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Pre face 

This do-:ument has been prepared by Mr Djurzan Hamid, Indonesia, as 

consultant to UNIDO. For the definition of COUD!lon terms of reference for case 

studies an Expert Group Meeting was convened in UNIDO Headquarters in Vienna 

in December 1983. 

In the course of the preparatory work for the Second Consultati·m Meeting 

on Capital Goods to be held in Stockholm in June 1985, eleven country case 

studies were carried out by national experts. These case studies provided 

input to two UNIDO studies on the electric power eouipment industry in 

developing countries, entitled "Electric power equi?Ueni.. production m 

developing countries: options and strategies. An analysis of eleven country 

case studies" (0NIDO/IS.507) and "Electric power equiµnent production m 

developing countries: a typology and elements o E strategy" (UNIDO/IS.509). 

This country case study is present~d as documentation of the sources used 

for the above-mentioned sectoral workinb paper and sec(oral study. 

. 
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EXPLANATORY NOTES 

References to dollars ($) are to United States dollars, unless otherwise 
stated. 

A conuna (,)is used to distinguish thousands and millions. 

A full stop (.) is used to indicate decimals. 

A slash between dates (e.g., 1980/81) indicates a crop year, financial 
year or academic year. 

Use of a hyphen between dates (e.g., 1960-1965) inaicates the full period 
involved, including the beginning and end years. 

Metric tons have been used throughout. 

The following forms have been •Jsed in tables~ 

Three dots( ••• ) indicate that data are not available or are not 
separately reported. 

A dasn (-) ir.dicates that the amount is nil or negligible. 

A blank i~dicates that the item is not applicable. 

Totals may not add up precisely because of rounding. 

Besides the common abbreviations, symbols and terms and those acce~ted JY 

the International System of Units (SI), the following abbreviations ana 

contractions have been used in this report~ 

AC 
or, 
GDP 
GW 
hp 
kW 
kWh 
kV 
kVA 
mA 
MW 
R and D 

Alternating ~urrent 
Direct current 
Gross domestic product 
Gigc•rntt 
Hor seT)ower 
Kilowatt 
Kil..:>watt hour 
Kilovolt 
Ki 10•101 t-ampere 
Mancfacturing value added 
Megawatt 
Research and Deve1 Jment 



1. INTRODUCTION 

Tile total domestic production of primary energy increased by just over 

160 percent between 1972 and 1982. The tiggest increase was for natural gas 

which increased by about 750 per r.e~t over the same period and electrici.ty 

which increased by 600 per cent. Coal increased by just over 240 per c~nt. 

By 1992-93 it is projected that conv~ntional thermal sourr.es 

(steam/coal/geothermal/diesel) will account for about 74 per cent of total 

installed capacity, while hydropower will contribute 22 per cent and gas 

turbines 4 per cent. 

Based on Gnvernment Decree No. 67/1961 all electricity generating 

companies were merged into one agency, 'The State Electricity Company', PLN. 

Based on Presidential Decree No. 15/1978, the Directorate General of Power was 

established as a new unit in the D~partment of Mines and Energy. Government 

Decree No. 36/1979 states that in areas no~ yet electrified by PLN, 

cooperatives and private companies are allowed to operate. 

Tile production of electric power in Indonesia has grown rapidly due to 

the large increase in demand by industry partirularly since 1968, the 

beginning of Indonesia's First Five Year Plan (Repelita I). At the same time 

this has meant a rapid in~rease in maintenance activities carried out 

domestically, in spare parts, and in manpower. As a result of government 

policies to increase local content, domestic production capabilities have 

gradually increased. Local content ratios, however, are relatively low. 

Foreign contractors and consultants play an important role in the 

electrical power industry particularly in the areas of design, management and 

coordination, and supervision. 
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Most local firms find difficulty in competing with imports. Furthermore, 

there are no substantial exports of electrical power equipment. While the 

total number of foreign expatriates employed in the electrical power industry 

is small, they tend to o~cupy the top positions in terms of skill and 

responsibility. 

The electrical power equipment industry in Indonesia began with the first 

Five Year Plan (Repelita I), 1969 to 1974. During this period construction 

companies, workshops and factories began accumulatin~ experience in proaucing 

and repairing certain items of electrical power equipment such as small 

turbines for mini hydro powerstations, electrical panels etc. Jn the period 

of the Second Five Year Plan (1974-79) there were some m~nufacturers who be~an 

to produce products such as small electric motors, cables, transformers and to 

assemble diesel motors. By the end of the Third Development Plan (1979-84) 

there were a number of manufacturers producing various types of electrical 

power equipment, primarily for low and medium voltage use. 

Foreign technology is imported in a variety of ways including licensing 

agreements, and joint venture arrangements. However, there are no direct 

subsidiaries of foreign companies operating in this sector in Inaonesia. 

As a result of the current relatively low level of domestic techno.0gical 

capabilities, iocal producers find difficulty in winning contracts from the 

State Electricity Company (PLN). However, it is government policy to attempt 

to increase local content ratios. This is being done, inter alia, by 

encouraging foreign suppliers to sub-contract locally, and by accepting local 

products even where the price and quality are somewhat unfavourable compared 

to imported equivalents. However, the standard of J.ocal subcontracting is 

still relatively low. 

In order to strengthen local industries subsiches are in some instances 

given by governillent. Furthermore, since 1979 the mono?oly by PLN in tl'.e 

electricity sector has been broken and the participation of private companies 

and cooperatives is allowed in some area8. In addition government purchases 

will give priority to locally produced items where feasible. 



- 3 -

2. GENERAL INFORMATION 

2.1 Historical development of agencies involved in generation, transmission 

and distribution 0f electric energy periods: 

2.1.1 Before the Second World War (Dutch Occupation Period) 

- At the end ot the 19th century there were no public uti~ities. In this 

decade there were only private producers in products such as: sugar, tea, 

cooking oil fictories, mining (coal oil and tin). 

- Puolic utilities were supplied by NV NIGM (Naamloze Vencotschap 

Nederlands Ind~sche Gas Matschappij), but it only operated in c~~cain 

places/factories and big cities. 

- According to the Ordinance no. 190/1890 dated 13 ~eptember 1890, there 

were two companies~ 

a) NV NIGM, operati~g in Jakart3. anu 

b) NV ANIEM, ope<ating in Suraoaya 

- At the beginning o[ the 20th century, the Dutch organized 

local/regional power/electric companies. 

According to Crdinance no. 419/1927 Lanas Water Krachtbedrijven (LWK) was 

apr-ointeC: t:o control hydro power generation in West Java and steam generation 

in Jakarta. This agency was under t~e Department of Transportation and 

Irrigation (Verkeer en Water Staats). 

In Lhis period the companies which supplied public utilities were: 

a) NV GEBEO, operating in West Java 

b) NV OGEM, operating in Jakarta and Paiembang 

c) NV SEM, operating i~ Solo and surroundings 

d) G"'EM, 0perating in Madiun ar.ri surroundings 

e) NV ~IGM, operating in Jakarta and Cirebon 

f) NV ANIEM, operating in East Java, Central Java (except Solo), 

Pontianak and Banjarmasin. 
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2.1.2 During the Second World War (Japan's Occupation Period) 

There is insufficien= iformation/data available caused by unfavourable 

conditions~ 

a) 1940 - 1941, Asia-Pacific War 

During this period there were many good positions in the electric 

company which was run by the Dutch who were later replaced by Inuonesians. 

b) 1942 - 1945, Japan's Occupation Period 

The top positions in the electric company that were occupied by the 

Dutch were taken over by the Japanese. During the Dutch occupation period 

there were many electric enterprises but when Japan occupied Inuo.1es1a, the 

electric enterprises were me~ged into one agency. The operating area was 

divideri into 2 territories, which were: 

(i) The Island of Java, under Arny control 

For J~va Island, it was divided into 3 (three) provinces: 

- West Java, ~upplied by Seibu Jawa Denki Jigyo Kosha 

- Central Java, supp~ied by Tynbu Jawa Denki Jigyo Kosha 

- East Java, supplied by Tobu Jawa Denki Yigjo Kosha 

Later thes•- companies were merged into one company under the name of Jawa 

Denki Jigosha, and civil persons replaced military persons in the key 

positions. It covPred all Java Island. 

(ii) Outside Java, under Navy control 

2.1.3 After the independence of the Republic of Indonesia 

Based on the Government Decree (Penetapan Pemerintah) no. l/SD, 

27 October 1945, the Department of Electricity and Gas of the Republic of 

Indonesia was established (Jawatan Listrik dan Gas Republik Indonesia). At 

this time almost all of the Indonesian people favoured Government 

nationalization of all the Dutch companies. 
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1950 - 1960. The Presidential Decree (Keputusan Presiden) no. 163/1953, 

31 Ocotber 1953 states: "All the Dutch companies must ue nationalized when the 

concessions have expired", such as : Balikpapan ( 1953), Jakarta-Tangerang­

Kebayoran (1954), Central & East Java (1954). 

1961. The State Electricity Company (PLN). Based on the Government 

Decree No. 67/1961 all electric companies were merged into or1e agency. This 

was the State Electricity Company (PLN). 

Its operational area was divided according to the location; 

* P~-D (Jakarta area, ex OGEM/NIGM) 

* PLN-S (Surabaya area, ex ANIEM) 

* PLN-B (Bandung area ex GEBEO) 

1972. Based on the Governmtnt Decree no. 18/1972, th£ electric power 

industry is in the hands of the Government, operated through PLN. This decree 

cie~lt with~ status, general considerations, the scope of working, 

responsibilities etc. 

1978. The Directorate General of Power. Based on the Presidential 

Decree no. 15/1978, 19 June 1978, the Directorate General of Power was 

eetablished. It is a new unit in the Department of Mines and Energy. As a 

follow-up the Decree of the Minister of Mines and Energy no. 734/1978 was 

issued on 7 December 1978. This Ministerial Decree organizes the task of the 

Directorate General of Power which carries out the main tasks of the 

Department in the field of energy based on the policy of the Minister of Mines 

and Energy. 

1979. The Government Decree no. 36/1979 states that in areas not yet 

el~ctrified by PLN, cooperatives and private companies dre allowed to operate. 
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2 .2 Specifi.; information on the Nation~l Electric Po·.¥er System 

2.2.l Maintenance activities 

a) Maintenance management is carried out in a professional way for power 

plants, transmission/distribution lines as well as in substations such as; 

Sepdration of operator anJ mechanic jobs, especially for the big 

power plants. 

