169.74 |
21 | SECURITY LIGHTS - EACH 9529 | 78,38 | 101.33 | --96 914734 | 7s2s.48 | 9728.78
22 | YOLTAGE REGULATORSE ACH r
125|0)18 -50 Amy "262303 7| T6340.00 | 6924.00 N R
2 |D)3IB3X00 Amp 778644 | 22903.00 | 24779.00 . o
: 25 | SECTIONALIZING - EA N ] _ ’ = - —
26{a) 10 FUSED C O 10799 ~ 61.86 86 é8 R . [T
27]0) 1@ OCR 4, C% 37794 1 984 ;(_)'o' )
[28[c)3 X1 OCR W/SW 121899 | 2974.00 i ) R
291d)3@ ABS IunGY 1304 .00 - I
30| R/W_CLEARING - KMS. 39248 . . —
[31]SUB-TOTAL WW’ T - ]
| 32 |ADJUSTED FORWOCATION V.77 /77470 X, ,4/ . )
| 33)SUB-TOTAL L 7% ' | 13,983,923 | 67612.55 | 101,308.75
% |ENGINEERNG _ATS % |7 7 4 &5 2,102,157 —— _MZ%
3] T0TA S / 8 82602020


http:101,308.75
http:67612.55
http:24779.00
http:22903.00
http:13160.74
http:11966.85
http:44967.30
http:10654.06

DISTRIBUTION SYSTEM COST-QPERATING YEAR __9___ ocATiON:

KLATEN c.aava |
UNIT COST EXTENSION
DESCRIPTION RUPIAH Us §Ersczuw. US 5] QUANTITY RUPIAH uS 5 EQUIVALENT US &

1| PRIMARY LINES - KMS | N 1.0

2|e)u77Kemil-AAC-3@] - 1585638 | 6833.84 | 10654.66

_3.b)0u/0-AAC-36 1 1204397 3960.95 6863.14

o1 )#1/0-AAAC-3¢ 1093604 | 3179 66 5814.85

s (d)#2-AAAC-3(" 1055525 2771.53' 5315.06 -

| 6 |e)#1/0-AAAC-"V"D 981771 2504.70 | 4870.42

7 |1)82-AAAC-"V"@ 956385 2232.68 4537.22 -

| 8 |g)f2-AAAC-10 652136 | 1392.07 2963.48 o o

9 [N Fu-AAAC-10 6063}5 1240.88 27033317 1,0 606915 1240.88 ~2703,33
10 | SECOMDARY LINES-KMS | R 1.0 . _ 1
1 1ia)p1/Q AAAC-3wlrel 778236 | 1908.37 | 3783.63| 1.0 778236 1908.37 3783.63
[12]b) #2-AARC- 3 wire 752850 | 1636.35 | 3450.45 : N

13 |SECOMDARY MOERDUADHMS| B 1 2.0 - 1 -

16 |a) #1/0-AAAC-2wire _ 220327 | 1089.70 | 1620.60] 1.0 220327 1089.70 |  1620.39
15 |b) #2-AAAC=2 wire |~ T 154941 | T 817.68° T1287.42177 150 T 194941 817.68 | 1287.42
16 | SERVICES & METERS- EACH| . _ ‘ L

[17]0) 10 -2WIRE 7829 30.59 | 49.46 _ 1270 9,942,830 38849.30 | __62807,93
181b) 10-3 wWRE 12999 57.50 | ~ 88.83 20 259960 1150.00 1776.41
19| c) 3@-4 WiRE 24117 183.77 | 246.70 | © 2 52234 367.57 493,640 |
[ 20 | TRANSFORMERS - KVA 1139 S 27.51 ] 30.25_ 380 432820 10453.80 | 11496.74
21| SECURITY LIGHTS -EACH 7529 _..78.38 | 101.33 |  .9¢ 914784 _ 7524.48 _ |_. 9128.78 |
22| VOLTAGE REGULATORS-EACH ,

23lai1@ -50 Amp ?E2303 Tl 6340.00 | 6924.00 | T T -

24| D)3IB3IX100 Amp 778644 | 22903.00 | 24779.00 ) o |
[ 25 | SECTIONALIZING - EA — e
(26|a) 1@ FUSED C O 10399 | T 61.86 | T 96.689 3

27(B) 18 OCR W/S% | 779t ' 354,00 | 1075.00 o o

28[c)3X1@ OCR W/SW 121599 | _2974.00 | 3265.00 . T

29/d)3@ ABS gnguy | T 1304.00 | 1532, oo ) -

0|R/W CLEAR!NG KMS 39?a5 - 94, 39248 - . 9%.57 _ |
J1{SUB-TOTAL :; %7 4;7 2 "”’ W/‘/////%WW / ///// ) T
| 32 |ADJUSTED FOR LOCA TION A ’,,’;,/j ////// ////////// e ]
33|SUB-TOTAL [ /4,//14 AT A/ ,/,/ / | 13,442,295 | 63,401.78 | _95572.85 |
wlocseeme ais % L7 4 7 7 //,//,“/// 1,987,702 4789. 68
351 _TOTA ST ) 7 15,427,997 GMW

