
List of Asian Geothermal Reserchers, Managers ( j ^ L O l I / M 

COUNTRY 
Name Affiliation Tel, Fax 

CHINA 
Wang Jiyang (Laboraiory for Geothermics. Institute of Geology, Academia Sinica, 

(Prof.) P.O. Box 634, Beijing 100011) 
Pang Zhong-he (Laboraiory for Geothermics, IrisHtJte of Geology, Academia Sinica, 

(Ph.D) P.O. Box 634, Beijing 100029) Tel. 2027766-344 
Fax. 0086-1-4919140 

Wu Fangzhi (Standing MenberofChinese Geothermal Committee: 19, Xiwai S. Rd., 
Beijing 100085) Tel. 2911223 

Fax 0086-1-401133.0-
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INDONESIA 
Vincent T. Radja (Kepala Divisi Panas Bumi, PLN PUSAT) Tel; 62-21-5224917 

Fax. 62-21-5226487 

Edison Saragih ((jeotheimal Division. PLN, Indonesia) Tel. 62-21-3856005"6 
Fax. 62-21-3856007 

Sayogi Sudarman, Evaluation Manager, Geothermal Divisioii,PertaminaJL. Kramat Raya 59 
Jakarta 10450, Indonesia. 

PHILIPPINES 
Alfiredo C. TVoncales (Mineral Exploration Manager, PNOC) Tel 632.815-8961-73 

Fax. 632-815-2747 
Nazario C. Vasquez (Executive Vice President, PNOC) Tel. 632-815-8961,816-2287,815-2750 

Fax. 632-816-2287, 815-2747 

TWJLAND 
• Wicham Arunsrisanchai (Economic Geology Division, Department of Mineral Resotirces, . 

Bangkok, 10400) Tel 662-2460-039,2461-161 
Fax. 662-2459-855 

Sacngathit Chuaviroj (Geological Survey Division, Department of Mineral Resources, Bangkok, 
(Dr.) 10400) Tel. 662-2460-039,2461-161 

Fax. 662-2459-855 
Benjavan Ratanasathien (Geology Division. Chiang Mai University. Chiang Mai, Thailand) 

(Prof.) Tel. 6653-2223-88.2216-99 
Fax. 6653-2171-43 
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PREFACE 

The F o c u s on Series is prepared to give the U.S. Geothermal Industry a 
quick profile of several foreign countries. The countries depicted were chosen 
for both their promising geothermal resources and fbr their various stages of 
geothermal development, which can translate Into opportunities for the U.S. 
geothennal Industry, the series presents condensed statistics and Information 
regarding each country's population, economic growth and energy balance with 
special emphasis on the country's geothennal resources, stage of geothermal 
development and nmst recent actlvftles or key players In geothermal 
development. The series also offers an extensive list of references and key 
contacts, both In the U.S. and In the target country, which can be used to 
obtain detailed Infonnation. 

The series is available for the following countries:. 
Argentina, Azores (Portugal), China, Costa Rica, Ecuador, £1 Salvador, 
Ethiopia, Guatemala, Honduras, Indonesia^ Jordan, Mexico, St. Lucia, Thailand. 

Additional countries night be available in the future. 

The series Is to be used In conjunction with four other publications 
specifically designed to assist the U.S. geothermal Industry In Identifying and 
taking advantage of geothermal activities and opportunities abroad, namely: 

The "Review pf JnternationaJ Geotherwal Activities and Assessment of 
U . S . I n d u s t r y O p p o r t u n i t i e s . " Final Report, August 1987, Prepared 
for Los Alamos National Laboratory. 

The ' S u m a r y R e p o r t " of the above publication. 

'Equipment tnd Sert/ices for tiorJdwide ApplicationSt' U.S. Pepartment 
of Energy. 

the "Listing of U.S. Companies that Supply Goods and Services for 
GeothermaJ Explorers, Developers and Producers Internat ionaly," 
August 1987, prepared by GRC. 

Copies pf these publications can be obtained from the Geothermal 
Technology Division of the U.S. Department of Energy. Correspondence should be 
addressed to: 

Dr. John E. Mock 
Geothermal Technology Division (GTD) 
1000 Independence Avenue 
U.S. Oepartment of Energy 
Washington, DC 205S5 
(202} 5S6-5340 



NOTE 

Data presented 1n this document are based on several U.S. government official 
publications as well as International organizations, namely: 

Background Notes (U.S. Department of State) 
Foreign Economic Trends (U.S. Department of Conmerce) 
World Development Report 1987 (World Bank) 
International Data Base for the U.S. Renewable Energy Industry, Kay 
1936 (U.S. Department of Energy) 

The country's geothermal resources write-up 1$ a revision and update of the 
Appendix in the "Review of International Geothennal Activities and Assessment 
of U.S. Industry Opportunities.* LANL, August 1987. 
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FOCUS ON CHINA 

Official Name: People's Republic 
of China 

Area: 9.6 million sq. km 

(3.7 million sq. mi.) 

Capital: Beijing ^ 

Population (1985): 1,040.3 billion 

Population Growth Rate: 1.5% 
Lanouaaes: Standard Chinese (Putonghua) 

or Handariri 

Economic Indicators: 

Real GNP (1985): $265 billion 
GDP Avg. Annual Growth Rate (1980-85): 9.8% 
Per Capita Income (1985): $310 
Avg. Annual Inflation Rate (1980-85): 2.4% 

Trade and Balance of Payments: 

(1985) Exports: $27.3 billion; Major Markets: Hong Kong, Japan, U.S. 
Singapore, FRG. 

(1985) Imports: $42.5 billion; Major Suppliers: Japan, U.S., Hong Kong, FRG, 
Canada 

(July 6, 1986) Official Exchange Rate: 3.704 yuan « US $1 

Energy Profile: (Based on 1982 data unless otherwise Indicated) 

Commercial Fuel Energy Consumption: 

Total: 415.357 million ton of oil equivalent (mtoe) 
1-Vr. Growth: -2.1 

Commercial Fuel Breakdown: 

Liquid Fuels Pet: 21% 
Solid Fuel Pet: 72% 
Natural Gas Pet: 3% 
Electric Pet: 4% 
Commercial Fuel Consumption Growth Rate (1970-1980): 5.4% 



ETectriCity Generation Capacity: 

(1982) Total Installed Elec. Capacity: 72,360 MW 
Hydro: 31% 
Hydro Potential: 378,532 MW 
Steam: 52% 
das Turbine: 0% 
Diesel: 17% 
Geothermal: Negligible proportion, just over 14 MWe 

Electricity Sales: 

Total: 230,244 GWh 
Residential: * 
Commercial: 7% 
Industrial: 75% 
Government: * 
Other: 18% 
Average Electricity Price: 3.30 US cents/kWh 

Geothermal Power Generation Status 

Reservoir Potential: 220 HWe 
Temperature Range: Varies according to location from 87°C to 220°C 

Geographic Locations: In Beijing-Tianjin-Tangshan region and Tibet 
Province 

Development Status: Various stages including 14.586 MW of on-line 
geothermal electricity generation. Continuing 
reconnaissance, assessment explorations activities. 

Countries Actively Involyed: Italy, U.S. 

General Need for Assistance; Mainly exploration, drilling and high tech. 
equipment. 