Budget oriented system; job order and cost center. 

Scheduling for major/minor overhaul and routine preventive 

maintenance jous. 

Information systems. 

b) Each power plant is provided with wor~shops to facilitate repair. 

The wo~kshop facilities usually depend on the amount of power generated and 

the number of units in each plant. 

c) Availability of spare parts is controlled by management inventory 

control syst~J'\S i.e.; 

Classification of spareparts; 

*general spare parts: spark plug, ball bearing etc. 

* special spare parts: rotor, crank shaft etc. 

Consideration of ordering and delivery time (domestic 

product/workshop made or import) 

Consideration of the optimal stock. 

2.2.2 ~ole of foreign technical experts 

Foreign technical experts are needed only for particular cases such as; 

Maintenance during the time of the guaranteed period. 

D~ffic~lties with the particular equiiment. 

Foreign technical experts' jobs are to concentrate more on superv1s1on. 
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2.2.3 Technical training 

Technical training activities cover operation and maintenance and are 

carried out locally; in particular case& overseds tr~ining is possible. 

Local training: all the instructors are from the local company; in 

particular cases, such as services for purchased new equipment, 

training is given by foreign instructors. 

Overseas training: to pre~are qualified personnel for handling new 

power plants (usually for the rig unit power plants with 

sophisticated accessories). 

The development of power industries in Indonesia has grown very fast due 

to rapidly increasing demand by industry, especially since 1968 i.e. at the 

beginning of Indonesia's First Five Year Development Plan (Repelita I). 

It id clear that the fast growth in the power industries 1s accompanied 

by rapidly increasing maintenance activities. The increasing maintenance 

activities had caused a demand increase for spare parts as ~ell as for 

manpower. 

In Indonesia the increasing demand for spare parts affects the growth of 

domestic related industries in the power sector. Furthernaore, users need 

spare parts not only at low price but also in good quality. This condition 

forces domestic industries to be competitive with imported products. 

Government has a policy to increase local content for all produc;:s. So with 

the guidance of government, domestic production capabilities have gradually 

increased. There is no single foreign country that dominates the supply of 

technology to Indonesia. There are many technologies from many countries 

which enter Indonesia's industry. Especially in the power sector, the 

government has implemented national standards as well as international 

standards. 
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3. DOMESTIC PRODUCTION OF ELECTRIC POWER EQUIPMENT 

3.1 Macro economic data for the electric power equipment industry 

a) Gross production. At present there are many electric power equipment 

producers in Indonesia. According to APPI's data (the Electric Panel 

Manufacturer Association of Indonesia) in 1980, table 1 shows the production 

of electric p~wer equipment which has been produced by local manufacturers and 

their production capacity estimate per year. 

b) Manufacturing added value~ The type of processing production is 

varied i.e. from assembly only, semi-assembly and full production. For 

example, the local transformer industries still depend largely on imported 

components; in other words they still are involved largely in assembly work. 

Unfortunately there are no available data on manufacturing value added. 

c) Exports and imports. Domestic demand for electric power equipment has 

been growing rapidly, especially since the beginning of Repelita I. Despite 

the marked increase in domestic production, Indonesian imports of electric 

power equipment have been rising steadily. As an example, table 2 shows 

Indonesian imports of traasformers between 1977 and 1981. The trend reflects 

n··t only the substantial growth of Indonesian demands but also the high 

competitive edge of foreign-made over local products. 

So far there is no export market for domestic production; they only 

supply the domestic market. 

d) Employment. There are three types of companies; i.e. foreign, 

domestic and private investment. So the composition of employees consists of 

f0reign and local people. The few foreign employees are usually in top 

management positions or are instructors. 

According to the latest data, the total number of workers in this fiela 

is around 3,270. 



Table 1. Local production ot electric power equi?Dent 
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Table 1. Local production ot electric power equipnent (continued) 

HlJIBER TYPE or EQUlPHftJT 

16. I Steel Poles 
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27. I lamp 
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29. Cable luxs 
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31. I Enamel \lire 
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___ __...... ___ 
Source1 A¥PI (The Electric Panel Manufacturer Association of Indonesia) 
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25 - 300 IMl
2 

..... 
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Table 2. Inaonesian imports of transformers 

Year Total (unit) Value (thousand $US) 

1977 123,887 14,287 

1978 352,114 14,491 

1979 142,575 12,247 

1980 354,687 31,279 

1981 436,666 55,315 

Source: Central Bureau of Statistic. 

3.2 Historical development of the electric power equipment industry 

It coul~ be said that the electric power equipment industry in Indonesia 

began with Repelita I, from 1969 to 1974. 

During the period of Repelita I, construction workshops and factories 

started getting experience in producing/repairing some electric power 

equipment such as small turbine3 for mini hydro power station, electric panels 

and polis with their traverse etc. 

ihen in the Second Five Year Development Plan (1974-1979) there were some 

electric power equipment manufacturers who began to produce products such as 

small electric mot0rs, cables, electric panels, transformers and assemble 

diesel motors. 

By the end of the TI!ird Five Year Development Plan (1979-1984), there 

were many manufacturers of electric power equipment existing in Indonesia as 

can be seen in Annex tables 17-22. 



- 12 -

3.3 Mastering of technology 

(a) AssessD'nt of the indigenous development of technology at industry 

and national levels through~ 

(i) Training: experience showed that training plavs a very importaPt 

role in developing indigenous technology. All large and medium 

industries have training facilities to increase the skill-capability 

of their employees. 

(ii) Adaptation: adaptation of new technology is not always practicable, 

there are constraints regarding facilities and finance. 

(iii) Research and development: there is no real research and development 

in Indonesia in this area. Testing and modification work only is 

undertaken. 

(b) The import of technology. 

(i) Licensing: most of the manufacturing processes are licensed; this 

explains why research and development is not done. It seems that in 

the next decade, the import of technology by licensing will still be 

important. 

(ii) Joint venture with foreign companies: Indonesia's electric power 

equjpment industry is relatively young. Since this industry is 

capital and technology intensive, the Government reaiized that thtre 

must be mutual co-operation with other countries to develop the 

domestic industry. Indont:sia's poJ.icy on capital investment is 

carried out by the Investment Co-ordinating Board (BKPM). As a 

result of this policy many joint ventures with foreign companies 

have been formed. 

(iii) Subsidiaries of foreign company: there are no direct subsidiaries 

of foreign companies. 
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3.4 Constraints on the domestic production of electric power equipment and 

measures to counteract these 

3.4.1 Mdrkets 

Tiie electrical power equipment industry operates at low scales, below 

capacity, depends largely on imported components and is not yet able to 

compete with imports in terms of both quality and price. These disadvantages 

make it virtually impossitle for domestic producers to win procurement 

contracts from PLN (The State Electricity Company which is naturally th~ 

largest single user). PI.N's development projects are funded by foreign aid 

and its contracts are put out to irternational tender. However, the 

Government has a policy to increase local content as well as the participation 

of domestic firms in electricity development such as: 

Local content requirements are one of the conditions in the procurement 

contract. 

The foreign supplier should have a domestic counterpart. 

State enterprise is allowed to make an exception for domestic products 

for tender purposes, even when the domestic price is higher than the 

import price. 

Tite Junior Ministry of Increasing Participation of Domestic Production is 

responsible for the implementation of these policies. 

3.4.2 Financing 

Most of these industries have @assive capital and high technology 

requirements. Since Repelita I (started in 1969), the Governmt~~ has ~llo#ed 

foreign investors to invest their capital in developing the industrial 

sector. Other efforts of the Government to finance these industries include~ 

Joint ventures with other companies from developed countries. 

Loans of short and long term on a commercial basis. 

Soft loans/grants from inter,ational bodies as well as developed 

countries such as: ADB, World Bank, US Aid etc. 
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3.4.3 Technical and technological barriers 

Usually do~estic electric power equiIXOent is lower in quality and more 

e:~pens ive than imported prod1Jcts. Technical prob le ms are caused by~ 

Using conventional methods of production. 

Using low efficiency machines (use of single purpose machinery results 

in higher efficiency; but it is expensive). 

No research and development activities are undertaken. 

Using varying stan~a~ds. 

Measures have been taken by the Government to remove these technical 

constraints such as giving guidance through training, licensing, 

sub-contracting policy, standardization etc. 

3.4.4 Manpower 

The manpower problems of such industry relate to finding 

qualified/professional engineers and skilled workers. To counteract this 

problem, the Government has provided training and vocati,.)nal schools/courses. 
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4. LINKAGES WITH a!!IER .:AP ITAL GOODS INDUSTRIES 

The development of oasic materials in Indonesia was rather slow compared 

with other industry. In the first decade of the indJstrial era in Indonesia, 

impor~ed raw material such as steel, aluminium, etc. played an iruportant role 

in supplying dvmestic demand. Accordingly, local content of domestic products 

was very lot.:. 

But with the opening o! several basic and intermediate industries, such 

as steel and aluminium smelter, and chemicals, the local content gradually 

increased. Generally, the electric ~ower equipment sector is not supplied 

•-1ith pure raw materials, such as powder or pellets. 

In the first stage pure raw materials (particularly st~el, copper and 

aluminium) are processed to form intermediate products in one of the metal 

industries. 

Thes ~ intermediate products !T'ay be st~el wire, s~eel sheet, co;iper wire, 

alurninium extrusion form, which are used as an input to produce electric power 

equipment, such as telecommunication/power cables, aluminium corrugated metal, 

or steel poles etc. 

A sub-~ontracting system has been implemented in domestic industry in 

Indonesia. In the beginning sub-contracting was unsatisfactory since the 

quality of [he subcontracting industry (usual1y low capitalized home industry) 

did not meet the requirements. By the guidance of the Government through 

training, standardization, soft loans/credit etc. the prnblems of the 

sub-contracting industry can gradually be overcome. 

How~ve-, high-technology inte.111ediate products are still imported. 

Accordingly, the electrical power industry still aepends largely on 

imported co~ponents: these industries are still largely involved in assembly 

work. 
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Basic facilities (casting, forging, etc.) for th~ electric power 

equipment industry are provided by other industries (metal industry), such as 

foundry manufacturers, that produce moulds, dies, etc. 
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5. POLICIES AND STRATEGIES 

5.1 National energy and industrial polici0s 

(a) National energy policies. Tiie objective of the Indonesian ~n~rgy 

policies is~ 

Reservation of energy to supply domestic demand. 

Reservation of energy for export. 

To develop Jther energy sources taking account of environmental 

factors. 