ORT



DISTRIBUTION SYSTEM COST-QPERATING YEAR —10 _ LOCATION: KIATEN C L IAVA
UNIT CCST EXTENSION '
DESCRIPTION RUPIAH Us. 5 EQUIV. U.S 5| CUANTITY RUPIAH US % EQUIALENT US &
1 | PRIMARY LINES - KMS 1,0 . ‘
| 2[a)a77Kemil-AAC-39| 1585638 6833.84 | 10654.66
E (b) 74 /0-AAC- 3¢ 1204397 | 3960.98 6863.16 -
| & |c)#1/0-AAAC-30 1093604 3179.66 5814.85
S [d)#2-AAAC-3¢ 1055525 2771.63 |~ 5315.0¢ - Tl T T/
| 6.]e)#1/0-AAAC-"V"Q 981771 2504.70 | 4870.42 ] s |
L 7{1)p2-AAAC-"V" 9 956385 2232.68_ | 4537.22 o _‘__“:‘
89172-AAAC-1¢ 652136 | 1392.07 | 2963.48 T o
9 In)#u-AAAC- 10 60695 1260.88 |  2703.73 1.0 606915 1240.68 2,703.33
10 | SECORDARY LINES-KMS.| AU . SRR
11]0)p1/0_AAAC-3wirel _ 778236 1908.37 3783.63 . .
12./b) #2-AAAC-3 wire 752850 | 1636.35 3450.45 T
13. | SECONDARY UNDERBULD-HMS, N 1 k
14]a) #1/0-AAAC-2wirq 220327 | 10A9.70 | ~1620.60 - ‘
151b) #2-AAAC-2 wire | ~ 194941 | ""817.68 | I28T. BT 77 |7 R
16| SERVICES @ METERS-EACH| _ ; R ~ 1092 . R O AU,
17]|aj 18-2WIRE 7829 30.59 |  49.46 1060 8,298,740 _ | 32,425.40_| 52,422.36
18,/ b) 107~ 3 WIRE 12998 57.50 88.83 30 389,940 | 1,725.00 |  2,664.61
12¢) ID-L WIRE _ __26117 ”183 77 _2_156”7__0 - 52,234 - 367.5% ___593 41
20 | TRANSFORMERS - KVA. . 1139 _27.51 |_.30,25_| 305 347,395__ | 8,390.55__}| . 9,227.65 )
| 21| SECURITY LIGHTS - EACH 9529 76.38 | 101.33 | 96 . 914,688 | 7,524.48 _9,728.55
22.|VOLTAGE REGULATORS-EACH : - _ ' . .
23]a)18 -50 Aup 252303 7| 834000 |6924.00 | T |~ T —om e
26| D)3B3X100 Amp 778644 | 22903.00 | 24779.00°| T T 1
25 |SECTIONALIZING - EA ) ) N ) ! N
26|a) 18 FUSED C O 10299 61.68 86.65 )
27| b)Y 18 OCR W/5W _ 37796 | 984.00 | 1075.00 | 4 37,79 ___. | .984.00__ _| _1,075.02
28{c)3X13 OCR W/SW _121%99 | 2974.00 | 3268.00 | = I IO PG DA
29/a)3 9 ABS T vsube T 1304.00 | 1532.00 | o L R
30| R/W CLEARING - KMS. 392!2/7//”/_” - i 94.5}7»" ) - T ——
31| SUB-TOTAL 2 7, ¢ /’77/ 4 Z /ﬂ/// . :
32 mmsrenmn;ocnuon 7 // 2 / ) oy e
33| SUB-TOTAL ,,// /,,////,, 7, /r/{,"/ 10,647,706 _ | 52,657.85 | 78,314.98
% |ENGNEERNG ATS % b7 777 %771 777 77 /////Z// % 1,625,036 = 1,.915.75 4
10T Z Z ' 12,272,742 ol 200820080 =



http:78,314.98
http:52t.657.85
http:24779.00
http:22903.00
http:O0-6924.00
http:8,390.55
http:2,664.61
http:1,725.00
http:32,25.40
http:10654.66

DISTRIBUTION SYSTEM COST-QPERATING YEAR __11____

UNIT COQST wEC:Trm:; stLgTEN CaJAYA.
N

DESCRIPTION RUPIAH US & JEQUIV US 5] QUANTITY RUPIAH USs $ EQUIW SNT US. 5
 _V [PRIMARY LINES - KM5 | = . 1.0

2]a)877Kemi L-AAC-38) 1545634 6333.84 | 10654.66] B
| 3{b)#sjo-AAC- 30 1204327 | 3960.98 6863. la

Lle)itl/0-AAAC-30 1093604 3179.66 5814.85 -

5 g)_!l?-f\AAC-}G 1055525 2771.63 5315.06 _ e
6|e)#1/0-AAAC-"V"D 281771 2504.70 4870.42 ““

T2 -AAAC-"\ "D 956385 2232.68 4537.22 i T T
8 |g1#2-AAAC-1Y 652136 | 1392.07 | 2963.48 =
5 | ny i AAAC 10 604215 1250.88 | 270333 1.0 606,915 | 1,240.88 | 2,703.33 |
10 | SECONDARY LINES-KMS | 1 a0 ! i
1110)#1/0 AAAC-3wire| __ 778236 1908.37 3783.63 1.0 778,236 1,908.37 | ~ 3778364
121b) #2-AAAC-3 wire | 752450 | 1636.35 | 3450.43] 1.0 752,850 | _1,636.35 3,450.45
12 m)/wmm T 220327 | 1089.7 1620.60 o D R rYs

14la) #1/0-AAAC-2wird 22032 .70 .

15| b) 12-AAAC-7 wire 13494} T817.687| T1287.42 10} 220,327 o §--1,089.70 - 1,620-61
16 | SERVICES & METERS-EACH ‘ T | ss2 e ' N

17]a) 18- 2 WIRE - 7829 730.59 | 49.46 | .860 6,732,940 | 26,307.40 | 42,531.35
18] b) 19 -3 WIRE 12999 ~ 57.50 85.83 20 259,960 1,150.00 1,776.41 |
119 [ c) 3I0-4 WIRE 26117. | T183.77 | 2h6.70° | 2 52,234 - 367.54 S E 3
/20 | TRANSFORMERS - KVA 1132 27.51 30.25 _| _.270 307,530 7,627.70. ] _.8,168.74
21|SECURITY LIGHTS -EACH | - 9529 - -78.38%-] 101.33_ | _ 96 914,784 _ 7,524.48 | 9728.78
22.|VOLTAGE REGIATOS-EACY, - I - -
23 a)i1@ -50 Amp f 242303 6340.00 | 924,007 |77 T T |77 ’ R
|22 {B) 38 3X100 Amp 7749644 22903.00 | 24779.00 _ T - - - e
| 25 [SECTIONALIZING - EA. _ b ' ’ e _
26/a) 18 FUSED C O 10292~ 61.96 6. 6R -

27|B) 1@ OCR W/SW 37794 954,00 | 1075.00 ) B T

28{c)3 X192 OCR W/SW 121899 | 2974.00 | 3268.00_ o . M
129{d)3@ ABS 26646 1304.00 | 1532.00 | . o i R e

30| R/W CLEARING - KMS. 39245 ’ - 94,57 | 1.0 39,248 - L9857
31 5uB-TOTAL 0, 77, 914, o ]
32 |aonSTEDRRIOCATION 72~ 7 /////////////%////;é - A T
| 33| SUB-TOTAL_ e N 2 A A /4. 10,665,024 | 48,652.42 | 74,351.27
W ENGINEERNG AT 5% | 27077 o i i oA 1,541,957 - 3717.56

3 TAL COST U 2L Z Z 12,206,981 48,652 40

chl


http:24779.00
http:1,776.41
http:1,150.00
http:26,307.40
http:01620.60
http:10654.66