International Funding: $10.47 million (UN/DTCD) 

Negligible 



GEOTHEraVU. RESOURCES 

The use of geothermal waters by the Chinese can be traced back 2,000 
years. Up to the 1960's, much of the resource in the country had been used for 
bathing and medicinal applications. Since that time, China has steadily 
developed its exploitation of geothennal energy by direct-use applications and 
power generating stations. Although a national development plant remains 
unfinished, China appears strong In its commitment to geothermal energy 
development. 

About 3,000 geothernal areas exist In China, about 2,400 of which are 
natural hot springs. Currently 40 geothermal fields, mostly low^ to moderate-
temperature, have been or are being explored and assessed. In July 1982, the 
total recoverable geothermal energy was estimated at about 200 billion tons of 
standard coal equivalent. Later, in May 1985, a further 30 thermal anomalous 
regions were Identified In the Beijing - Tianjin - Tangshan region with an 
estimated recoverable energy of 17 billion tons of coal equivalent. Geothermal 
energy Currently produces 14.3 MWe and a total of 20 to 30 MWe is planned by 
1990. The overall identified potential for electrical generation is 220 MWe. 

The largest geothermal power plant in China Is at Yangbajing In the Xizang 
(Tibet) Province. The field has been under study since 1975. The Yangbajing 
plant consists of four turbines: The first unit, 1 MWe was reconstructed from a 
long-standing coal-fired one into a single-stage flashIng-separating system and 
came into operation ih 1977. It was mainly used to provide data for the design 
ofthe new unit. Another unit (Unit No. 3 ) , a 3 MWe dual-flash unit has been 
on-line since 1981 followed by another 3 MWe dual flash unit (Unit No. 2} in 
November 1982. The last unit (Unit No. 4) came on-line in July 1985 bringing 
the total Installed capacity .of Yangbajing geothermal power plant to 10 MWe. 

<£OTHERMALl£VELOF1riSfT M C H N A 

imuiuBn S 



The western to mid-westerh part of China seems to have the greatest 
potential for high-temperature geothermal resources. Three other high 
temperature (>220^C) resources exist there at Rehai, Panzhihua and Ruidian. 
These three fields haye been targeted as power generating fields". 

Other power plants (mostly binary) exist at a number of Tow- and moderate-
temperature locations in China. I h e Dengwu field, located In Fengshu in 
Guandong Province, was the first field developed in China for electrical 
production. The first unit was an 86 kW unit that came on-line in 1970 and is 
still on-line. A 200 kU unit was brought on-line in 1978, and a third unit is 
under construction. The temperatures at this field range from 87 to 94°C. 

Since 1971, a binary-cycle power station has been on-line in Huatlal 
within the province of Hebei. The Wentang power station, located In the 
Jiangxi Province In southeastern China* also came on-line In 1971 and produces 
50 kWe. the flash-steam plant at Huitang (in Hunan Province), brought on-line 
In 1975, produces 300 kWe. Wastewater from the plant is cascaded to 
greenhouses, a spa, and a hospital. A 100 kWe unit has been operating at 
Yingkou since 1977. A geotheirmal power plant located In the Tong'an field, 
Fijian Province near Hong Kong, reportedly produces 300 kWe from a binary 
system, the Zhaouyan power plant In Shandong Province on the east coast of 
China along the Yellow Sea reportedly has a capacity of 200 kWe. A geotherpa1 
power plant.is reported to be operating in Fuzhou, Fijian Province; no details 
are available on Its present status and/or capacity. 

Since July 1983, a $10 million geothermal.development project with UN and 
Italian funding has been underway in China. The recently completed project 
provided for consultant services, a geophysical'model of the Tianjin basin, 
exploration ofthe Yangbajing area, overseas training facilities for 30 Chinese 
engineers, and more than 30 pieces of geothermal equipment including a computer 
facility and 3,000 m capacity high-speed portable drilling rig. 

The geothermal investigations In all but the remote districts were carried 
out by the Province Bureau of Geology and Mineral Resources. The, China Society 
of Energy Research has set up a Special Gepthermal Commission to coordinate 
research activities In the. geothermal field. 
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AND 

KEY O^TTACTS 



A. Business Cli nate Sources of Information 

The following references are suggested for timely infohnatioh on the 
business climate in China. 

U.S. GOVERNKEffT PUBLICATIONS 

U.S. Department of Commerce 

• Foreign Economic Trends (FET) arid their Implications for the U.S. 

• Overseas Business Reports (OBR) 

U.S. Department of State 

• Background Notes 

NONGOVERNMENT PUBLICATIONS 

International Series, published by Ernst and Whinney 

Businessman's Guide to........ published by Price Waterhouse and Co. 

Information Guide: Doing Business in ....... published by Price 

Waterhouse and Co. 

Task and Trade Guide, published by Arthur Andersen 

task and Investment Profile, published by Touche Ross and Co. 



B. Geothemal-Related Sources of Information 

The following reports and documents are suggested for further Information 
regarding geothennal energy and export opportunities overseas: 

Los Alaaos National Laboratory: 

• Review of Internatibnal Geothennal Activities and Assessment of U.S. 
industry Opportunities 

U.S. Department of Energy 

• Equipment and Services for Worldwide Applications 

• Guide to the International Development and Funding Institutions for 
the U.S. Renewable Energy Industry 

• Federal Export Assistance Programs Applicable to the U.S. Renewable 
Energy Industry 

• International Data Base for the U.S. Renewable Energy Industry 

• Committee on Renewable Energy Ctmnerce and Trade: CORECT's Second 
Year - October 1985-November 1986 

California Energy Coomisslon (CEC) 

• Foreign Geothermal Energy Market Analysis 

• Small Scale Electric Systems Using Geothermal Energy: A Guide to 
Development 

U.S. Department of Commerce - International Trade Admihlstratlon 

• A Con^etltlve Assessment of the U.S. Renewable Energy Equipment 
Industry 

U.S. Export Council for Renewable Energiy 

• International Renewable Energy Industry Trade Policy 



C. KEY CONTACTS 

People's Republic of China 

Bureau of International Cooperation 
State Science and Technology Commission 
Sanlihe Road 
Beijing, People's Republic of China 

Attn: Energy Section 

U.S. Embassy 
17 Guanghua Hu 
Beijing, People's Republic of China 
Tel: 522-033 

Agency for International Development 

- Bureau for Science and Technology 

Dr. James Sullivan 
Director, Office of Energy 
Bureau for Science 1 Technology 
Agency for International Development 
Washington, DC 20523 
(70.3) 235-8902 

- Bureau for Private Enterprise 

Hr. Sean P. Walsh 
Directpr, Office of Investment 
Bureau for Private Enterprise 
Agency for International Development 
Washington, DC 20523 
(202) B47-9843 , 

Mr. RusselT Anderson 
Director, Office of Project Development 
Bureau for Private Enterprise 
Agency for International Development 
Washington, DC 20523 
(202) 647-5806 

- Bureau for External Affairs 

Ns. Rhea Johnson 
Director, Office of Public Inquiries 
Bureau for External Affairs 
Agency for International DeveTopment 
Washington, DC 20523 
(202) 647-1850 
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- Bureau for Asia 