To achieve these objectives, the Government hds given guidance as follows: 

Intensification in exploration of new energy resources. 

Conservation i.n the use of energy. 

Diversification in the use of energy. 

Indexa ti.on in the use of energy. 

(b) National industrial policies. 

Emphasizing the use of domestic products. 

Increasing the local content of domestic products. 

Intensification of non-oil domestic products for export. 

Giv;_ng priority to the development of base/upstream as well as 

intermediate industry such as steel/aluminium smelter, rolled 

steel, construction steel etc. 

Intensi~ication in transfers of technology through~ technical 

assistance, tr a in ing, 1 icens ing etc • 

Developing underlicensed industry to increase value added as well 

as the transfer of technology. 
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5.2 The role of the Government 

(a) State enterprises. 

Subsidies are in some cases provided by the Government. Guidance 

for the state enterprises is ca~ri£d out by the ministry concerced. 

Since 1979, through ~he Government Decree No. 36, the electric 

power industry is not monopolized by PLN. Participation of private companies 

and co-operatives in this area is possible and strongly recoI1111ended. 

(b) Protection against imported proc.ucts. 

For some particular products, imports are possible only when 

there is excess demand. 

High taxes are imposed on imports where similar items are 

produced by domestic manufacturers. 

Implementation of standards on a national level. 

( c ) Tr a in i ng • 

It is suggested that technical assistance be obtained from 

international organization such as: ADB, USAID, Japan Aid, 

Colombo Pan etc. 

Cooperation with the region as well as with develop1\d countries 

such as ASEAN, USA, Japan, Australia, etc. 

(d) Government purchasing. 

Priority should be given to domestic products even where their price 

is higher than the import price. 
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5.3 Past and present experience of and future opportunities for co-operati~~ 

with other developing countries on bilateral and/or multilateral bases 

Technical assistance (including training) 

The need for technical assistance from developed countries, for instance, 

is as follows~ 

t:o obtain expert assistance; 

to obtain transfer of technology; 

to get proper training, including training faciljties and good 

trainees. 

Co-operation can usually be in:::reased by the training ot local 

counterparts, but there may be disadvantages such as~ 

where there is no clear jo~ description; 

wher'e there is no adequate co-operatio:i; 

transfer of technology should be emphasized. 

Future opp0rtunities~ 

to.give a clear job (escription between the foreign and local 

counterparts; 

to create an atmosphe;e ?f co-operaticn; 

transfer of technology being emphasized. 



', 6. 
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MEASURES TO BE TAKEN TO INCREASE THE DOMESTIC PRODUCTIO~ OF ELECTRIC 

POWER EQUIPMENT AND TO IMPROVE LINKAGES WITH OTHER CAPITAL GOODS 

INDUSTRIES 

Establishing joint ventures with reputable foreign companies. 

Improving local participation. 

Improving human motivation. 

Giving special attention to small-scale industries. 

Up-grading and properly training workers. 

Giving wider job opportunities. 

Imnproving small industries by research and development in processing, 

promotion and materials. 

Standardization, especially for sub-contracting and developing the 

intermediate inri~stries to complete the linkages in the industrial 

system. 
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Statistical data on the electric power 

industry in Indonesia 



Table A.l. Danestic production or primary energy (in Terajoule - TJ) 

·-------- --------- -------·- --------- ----··---- --1 
Y0<1r -,._ TJ '!> TJ 'J' TJ ~ TJ ~ TJ f, TJ 'f. 
·"~'.:Yeo -·-·-- _ _coal _______ ---O~h~~e~~! id-- Crude f'etrolelun ________ N~~~~l ~-as ___ J1~~H1¥1~!Im~~y~~~l~;~~:7) ·-- 'fola_~

1
~=-

. - ·--·---- --·----- ---· ----- ---- ---·----- __.__ ______ -~--- - ---
19'1~ 5 <5J 0.20 - 2 ,Jt:1.n92 O'J,oo 150.129 5.03 a 9')6,.., o.J5 25e6070 100 

i·nJ ,1 JG1.·; o,n -=- 2 e6?.706 90,60 102.091 5,n ,10 55'! o.n 3165-126 100 

ll)?J,°' ~ 576.5 O, 1'I - 2 9115 769 93.~3 201! 202 6,59 12 0/12.7 O,JO 3270610 100 
ll 

19'15 6 lV1U.U O,IJ, - ?. '199 139 92.?.J 220 '701 7,53 1J 572,7 0,/,5 JJ~7462 100 
ii 

t·J'l6 565J o.u - J:!JoJn 90.·w J212o-1 9.02 11.51.J 0.1.1 J611·169 100 
t ~ i. 

1')17 '>'.>OJ 0.1) - J(,1QT/2 1.16.J6 5~8517 1),)6 16)96 0.39 4291190 100 

1na" · 6 2J9 0.111 - J 502 111,0 tm,Jo B111• .z26 i9.36 19 1,110 0,45 H72J45 100 I ~ 
:t. 

l'-)7'-) 6 590 0.15 - J 1.01 071 76.5?.. l O'l.'/ 71J6 ;!J.06 2) 965.2 0.51, 4565412 100 
I~ . ; 

1')80 7 555 O, 16 - J 39?. 95/t '75./16 1 005 5ll6 21,.15 29 (f/0 0,65 4615165 lOO 
11; _ 

l')Ul U 91,/, O, 19 - J 113) f\01 '/I,.){> I 156 980 ?.5.06 )5 O:!B 0,76 47JJ95J 100 
:1: 

1·Ju~ 12 nt1 o.J 1 - 2 l.165 '.i39 10. 52 1 11,1. 039 ia. rn 1.a 1.09.2 1. oo 4171565 100 

~:011V.J1~lon fadu1:; (for•!,l0t1lo:>/I 000 tH) 

H.i1 cl Co;il = ;~'). J0'/6 

1000 l.1SG~' 

(N.lt111.il G<is) 

1 ooo nor: 
(l~111d.: Pelrolelu11) 

= 1.0.~<) TJ 

5.il?O IJ 

Cn11ve11LL)lhll ltietf'lal M :;tuau, 1 lill:S ·l t: ii.1!.1 r11rlilntt 

1 Q',~h .. J,6 'fJ 

·- ---~- -~----~-

.. Data fr~n the Central Uureau of ~tatlstlca 

1111 Data from the lHrccloratu Ge11er<1l of Pol'ler 

11:H• Included otlter eollll eneryy (esll111.itod figure) 



Table A.2. Electric energy prC?duction and consumption 

1 9 7 2 1 9 7 ) 1 9 7 4 1 9 7 ' 1 9 7 6 

IMSJAlllO CAl'llClTY (Mii) 

l'ubllc wld Hlf-Producer total 1964 2096 2)11 2580• )1911 

- II y d r o - - - - -
- Coow•ntlonal thel'111al - - - - -
-Nuclear - - - - -
- <>.other.al - - - - -
Public t 0 t • l 664 79(.i 921.b 1107 1)76 

-llydro 103.9 2711.6 2711.6 )21 )21 
• - Con voo ti on al thel'lNl 4ao.1 517,4 M.2.9 7115 10'5 

- lluc lear - - - - -
- Geolhu .. 1 - - - - -
GENERATICH/ffl<DlCTla. (GJAI) 

Public .,d •alt-producer total(9ro••)S291 6079 7)0) 8501 9J9J 

- llydro - - - --
- Con,"'1llonal ther••l• - - - - -
- Nuc leu - - - - -
- Geothu .. 1 - - - - -
Public total (PLH + purcha1e) 191) 225& ))45.2 )710 4125 

- llydro 686 90} 179).9 1960 1'778 

- onventlonal lhafW'l!l• 1227 1)5) 1551.) 1810 2J47 

- Nuc leu - - - - -
- r .. oth1r.al - - .. - ~ 

Net productlou 5291 bll79 1)0) 8501 9J9J 

lren ... 11ton and dl1trlbutlon 101••• bOb 7'J7 870 96b 1011 

Jinporh - - - - -
t.porh - - - - -
CCtlS\MPTIC»I (Grlll) 

Total (net productlc.n + J.-porh - bport 

- transral11lon and dl1lrlbutla\ 

loans 4685 5)22 b4JJ 7SJS 8)82 

Jndualry and conatructlcn )12. 5 '34·8 715.) 880 978 

Transport - - - - -
llousehold and oth1r con11.111er1 1580.5 161,0.2 1b60 192) 210) 

Source 1 P J, I' (B\nto B\eo\r.trilt)' Kn~•rl'r·'·"") 

• Ccnwntton.t ·then11al (Sh_, Dlnel Wld Gas Turbln•I 

1 9 7 7 1 9 7 8 1 9 7 9 

')ll)J 471111 ,219 •• 
- - -
- - -
- - -
- - -

1862 221111.4 2S)b 

)22 )'1 )78 

1540 19)7 2U8 

- - -
- - -

10.18) 11429 12944 

- - -- - -
- - -- - -

4740 7910 100} 

17115 2188 22}0 

295' 3'l4 4'77) 

- - -- . 

1018) 114.29 12948 

1U9 1)'15 1609 

- - -- - -

9024 10054 11))9 

1142 144} 1910 

- - -
2J85 2114) )4)) 

1 9 8 0 1 9 8 1 

H189 •• 620l .. 

4119 508 

- -- -- -
2,,, )0)2 

)79 )'/It 

2176 26)4 

- -
- -

1445) 1612, 

- -
- -
- -
- 7 

8412 101}8 

2100 2504 
6)12 7b)) 

- -- ... 

11,/J) 1612, 

1178 2114 

- -- -

12575 14011 

1722 2240 

- -
411J9 Sb05 

1 9 8 2 

.. 
6760 

722 

--
-

)406 

4)7 

."9)9 

-
-

1f>896,, 

--
-

78 

11844 
1887 

7879 

-
71 

-
2bl,O 

-----

1,..ZS6., 

2996 

-
6':ln 

. 