DISTRIBUTION SYSTEM COST-QPERATING YEAR _12 __ tOCATION: 4 a1en coaava |

UNIT COST EXTENSION
DESCRIPTION RUPIAH US. S EQUIV. U.S 5] CJUANTITY RUPIAH US. & EQUIALENT US. $
| 1 | PRIMARY LINES - KMS 1.0
1 2]0)477Kemil -AAC-30] 1585638 6833.84 | 10654.66
| 3[b)#u/0-AAC-30 1204397 | 3960.98 6863.14
&|c)ff1/n-AAAC-30 1093604 3179.66 | 5814.85
s |a)#2-ANAC-3¢ 1055525 2771.63 5315.06 T
| 6.7e)#11/0-AAAC-"V"Q 981771 2504.70 4870.542 4 L
7T1t)12-13AC-"v"Q 956385 2232.68 4537.22 .
8ig)/2-ANAC-10 | _ 652136 | 1392.07 2963.48 A ]
9 |n)is-AYAC-10 606215 1240.88 2703.33 1.0 606,915 - 1,240.88 2,703.33
|10 | SECONDARY LINES-KMS. e ) - ' e ]
11§0)81/0 AAAC-3wirel 775236 | 1908.37 | 3783.63 _ _
[12|p) #2-72C-3 wire 752550 | 1636.35 | 3450.45 T
13 [SECONDARY UNDERBULDHMS] o I 0 ] R .
14]a) #1/0-AAAC-2wird 220327 1089.70 70 1620.60 Q ]
15 | b) 72-241C-2 wire 194941 '817.68°|7 "1287.42] T.0 194,961 |7 817.88 T 17 1,287.42 |
| 16 | SERVICES & METERS- EACH : 682 18
17|a) 10 -2 WIRE 7929 30.59 | 49.46 650 | 5,088,850 19,883.507 732,I85.79
(18] b) 12-3 WiRe 12995 57.50°| 88.83 30 389,940 1,725.00 2,668.%1
19 ¢) 3@-4 WIRE 26117 183.77 | 246.70 2 52,234 - 367.54 T T §330W]
| 20 | TRANSFORMERS - KVA 1139 27.51 }. . 30.25._) 195 222,105 5,364.45| _ 5,899.64_
21 | SECURITY LIGHTS -EACH. 9529 78.38 | 101.33 |  9¢ 914,784 7,526.48| 9,728.78
| 22.|VOLTAGE REGRATORS-EACH ¢ ) ) » e | I S
123]a)iD -50 Amp 242303 .| 6340.00 | 6924.00 I
26 |B)393X100 Amp 779644 22903.00 | 24779.00 - ]
Fzs SECTIONALIZING - EA - 1 - - —— —]
26.la) 18 FUSED C O 10299 61.86 86.68 ’ - ]
27|b) 1@ OCR W /SW 37794 984.00 | 1075.00 ' S R S —
28|c)IX1Z OCR W/SW "21599 2974.00 | 3268.00 : - — .
29(d)3 0 ABS 94“. niﬁf‘oo” 1532.00 - e ]
30| R/W CLEARING - KMS. 94,57 | .
31{SUB-TOTAL // ﬁ// $E ,/////// U817 ey ) e —
L // ./, AL
| 32 |ADIUSTEDFORWOCATION V7 777 7 ,/,’ / //// // % ,4// - - —
| 33| SUB-TO VAL // 0k T/ ///‘// A 7,486,769 . | 36,923.4% |_ 54,922.88]
Je |excnmsanG ats % T il ,%.///////////////// ﬂ/////)/ 9, £4A8 =
3s| TOTAL COST WW’/// A A 8,609 817 6,923.44

78
237 339.55 y~


http:1,287.42
http:92728.78
http:7,524.48
http:5,364.45
http:1,725.00
http:19,883.50
http:24779.00
http:10654.66
http:22903.00

DISTRIBUTION SYSTEM COST-QPERATING YEAR

LOCATION:

KLATEN

C.IAVA
| UNIT COST EXTENSION
DESCRIPTION RUPIAH US. 5 EQUIV. U 5. 5| CUANTITY RUPIAH US. EQUIVALENT US 5
1 | PRIMARY LINES - KMS 1.0
2|a)u77Kcmil -AAC-30] 1585638 6833.84 | 10654.66
| 3|b)#u/0-AAC-30 1204397 3960.98 6863.154
«lcril/n-AAAC-30 | 1093604 3179.66 S814.85 _
LS | d)#2-AAAC-3¢ 1055525 2771.63 '5315.06 :
| 6 |e)#1/0-AAAC-"V"D 981771 2504.70 | 4870.42 )
711)p2-A%AC-"V"9 956385 2232.68 4537.22 ; C T T T
8/g172-4A2AC-1¢0 652136 | 1392.07 2963.48 —em—
[9|n)i4-ANAC-1¢ 606315 [ 1240.88 | 2703.33|7 1.0 £ 606,915 | 1,240.88 | 2,703.33 |
10 | SECONDARY LINES -KMS . ) i.o (v T
1110)#1/0 AAAC-3wirel 778236 1908.37 3753.63] 1.0 (778,236 1,908.37 3,783.64 |
12p) #12-\"AC-3 wire 7 -850 | 1636.35 | 3450.645- - )
13 [secroary eBADKMs] o550 | T 1.0 T _ D
16]a) #1/0-AAAC-2wire 220327 | 1089.70 1620.60]. z
1o 17 AAAC-2 wire]| ~ 1oade1 | 817.é87| " iserigg| L0 -~ 2203327 1 1,089.70 1 1.620.61
(16 servicesemoTers-EACH] | o - ;. I
17]a) 18 -2 WIRE 7829 30.59 49,46 : .78
(e | b) 19-3 wing 12998 27.30 |, 88.83 33 132,950 | 1.437.50 | 2.320.81
19]¢) 3@-cwire 26117 - . 183.77 | 24e, 2 1. 52,234 " 367.54 |  w93.41_ |
20 | TRANSFORMERS - KVA. 1139, 27.51 30.25_| 165 187,935 | &,539.15 | _4,992.01
21| SECURITY LIGHTS -EACH 9529 78.38 | 101.33 96. 914,784 | 7,524.48 | 79,728.78
| 22.| VOLTAGE REGULATIRS-EAY : U o -7 T —
[23[a) 10 - 50 Amp 252303 " | "6340.00 | 6924.00 DY oot N 1
26| 0)323X1¢0 Amp 778644 22903.00 | 24779.00 - B
25 |SECTIONALIZING - EA L - B ]
2€|a) 1@ FUSED C O 10299 61.86 86.68 —
27| 6) 18 OCR W/ SW 37794  984.00 | 1075.00 S ) _
(28]c)3 X192 OCR W/SW 121899 2974.00 | 3268.00 R
29| )39 ABS. KT 1304.00 | 1532.00 _ -
30| R/W CLEARING - KMS. 39248 -
31| SUB-TOTAL T ‘W % 39,248 : -9:..51.:‘
32| ADJUSTED FOR LOCATION | ,4 7, /
33 suB-TOTAL _7 6,647,679 | 31, 873.12| 47,891.64
% |ENGINEERNG AT 5 % rf///"//’ '( /, 2.394.58
35| TOTAL COST R 7,641,430 31,873.12 0