Mr. Robert F. Ichord 
Chief, Energy and Natural Resources Division 
Bureau for Asia 
Agency for International Development 
Washington, DC 20523 
(202) 647-8274 

- Publications 

Ms. Dolores Weiss 
Director, Office of Publications 
Bureau for External Affairs 
Agency for International Development 
Washington, DC 20523 
(202) 647-4330 

Asian Development Bank 

- General 

Asian DeveTopment Bank 
P.O. Box 789 
2330 Roxas Boulevard 
Metro Manila 2800, Philippines 
Telephone: (63-2) 711-3851 
Telex: 23103 ADB PH 

- Publications 

Operational Information on Proposed Projects 
Infonnation Office 
Asian DeveTopment Bank 
P.O. Box 789 
Metro Manila 2800, Philippines 

U.S. Department of ComnerCe/International Trade Administrgtion 

- Office of International Major Projects 

Mr. Leo E. Engleson 
Office of International Major Projects 
Room 2015-B 
International Trade Administration 
U.S. Department of Commerce 
Washington, DC 20230 
(202) 377-2732 
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- Foreign Industry Sector 

Mr. Les Garden 
International Trade Specialist for Renewable Energy Equipment 
Office of General Industrial Machinery 
Room 2805 
international: Trade Administration 
U.S. Department of Commerce 
Washington, DC 20230 
(202) 377-0556 

- Trade Development 

Mr. Jon Mehes 
Director 
Office of World Fairs and International Expositions 
Room 2062 
International Trade Administration 
U.Si Department of Commerce 
Washington, DC 20230 
(202) 377-4601 

- Office of Trade Promption 

Mr. Saul Padwo 
Director 
Office of Trade Promotion 
Room 1332 
international Trade Administration 
U.S. Department of Commerce 
Washington, DC 20230 
(202) 377-1468 

- Export DeveTopment 

Mr. Jeffrey Lee 
People's Republic of China and Hong Kong 
U.S. and Foreign Commercial Services (USFCS) 
U.S. Department of Commerce 
Washington, DC 20230 
(202) 377-3583 

- Minority Business Developmeht Centers 

Minority Business Development Agency 
U.S. Department of Commerce. 
Washington, DC 20230 
(202) 377-1936 

or contact: 
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Regional Offices: 

Atlanta, GA (404) 881-4091 
Chicago, IL (312) 353-0182 
San Francisco, CA (415) 556-7234 
Dallas, TX (214) 767-8001 
New York, NY (212) 264-3262 
Washingtoni DC (202) 377-8275 or 8267 

- DOC Marketing Periodicals 

Superintendent of Documents 
U.S. Government Printing Office 
Washington, DC 20402 
(202) 783-3238 

U.S. Department of Energy 

Dr. Robert San Martin 
DAS/RE 
Office of Conservation and Renewable Energy 
CE-P30 
U.S. Department of Energy 
IdOO Independence Avenue, SW 
Washington, DC 20585 
(202) 586-9275 

Dr. John E. Mock 
Director, Geothermal Technology Division (GTD) 
Office of Conservation and Renewable Energy 
CF-342 
U.S. Department of Energy 
IOOO Independence Avenue, SW 
Washington, DC 20585 
(202) 586-5340 

Export-Import Bank 

- International Lending 

Mr. Jaines R. Sharpe 
Senior Vice President, International Lending 
Export-Import Bank 
811 Vennont Avenue, NU 
Washington, DC 20571 
(202) 566-8187 

Mr. Raymond J. Albright 
Vice President, International Lending 
Asia Division 
Export-Import Bank 
811 Vermont Avenue, NW 
Washington, DC 20571 
(202) 566-8885 
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Geothermal Resources Council 

Mr. David N. Anderson 
111 Q Street, Suite 29 
P.O. Box 1350 
Davis, CA 95617-1350 
(916) 758-2360 

Internatlorial Trade Commission 

Office of Publications 
International Trade Commission 
701 E Street, NW 
Washington, DC 20436 
(202) 523-5178 

Office o f t h e U.S. Trade Representative 

Hr. Fred Ryan 
Director, Private Sector Liaison Division 
Office of the U.S. Trade Representative 
600 17th Street, NW 
Washington, DC 20506 
(202) 456-7140 

Overseas Private Investment Corporation 

- Insurance Department 

Mr. Leigh P. Hollywood 
Managing Director, Asia/Pacific and Latin fcnerica Diyision 
Insurance Department 
Overseas Private Investment Corporation 
1615 M Street, NW 
Washington, DC 20527 

(202) 457-7045 

- Energy Program 

Mr. R. Douglas Greco 
Manager, Natural Resources 
Overseas Private Investment Corporation 
1615 M Street, NW 
Washington, DC 20527 
(202) 457-7044 

- Finance Department 

Ms. Suzanne H. Goldstein 
Managing Director, Flhancial Services and Product 

Development 
Overseas Private Investment Corporation 
1615 M Street, NW 
Washington, DC 20527 
(202) 457-7192 
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Hr. John Paul Andrews 
Managing Director, Major Projects 
Overseas Private Investment Corporation 
1615 M Street, m 
Washington, DC 20527 
(202) 457-7196 

- Office of Development 

Mr. Michael R. Stack 
Development Assi stance Di rector 
Overseas Private Investment Corporation 
1615 M Street, NW 
Washington, DC 20527 
(202) 457-7135 

Small Business Administration 

Hr. Michael E. Deegan 
Director, Office of International Trade 
U.S. Small Business Administration 
1441 L Street, NW, Room 100 
Washington, DC 20416 
(202) 653-7794 

Trade and Development Prodram 

- PRC (People's Republic of China/South Asia) 

Mr. Daniel Stein 
Regional Director 
320.21st Street, NW 
Washington, DC 20523 
(703) 235-3660 

United Nations 

- United Nations Development Program 

Mr. A. Bruce Harland 
Director 
UNDP Energy Office 
One United Nations Plaza 
New York, NY 10017 
(212) 906-6090 

- United Nations Department of Technical Cooperation 
for Development 

Mr. Edmund K. Leo 
Chief, Energy Resources Branch 
Department of Technical Cooperation fbr Development 
One United Nations Plaza 
New York, NY 10017 
(212) 963-8773 
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Hr. Nicky Beredjick 
Director 
National Resources and Energy Division 
Department of Technical Cooperation for Development 
One United Nations Plaza 
New York, NY 10017 
(212) 963-8764 

Mr. Mario Di Paola 
Technical Adviser on Geothermal Energy 
Energy Resources Branch 
Department of Technical Cooperation for Development 
One United Nations Plaza 
New York, NY 10017 
(212) 963-8596 

Mr. Joseph V. Acakpo-Satchivi 
Secretary 
Copiittee on the Development and Utilization of New 

and Renewable Sources of Energy 
United Nations 
New York, NY 10017 
(212) 963-5737 

Publications 

Development Business 
P.O. Box 5850 
Grand Central Station 
New York, NY 10163-5850 
(212) 963-4460 

World Bank 

Mr, Anthony A. Churchill 
Director 
Industry and Energy Department 
Sector Policy and Research 
The World Bank 
1818 H Street, NW 
Washington, DC 20433 
(202) 477-4676 