I\) 

&:" 



Table A. 3. Electric energy production (projection) 

- -·-·· - ----··--- -- - - - ----------

!'J;.~11_1~~.P_.fJ!'.t!!!IE l'!!..'H.~'.tL<J!!Q +) 

j'1·01\11c ti on ' IJJ/8., I 04/05 I B5/06 I B6/07 I 87/0B I B0/09 I 09/90 I 90/91 I 91/92 I 92/9) 

1. Grou~ nennrntion (O~h) 1 "' )5 170)1 20977 24452 20656 3A92., "'"9) 1\829) 56252 65609 

2. J,oef!nn TrnnAmisnion & 
lllntdh11Uo11 (0'.1!1) 2)58 2101 )09'1 )216 )750 4J5it 1\995 506t 611 ?.6 H10 

), Stntion {IRff (GV/h) 617 624 10.15 120) 1.116 21'16 27'1 J )210 JH2 1\5'19 

·I. Sn 1 on ( O\Vh) I 1151 14706 t6B46 200)) 2)090 20425 )J426 )9222 it56A4 5)090 
\} 
VI 

)_!~t_~J,_lcU!.P.~c1 ty (lil'lll 

\, llyrlro 664 66.t 1020 1J9J 1551 1680 2037 ?091 )))5 )5?.5 

2. Co 11vo ntl onRl The nnnl ( S tn11111/ 
Slen111 Co'll/Goothernml/Dtonel 2757 )627 J5'12 1\11 )9 506·7 5902 '1144 0409 10255 1 t91 B 

J, Gf\!J T1irhlne 695 95'1 951 954 95'1 954 954 049 014 709 
--. 

To till. (Ml'/) 4116 5245 55 i\G 67EJ6 7572 B616 10195 1211\9 141\04 16, )?. 

------- -- . - -·· ·-· 

•)l'J,Jl'!J only (Sl:ote tnoclr1oily E11torprinn) 

J11vn f, 011tnl tle Jnvn 

Source : PI.N (l'11blir. Electricity l'l1Le1·1 1ris.~) 



'!'able A. 4. Plan for development or electric pover generation 

F.I.FX:fRIC PO>JER SfM'I<N 

YF..Nl : 1984/1985 \l)t0-1989/1990 

Installed capacity 
(f.M) 

\ 

YFJ\R 1 1991/1992 tt> to 1996/1997 

Installed capacity 
(f.M) ' 

---------------------------~-----------·------------------------~-------------·------------------------------·---------------

1. llydro Electric PcMer Statkn 2 012.5 

2. Diesel Electric !\:Mer Staticn 1 893.0 

J. Gas 'I\rrbine PoNer Station 996,4 

4. Geothermal Pooler Station 250.0 

5. Q:)al fire Power Staticn 1 830,0 

6. Oil fire PcMer Staticn 2 186.0 

------------------------=---------~-----~-~-------------~------

TOTAL 9 167,9 ., 

22.0 

20,6 

10,9 

2.7 

20.0 

23,9 

100,0 

J 864 

2 509 

272.4 

940 

5 555 

2 266 

15 405,4 ., 

25.l 

16.J 

1. 8 

6.1 

36,0 

14. 7 

100.0 
------------------------------- ·--~~---·---------~--~---------~------·----~------------------------------~--------------

Souroe 1 PL N (State lleotrioity Enterprise) 

•) Including the estimate of retirement of several 

old JU.rer Plant during this period. 

I 

ru 
(]\ 

I 



Table A.5. Plan tor development or electric transmission and substation 
(1983/84 - 1988/89) 

Llt::SCll1 P 

•rransm1 fJn 
500 K.IJ. ( k 
cul to) 

'J'ransml u::.-

150 \4.." ( \( 
cults) 

'l' ra 1l!1ml !Hl 

( ki lonlfl tf' 

Su ln:it11 ti o 

'1011 1983/811 198"1/85 
-·- ~·----··- ---

.:>n Li11os - ]Lil 
.lometer cir-

on I.i nos ~ 739 
Llomotor cir-

l 011 L l 11e u '/O ~'/ 152 ~5 
r :..ircui ts) 

n ( MYA) 513 11 ]52 

------------- -- -----
~ource : 1' L N (:Hate hlectrJcity 1'11terpris.a) 

1985/86 1986/87 1987/88 
--·---

- 5?6 }/~) 

l Slfll l 571 965 

233 2% 331~ 

J. ]14 3 661 . 627 

1988/09 

2LI() 

1 2lKJ 

lf311 

1 516 

-

I\) 
-I 



Table A.6. Plan for development of electric distribution 

D1~SCRIPTION 1~3/fW 198ll/85 1985/86 l9flb/87 

New Cone tuner fill! 976 6~J 772 767 938 WIS 989 

Medium Voltn~e Cir 3 6lJJ ,, 2b"J ,, 99'l 5 1199 
cuite (kilometer 
circui te) I 

Low Volt~ge Circu11e 7 300 8 577 9 983 10 g:JB 
(kilometer oil'ouit1) 

Diatribution 1rl'a110 615 (i(j() 760 8Ll6 
!onne:o.· (MVA) 

Source : PL N (State tleotr!city lfoterprJ.ae) 

l.Y87/88 

9'L8 t159 

fi 035 

ll 070 

928 

' 

1988/89 

1 07'1 "!lJl 

6 ~3 

13~ 

1 07'1. 

I 

I\) 
CD 
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Table A.7. Plan tor developmen~ or rural electrification 

I:re'1 84/S5 85/86 86/87 87188 I 88/89 I ::utAL 

·-
1~. ~ USACit (c;.l!i) 

I a.not DIST?.. ~ 129 273 440 tl"' 2308 
b..l'i01 01.E:SU. GlN. 5':?' 22 48 77 110 147 -404 
c.not HIC!OM)R) - 10 22 36 65 I l:l3 
TOT&T ,~L .._JJl """ ..... 04< ·-.a .. t 

2. .llW> F)Cltlll 1\1 I JO JO JO JO I "JO JO 

J. PEAK J.0t:> u+ll I 
a.Fi01 DISTR. LD€ 58 122 197 2e3 )7) -
b.FlOt ~ C!N. S!:l" 10 2l 34 "1119 66 -
c.flCH Paoamin::> - s 10 11 29 . -
T 0 TA L 68 1.40 241 J.48 46~ . 

4.. MDI:J'.IGl.'\L CEH. 11+1) 

a.Fl04 OU:SO. ClN. SO' 20 22 26 JO 34 132 
b.FJOI KIO'aMR:l 0,2 13,7 1.88 ll,9 28,0 

.. 
~~.' 

5~ ~ DISIR. "I'RAHS<'. 
IHU'Jlll 

o.IUR tJ?S'Tn;ST'STtM 109 120 141 161 Hi9 ,.. 
b.ftlR DlCirl. cm. SYST'Di 19 21 24 28 32 124 
c.ron KICOMJn::> S".~ - 9 ' 11 2C · Sl 
T 0 T II L 128 1~0 n• 200 ::25 an 

6. U::l-IOW. HLDIIJ"I VOi.V.C:: I I ~ l!'i1) 
& ·• Ttll DI S'nl.. SYSI'r.'1 3060 3150 JJ60 3615 3615 16800 
b. l"OP. DIE:SD. C£:N. S':STLl1 540 555 600 645 660 3000 
c • FOP. l"J CJ'O!rttlfO S'!STUI - 195 240 240 525 1200 
... I'\ ... '·! ,Lnn .,Gnn l.,Qn •<.nn ~ann nnnn 

7;. Nl)!TlCN/\L LG1 \IOLT;.Qi 

KmUIX fJO'll 
a. Ttll DI STR. SYSJ'D1 3060 3150 JJ60 3615 JGlS 16800 
b.nP- Dn:st:L ~- SY~ !>40 SSS j 600 645 660 

.L 
JOO 

c. ftJP. HIOOMlRJ S'!ST?J1 195 l 240 240 . 52; noo 
.. I'll ... • 16Qn i~oi::: .UDO 450<! 48CO 210000 . -

Soiirce -~ L N ( State Electricity Enterprise ) 



Table A.8. Existing electric power equipment - Convention&l. thermal 
---- -

lDCAL CXNl'fNl' 
cmtHISSlOIHNG 

mm PLANr SIZE H'l EXJUIFM:Nl' (IMroRTED) ' 
1971 

~ y 

L " 12.5 Boller &. boiler equi~ment 0 

Turbine T 

Gen"'ralor G 

Sul> - S la ti on s 
Control & lnstrun1c11talion c 

1972 2 x 50 0 

T , G , S 

c 

1974 2 x 12.5 B 

T 

G ' ::; 

c 

I ~170 2 ;( 50 0 

T , G • S 

c 

2 x 53. 1 11 

T , G r 
• .:> 

c 

fOREIGN SUPPLIER 

Ouro<lakovic, Yugoslavio. 

Yugoturbino, Yugoslavia. 

Rode Koncar, Yugoslavia. 

Rade Koncar, Yugoslavia, 

Ou rag, Germany. 

Hitsubishi, Japan. 

l\itsubishi, Japan, 

Shimadzu, Japan. 

Ourodakovic, Yugoslaviu. 

Yugoturbina, Yugoslavia. 

"ade Koncar, Yugoslavia. 

Ourag, Germany. 

IUtsubi!lhi, Japan. 

IUtsut.ishi, Japan. 

Shimadzu, Japan 

foster \lhcelr.r, USA. 

General Electric, USA. 

Dailey, U~;A. 

(oont.inued) 

VJ 
9 
I 
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Table A.6. Existing electric pover equipment - Conventional thermal (continued) 

LOCAL OCtlI'ENl' 
COMHISSIOIHNG 

D.l\TE PLANr SIZE M'l m.JIPl£NI' (IMroR'!'ED) ' 
1979 J x 100 0 

T • G 
s 
c 

1901 1 x 2(10 B 

T • G • S 

c 

1902 1 x 200 0 

T • G , S 
c 

-- -- ------ -- -- .. - -- - ·---- ... 

Source P L " (State Electricity Enterp1~oe) 

FOR!IGN SUPPLIER 

Oeutch Oabcock & \11 lcox • 

\/est Germany. 

Mitsubishi, Japon. 

Merlin Getlln, France, 

BaiJ ey, USA. 

Mitsubishi, Japan. 

Mitsubishi, Japan. 

Babcock Oristol, England, 

IHtsuhishi, Japan. 

IHtsubishl, Japan. 

Babcock Oristol, England. 

w ..... 



Table A.9. Existing electric power equipment - Gas turbine 

cmtMISS ION ING 

Dl\TE PLl\Nl' SIZE Mtl EJJUIPKNI' (IMroKI'EO) 

19711 2 ;( 20. 1 Compressor - turbine 

Lcncralor 

Sul.J - S la lion 

Control ~ lnslrumcntation 

' x 21 .o T 

G 

s 

l ;\ 27.4 c 
T , G , S , c 

1975' 1 x 27.5 r,:;,c 

G 

1 x 21.0 T 

G 

s 
c 

1976 6 x 20.1 1 , G , S 

c 

1 x 2\.5 T 

G 

s 

ux:AI.. <nll'ENl' 

' 
T 

G 

s 
c 

-----

FOREIGN SUPPLIER 

Alathorn, Fronce 

Alsthorn, Frt1nce 

Alslhorn, Franco 

General Electric, USA. 