T


http:50,286.22
http:31,873.12
http:I7,O91.64
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http:1.532.00
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DISTRIBUTION SYSTEM COST-QPERATING YEAR _1&____LOCATION: 40 ATFN c.aava |

UNIT COST EXTENSION
DE SCRIPTION RUPIAR US S |EQUIV. US. 5] QUANTITY RUPIAH Us. EQUIVALENT 1155

| 1| PRIMARY LINES - KMS | U S, - 1.0

| 2]a)477Kemil -AAC-30] 1585635 6833.84 | 10654.46

| 3|b)#s/0-AAC-30 1204397 3960.98 6863.14] L 1

4|c)i1/D-AAAC-38 " 1093604 3179.66 5814.85

S |d)#12-ANAC-3¢ 1055525 2771.63 5315.065| - - -
6le)1/0-AAAC-"V"D 931771 2504.70 4870.47 . . N
TIt)42-A4AC-"V"Q 956385 2232.68 4537.22 . ]
Bl9)#2-A\\C-1¢ 692136 | 1392.07 2963.48 R L , -

3 | n)#t-ANAC- 1§ 606215 [240.88 | 2703°33| 7 I.0-. [ | "606,915 - | = 1,240.88 '2703.33 |
10 | SECONDARY LINES - KMS R 1.0. L - I
11}0)#1/0 AAAC-3wiref 778236 | 1908.37 3783.63| . 1.0 | 778,236 1,908.37 3783.63
12| p) #2-1\4AC-3 wire 752850 1636.35 350,45 - T e ]

13 | SECONDARY UNDERBULD-HMS - I R Eee ¥1) R
146 ]a) #1/0-AAAC-2wire 220327 1089.70 | 1is620.60 1.0~ |- 220,327 1,089.70 | 1620.39 |
15 | b) #2-AAAC-2 wire 194941 617.68 | 1287.42 _ ST s 1 ]
16 | SERVICES & METERS-EACH . 477 - T
[17]a) 10 -2WIRE 7929 30.59 | 49.46 450 3,523,050 _ 13765.50 22254.78
18{b) 1@-3 WIRE 12999 - .-57.50 | 88.83 25.- 324.50 . 1437.50 2220.51
19)c) 39-4 WIRE 26117 "~ | T183.77 | 246.70 2 52234~ 1 | .- 367.57 T TRIITHRO
20 | TRANSFORMERS - KVA 1132 27.51.|. 30.25 165 187,935 .4539.15 . 4992.01 |
21 | SECURITY LIGHTS - EACH 2529 - 78.38 | 101.33 -, 96- 914784 - 7524.48 97268.78
22| VOLTAGE REGULATORS-E ACH e o R S T RN ]
| 23[0)10 -50 Amp 262303, 6340.00 | 6924.00 ‘ ) ]
21b)323X100 Amp 779644 22903.00 | 24779.00 | - e

25 ISECTIONALIZING - EA : i - - N ‘ . ]
26{a) '@ FUSED C O 10292 61.86° | B86.68 1 10,799 61.86 86.68
27|b) 1@ OCR 1/SW 37724 994,00 | 1075.00 L i e
28{c)3x1@ OCR W/SW 121899 2974.00 | 3268.00 | : - —
29{d)3 @ ABS 9nLLY 1304.00 | 1532.00 - B
| 30 | R/W CLEARING - KMS. . 39243 I SR ! ./577/ - i .
22 [aonerinms AW Y 4 -
s EDFORLOCATION 1 A /,’,’,.’,’:27 7% ///// 2, /’% : TR
| 33| SUB-TOTAL i /////,j,//////,// 6619230 31935.01 | 47884.96 |
% |ENGINEERNG AT 5 % V/l 7 7777 /777 77777 74%/4{»;'%/////2//% 993613 = __zz}.&.._%:
35] TOTAL COST 07 ) A0 X 7,612,863 31,935.01] 50279,

Ght



DISTRIBUTION SYSTEM COST-QPERATING YEAR _15 . LOCATION: 11 ATEN EITY
UNIT COST EXTENSION e
CESCRIPTION RUPIAR UsS S EOUIV U S 5| QUANTITY RUPIAR T COUNALERT US S
| PRIMARY LINES - KMS | o 1.0
[a)477Kemil -AAC-30] 1595633 6833.84 | 10654.66
b)44/0-AAC-30 1204397 3960.98 6863.14
c)#1/0-AAAC-30 1093604 3179.66 5814.85
d)#2-AAAC-30 1155525 2771.63 5315.06 - —
e)#1/0-AAAC-"V"9 981771 2504.70 4870.42 T ‘
f)#2-4AAC-"V"9 956385 2232.68 4537.22 ]
g} #2-AAAC-10 . 652136 | 1392.07 2963.48 L . ]
h)#4-AAAC-10 606215 1240.88 | 2703.33] 1.0 ~ 606915 17 1240.88 2703.33 77
| SECONDARY LINES-KMS | . 1.0 _ T
a)#1/0 AMAC-Imirel 778236 [ 1903737 3793.63] 1.0 _| 778236 1908.37 3783.64 |
2|p)#2-A*AC-3 wire | 752850 | 1836.35 | 3450.85] -
) [SECONDARY UNDERBULDHMS| L 1 e.0 T T 1 —7=
a) #1/0-AAAC-2wirqg 220327 1089.70 | 1620.60] 1.0 220327 | 1989.70 | 7 1820.39 |
b) #2-AAAC-2 wire 194941 817.68 1287.42] 7 1.0 194941 817.68 - 128782
SERVICES & METERS-EACH . ] 277 ) o
a) 1@ -2 WIRE 7829 30.59 49.46 .220 1,722,380 6729.80 10880.11
b) 19 -3 WIRE 12998 57.50 86.83 55 . 714890 3162.50 4885.13
c¢) 30-4 WIRE 26117 183.77 | 245,70 2 52234 - 367.57 TTTR93ITR0T
TRANSFORMERS - KVA 1139 27.51.1 30.25 100 113900 2751.00 | _ 3025.46 |
SECURITY LIGHTS -EACH 9529 -.78.38 | 101.33 96 914784 | 7524.48_ | ~ 9728.78
| 22.| VOLTAGE REGULATORS-E/#CH ! ) o ) ) ]
a)i® -50 Amp 242303 6340.00 | 6924.00 T . o N
b)323X100 Amp ~ 778644 22903.00 | 24779'.00 -
SECTIONALIZING - EA ’ ) o
a)!@ FUSED CO 10229 61.66 86.68% - ‘ o
) 1@ OCR V%/SW 37794 994.00 | 1075.00 - N
Je)3x12 OCR W/5H 121899 | _2974.00| 3268.00 S . R
d)3Q ABS. 9Ly 1304.00 | 1532.00 - 1
R/W CLEAR!NG -KMS. 392489 -y 94, 5/7//” /” / 39248 - 9,57
A b2, // R
SUB-TOTAL . //7 /// % 7 / / =T
ADJUSTED FOR LOCATION 7 /// %// ,,,J/ /,,
suB-0TAL b7 . 7 ,,,, ., / 5,357,855 | 25,591.98 38__29_2_ 47 __J
ENGINEERNG AT 5 % b7 A ’/////// ,,,,,/ 7 798,926 - 1925 ’
TOTAL COST 775857 Z 6,156,7 23.591.98 -