Mr. Gunter Schranin 
Division Director 
Energy Development Division 
Industry and Energy Department 
Sector Policy and Research 
The World Bank 
1818 H Street, NW 
Washington, DC 20433 
(202) 473-3266 
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Mr. Robert J. Saunders 
Division Director 
Energy Strategy, Management and 
Assessment Division 

Industry and Energy Department 
The World Bank 
1818 K Street, NW 
Washington, DC 20433 
(202) 473-3254 

- Regional Offices 

Mr. Shahid Javed Burki 
Country Director 
CD I I I , People's Republic of China 
1818 H Street, NW 
Washington, DC 20433 
(202) 477-2571 

Mr. Ibrahim I. Elwan 
Division Drector 
Infrastructure & Energy Operations Division 
CD U I , People's Republic of China 
The World Bank 
1818 H Street, NW 
Washington, DC 20433 
(202) 473-2300 

^ Public Affairs Office 

The World Bank 
1818 H Street, NW 
Washington, DC 20433 
(202) 477-1234 

- Publications 

Deyelopment Business 
P.O. Box 5850 
Grand Central Station 
New York, NY 10163-5850 
(212) 754-4460 
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PREFACE 

The Focus on Series is prepared to give the U.S. Geothermal Industry a 
quick profile of several foreign countries. The countries depicted were chosen 
for both their promising geothermal resources and for their various stages of 
geothennal development, which can translate into opportunities for the U.S. 
geothermal industry. The series presents condensed statistics and information 
regarding each country's population, economic growth and energy balance with 
special emphasis on the country's geothennal resources, stage of geothermal 
development and most recent activities or key players in geothermal 
development. The series also offers an extensive list of references and key 
contacts, both in the U.S. and in the target country, which can be used to 
obtain detailed information. 

The series is available for the following countries: 
Argentina, Azores (Portugal), China, Costa Rica, Ecuador, El Salvador, 
Ethiopia, Guatemala, Honduras, Indonesia, Jordan, Mexico, St. Lucia, Thailand. 

Additional countries might be available in the future. 

The series is to be used in conjunction with four other publications 
specifically designed to assist the U.S. geothermal industry in identifying and 
taking advantage of geothermal activities and opportunities abroad, namely: 

The 'Review of International Geothermal Act iv i t ies and Assessment of 
U.S. I n d u s t r y O p p o r t u n i t i e s . " Final Report, August 1987. Prepared 
for Los Alamos National Laboratory. 

The "Summary Repor t " of the above publication. 

"Equipment and Services for Worldwide Applications," U.S. Department 
of Energy. 

The "List ing of U.S. Companies that Supply Goods and Services for 
Geothermal Explorers, Developers and Producers Internat ional ly," 
August 1987, prepared by GRC. 

Copies of these publications can be obtained from the Geothermal 
Technology Division of the U.S. Department of Energy. Correspondence should be 
addressed to: 

Dr. John E. Mock 
Geothennal Technology Division (GTD) 
1000 Independence Avenue 
U.S. Department of Energy 
Washington, DC 20585 
(202) 586-5340 
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FOCUS ON CHINA 

Official Name: People's Republic 
of China 

Area: 9.6 million sq. km 

(3.7 million sq. mi.) 

Capital: Beijing 

Population (1985): 1,040.3 billion 

Population Growth Rate: 1.5% 
Languages: Standard Chinese (Putonghua) 

or Mandarin 

Economic Indicators: 

Real GNP (1985): $265 billion 
GDP Avg. Annual Growth Rate (1980-85): 9.8% 
Per Capita Income (1985): $310 
Avg. Annual Inflation Rate (1980-85): 2.4% 

Trade and Balance of Payments: 

(1985) Exports: $27.3 billion; Major Markets: Hong Kong, Japan, U.S. 
Singapore, FRG. 

(1985) Imports: $42.5 billion; Major Suppliers: Japan, U.S., Hong Kong, 
Canada 

(July 6, 1986) Official Exchange Rate: 3.704 yuan = US $1 

Energy Profile: (Based on 1982 data unless otherwise indicated) 

Commercial Fuel Energy Consumption: 

Total: 415.357 million ton of oil equivalent (mtoe) 
1-Yr. Growth: -2.1 

Conmercial Fuel Breakdown: 

Liquid Fuels Pet: 21% 
Solid Fuel Pet: 72% 
Natural Gas Pet: 3% 
Electric Pet: 4% 
Commercial Fuel Consumption Growth Rate (1970-1980): 5.4% 

FRG, 



GEOTHERMAL RESOURCES 

The use of geothermal waters by the Chinese can be traced back 2,000 
years. Up to the I960's, much of the resource in the country had been used for 
bathing and medicinal applications. Since that timei China has steadily 
developed its exploitation of geothermal energy by direct-use applications and 
power generating stations. Although a national deveTopment plant remains 
unfinished, China appears strong In its copiitment to geothermal energy 
development. 

About 3,000 geothermal areas exist in China, about 2,400 of which are 
natural hot springs. Currently 40 geothermal fields, mostly low- to moderate-
temperature, have been or are being explored and assessed. In July 1982, the 
total recoverable geothermal energy was estimated at about 200 billion tons of 
standard coal equivalent. Later, in May 1985, a further 30 thermal anomalous 
regions were identified In the Beijing - Tianjin - Tangshan region with an 
estimated recoverable energy of 17 billion tons of coal equivalent. Geothermal 
energy currently produces 14.3 MWe and a total of 20 to 30 MWe is planned by 
1990, The overall identified potential for electrical generation is 220 MWe. 

The largest geothermal power plant in China is at Yangbajing in the Xizang 
(Tibet) Province. The field has been under study since 1975. The Yangbajing 
plant consists of four turbines: The first unit, 1 MWe was reconstructed from a 
long-standing coal-fired one into a single-stage flashing-separating system and 
came into operation in 1977. It was mainly used to provide data for the design 
of the new unit. Another unit (Unit No. 3), a 3 MWe dual-flash unit has been 
on-line since 1981 followed by another 3 MWe dual flash unit (Unit No. 2) in 
November 1982. The last unit (Unit No. 4) came on-line in July 1985 bringing 
the total installed capacity of Yangbajing geothermal power plant to 10 HWe. 
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B. Geothennal-Related Sources of Information 

The following reports and documents are suggested for further information 
regarding geothermal ener-gy and export opportunities overseas: 

Los Alamos National Laboratory: 

• Review of International Geothennal Activities and Assessment of U.S, 
Industry Opportunities 

U.S. Department of Energy 

• Equipment and Services for Worldwide Applications 

• Guide to the International Development and Funding Institutions for 
the U.S. Renewable Energy Industry 

t Federal Export Assistance Programs Applicable to the U.S. Renewable 
Energy Industry 

• International Data Base for the U.S, Renewable Energy Industry 

• Conmlttee on Renewable Energy Commerce and Trade: CORECT's Second 
Year - October 1985-November 1986 

California Energy Comralsslon (CEC) 

• Foreign Geothermal Energy Market Analysis 

• Small Scale Electric Systems Using Geothermal Energy: A Guide to 
Development 

U.S. Department of Conmerce - Internatlonal Trade Administration 

• A Competitive Assessment of the U.S. Renewable Energy Equipment 
Industry 

U.S. Export Council for Renewable Energy 

• International Renewable Energy Industry Trade Policy 



- Bureau for Asia 

Mr, Robert F. Ichord 
Chief, Energy and Natural Resources Division 
Bureau for Asia 
Agency for International Development 
Washington, DC 20523 
(202) 647-8274 