John Orm1n, England. 

Brush, England. 

Powcls, lngland. 

General Electric, USA. 

'.lestinghouse, U~A. 

\les tinghouse, USA. 

l\CEC, USA. 

John Bro1·ll"I• l.ngland. 

Orush El, Engl~nd, 

Bonar Long, England. 

General Electric~ USA. 

Alslhorn; France. 

General (lectric, USA, 

J aim Dor.in~ England. 

Or:ush El, England. 

Bonar Long,England. 

w 
I\) 



Table A.9. !!xiating electric pover equi.P111ent - Gas turbine (continued) 

LOCAL cnn.mr 
eot9tlSSIOlllMG 

MTE PINll' SIZE l+I ~t-nn' (IMroRlED) \ 

1')76 1 :\ 2\.5 c 

4 :: Jl.9 T,G,S,C 

3 '.\ 111.•1 r,c,s,c 

1977 2 x 20.1 T , G , S 

c 

'• )( 73 .s T , G , S , C 

1 x 111.s T , G , S , C 

1976 2 x 20.1 T , G , S 

c 

I X \ lj • 5 T,G,S,C 

Source: Pllf (State Electricity Enterprise) 

----------

FOREIGN SUPPLIER 

General Electric, U3A. 

'gs tlnghouse, U'.lA. 

Uestinghouse Can, Canada. 

Alsthorn, f"rance. 

General Electric, USA. 

General Electric, USA. 

Uestinghouse Can, Canada. 

Alsthorn, f"rance. 

General Electric, USA. 

\lestinghouse Can, Cj]neda. 

--

w 
l.J 



Table A.10. Exigting electric pover equipment - Hydro electric 

COHMl SS ION I NG 
CY\'.IB PIJ\Nl' SIZE M'l mtJIPM!:Nl' (IMroR'IED) 

19·10 1 x '' • 500 r al.idea te<.l pnr t r 

1 urbine T 

Generator G 

Sub - Station s 

Control & Instrumentation c 

1 x 60 p ' T 
G • s , c 

1971 1 :< 90 P • T 
G , S , C 

1972~ 1 x 00 p ' T 

G • s ' r. 

1973 2 x 10.000 p ' T 
G , C 

s 

2 :<. 35.000 P , T , G , 5 , C 

1 x 540 P , T , G , S , C 

1 x '•. 500 P • T 
G , S , C 

------- - - --

LCCAL CXNlD1l' 

' 

lOO 

----

FOREIGN SUPPLIER l 
Charmilles, Swiss. 

Chormilles, S1dss. 

B 0 C , s~1iss. 

Siemens, I/est Germany. 

Coloremag, Ues t Germany. 

Bareta, Indonesia. 

Unelec, France. 

G. Gil~es, England. 

Mac Farlane, England. 

G. Gilkes, England. 

Mac farlane, England. 

Fuji, Japan. 

fujl Electric, Japan. 

Tahasha, Japan. 

Tashiba, Japan. 

Sponjene Breuska, Chekoslovaki d 

Ebara, Japan. 

Heidensha, Japan. 

(~tinued) 

w 

"'" 



Table A.10. Existing electric power equipnent - Hydro electric (continued) 

l.CCAL <XN!'ENl' 
cmtHI SS ION ING 

IY\TE Pl.ANI' SIZE H.., BjUIPf-nn' (I.Ml".)RIBD) ' 
19711 1 x 120 P , T 

G , S , C 

1 x 120 p ' T 100 

G , S , C 

1976 1 x 00 p ' T 
G 

s , c 

2 x J.500 P ' T 
G , S , C 

1 x 35.000 P , T , G , S , C 

1977 1 x 90 p ' T 100 

G , 5 , C 

1 :( 120 p ' T 
G , S , C 

1 x 160 P ' T 100 

G,,S,C 

----- ---- --·---------- --

FOREIGN SUPPLlER 

G. Gilkes, England. 

Mac farlane, England. 

Oarata, Indonesia. 

Jyoty '· India. 

G, Gilkes, England. 

Brush £1, England. 

English Electric, England. 

Ebara, Japan. 

Hcidcnsha, Japan, 

Toshiba, Japan. 

Barata, Indonesia. 

Jyoty, India 

G. Gilkes, England. 

Hawdaley, England.· 

Barata, Indonesia. 

Oip. Ing, Inggrls. 

(cx:ntinuedl 

--- - ·---

I 

J 

w 
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Table A.10. Existing electric power equipment - Hydro electric (continued) 

LOCAL a::Nl'ENl' 
COHHISSIONH:G 

Dl\.'IE PIANI' SIZE Mi EX)UIPM!Nl' (l.MroR'IID) ' 
1970 2 x 27 .ooo p • T 

G • s • c 

1 x 210 I' , T 100 

G , s , c 

1979 1 x 120 r , r. 100 

G , S , C 

1900 1 x l .000 P • T 
G • S , C 

1 x 10.000 p ' T 
G , S 

c 

1 x 100 p ' T 100 
I 

G , S ' c 

1901 1 x 3.500 p ' T 
G , S , C 

1 x 5.1100 p ' T 
G • S , C 

--- ------------ ------·--·------ ·-- ·--- ---- .. -· ---- -- - - -··· -- --- - - - - ------------.-

Source: Plli (State Electricity Enterprise) 

FOREIGN SUPPLIER 

Toshil.io, .Jopan. 

Meidcnsha, Japan • 

Berate, Indonesia. 

Siemens, \lest Germany. 

Oarata, Indonesia. 

Jyoty, India. 

Heyrpic, france. 

Unelec, france. 

fuji, Japan. 

fuji Electric, Japan. 

Takaoka, Jaµan. 

Barata, lndone~ia. 

Siemens, Ucst Ger'!lany. 

Ebara, Japan. 

lleidcnsha, Japan. 

Andritz, S~iiss. 

B B C , Swiss. 

---- --- -

w 
C1\ 



Table A.11. Existing electric power equipnent - Transmission 

-----------------------...--------
O:mnissicoinq 

--~l~L-~~~f-

1970 

1971 

1972 

1973 

1974 

1975 

1976 

kV 
--------

70 

150 

70 

150 

70 

150 

70 

150 

70 

150 

150 

150 

kms 

---------
56.5 

11 

37.9 

14 

38.5 

33 

112.6 

108.6 

35.4 

48.4 

89 

578 

F.quipment (inported) Pooler, MVA 
---------------- ---------------·--------------------------

Tcwer, cr.oductor 
Insulator, Fittings 

T,C,I,F. 

T,C,I,F. 

T,C,I,F. 

T,C,I,F. 

T,C,I,F. 

T,C,I,F. 

~,C,I,F. 

T,C,I,F. 

T,C,I,F. 

T,C,I,F. 

T,C,I,F, 

T.C 
I.F 

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

----------
I.ocal Q:J1 tent, J 

( cx:n tinued) 

------------- - ----

w 
-l 



Table A.12. Existing electric power equipnent - Distribution/Substation 

Cllm\i ssiai ing 

--~~~L~~~------ ~~~~~~:~~~~~]~~~~~~~~~-~;~;;~~~;~~~~~~~~~~~~~~~~~I~~~~~;;;;;;~~-~ 
1970 

1971 

1972 

1973 

1974 

1975 

1976 

150 

70 

150 

70 

150 

70 

150 

70 

150 

70 

150 

70 

150 

70 

I 
Transfomcr 
9.litch gear 
t1::!asuresoent & cnltrol 
Cable 

T, S, H, C. 

T, S, H, C. 

T, S, H, C. 

T, S, M, C. 

T, S, H, C. 

T, S, M, C. 

T, S, M, C. 

T, S, M, C. 

T, S, H, C. 

T, S, M, C. 
T, S, H, C. 

T, S, M, C. 

T, S, M, C. 

T. 
s. 
M. 
c. 

1/40 

2/12 

7/71.5 

2/40 

2/11.5 

2/40 I -
3/21 

VlOB 

3/63 

7/120 

4/27 

18/347 

1/50 

( cxntinued) 

-----------------------------------------------------------------------------·-------------~-----~---------~~----------·~-

I ~ 



Table A.12. Existing electric pover equi}Xllent - Distribution/Substation (continued) 

------------------ -----~-----~-1----------------------------------------~-r--------------~1~---------------------~ 
O::mn.issioning Voltage, Equipient (i.nported) ;:;::r, Local oootent, ' ~--~~~L-~---~-I~~~Y~-~~~- --~~----~------~--------------------~ ~--~~~~ ~-~-----------------~ 

1977 

1978 

1979 

1990 

1981 

1982 

1983 

150 

150 
70 

150 

70 

150 

150 

150 

70 

150 

70 

Transformer T. 
switch gear s. 
M?asuremen t & oc:ntrol H. 
Cable c. 

T, S, H, C. 

T, S, M, C. 

T, S, M, C. 

T, S, M, C. 

T, S, M, C. 

T, 5 1 H1 C. 

T, S, M, C, 

T, S, M, C, 

T, S 1 M, C. 

T, S, M, C, 

-----~----------~-----~·-""':"--.--.-- --
Source 1 P L N (State Electricity Enterprise) 

2/75 

14/560 

1/15 

15/1,499 

1/15 

2/600 

3/330 

3/240 
7/409 

10/316 

2/123 

~ ----- -----..--------- ---

l.AJ 

"' 

--



Table A.12. Existing electric pover equipnent - Distribution/Substation (continued) 

O::llmissioning 
date, year 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

kV 

150 

150 

150 

70 

150 

150 

70 

150 

70 

150 

70 

kms Ek}ui.pnen t ( intiorted) 

102 ~r 
O::wlductor 
Insulator 
Fittings 

102 T,C,I,F. 

751 T,C,I,F. 

14 T,C,l,F. 

303 T,C,I,F. 

1.024 T,C,I,F. 

29 T,C,I,F. 

159 T,C,l,F. 

645 T,C,I,F. 

1.010 T,C,I,F. 

346 T,C,I,F. 

Source : P L !~ ( Stf\ te Electric.l ty t;nterpriee) 

PcMer, MVA 

T. 
c. 
I. 
F. 

I 

------------ ----t 

I.oc:al Cb'\ tent, J 

I I ~ 0 
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Te.ble A.13. Role of' foreign and domestic contractor/consultant in projec:. 
construction of r.ydro-ele~tric power station (below 30 MW) 

No. Type of work 

.I.. INFRA STRUCTURE 

1 Soil lJrns';il;a~icm & ~ 
2 ~coea• Road 
3 llaae Camp 
4 ~oe mil~ 
5 Slope l rotection 
6 ~ 
7 Yr.rebaalle 

I ; 

Fl 
: 2 
f 3 
t 4 

IJrtake ~~ 
'?resS'C'e.:'mmel 
Surge 'huik 
Pennock Souu & Fmm:::i.­
tion 

I 
I IV. PelorERROUSE & T.lI.LRACF 
: 

l PDwerbouae 
2 'rm'bim/~~ion Fom:ida-

1:ion. 
3 On.rhead. Crane 
4 hilnoe 

'\' • CC11l'ROL l?Oilln;t; l: S..'!TCE-

In. 
I 

~ 
l Coutrol-~~g 
2 s.,,j, tchyard 

TI!!RSHISS!Olf. um; & ~ 
S'r.ATION. 