ANNEX D



AMSEX D, ZINANCIAL PORRCAST Fage 1of8 147
— PROJECT ASSUMPTIONS oeangy FEATER
INITIAL - YEAR OF OPERATION
ITEM PROJECT 1 2 | 3 [ < 5 6 | 7 18 T s T w0 1 12|13 7 e 15
I 4 R D B i g T ';z%}/:/wm
1.| NUMBER OF DESAS 9 9% | ] % 9l se1 sl 6] 95| o % | s % | oc ]
e r‘{‘;%/// ,'/ P ’.- c, //’r/,/, 3 N S /;;{(’,"» 1‘7,’;11 K '/, A ’,1:" .’9’ ///;///I’///
2} NO OF nEW RESIDENTiA CONSWVERS [ 2,000 | eoc0 | eoec | 70000 5,500 | 4200 | 2,700 1 2.0 | 13001 2 300 & A o i o s
3.} NUMEER OF CONSUMERS 10,000 118,000 125,000 130,500 134,72¢ §37,950 ] 39,400 | 20,500 jez.p00 |33 1,80 1o _lad N
& | A/ZRAGE NUMSER GF CONSUMERS 6,005 }.:g:y:: :1,5'01;753 22,609 136,630 | 35,400 4;;3— 41 g :S:‘;—« .:3 ff‘:“f:‘:()?» ] ;:ﬁqfi} :; :;
5.] AVERAGE KWH / MONTH 22 22 22 22 26 30 35 39 43 46 50 33 ] §7 ('] 61
S S e, ., A N N A P v A TG NN i
€| NO OF NEW ComiER0A. CONSUMERS | 23 500 400 30| 200 160 100 % s % 2 50 30 7 s0 I 25
7§ t2235R OF CQ‘;'E.."!:RS 730 1,150 1,450 1,65¢C 1,750 1,830 1,847 2,030 | 2,120 2,212 | 2,290 2,370 2,445 2,495 2,823
81 AIENATE LUMBER 5 CONSUMERS 500 $50 13084 1,550 1,700 _§ 1 500 1,858 165} 20 2,10% 2,230 1 2,3%¢ 1 2,40 L 2,670 | 2,508 ]
9} AERAGE n\H / MONTH 132 152 121, 132 156 0 §_ue | md  ass -/ 3000 s L s | s, 36
- AR R N L AW AR 2 s A R SO ¢
10| NUMBE R OF S RZET LIGATS J DESA 7 9/[ 1wl 321 13 78 TS BT R 19} 9 a1 21)7 23
T G S e e F T g e i L R R i R S s 0% T AT
1| NO OF NEW JRRIGATION CONIMERS | -
12| NUMSER CF puuss _ .
13] AVERAGE NUMSER OF PUMPS
21 AVERAGE KA/ MONTH
151 NUMBER OF hGLRSJ MONTH ]
. 7 L i o L A A e R 2 A B Bt R e 7 2 % e A8
16| NO OF NEW GRAIN MILLS [ 1o ] s 3 2 2 2 2 2 2 2 | 2 2 2| "2 2
17| NUMBER OF MILLS S - - 20 w5-{ - 28] -30 32 3¢ 35 37 38 40 42 44 46 #] so]
18] AVERAGE NLMBER GF MILLS 15 22 27 28 31 33 35 36 37 39 4t 43 ‘s 47 4
181 AVERAGE W/ MONTH 12 12 13 13 14 14 15 15 16 16 17 17 18 16 18
2] NUMLER OF HCLRS [ MONTH 250 258 20 235 270 27! 250 235 o 295 330 303 310 315 320
T T L L T 2 Y s S A e Y A7)
211 NO OF NEN WAT=R SYSIEMS | 45 48 48 4S 45 43 43 18 43 43 45 45 48 48 48
22| NUMBER OF SYSTEMS 48 96 144 192 240 288 336 384 432 430 528 576 624 672 720
23| AVERAGE NUMBER OF SYSIEMS Y 72 120] 168 26 | 264 |- 312 360 | 408 456 504 | ss2 600 518 696
24] WERAGE KW/ MONTH ] 0.4 04 o4 o0.4] 0.4 0.4 04 04 o034 0.4 04 04 . o4 0.4] - o.4
251 NUMEBZR OF HOUR M TH 90 90 90 90 90 90 20 90 99 80 52 [¢] 90 90
= LS L P T L D T T A e e A T
261 NO CF NEW MISCELLANZOUS - 2 2 2 2 3 3 3 3 3 P 4 4 P A <
271 NUMBER 0~ CONSLMESR 2 4 6 8 11 14 17 20 23 27 _] 31 35 39 43 47
28] AVERAGE NUMBER OF CONSUMERS © -y = - P 14 19] a2 25 29 33 a7 1 .
29] AVERAGE KWH/ MONTH 6,250 1 6.250 | 6.250) 6.250 | 6.250 | 6,250 .250! 62500 6.250 | 6.250 | 6,250] 6:250 § 6,250 62501 ¢ 7e0