- Publications 

Ms-. Dolores Weiss 
Director, Office of Publications 
Bureau for External Affairs 
Agency for International Development 
Washington, DC 20523 
(202) 647-4330 

Asian Development Bank 

- General 

Asian DeveTopment Bank 
P.O. Box 789 
2330 Roxas Boulevard 
Metro Manila 2800, Philippines 
Telephone: (63-2) 711-3851 
Telex: 23103 ADB PH 

- Publications 

Operational Information on Proposed Projects' 
Information Office 
Asian Development Bank 
P.O. Box 789 
Metro Manila 2800, Philippines 

U.S. Oeoartroent of Commerce/Internatiohal Trade Adrainistration 

- Office of International Major Projects 

Mr. Leo E, Engleson 
Office of International Major Projects 
Room 2015-B 
International Trade Administration 
U.S. Department of Conmerce 
Washington, DC 20230 
(202) 377-2732 
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Regional Offices: 

Atlanta, GA (404) 881-4091 
Chicago, IL (312) 353-0182 
San Franciscoi CA (415) 555-7234 
Dallas, TX (214) 767-8001 
New York, NY (212) 264-3262 
Washington, DC (202) 377-8275 or 8267 

- DOC Marketing Periodicals 

Superintendent of Documents 
U.S. Government Printing Office 
Washingtoni DC 20402 
(202) 783-3238 

U.S. Department of Energy 

Dr. Robert San Martin 
DAS/RE 
Office of Conservation and Renewable Energy 
CE-030 
U.S, Department of Energy 
1000 Independence Avenue, SW 
Washington, DC 20585 
(202) 586-9275 

Dr. John E. Mock 
Director, Geothermal Technology Division (GTD) 
Office of Conservation and Renewable Energy 
CF-342 
U.S. Department of Energy 
1000 Independence Avenue, SW 
Washington, DC 20585 
(202) 586-5340 

Export-Import Bank 

- International Lending 

Mr, James R. Sharpe 
Senior Vice President, International Lending 
Export-Impoft Bank 
811 Vermont Avenue, NW 
Washington, DC 20571 
(202) 566-8187 

Mr. Raymond J. Albright 
Vice President, Internatiorial Lending 
Asia Division 
Export-Import Bank 
811 Vermont Avenue, NW 
Washington, DC 20571 
(202) ,566-8885 

13 



Mr. John Paul Andrews 
Managing Director, Major Projects 
Overseas Private Investment Corporation 
1615 M Street, NW 
Washington, DC 20527 
(202) 457-7196 

- Office of Development 

Mr. Michael R. Stack 
Development Assistance Director 
Overseas Private Investment Corporation 
1615 M Street, NW 
Washington, DC 20527 
(202) 457-7135 

Small Business Administration 

Mr, Michael E. Deegan 
Director, Office of International Trade 
U.S. Small Bus;iness Administration 
1441 L Street, NW, Room 100 
Washington, DC 20416 
(202) 553-7794 

Trade and Development Program 

- PRC (People's Republic of China/South Asia) 

Mr. Daniel Stein 
Regional Director 
320-21st Street, NW 
Washington, DC 20523 
(703) 235-3660 

United Nations 

- United Nations Development Program 

Mr. A. Bruce Harland 
Dlrector 
UNDP Energy Office 
One United Nations Plaza 
New York, NY 10017 
(212) 906-6090 

- United Nations Department of Technical Cooperation 
for DeveTopment 

Mr. Edmund K. Leo 
Chief, Eriergy Resources Branch 
Department of Technical Cpbperation for OeVelopm̂ ent 
One United Nations Plaza 
New York, NY 10017 
(2l2) 963-8773 

15 



Mr, Robert J. Saunders 
Division Director 
Energy Strategy, Management and 
Assessment Division 

Industry and Energy Departinent 
The World Bank 
1818 H Street, NW 
Washington, DC 20433 
(202) 473-3254 

- Regional Offices 

Mr. Shahid Javied Burki 
Country Director 
CD I I I , People's Republic of China 
1818 H Street, NW 
Washington, DC 20433 
(202) 477-2571 

Mr. Ibrahim I. El wan 
Division Drector 
Infrastructure & Energy Operations Division 
CD III, People's Republic of China 
The World Bank 
1818 H Street, NW 
Washington, DC 20433 
(202) 473-2300 

- Public Affairs Office 

The World Bank 
1818 H Street, 
Washington, DC 
(202) 477-1234 

NW 
20433 

- Publications 

Development Business 
P.O. Box 5850 
Grand Central Station 
New York, NY 10163-5850 
(212) 754-4460 

17 
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FAX NO. 9167582839 

Jl^iP^a cb: ^t i i f i nvt^bgai 

jftiW^tptwari^r^f^'? 

p. 01 
USFCS-JAKftRtAjS 1 / - 1 

#alpao?« » 

^ S . FOREIGN COMMERaAL SERVICE 

AMERICAN EMBASSY 

JAKARTA^ INDONESIA 

fHn: 62-21-38S-1632 
T«l: 62-21'a«>-380 

&&<:•• Fabruaxy 3 , 1394 Fa^ASt One 

To: David N. todwraon. Exec D i r e c t o r 

Cemipatiari Geo thema l Resources Couxkcll 

Taxi 9.16 758 2B39 Approved byi 

Traani Doangsa Sltumeang, Ocmmejpcial Specia l ie t : 

subjAoci Requget for aflfll^Cfince 

D6«Lr Mr. Anderson: 

We a r e t h e ovezBeae arm of t h e ITS B«pt of Coitunetrc« promoting U.S . 
p r sdue tB and ^ e r v i c e e . 

Ood of our c l i e n t s i s I n t e r e s t e d La developing a oeot&ermal pov^r 
pL&at i n B a l i . Por t h i a purpose , t h e l o c a l contpORy ^ d e-uhta^tted 
t h a a p p l i e a t i c n t o t h e Indaneaian Departatent of Mining and Bi^ergy 
v ^ i e h administeir t h e l i a e n e i n g £er power g e n e r a t i o n p l a n t s . The 
l o c a l company had been reques ted by t h e Sapar t^ea t to p r e p a r e t h e 
b a s i a s t u d i e s necesea ry t o back up i t s app l i ca t ion . . 

S i n o e t h e g e o t h e m a l power i s e t i l l new t o t he coun t ry and. laa)c 
o£ leaowled^e and e x p e r t i s e , wa would appreciatG informabion cm . 
any a s a i B t a n c e QRC can p rov ide t o proceed t h e p r o j s o t . The 
p r e l i m i n a r y g e o t h e m a l aaaeasiaent on t h e p r o j e c t e i t a (Bratan 
C a l d e r a , Ba l l ) was made In. 1382 by a team of e x p e r t a from New 
Zealazid. Ŵ  a r e l eak ing toxward t o your advice and gu idanaa . 

s i tumeang 
Conanerfial s p e o i a l l a t 



UNIVERSITY Of UTAH RESEARCH INSTITUTE 

391 CHIPETA WAY, SUfTE C 
SALT LAKE CITY, UTAH 84108-1295 

fELEPHONEe01-S24-3422 

October 7, 1993 

Mr: Beri Holt, Chairman/CEO 
The Ben Holt Co. 
201 South Lake Avenue 
Pasadena, CA 91101 

Subject: Indonesia Gfeothermal Projects; 
Privileged aild Gonfidential Settlement Proposal 

Dear Mr. Holt: 

Enclosed are the data as agreed under Item 2. Cash Settlement of the terms and 
provisions in the DIENG INDONESIA GEOTHERMAL PROJECT INTEREST PURCHASE 
AGREEMENT, dated September 15, 1993. 