~tion of T/L 
Sub staticn:i Bl:ill!i.nz; 

Legend 1 - Desit;n 
2 - Full responsible 

J - Supervision 
4 - Guidance 

Ferf ormed by 

Foreign National Local 

l, 4 

l, 4 

l, .4 
l, 4 
l, 4 
l, 4 

1, 4 
l, 4 

l, 4 
l, 4 

l, 4 
l, 4 

1,2, 3,4, 5, 7 
1.,2 i 3,4, 5, 7 
1,2' 3,4, 5, j 
l,2,3,4,5,7 
l,2, 3,4, 5, 7 
l,2,3,.4,5,7 
1,2,3,4,5,7 

2,3,5,7 

2,3,5,7 
2,3,5,7 
2,3,5,7 
2,3,5, 7 

2,3,5,t:,1 
2,:., 5, 6, 7 

6, 7 
6, 7 
6, 7 
6, 7 
6, 7 
6, 7 
·6, 1 

6, 7 
6, 7 

6, 7 
6, 7 

5 - M.&:iafement & Coor~in~ticr. 
6 - Assisting 
7 - Performer 

Source P ~ N (:~ate Elect:"!.city Ente!'pri~e) 



- ~2 -

Table A.:4. Role of forei.g:i a.nd domesti.: contractor/consultant in pro~cc:": 
construction of hydro-electric power station (abcve 30 ~!W) 

I'?o. 

1.. 

l 
2 
3 
4 
5 
6 
7 

!l. 

l 
2 

m. 
l 
2 
3 
4 

IV. 

l 
2 

3 
4 

'V. 

l 
2 

VI. 

l 
2 

Le~'!nd 

Type of work 

INFRA S:rRUCTURE 

Soil ll:rnrliption & Surny 
J.cceu Boad 
:!de Camp 
ottice :Bailding 
Slope Protectiozi 
l>n.llage 
ilL""ehou.ee 

:DA.JI !: SFIUliJ.'! 

I> a• 
S:pillway 

WATEFbl.!Y 

lJr.ake St~ 
P:-easu...-e-Tu.nnel 
5~ Tank 
Fell.stock liotrte !: n:nmda-
~ion 

Pon:REOUSE .!: TAILRACE 

Fowe::-:Oouse 
T?i:-bi.ne/Genera:~ion Po'Wllia-
tio.n 
Oftrhead Crane 
Tail.race 

CO?l'l'P.DL EJIUI~ C: S..7l'!'C'""D-
G.E!R 

Control lhlll<lillg 
Switc:byard. 

I T!!UlSMISSIOK 1.IRE " SUD-
S'UT!Olf. 

I Foumia.tion o!. T/L 
Sub sta:ticr. l:"...i.1.di:::g 

1 - Design 
2 - Full respo~sible 

J - Supervision 
4 - Guida.'1ce 

I 
I 

Perf onued by 

Foreign Natio~ial Loc:il 

1, :>, 4 2, 3, 4, 5, 7 -
l, 4 •) l,2,3,4,5, 1 6, 7 - 1,2,3,4,5, 7 6, 7 - 1,2, 3,4, 5, 7 6, 7 
l, 4 •) 1,2,3,4,5, 7 6, 7 

--
l,2,3,5,7 
1,2,3,5,7 

l,2,3,5,7 
2,2,3,5,7 
l,2,3,5,7 
1,2,3,5,7 

l,2,3,5,7 
l,2,~,5,7 

l,2,3,5,7 
1,2,3,5,7 

i,2,::,,5,7 
1,2,3~5,7 

l, 4 
l, A ... 

1,2,3,4,5,7 6, 7 
1,2,3,4,5,7 6, 7 

6, 7 -
6, 7 -

6, 7 -
6, 7 -
6, 7 -
6, 7 -

6, 7 -
6, 7 -
6, 7 -
6, 7 -

2, :,, 5, 6, 7 -
2,3,5,6,7 -

2,3,5,6,7 
I 

6, 7 
2,3,5,6,7 6, 7 

5 - Manage~ent & Coordinating 
6 - Assisting 
7 - Perf o:-n:ier 

Source: :P L lj (State Elect!'i.ci ty Znte:-p:::-ise) 



'· ~ - -. 

:'able A.::..;, Role -J~ foreigr. and <to~estic co:itractcr/ccnsultant :.:i prc~ect 

~or.struc~ion of gas tU1'~ir.e electric pover statior. 

I 
NO. Type 0f work 

I 
I. -~ 

l. Soil Investigation 

2. Access Road 

3. Office Building 

4. Drainage 

5. I #are House 

6. Land Cleanin~. 

7. Site Fillin~. 

8. Housing 

9. Road location 

10. Road li9htn.in9 

11. Boundary 

12. :'ence 

II. POWER HOUSE. ; 

1. Civil Work 

2. Turbine/Generator 

3. Daily !ank 

... S.rorage Tank 

III. I s·uB STATLON : 

l. Control Buildin~ 

2. Swi.tchyard 

Lege:'ld: 

1 - Design 
2 - Pull ~sponsible 
3 - Su?ervision 
4 - Guidance 

PERFOIHD BY 

Foreign Natiooal. 

I 
1,2. 6. 

- -
- 2,3,7. 

- -
- -
- -
- -
- -
- -
- -
- -
- -

l,2,3,4,5. 6,7. 

l,2,3,4,5. 6,7. 

1,2,3,4,5. 6,7. 

- 2,3.7,5 

I I 

3,4. -

1,2,3,4,5. 6. 7. 

I 

5 - :.:&ns.gement ~ Coo::-dinati!lb 
6 - .Assisti~ 

7 - Ferfome:-

Source : PLN (State El~ctricity Enterprise) 

I 
local 

-
2,3,7. 

6 

2,3,7. 

I 2,3,7. 

2,3,7. 

2,3,7. 

2,3,7. 

2,3,7. 

2,3,7. 

2,3,7. 

2,J,7. 

-

-

-
6 . 

2' 7. 

-



- 44 -

:'a.c::.e A..:6. :a;abilities of domestic civil ...-c!"ks i:i the electric powe!" 
syste~ project 

PERFORMED 

JIO. Type of 'tlOrk 
Foreign National 

I. INFRASTRtx::TURE 

1. Soil Investigation & Survey. - 1,2,3,7. 

2. Access Road - -
3. Base Camp - -
4. Office Built!ing - -
5. Shore/!>lope Protection - 2,3,4,5,7. 

6. Drainage - 2,3,4,5,7. 

7. Ware Bouse - -
8. Land Clearing - -
9. Site Filling. 1. 2,3,4,7. 

10. Site Development Housing -
Colony ) . 2,3,4,7. 

11. Bo using - -
12. Instalasi Penerangan Jalan. - -
13. Road location - -
14. Plat Form - -
15. Boundary fence - -
16. I.and Scaping - -
17 . Handling Material/Pengangk~ - -

tan 

18. 'Water Treatmeilt - 1,2,3,5,7. 

19. Water piping l. - 1,2,3,5,7. 

II. HAAINE WORKS 

l. Intake Canal l 2, 3,5, 7. 

2. I J e t t y l 2,3,4,5,7. 

3. Navigation Aids l 2,3,5,7. 

4. CtX>ling Water Disc.~arge 
canal l 2, 3,5, 7. 

5. Coal Storage Reclamc~ion l l,2,3,4,5,7. 

~continued) 

Legend: 

i - Design 
2 - Pu::.J. responsible 
J - Supe::"l'i si on 

5 - lianagement k Coordinatill6 
6 - .li.ssi3tiDg 
7 - Performer 

4 - Guidance 

Sourc!.: PLN (State Electricity Entet11rise) 

Lo<: al 

-
2,3.7,5. 

2,3,7,5. 

2,3,7,5. 

2,3.7,5. 

2,3,7,5. 

2,3,7,5. 

2,3,7,5. 

2,3,4,5,6,7. 

-
2,3,7,5. 

2,3,7.~, 

2,3.7,5. 

2,3, 7 ,5. 

2,3,7,5. 

2,3,7,5. 

2,3,7,5. 

6. 

6. 

6. 

6. 

-

6. 

6. 
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Table A.16. Capabilities ot' dcmestic ~ivil works in the elec:ric power 
s:."sten :;roject 
(Continued) 

PERFORMED 
JIO. Type ot work 

Foreign National 

I 

III. POWER HOUSE : 

l. Piling & Ground Improvement 1,3,4. 2,3,5,7. 

2. Main Civil Construction l,4 ,3. 1,2 ,3,5, 7. 

3. Ctrculating Water Ducts 1,4. 2,3,5,7. 

4. Administration Buildin~ 1,4. 2,3,5,7. 

5. General Service Building l ,4. 2,3,5,7. 

6. Simulator Building 1,4. 2,3,5,7. 

7. Steel Work & Cladding. 1,3,4,2,5 7. 
. 

8. S t a c k 1,2,3,4,5 7. 

9. Stora~e Tank 1,2,3,li,5 2,3,5,7. 

10. Ash Valley Develcr111Cnt 1,4. 2,3,5,7. 

11. Oil/Water Pipin~. 1,3,5. 7. 

IV. SUBSTATION : 

l. Substation Building 1,4. 2,3,5,7, 

2. S•itchyard 1,3,4. 2,3,5,7. 

Legend: 

1 - Desigu 
2 - Full ~sponsible 
3 - Superrlsion 

5 - Management & Coordinating 
6 - &.ssi sting 
7 - Per!omer 

4 - Guidance 

Source: PLN (State Electricity Enterprise ) 

Local 

6. 