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ARDRS 9. FPISAZCIAL TOSECAST
CONSUMER USAGE , SALES & POWER REQUIREMENTS . xLaTEN
TABLE 18. LOCAVION
YEAR OF OPERATION
17T EM v T 2 Ty s | e T 7 T 3 10 1 12 13 14 is
- o, 2 4 7
Y R Rl N R s s s v v v 2
§ NUMBER OF CONSUMERS g DL Gl L e Sy T T, RNy d
o Hes centecl Lo% ta 00N .40 ! 7,70 »” ¥ 3 050 3 s «0_10C 41 o 41 son 4) 40 44 30 43 &0 a4 O 45 100
©_Comme-cict P "o 1,30 1,850 1,3m Ry 100 e 2,0% 2,163 2,3 19w 2,00 1,4% 2,50
¢ _Street Lignts £22 79 Lo 1182 1242 1310 14a2 TN L.A32 L ST 1970 2813 2412 2,200
€_Waier Systems p L) bl 10 188 218 Ine N2 30 a8 434 304 182 0 (1] %
PCWER CONSUMERS
¢ Grain® Miliy Ty n t1d k) b1} n ¥ » 3 3 1] 4 [} 4 4
1 _lirigetien Pymog - . - . . .
V]
»
" =
1 _MAC Hower Longumers 3 1 h . 13 15 18 ko 28 i u 3 1] as
Io0Tat --L.»J fe e 2.2 PR I8 18 o e )3 aqm AN LA 40.%8 38 ~0n Vv, om A,
bl Pt asinid ; A > ” / 12 T
., 7/, 7 S T AP AN /5 AT Ay 22 4/, /// ///;. “ ,;{ e ”//tbz/)
L M s 4 s w} s PRI AP AR A s S, (s VARG 7 P% PP
¢ AYERAGE MOKTNLY USASE Rwn /7/ AR A Ay s g ’ PN <, . 7 /”’/
o _Ffesigential R 2 B 22 2 x n Jy i 4 o1 s I aa ! Al
b_Corrierciot 137 i 12 132 188 1o 0 PN M PN L ) ns o e 30
¢ Sireet Legrtsy £ (3] )] 8 4 (A} «© a4 a3 (L €3 & ™ s 43
G wmcter Syeiamy 30 ® 3 " 3 In b S b1 A" ALY 3 )73 p) pT) b3
PIWER CONSUMERS
¢ Gron Wil s 2009 T yon 3 0 3, 008 3 Y0 3 a0 o0 P e § 845 4,70 3.7 LT 3,3% S 30 3,760
! lrrqal on Pymnae
S
n
s
I_Mic Poaee Comeimery 8,330 428 s 150 s 10 + 20 & 250 . & 50 s 10 s 250 150 4,750
s 4 2R 157 =
AP >, s, . 7 vz v, 95, / A LA = )2 T 4
Ve i /// s, Ve W T,
3 TOTAL MONTHLY SALES nww 7z, L e 7 e A b G bt L
O N A ‘e 7 i ok s e s g s
8 e Zertisi AT~ m.~o o0 soso e >ism ftaeae frswien oweaw |1 wan friwng 23 %0 f21sero jrevaxr 3ot
B Ccmmerceat 8, "t T 1 ar ) 00w 23% 314 X0 307 o e LT 390, &1 an 79 830 123 13 1w 2T " .
€ S sest Ligmry X . PR a8 | e 1A Aiw sy s £0 120 4 =3 4um R T [ s . (0 PR
L]
g Wwoler So e St 200 A5 1 e ryp 2328 5_50n. 121 e | e R B a3 sy N | 23y 25,058
PONEH [CWSIMIRS
¢ Gram Miliy 43000 27,33 030 9, %08 nLIE 127,00 10,0 Myeo_ | ja e TTR 29300 nr e 8,00 206,490
! lengation Pumps
S
Ll -
.
1ML Pawer Fomamers S 13 Sy 1,3 a4 e M 8 veno e . e 1 o [T
torTay EL A e a ey . 1.0 8 aet s 1 ],Al‘ iy S L VI 5 31T R P I-’:«’- 1 R ML
- ‘s - 7y v s . . 7 ” . » - 7 - L arad
£ ANNUAL POWER REQUIRCMENTS sowm s L e . DS S A NN ,/’ o
- R 7 . . . L0 e . . s 7, Gy .
O MwH 50LD 134 s M (X7 12,700 16 302 20,708 2,70 3w ILees X oy
© SYSIEM L0555 2 3 31 T 19 1] 17 e 13 1" 13 13 2] 1t 1t
—
MWN GIXCQXIID  RACRASED ¢ 300 s e 12,00 18,188 20,008 70,849 o ree 36040 I dLto 2o | eegvy b agae PP s g
@ SYSTEM LOAD FaCI0R 1 1y 1 19 0 3t 3 LT » b1 n ) n n 2
T
SYSTEM PEAR DEMaAND m 3 %) 1) 91 pe 13 0| 13 oo} 1018 y Yae 1 1.0