I appreciate your efforts in processing the "Buy Out" check No. 13211, dated 23 
September 1993 in the amount of $20,600.00. The eheCfc was received prior to the close of 
our fiscal year whieh.is greatly appreciated, 

Good luck and success in your business endeavors. 

Sincerely, 

Wilford Li Forsberg 
Treasurer 

Enclosure 

cc; D. Li Nielson 
D. A. Petty 
P. M. Wright 
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United States Governmpnt BRtf" Deparlment of Energy 

memdrandum ~ 
W ^ Dave Loimbard, EE-122, X84952 

sued»T± iRctones^n Geothennal Proposal 

Tft KatfiEaen R&es, PO-70 

THHU! J.E Mock. EE.122 
R.R, Kesster, ee-12 
A.R.>toffman, EE-IO % =. 
R.L San Martin, EE-I . iipi:^,. • 
Tite propose In question polentrally r ^ f ^ m s a first-class opportunity for parffi of the 
U,S. geotfierm^ Industry. 

The propose cteployment ol modute|geqihernMa power f^airts In tjti? size r^Q^ Cff a 
few mBgawatts e^dently Is under way... Th« sJeal invoSyes surplus Wofkl War It 
QBVSTsi BsiUnc^^iaTn Wati^s on^naliy manufactured as propulsion units in U.S. 
Ntevy destroyers ami cnjteers. An Ameri^rt entfqjrenwr, Gsothsrmal Poww 
Company, owis a substauntta! quarmty o( th@39, er«l retatng GE toteti^Wsh tham for 
geotti^rrn^ seryice. Tl)ere am seye^ of t h ^e ms^Nn^s Srt ^}vic9 in the U.S. anci 
elsewhere. They are ecgrKrmical and have a gocJd raoprd of mSabffity. ^pending on 
the geothermal resc»jrce temperature and Dow c^sacity, such a unit is t»^»g3le oT 
gerrarattng po¥ifer in the rtfeige of ens to ten megaftratta. 

Wniie iFieseretrofftted steam turbines are effective, tliey a ^ rsrt t S T i ^ affipierit for 
gsjthermal service, and tiie flfischwged fluid Is stSi quite iiot. Modem energy 
donveifsbn systems based on binary cyde techtwkjgiy oan convert thermal ener^ in 
lovfflr temperattJrB fWtte to el9<itfiO pov«r, By ^ t f ing such ^ system wHh the fiuw 
tSsc^arged from one of the martne tuibtnes. one can Qenerate addffional p(3wer at a 
^ ^ oc^pa r^e to that from the steam tuuryne a k ^ . A miajbf ec^an^e of this 
arrangement Is that no addftipfial gsothermal wette are (equired. AntAher adranta^is 
thai the modular binary cyda units can be usad ^ n e stf gedtheYmkl sitsa where 
ternperatures ana too tow tof effective' use of Bteam t a ^ m teictwqiogy. Such sia.s a/e 
mpre afinrvdant than those suteirfe tor tha steam tuftaines. SevCTal US, companies 
marfljfacture modular binary cycte equipment, and tfie indoneisisn situation wouW 
seem to present market opportunitte^ forthern. Hoswvar, ttie'market would ba 
worWwide. '-i • , " ' • ' 

I T '•'', • . - .,.!:• 

The Issue erf manutecturlng such syslfeims In Indorteeta, ghfen a potenUally lar^e 
market t h ^ , Is one t h ^ orify the tndijstry can j&sohm. However, 'rtslwuld be noted 
that eac*i oi the companies in ĉ jesMon Is a ©riaii by^nese, probably incapable by 

DRAFt] 
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DRAFT 
Ite t̂f Qf tnator^ a aAJst^rtlal jn^elnriertt sixmd. This Grtuafion ms^ pissem the 
PS¥^0tn»m nrith an outstandtr^ oppoitinny to broKer^ Eirmr\geinom Invoi^^ the 
mau'̂ ifactur^s, U.S. <»fjia) irtvs t̂niem flrrns, omer U.5, ag^ id i^ imem^Emal 
f i r^nc^ texltes and llw energy auttwif^ee tri rndonesia. Some of the C^aartmrnife 
invohrement qoitfd ba umler the ausfdces of S^ilibi'̂  12Y1 of EP^± 

naiy &nM be a cpmp^dtbr in thk arena, bul the b^^est Ihfsgt will eorr^ tram Japan, 
tbe Ml^l:^5hi Con^p^y ^ ottier Ja$^ne»i linns r » ^ own i ^ worbjl ŝ eam 
turUre rmtrf^. wrhi^ U,S. (smf^eslke Otneml B9cti1o..We3ttnghou^ aitcf Affied 
alt^»^&ned over a cte^tte s ^ . Vlftuatfy att of tiie large etoam turto'nes In U.S. 
ggg^nred ^ iHs are of Japanese midulsi&re. l^scemly^ Jg^ane^ hsve 
rnifiCHirKSd devBlopnient of modular binary cyda^ethenmel pnwer'converdon 
systeme. but have r^ martcetedi a mrldr^ rmxtsi yet Coroe^nity, stttKHJ0ti tite 
irtterrreiofial market nrtay be dpe for cfsvstoprnertt, and sdthOi#i Û S t^;hii(^o^ m ^ 
t» rnore acf̂ ânced. the sM t̂eti opporticlly for U.S. ejqpwters «• build bu^rtess In 
the^ emerging merl^^ cannot la^forev^' 

The NaUonal Oeothermal ^^sM^attbn -̂a r̂ibn-prom trade .wg^£«yEton, and the 
Geo^^mal Imbjal̂ es Corpora&'on, a lor-prs^ organization, imvs btfeted vrorld benk 
ofRdab on a tour of Nevada.geothernml plei^. Tl^se gre%g>3 Etre a^ve in an 
inlU^ive to provide rurd elec&^^on in devekir̂ ng GQiuntnas. jsv^larty Indonesia 
srtd the Phlflpplfffi Is^de. NGA ls#6rsDrmg (irefe^biRty sttKSes on two mral areas 
in IndbfW^a. '̂'- -

Tbe G^ottwrn^ Div^dn wbuld lOoe tfi purak tNe rr̂ Rer Kiitttsr vtnth ma U.S. 
^othenrat power Indt̂ stryi ̂ mir oftic^ and oliier intsree^ parti^. An excellent time 
and p^ce woukJ be jwst b^ore or Amrig tbe Annus! tAs&Sr̂  ol the Nâ Sonal 
Ge^hfflTtial AKOdafBtsi to,be held in-San Frandsco ttie nwMTiing ol Qdd^r 10. If 
^ sgree, I wU tty te.^ran^ a mecirio, -