6. 

6. 

6. 

6. 

6. 

6. 

6. 

6. 

6. 

6. 

6. 

6. 



Table A.17. Domestic production of electric pover equipment 
Diesel engine 

-
I 

NllMllrH t'\AIWFM.TtmEll LOCI\ Tl ON PHOOUCTIOH 
CAPACITY/ 
YEl\H 

1 • PT• YAIJHl\R !ll[~LL LTD Jl\l~l\IH A J 5.000 uni ts 

2. PT. KUBOTfl li!DOl!ESIA SD~l\R,\llG J0.000 units 

J. PT. THI Rl\TNI\ OlESEL 10.000 units 

~. PT• BUH/\ llISM INDRA SUR/\01\'{I\ o.ooo units 

5. l'T. l\ESINOO l\Cl't.;r~ Jl\l:ARTI\ 5.064 units 

[llGJll[[IUU'.; VilJflKS 

T 0 T A l 08.061i units 

Sotu·ce: Investmen' Coordi m-1.linc Ooord ( Bl<I'tol ) 

SPECIFICATION 

( 5 - 10) HP, 

( 4 - 18) llP • 

(5,5 - 18) llP. 

(30,5 - 105) llP. 

( 59 - 455 ) llP. 

~ 

°" 



Table A.18. Domestic production of electric pover equipment 
K\lH meter 

NUHBlH MANUl"/\C I llW.[H LOCI\ T ION PRODUCTION CAPAcitv/YEAR 

1 • PT. M[LCOHU)A 200.000 units 

2. PT. fllJl OH1\llliA ll ECIHIC Co 200.000 units 
Ltd. 

J. r- ~ • HLL fB(LOS/\ 400,000 units 

4. PT. HON'.if.tHO l'i1N E.1-u:rnoracs 24.000 units 

5. PT. S1Gll1' Hill . E.NG!Nf:.CRillG 120.000 units 

Sources DKl'l.1 (Investment CoordiMtillB Doard) 

~ 
~ 



I 
I 
I 

I 
I 

I 
I 
1 

I . 

- 48 -

Table A.19. Domestic production of electric power equiµnent 
F.l@ctric cabl.e/cOAductor 

Nur.s:::R MA::urA::iUR:::t LCc.:.nCN I TYPE Or PRC:JU::TIQi, 

, . PT. SUCACO JAKARTA :'-IY~; NYA; t:YY; NYFGbY; E:CC; 

AAAC; AAC; ACSR; Enamelled 

~1ire and XLPE Insulated 

Power Cable. 

2. FT• ~~Ac ELIT;OO ~URNI J AK.:.i'.i:T;.. ~YA; NYI'.; NYY; 1-JYFGbY; NYRGbY 

SCC;A~C;ACSR;Enarnelled wire. 

.. PT. KASEL METAL INDCNESIA J.l.KARTA NYA; MY!-'.; NYY; ~F':;bY; N'Y:\GbY ..) . 
9~,.. .... , Twisted Cable • 

4. FT. T~ANG KITA CIMAi:GGIS !\YA; KY AF'; t.:Yl"i; t.;YY; 1\YFGbY; 

SCGO~ NYRGbY; sec; 7wistec :able 

and XLPE Insulated Power 

' :able. 

s. t11,, INDOTiUJAYA n!Di.iSli\!SS J~KARH lJY A; HGA; NYI·\; NYY; ~A':. 

6. PT. PL'DJI TJ.:.Ht.J:. !WDl!$T?.IA~ MEDA~ N" .. t.JYi,.,; NYY. 

I 
. ~, 

~r-::ie 
..... v. ~· • 

7. FT. N!Kl:t.iSU E:LE:7:m: 'rllP.KS 

I 
SANO Lr.' JG NYi,; :-JYf'\; f\~A. 

s. -· sni.:.R ~ER2ASU SU::?A3AYA NYA; N'ff.; NYY; r.cc. """.· . I 
I 

9. PT. J[l'.BO Ct-SLE CCr-IP.:.HY Ti:.NG:::~Ar:~ NY"-; NYM; NYY; NYc-:;t:Y; ~::; 

NY:..r; UYl~:-iY; ~yz. 

, 0. FT. FL:LUNG COFPSP. SUGOR NYA; NYt'.: J.IYY; BC:. 

11 • =-7. VOY.SEL :::L::::nm: JAi:/,;iTA IJY;...; NY?'\; m~· : ~~~ ~ "---. 

, : . p-

.""' 1. JAYIC.':; ml?.li I .:..3.:.c:: JAi:ARTA 1-l'f'A; 1-JY~; NV" . '. 
i 3. G't. \'.;.~:..r M.'.S 7 ;).J~l>?Al-I: NY;..; NY~; t<V'.' ... 
, 4. ::i-

. I • !NK:...= EL Jt..Y:. i.:..NG~~t.W~ NY;..; NYM. 

TOTAL ;.~~U.:.L ?RCtlL'CiI~ 

1975 , 976 l , 977 157E , 979 

9. 200 ton 9. SCO ton I 12.500 ton 1 5. 7 2C t.or1 1 7. 4JC tor, 

Sou!"Ce: A??! I , 980 , 981 

(Tne Electric Panel Manu-

l facturer Association of 1 9. i 40 ':.on 18.6:.4 ':.o:~ 
lndones iii) . 

I 
! 
\ 



Table A.20. Domestic prcduction of electric paver equipment 
Transformer 

PfWOUCTIOtl 
HLN!En M,U.JUf"ACTUfllil l OC/\ Tl O! I CAPACITY / 

Y[AR 

1 • PT. U N 1 N lJ U JAhl\IHA 10.000 units 

5.000 units 

20 units 

I 

2. PT. 01\~RANG JAYA Slfl!AllAYA 1 .000 uni ts 

2.000 units 

J. I' T. ASAT A UT AllA J/\l<AIH A 2.000 units 

Ii. I' r. l Rl\F INDU PEl!K/\5/\ T/\NGLR/\UG J.000 units 

s. Pr. MOHl\WA ELECH:lC llLUAU 1.000 units 

6. PT. '.>INl\R [LEI\ rr!OOll\/\ OARU JAl<Al?T I\ ll.ooo units 

7. CV. E ll K I\ JOO units 

o. PT. INTER Kl\ll/\flE~ ll[CTRIC 7.soo units 

\llOl?KS 

9. PT. flRST PURI\ JAY~ lLKNIKA JflKl\ll J /\ 75 units 

TOTAL /\l'.llUl\L l'IWUUClIOll 19;0 1979 1900 \901 

·1400 1375 2JJ1 3090 

....-

SPEClflCATIOH 

1 ~ average 200 kVA 

3 JIJ everuge JS kVA )• 

•) (8 - 1.600 kVA) 

Power lransf6rmer 

(5 - 60) MVA/150 kV 

average 90 kVA 

average 200 kVA 

3 H (;> 100 kVA) 

1 fl 50 kVA 

3 Jr 50 - 160 kV!\ 

S50 kVA 

5 - 50 kVA 

5 - SO kVA 

Dource: APPI (The Electric Panel 
Manufacturer A1sociation 
of Indonesia). 

i:­
\CJ 



Table A. 21. Danestic production of electric power equipment 
Generator 

l'~ODUCTION 

NlJlllJ[ ll MAt111rticwnrn LOC/\TI011 Cf\Pf\Cl TY I 
YEl\R 

1 • I\ Vf\11 hf\lr.~j Nru - 15rHOUllG 0f\M111 lJ G 720 u 

C:inbh t. Co 1;c: <ind llr. Pl\OYI\!'!_ 

TO 

2. PT. IMOIM 11/\1:1•1Ufl JMAIHI\ -
J. PT. [1.Tl\U 111:00~['.;JI\ - 700 u 

It. CV. ( C H {) Jl\KAIHI\ 

5. PT. Hr'.l1'cr tN~ar:cur; JAK/\ITT f\ 2.500 u 

6. PT. /\0!11.'\'.;f, - S,'IKTI • 

1. rN. 1-1rrnJ1(1\ 11.000 u 

8. l'T. UNGM~l\i.J Mlll Tl EllGl!lffJ3 1.500 u 

INC 

9. rT. 11nrro rnoo1Jc;1" 1).650 u 

T () T I\ L 
- -

:Jource1 APPI (The Electric Panel ·Manufacturer Association of Indonesia) 

SPfClflC/ITIOtl 

( 1 5 - 3 50) k~J 

(up to 15) k1.1 

(0, 5 - 500 kVA 

VI 
0 



Table A.22. Domestic production or electric power equipment (excluding cable, transformer, diesel engine, 
KWH meter and generato~) 

NU-EER MANJFACruRER IDCATIOO 'IYPE CF PR:D.Cl'IOO PR:D.Cl'JOO CAPACl'IY PER YEAR 

1. PT. Mill INOOSTRIES JAKARTA 1. LAMP FI>m.JRE for indoor 

and outdoor use. 

2. Electric Panel. 

2. PT. MX; BINA JAKARrA 1. l.V & ffJ Electric Panel 600 units 

2. Cable Lux 50 tonnes 

3. Current Transfonrer 20.000 units 

4. F\lse Holder 150.000 mi ts 

5. Knife 9.-litch 50.000 mi ts 

3. PT. GINI fHirul JAKARI'A 1. Switch board Wall.rrounted 200 tn.J.ts 

2. SWi tch board Free Starrling 100 units 

3. Panel Synchrooe 20 t.nits 

4. PT. MEXiA ELTRA Jl\KARI'A .EllL'TRIC PANEL 500 mi ts 

5. PT. !CESA ~INEERIN; JJOO\IUA 1. LV &.Ii tdUxlard 3.000 units 

2. MV Switchlx>ard 100 mi ts 

3. Lighting Distribution 5.000 lUlits 

Board. 

6. PT. INIXJSTIRA Jl\KARTA 1. LV & ffJ Panel, Busduct 

and Floordu::t. 