148
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3. FINANCIAL POREZASY

STATEMENT OF OPERATIONS _

Pr3ge

. - KLATER
TAALE 15, (u.s. $1,000) LOCATION : !
PLANNING YEAR
1TEM 2 1 a9 ] 1 2 1 35 T <« [ s 1 6 ] 7 ] » s | w | w [ 2 [ 3 ] e 5
ACCURAL BASIS .
I OPZRATING REVENUE Z////////////// mn s 1144 1,423 185 2,319 2,833 3,218 3,588 4,000 4428 4763 5,151 3,459 5,597
2 LESE Cost of Power V////A’ - 232 ) o84 8¢ 1,140 1,454 3,791 2077 2,388 2,818 2.9%0 2252 3,397 3,87 LU
3 Cist ~ARG Easpenses ° - - 43 48 $3 ” 77 [~ 100 102 104 122 128 130 148 149 131
4 Ost ~02Y Fidenses //;[// . s =8 64 % 92 s 120 123 128 1 184 184 138 179 1
5 Cst - Cons Espenses ////////M & 75 86 1s 122 131 160 164 165 195 203 208 237 219 24
€ Soles Expenses - ] - 9 10 13 16 1% 16 20 0 i) 24 2% 20 3 32 30
? Drvst - Dezrecrotion V/////////// 122 138 150 162 17 182 157 1% 193 200 207 20 210 212 218
8 Dist - Interest - - 8 94 100 1c8 1 1 331 1 183 160 15% H 147 148 542
£ TOTAL CPER € XPENSES - - 837 (13 1.14¢ L4 M) 2.0 2,429 2,282 3,87 3. 3.86% 4132 4,547 400 5,073
10 OPEZRATING MARG'N - - [234) 0136) (.n 12 1% 24 34 a8 424 s27 363 631 504 €23 $2¢
11 PLUS Membersko Fees (LSS ) - - - - - - - - - - - - - " . - -
13 interest Ircome V////v////'//// - - = - - - = - = = - - - = -
1) TOYAL ACCUR:L %ARGIN . - ] - (234) 109 ) 12 186 24 E3Y] 48 @2 s22_| s 831 604 628 N ]
CASH BASIS . .
14 TOTAL ACCURAL MARGIN r l 234 [T 4 12 155 | 243 334 488 24 527 %] £32, £04 H 823 224
1§ PLUS Tist - Tezreaiotion ////////// 2 13 120 162 173 182 187 1% 193 20 207 209 L] 212 as
11 Ger - Lepreciztion //A///1 - - - - - - ha - - l ol hd hd b z -
127 Cast ~ interest . . a 91 10 .08 111 1 e {31 163 120 155 183 147 146 112
1] Gen = Interest - ! - - - - - - - - - - - - - - - .
1% OROCS CASH MARGIN [ A0} 1%2 246 12 110 8 832 249 380" 387 938, 991 961 98 g%2
L LESS Dedt- Service ////77///// 51 o1 100 18 111 1i1 111 m 273 273 73 213 273 284 84
2 CASH-(Atter Dedt Sevice) W/ /7 /7 /A 28 146 174 39 21 531 h s 1 me 052 212 3] _ 598
RATIOS

3 T1ER 7////‘// r///{ (1 15) J al) [ l uj 3 ! 48l I S 04 38 429 463 l S.1R L1 530 469
mosc T T R T e e e e i e

1%



ANNEX D. PINANCIAL FORECAST ﬁm . 150
. BALANCE SHEET & SYSTEM RATIO ANALYSIS
EN .
TRBLE 20. . (US $1.000) ) LOCATION KLAT
.~ = PLANNING YEAR - : had
ITEM . = 1 r 2 ] 3 ] a l 5 ] 6 l 7 I 8 { - _] 10 | ] i 12 13 l 14 l IS
ASSETS . ’ .
t | CENERATING PLANT - . - - T T - - - - - - - -
2.| DEPRECIAT.ON RESERVE _ . . - - . N - - - - - - - -
3| DISTRIBUTIZN PLANT . 4,306 4,779 5,206 5,564 5,957° | 6,143 6,291 6,397 6,498 6,849 6,927 6,965 7,038 7,085 7,329 _|
4.| DEPRECILATION RESERVE 122 258 408 $70 743 925 Lnz | 1302 1,495 1,695 Lz | 2 1 232 2533 | 2.7
SINET PLANT 184 4521 1,748 £,99 5,214 5.218 5.179 5,095 5,003 5,154 5,025 4,874 4,714 4,552 4,580
€.| WORKING CAFITAL + RESERVE FUNZS 33 o 210 234 170 411 784 1,316 1,722 1,985 2,559 3,279 3,857 4,509 1 _“:"____
7. TOTAL assETs + DEBITS 4,222 4,585 5,008 5,228 5,38 | s.629 5983 | 641 6,725 7.139 7.584 8,093 8.571 9061 i
LIAGILITIES
8 [ MEMBERSHIP FEES (US ) _ _ R - |- - 1 . . . . - - - -
8| INTEREST INCOME _ ;i . . | - . - - - - - - - -
10] PAT CAPITAL ¢ OPER. MARGINS @23) (344) (348) (33¢) (180) 55 399 £47 1,21 1,793 2,361 2,992 3,59 4,224 4,748
31| 2% LGNG- TERM OEBT 4,305 0,775 5,206 2,564 5,564 5,564 5,564 5,504 358 33 358 358 358 - 1 -
12§ 3% LONG~- TERM DEBT | - - - - - - 5,09 4,983 4,865 4,743 4,617 4,837 4,695
1] OPERATING LOANS 1 1 1 150 R - - - - - - . . - . 1
14 TOTAL LIABILITIES + CREDITS 4,222 4,585 ] ——:oor—".s‘.zzs o ;.:J 5,629 5,963 6,411 6,725 7,139 7.584 8,093 8,571 9,061 9,443
RATIOS
12| GENERATION PLENT US $/KWH - | 4 /__,{, - y
T6,| AVG, FOWER COST US § / kWP 5.3 \ 1 1 %___ 63 \\
12.] SYSTEM LOAD FACTOR % 16 N\ N v ] —— -} B}
1&) AVG. SELLING FRICE US ¢ /Kvi— L1 AN A 1.6 \ /= 2§ _
o cocrions o rras Lne. | NS az | __><_ o 7.3
2C, DISTR BUTION PLANT US §/C2nm 658 N\ 172 R — 2 1. . ]
21] CrSTRIBUTION PLANT US &/ Kw— 123 pd N 29 P N\ A )
22| CONTROLABLE EXPENSES USS/SONS| o, 3p / N\, 8864 ) h - 30.78 -
23] RETURNON 11XNET PLANT v, el / \ o 1.91__: i : 12.19
24] EQUITY LEVEL % .9 .3 2.2 :
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ANEEE D. F1IEANCIAL FORRCASY

TRXE 2, ’

.

PLANT INVESTMENT DEPRECIATION -& COST
(US $1,000)

OF POWER

tACATION

—tazefo?l "

KLATEN

ITE M

CONSTAUCTION PLRKD

-2

I

-1

8 |

PLANNING
1

7

DISTRIBUTION PLANT

2

LIRE ACHUIDNS
CENERAL PLANT

18

4%

473

427

284

148

108

10

78

)

164

199

3

0y

[-14 54}

%3

k]

Camra_1282 Ex~Twye
INT DUT mG CONSTPUCTION

L

’////:’/;1’,7//’/

D00,

L T T T T

R,

(]
7

TOTA. INVESTNENT

1.4}

4%

)

427

3358

39

143

166

101

381

ki |

38

CUMMILATIVE IRVESTMENT

2,08

y,810

43X

£ 179

5 200

S 64

3 o7

A, 29)

&,39°

[ X xid

8 543

3

L 50 1 44

AVERAGE INVESTNENT

(SR 7Y

3,138

4 03¢

$ 543

|t

4 393

i

5 3

3 76!