GE Ray USeia, E E ^ I ^ '̂ •. • • ' • • 

•i.r' 
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hAjOm ftbtOULBoq lUN FVitmMUt TtpOMlE) 

•iooo MW t̂ ^QTHERMAL PRCUgOt 

Backq hound In fo rmgt fnh .',r,H JustiFteaft^'on 

Ir idoneaif i has a proven o i l reserve of ± 11 a n H o n tabl. i t s 
p roauc t ion ia about l .S mi tV lon bb> per aay. DOmeatic 
conauinpyon fa frtoreaaing every year, I f XA\̂  present t r e n o 
conxfnuBs, and i f no new reserves a re acJde.iif t o t f ie prasBnt known 
ons, Indonealg w i l t Oe a net Importer o f o i l bo fo re tha arid o f 
i h i s cen tu ry . „ . ..-j 

Ory lihe otherhand Indones ia 's resource base te l a rge : 3S b i n , 
tonnes of o o a i ; 200 t r i l l i o n SCF of gaa, 76,524 Mtf water power 
p o t e n t i a l , and a. potsnt iaT of 16000 MW i n s i i a n e d capac i t y o f 
geothennal energy source tTable 1 and Pff l , i ) , 

OnfortLinatoTy u i i t i 1 tyOoy <^ly M'a MW o f e^ me t r i c i t y l a bai ng 
proauced f rom geothertnai sourcss. 

Most: o f Indoneaift geotheimal f i a Ida are i n Sumatra ' , J ^ Y A , Nor th 
SuVaw^s,-!, and a U o i n the smal le r I s lands of Ease IndOfiesIa 
t F t g . 1 ) . , . " 

Since gsathormal ^tvsr^sy can ba qonoidered raneKablB ( i f t he 
groundwater eystem, and the ca'tihmWni; area o f i t e eurrojund-ings i a 
p r e s e r v e ^ , geothermal source can'tJe a cons iderab le c o h t r i b u i i i o n 
I n the energy economy q f indones' ia, ' 

Besides, geothsrinat energy 'sBnorat ing cos t can &e made 
CQfnpetit ive i f mpet pa r t s o f the p l a n t are h o i n ^ produced l o c a l 
l y , t h i s can be dfine throt igh a j o i n t v o n t u r e s h l p o r p a r t / i e r s h i p 
w i t h as f o r e i g n company, idecn.%ito y i t h the e x p e r t i s e . 
The cos t H i l l bfs much reducod r f ' fricfagsnpus e n g i n a e r a / s c i e n t i s t s 
are dBployed. '•"'-"' 

h. : , Hi,; 
tnaoneeia'.s Qiactrlc ao*i«uinption grows at a rate o'f IBS par y ^ ^ r . 
By the ysar 2000. (0.,5po; MW electriicity has to be adaed to the 
present installed capacity of ±20,500 MW In the Java-Baii system 
only. 

r\' .. . ;. 

• t ^ ^ . I, 
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I 
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It is thBrefore Imoaratlve that Indonesia launches an fotsgratad 
naeional prosraw to produoe ipoo Mw of electricity (from varioufl 
fielda in indonoaia).towards the year £ooo (Teftie 2-a), 

The prograin ahouid include (t) teanpower develoomsnt: and (11) 
moisenoue capablltty to manufacture moat parts of the plants .in 
XhdpneBia> 

WorlUrig closely hith BPPT is PT. Enerindo supra Abadi from the 
BuRaKa Group. Bestdas there is areo the BPIS (Btratefltc 
lndustria.t Group) which is headed by the Mini eter o f Research and 
Tecnnology which has the potential cspao-itjr to produce turbines 
and generators. 

. . . . . . . - i i 
Tha amount o f e l e c t r i c energy,j:ot„be\«gsnerated i s ^hormouB. P y b i i c 
Bwsney alone w i l l ho t ba s u f f i c i e n t . ' i n d o n a s i a a l s o has t o r e l y on 
t h « p r i v a t e seo to r t o genera ta e r i a e t r i c i t y . tlndar the present 
Indonesian law t h i s i s posa ib le by s a i l i n g the generated 
B l e c t r i e i t y t o the Sljate E l e c t r i c Company (PUN), or . through a 80T 
( B u i l t opera tB and Transfer J echettiQ or the ao { B u i l t and Operate), 
echeme^ :\i-:t ;,';iri 

Through a c loae cooperat ion batw^^n a us company (GeothefmaT 
power CoBpanyj i n Hev YdrH and an Indonesian eon^any EnBrido o f 
the SUHaka Group) , a ipoo MWedheiiie i s be ing contemplated by 
\ is in9 sKId*-fnountBd t u r b i n « "getiefi ixor sa t which i s de 1 ivered 
completa w i t h e l l s t s a m y a l v i n g and a l e c t r i c a i contFoTe. These 
low oressure (SO p s i g J e MW to l l yw geotherna l n ^ w l e s can ba 
diasembled I n t o t r u c k portable^ u n i t e ' f o r d a n v e r y and e tap t -up a t 
remote gaotherinat areas i n a ' k a t t e r o f r idnths. Seot^ernial power 
CO has a la rge inven to ry o f new surfplUe (General E l e c t r i c Marina 
t u r b i n & s , QPC can of t e r up r.6'Zi(i Mw of incrBmental l l HW power 
p l a n t s a t low coe t w i t h rapid, d e l i v e r y . 

Th is tooo MW prograiftj should/ '^ t tar t^wI th a ioo HW power plaj"itft 
us ing modules'of 11 MW each a t N a r i o v s known geothermal f i a K f B . 

Qeharat ing ibo MW at Lahendong; Qlurabu; . . . and , , . ( t o ba 
solect4ad>, "̂  ' 
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Tabla 1 
IHdONESJtA^S ENERQY RESOURCE BASE ^-

1 O i l 

t 3 a a 

; Hydro 

! C o a 1 

{ Geothe riFJBi 
; ( c e r t v e n t i p n a l ^ 

5 P e a t {Energy) 

Proven 
Reae rve 

12 b i l l b l l 

104 TB Cf 

3 ,209 MH ( u t i 1 l i e d ) 

. 4 b i 11 KT 

l i i ' . ' / .F 
.8..8 m-ill ha 

E s t i m a t e d 
P o t e n t iial 

40-50 b- i l i b b l 

ZtT TS CF 

7 6 , 0 0 0 HW_ 

> 30 b i l l MT 

16,G3fJ MH 

~ 7 ^ 
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T a b l e 2 

Indones iar t Geothe rnral peya I Opment P lan To Year £000 
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T^lffi 3 

Minimum estimated Tnetalled Capacity by 2O00 
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LOCATIOWS OF THE 6 EOTHERMAL DEVELOPMENT PHO GRAM TO THE YEAR SOOO 
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Ifflpletnentaeibn pf pr^t«»^ 

S ' ^ i i ^ ^ ^ ^ S f S ^ ' ^"*' ^ ^ " " ^ together Identi ty 3-4 locationa 
be s ^ e r a t e d . '̂ '"'̂ ^ *''^^'^ frem whioh al tagethar iOb MH win 

! fnL« t l "< t ' *T f" '" •^ '̂"" Pertamina ( i t ie a Pertamina f i e i d t ) , 
generate e loc t r io i ty with iGPC and « n s el^cc^tricity t p PLN. 