2. Lanp Fixture for indoor 

and outdoor use, 

-

V' 
~ 
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Table A.22. Domestic production or electric pover equipment (excluding cable, transformer, diesel engine, 
KWH meter and generator) 
(continued) 

f~;;,- tWIFl\CruRER I lm\TIOO I I 
I 1. PT. FIR>T PURA JN/A 'ITIINIJ<A JJ\KARI'A 

. 
TYPE OF Prooocr.IOO I PICCU:"l'IOO CJ\PACITY PER YEAR 

l. Electric Panel 1.200 units 
2. Transfonner 300 mi ts 
3. Bakelite Junction Box 180.000 1.11its 
4. N,H. fuse puller 60.000 units 
5. Terminal Board 200.000 ll'lit '3 

6. Busbar holder 300.000 units 
8. P'l'. SIEMN> INIXNSIA JAKARI'A 1. LV Panel 119 units 

2. MV Panel 465 tnits 
3. Generator Panel 59 units 
4. Busduct 16 units 

9. PT. SINAR El..El<TJallI.K SEB JAKARTA 1. Step up/chm Transformer 
2. Panel 

3. Voltage Stabilizer 
4. CUrrent Transfonrer 

10. PT. TNrA KCfflGUJ<A JN<l\Rl'A 1. LV & MV Panel 
-

2. Lanp Fixture 

3. Transfonner 

11. PT. HAZF.1£YER HOIEX ~IA B<nlR l. Electric Panel 

2. Fuse Box 

3. LV Air Break S..U;4h 
4. Isol noulded C4'IO CB 

I V1 
l\J 



L 
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Table A.22. Domestic production of electric paver equipm~nt (excluding cable, transformer, diesel engine, 
KWH meter and generator) 
(continued) 

~I 11"11 \1-:il ~V\1-A 11-1\Cl't IHEH l .. DCJ\'!' ION 'l'YPI;; OF PfUJlJC:fION Pl()U,CTION C/\P/\C1'l'Y PI::R Yl:J\ll 
----- -- ----- -----------~----·-----·-··---- ------- -----------

J 2. l'I'. lHHlll 1 l ,11\K/\Jn'/\ 1. CSI' ~ 

'J't,Ul!: 

kVJ\/J 

2, l.'t.Mel 

bO M\i 

). MV (..\: 

lJ. l"l'. 'l\~lNK lNl.UJESIA CIM/\111 1 , I J\.I l.i.l! 

2. SMAJ~ 

), IJISCC 

I 
20 k\i 

4, 1"U!.iE 

l•I. l'l'. IJl/\J.UJll ~i/\IU\W\ ElEK'J'Hll\ '1'/\t-X.,;t,;IWIG l, (DNDI~ 

2, Fuse 

I 
3, Fuse 

I'..>. l'l'. Ml:~i!NIJ) /\G.JN.J l:llGJUl·J·:tll!~ J /\l<J\H'f }\ l, J\!i~eJI' I 
I 2. l\me l 

It>. l''l'. N'J\'l'I\ l!l'N-V\ EWL'l'IUCJ\L JMJ\Rl'A 1. U<illa 

(Llodi 

! l'CWt!r 

I 2. /\uLo 
I 
I l'l 1<1:..>e 
i 
: 

l 

1011 C!:iP Uislribulion 

01111..!r (up to 1600 

kV) 

l'rillwfon1cr (1\l to 

./l ~O kV) 

icle 

t::l J::Cl'HIC PJ\NEL 

::r.H.:nuc l'J\N~. 

NJX.•1• &'H'J\JI (up to 

O/\St:: 

1son 
Ip 25 J\/50 /\ 

aHC 25 1\150 /\ 

ling Diet;el (ien.-!,;et 

of Gen.-Sct 

t ( Lrafo 'l'L) /t-urclll-y 

1) l~pid St.w:t lli<Jh 

'uelor. 

·c1fo Siusile t. 'Jhrne 

15.UOO lllULS 

20 unj L:.; 

50U lllli Ls 

10.000- lUlltti 

3,500 uli Lti 

15,000 lUd.lti 

614.000 1.111ilt:1 

526. JIM W\ils 

613. ))2 u1ils 

5.064 llllilB 

300 w1ils 

21.600.000 u11itB 

100 000 lUd LS 

---
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Table A.22. Domestic production or electric power equipment (excluding cable, transform~r, diesel engine, 
KWH meter and generator) 
(continued) 

111n11,:1< Ml\NI JF/\Ctrnu::H 

11. l '1'. N lKK/\'l~jU El J:A...'l'lll C \'llJl(J\S 

l ll. L>!l'. IJl'NYO lNll.JNESJ/\ 

l'J. l ''1' . S I Ul\l J,X: 

2U. l'l'. C!IU:SJ\ PEHKJ\SI\ 

21. l'l'. J/\YI\ '!'EKNll< INLON!:~l/\ 

22. l'i'. CJ\llAYA PElJ\NJI Er-x.;IND,;1ur>U 

2J. l'!'. J/\Y/\ Kl~~'J\NI\ 

L'I. l ''J'. KLNCJ\Nl\ S/\K'l' r 

--------·- ... -- -·----------- -·---- ·-----·---·-----· -- -· ------ -----·--·------·-------- -- -
l£C/\'l' I ON 

Bl\Nl~ 

U~<;I 

JCX>Y J\K/\H'l'A 

SUHJ\Ul\Y/\ 

JN<AR'l1\ 

JJ\KAJU'A 

JAKJ\H'l'I\ 

J l\KJ\I( I'/\ 

'l'YPE OF Ploa.JC'fJ.ON 

l. Uallaul 

2. Eleclr ic & 'lBlec.u11nwlica-

ti.on t..able 

], ~t.cp up/<bwlt 'l'ransforncr 

4. Sl lde ~~ulalor. 

l. AC Ul:NE:fWlOH (0,5 - 500kVA 

2. Welding Mad1i11e (100 -

600 /\) 

3. Air OJ11pressor (0,5-20 M
3

) 

I.J\MP 

LV & MV Panel for indoor and 

outdoor use 

1. LV Panel 

2. Cable 'l'ray & 'l'runk.i.11~ 

3. AC Uody unit 

l. LJJ Electric Panel 

2. MJ Electrid Panel 

3. llV inectric;: Parcl 

EWC!'IUC Pf\NEL 

mrn,:1, L'()• J~ 

PHOl.XX:.'l'ION C/\l'J\Ll'l"i E'l::ll 'tl::J\R 

13.650 lU ll l!i 

1.500 1.u1it!i 

200 LU1its 

700 units 

I 
V1 .,... 

I I 



"" --~ ---- ----- - - --- -- - -- - ------

Table A.22. Domestic production or electric power equipment (excluding cable, transformer, diesel engine, 
KWH meter and generator) 
(continued) 

-- . -·-- - - - -- - - -- - - -- - - .. . - . - ,. --- - - - -- -
Nt.M3ER rWUFl\CIURER l.OC/\TION 'IYPE OF PR'.XlJCTIOO PR'.XlJCTIOO CAP.ACI'IY PER Yl".AR 

-----

25. PT. 3 M INOONESIA BEl<ASI 1. Electrical Tape VI ' HI 

2. Springlok, Cbnnector 

3. l\cOessories of cable 

for jointing and Tennina-

ting (up to 35 kV) 

26. 

I 
PT. WIJAYA l<ARYA SUJW3AYA,BOYOLl\LI CXH:REIBKiE 

~RID,CrnE-

~. ClB.IlKN'.i. 

27. PT. HffiA <XHltEI'E SDWU\NG CCN:RE:IBOOLE 

28. PT. 'lUUil\K AK>lll CIBitrnG ~ 

29. PT. l<omET INCnE>IA ,JATIWIUR CDNCRETEPOLE 

30. PT. Hl-"1E SAKTI SURJ\BAYA,JAI<ARI'A CUICRE:l'EPOLE 

31. PT. FAJAR EI.OC!'R.IC WJro<S JAI<ARI'A Ft.EE OOX ' S'WITOI 

32. PT. BRJ(l) MElll\N FUSE BOX & SWITOI 

Source AFPI (The Electric Panel Hanufacturer Association of ltldonesis) 

-

VI 
VI 



Table A.23. Domestic production of non-electric energy equipnent 

-
N::>. F.qui1ment ~y 

Prcrluction on capacity 
per year 

l 2 3 4 

I ENGINE 

Diesel : 

- BelCM 30 HP 1. PT. Yannar Diesel ) 

2. PT. l<urota Irrlonesia 
) 
) 90.000 Unit 

3. PT. Tri Ratna Diesel ) 

4. CV. Wira ~tika IOOah ) 

- Alx>ve 30 HP 1. PT. 8.8.1. ) 11.000 Unit 

2. PT. Mesindo h;JlmJ 
) 

5.000 Unit 

II PUMP ----
- Water plJ11> 1. PT. New Ruhaak ) 

2. PT. Ehara ) 
) 

3. PT. Karya Hid1.4> Sentosa ) 28.000 Unit 

4. FT. 8.8.I. ) 
) 

5. FT. lMika ) 

6. PT. Hartani 
) 
) 

7. FT. Aneka Poop3. ) 

-

Specification 

5 

Up to 500 HP ; 600 1.4> to 1500 Rl'M 

~ to 1000 HP; 1500 RPH 

• 

V1 
0\ 

I 
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Table A.23. Dalleatic production or non-electric energy equipment 
(continued} 

~ 

1 I 2 3 -+-
~ Il-- - PIPING • VESSEL I . 

l. J - water pipe l. PT.l<.H.I. I ) 

2. I 

3. I 

. 2. Pr. Bakrie Tube Makers 
- Gas pipe 3. PT. bakrie Pipe Iooustry 
- Oil pipe 4. PT. Spindo 

- Valve 

Vessel ---
- Pressure ard 

unpressure vessel 

I 

I 

5. PT. IS'IW 
6. PT. Aneka Jakarta 
7. PT. Ahli Teknik 
B. PT. Johan Tradin:J 
9. PT. Inastu 

10. e.t.c. 

l. PT. Bana Stork 
2. PT. Autarotive Accessories 

Indonesia 
3. Representation of FK: Canpany 

, l. PT. Bara ta Irrlonesia 
2. PT. Bana Stork 
3. PT. Atmindo 
4. PT. Super Arv.!alas Steel 
5. PT. Hari Subur 
6. PT. Stmatera Raya Sari 
7. PI'. Mc Demott 
8. PT. Avlau 
9 .. e.t.c. 

Source : 'l'llE KINISTR'i OF INOOSI'RY 

) 
} 
) 

) 
) 

) 
} 
) 
) 
) 
) 
) 

4 

33ti. 500 Ton 

by ordered 

13.000 Ton I 

5 

14-80 inc,API, ASIM, JIS, 
1'hick.nes 1 3-19 nm 
0 1,5 - 6fnc, Sil 
JJ 4" - HI 

3000 l4> ti> 10.000 PSI 

- order proi::cess 

----- -·--1 

DIN, ~S, 

Pressll.l'e : belcw 70 kg/an2 

I~ 