6 217

6 34

8 ea

£ any

5,977
6 8%

£,958
£, 0

7,038

7,M0

2,0%%
704

7 3¢
228

CIPRECIATION EXP (3 9,)

122

13s

150

'

183

173

1ay

190

$)

2]

30°

it

21

2:2

238

GENERATION PLeNT

PLANT 42D T

Cob T JT5 ELPENER

INT DURING CONSTRLITION

TOTAL INVESTMERT

CUMMUL AYIVE INCGESTMENT
AVEPAGE FLANT INVISTMEN™

DEPRECIATION Exe ( %S

COSY OF POAER

DEFMEZIATICN EXPINSE

INT ZaPT S

~PLANY OnM EXPENSE |

)

3

PLANT A 60 EXPENST |
TOTAL FIr D CCSTS

3.

)

P_At™ F.CTOX

DEva TISY AWK (L5 CEhTS)

FLTo S 2T/l 1y CENT_Y

PIoTT QAT rp b {3 SEWTS)

5.7

5.9

s8¢0

[ A}

Mt P e Lt vl

63

o3

[ B

¢.7

2.8

20

3
1% 3,0

20 002

2 00

1% 655

3¢ 044

8 43

4] €30

49,278

$3 822

36,0%7

12

ANNUAL POREP COST

1,160

3 434

1,791

2,677

I

2 e

3,32

3,597

3.7

88,743
[R13

INSTALLED CaPACITY Mw




AENER 0. FIBANCIAL PORECASY

TRLE 23. ‘

GENERAL FUNDS & EXPENDITURE SJMMARY
(us $ 1,000)

N

ITEM

CONSTRUCTION PEROD] .

PLANNING

YEAR’

_LOCAYION- -

L AL &

KLATER

-~

3 N O R R Y

IE

e

|u|u

GENERAL FUNDS ALLOCATION

l s‘l'ts

Iu]ts

1] FUMDS-BZGINING OF YEAR . '//7///

A . 4 - 150 p 1 o4 20 pal) 1% 411 T84 1,316 1,723 1.988 2,559 3,219 3,857 I 4,309
21 CASH MARGINS (AFTER QEBT SERV) . . (212} 26 148 124 32 427 s 633 sor 814 . €52 ne - a8 o sot
3| OPER LOANS ~ DISTRISUTICh 150 e
4] OPER LOANS = GENERATION
51 TOTAL FUNDS AVAILABLE 210 P Y sy 1,932 Len a2 2,33 2,697 e 3 %7 s s.107

;8.

8 10% GENERAL FUNDS LEVEL //////// W ///////‘ 10 5% ste @ &0 50 e o3 - 08 o i s
7] PLANT INVEST RamTs ////// ///// //// /7/ ///// m W |, s 106 |+ 10t E n ) ) 0 14
& TFUNDS AVAILABLE END GF YEAR 24 17 4 ™ 1.316 1,71 1,915 1,589 3,219 3,437 4.509 l 4863

PROPOSED INVESTMENT

GENGRAL FUNDS AVA.LAELE FOR INVE.

727777

PLANY 'MVEST ROMTS

//’”’ //”/ //7///// i

% RCMD W.C LEVE.

G F, INTEREST IN 9 EECR.

//
i

IRTEREST ON SECURITIES
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ANNEX D, FINANCIAL _FORECAST : _ PageSoll
TABLE 24 DISTRIBUTION PLANT LOANS FUNDS, INTEREST & REPAYMENTS ELATEN
(US $1.000) LOCATION
NS IALE "isN PEROD PLANNING Yy FAR
1 TEM -z - 71 2 1 3 | < 1 s 1 & 7 T o ] s ] o T v 1 ¢ 1 w3 1 v T s
LOAN FUND OtTEPN2TION . .

JPLANT v ROMTS 2 eat 1079 ™ a3 | s ] . 3se 393 | 186 14 108 194 31 3 s | so 50 2¢
2/GiF aNV IN PLANT / . 3oy ! 186 144 108 100 350 " 5. ! 29 0 244
M PLANT LCANS RORD 2,041 1.07% 424 173 427 354 - = - = - - - . ! - - =
WEXPENSES CAPITALIZED N N . . . . . . . - - - - P - -

o Qe N LOANS RORD . . 150 . - . . . . . . . . -

& TOTAL OGNS PGRD (L'VE 8 EXCLULLD) 19 <73 " 35h - - - - ! . - - - ' - - __{
T INTEAEST CAPT=IZED s j B . . - . - - —

:

8| LOAN AWOUNT 2 6~ . . e 473 v- 358 . - LT DU S| P § :

@ 2% CUMULATIVE CEZBT (A LOAN) 2 Ay 4 30a ) § i § J0m 5, 208 200 8,200 W///// 74 //Z/ﬁ W Z////I,// ﬁ/ﬁ
1012 % CUMLLATIVE DEST (8 LOAW) [7/777 /’ 777 /,// // //////////' 358 | 358 355 355 ! 358 35y 358 g ! 358 ///// z/‘/{‘é
|24 CumoLATIVE SEBT (€ AR V170 f/’// 2 RN A, A A L o ; X - 1

12) 2% CUSULATIVE DEBT (TOT~l) 2 ee” 3¢ 3 son s 205 .t Seq s %24 S.spg ) SSed | ssed 3P [ ED) 338 38 35y ! -
W& INT _ON AVe 2% DEUY - 51 st 100 | 1. | nr ! 11 YT YT : = 2 = 2 ] :

3% A

T4 IRTERESY FACTOR 00 | s2v4 o s R 0260 3752
181L,LEVEL PAYMENT ( 03°0) 2on 200 00 Zer 268 200 268
16| DEBY BEGINING YEAR . 3 2 S 0% 4 983 4,808 4 743 .17 4,450
T, INTERKST 138 153 148 144 140 133 13

3+ AMORT.ZATION 310 13 118 22 128 131 334
i9) DEdT END CF YEAR o e e e sope b 399 4088 4,743 L.812 4,450 252

3% B LOAN

29 INTLREST FACTOR B “owo | crse L
21] LEVEL PAYMENT Co510) 11} ]
24 DEBT BEGINING YEAR ) %1
23 INTEREST 11 ]
24 AMOKT.ZATION ? 8
23, DEBY ERD OF YEAR 33 343
51 3% DEBT TOTA_ [A-B LUARS) . _ . . - . . . . - - 3,03 1,983 o ne8 6,741 4,617 037 ! 4688
27 TOTAL INTEREST LINES (I3 - [7-23) . - M [ 100 108 3T m ut 11 13 160 138 151 147 153 169
20 DEST SERVICE PATMENRT LINES U315 - . . - - - - - - - = 223 Pisl b ¥ 2 2 284 2 J