Therefore an engineering st«dy t feae ib i ly t / study la needed). 

XJT'e ^eha<mtg 

T h J r J o ^ "v. " ^ r ^ ' r Should ^.eRearhead the IOOO MW project . 
Therefore i t i s of a t l r ^ t . in,̂ gp,Vtance to ooBiplete thia fos t to 
ahpw tha t the 1000 m by y h i p ^ ^ m project Is not ju s t a drean,. 

Thie auet be conjplBted in they^9S3/1994~^Ii5donesia'a financial year. ^ ( 

F i nanfc i a 1 R e aou t-f g ^ 
US Exim Bank^ 
BPPT DeveiopmePit Bupget 
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a p p l i r s t i o n , o f h y b r i d B y s t e n s i n Sou th 
Su la tvas i and l4rT» b u t mobt p f t;he^.e s i t e s 
a r e l i k e l y t o bs e o n d i d a t s s f o r 
B l B c t r i f i c a U w by PLN. 

6 - S m p e p f t h e p r o j B C t : The proposod p r o i e c t a c t i y l t i e a a r e 
f o i l o w s I 

as 

7 k t mplesen tet ^ On 

.B\ P r o j BCt -COB t 

To p ro t t d te t h e a p p l i c a t i o n o f ren«HBb ie 
^ne^gy power systetms 
To e s t a b l x B h t h a - P a s j s f ^ r w i d e s p r e a d 
UBQ o f co fMtn jn i t y -sea le ' r enswsP la ane rgy 
pprffir sys tem f o r renratB qDlf tKUnit les F 
Tb t e s t riffiw mi9(t^l£i a f r u r a l powftr 
d H l i v B r y sys tem DwnerEhip and f i n a n c i n g -
T p . e s t a M i s n a. naw i n d u s t r y i n I n d o n e e i a 
t p f: „ t Re J a r g e - s ca l e manu t ac t u r » , nup p l y ^ 
and '^e^v i^e o f v i a b l e pokier ay s t e m s . 

I ' 3 t t h r e e ) ye^&rB-

: Total Cost 
Lopal Coat 
Foreign.EKchanqis Cost 

US e s,ei00,Q̂ i3 
U3 « 16,600,(309 

Stage o f thn pro ject ; ' ' .' , i,', 
p repara t ion l Completing Fe&eib i - l i ty study c a r r i e d ou t by 

Intoprate^^d'PDtiF^^^CprporatiDn t Mas t i n g houfls^ US> 
and BPPT. 

'< — I 

i j ^ ' 
J J ^ ^ ,(.. . 

i 

. f. 

-' f. 

, ) - . 
, t 

J. 

V' . ; ': I J-

T; I 

!'. . .. 
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NATIONAL GEOTHERMAL ASSOCIATION 
P.O. Box 1350 

Davis, Calitornia 95617-1350 USA 
{916) 758-2360 Fax: (916) 758-2839 

Telex: 882410 

INDONESIAN PREFEASIBILITY REPORT 
WHY IT WAS TURNED DOWN 

The Ben Holt feasibility study could not be approved because of the 
following reasons: 

1. The prefeasibility study had not been submitted. It has 
now been received by ECRE, 

2. AID Mission claims that the Indonesians have not made a 
decision on whether Ben Holt will get a concession, 

3. The Indonesians must award Dieng to Ben Holt before,AID 
will approve the feasibility study, 

4. The feasibility proposal was unartfully written - both 
feasibility and prefeasibility were intermixed into one 
report which confused the whole process, 

5. There will be no problem getting the feasibility study 
funded if all procedures are followed. Someone should 
call and explain the whole project to Ross, and 

6. To get feasibility funds USGIC must get a go-ahead from 
the US/AID Indonesian Mission. 

The above was provided by Ross Pumpfrey of US/AID, with some 
comments from John Armstrong. 



NATIONAL GEOTHERMAL ASSOCIATION 
P.O.Box 1350 

Davis, Califomia 95617-1350 USA 
(916)758-2360 Fax:(916)758-2839 

Telex: 882410 

TRIP REPORT - NOVEMBER 5-10, 1992 

WASHINGTON D.C, AHD ARLIE HOUSE IN VIRGINIA 

The purpose of the trip was to do two-things; 1) meet with three separate funding agencies to discuss 

the availability and procurement.of feasibility funds, and 2) to attend the meeting of the US/ECRE 

Board of Directors of which I ara a member. 

The reason for seeking sources of feasibility funds is that several NGA/OSGIC projects have been 

through the prefeasibility fund stage and are ready t o move into the feasibility phase. The three 

agencies visited are; 

WINROCK International 
Tod Burtholf 
1611 N Kent Street, Suite 600 
Rosslyn, VA 22209 
703/325-9430 

OS/AID 
Ross Pumpfrey 
1601 N Kent Street, Suite 506 
Rosslyn, VA 22209 
703/875-4694 

Norld BanA 
Loretta Schaeffer, Prograra Manager 
Asia Alternative Energy Dnit (ASTAE) 
1818 H Street, Room 3069 
Washington, D.C. 20433 
202/458-1434 

I was accompanied by John Armstrong at all three raeetings. 

WINROCK 

The meeting with Tod Burtholf of WINROCK uncovered the following. 

-WINROCK is almost entirely funded by CIS/AID and although the funds for REPSO.( expl ana tion below) 

came frora US/ECRE they are provided as a pass through by OS/AID, A very small portion of their 

operating funds come from the WINROCK Foundation. They are essentially a US/AID contractor. 

1 



-They primarily fund feasibility studies. The definition of feasibility studies i s broad and can 

cover a wide range of tasks as well as studies, but they are essentially those studies that look at 

the social, economic, legal and resource aspects of a country that i s planning to have its geothermal 

resources developed. 

-WINROCK i s developing the Renewable Energy Project Support Office (REPSO) (see Attachment A). The 

official title i s The International REPSO Network. Funds for the REPSO are provided by US/ECRE. 

Essentially REPSO was set up to locate responsible persons in developing countries, contract with 

them for their services and have them available as an information source on all kinds of information 

pertaining to the export of U .S . renewable energy goods and services to that country. The REPSO 

person will work independently of the US/AID Missions and regional offices. Also, in certain 

situations (REPSO Countries) PiPSO funds can be'used for prefeasibility studies. 

To date a REPSO office has been opened in San Jose, Costa Rica (call Tod Burtholf for the name, 

phone, and fax numbers). The REPSO offices to b.e developed, in the order they are scheduled are: 

Indonesia, Philippines, India, Thailand, Hexico ' , Guatemala, Brazil, and searches are underway for 

representatives in Africa and Eastern Europe. The scheduled online of these offices i s unclear but 

they are working on it. For some reason, possibly because of a delay by WINROCK, Scott Sklar of 
I • 

US/ECEE has applied to US/AID to start their own country representative program. This is o b v i o u s l y 

a duplication of effort. When I learn more about this program, why it i s being duplicated and the 

schedule I will print it in the First Alert. 

-Tod Burtholf gave us the names of four persons in Indonesia who can help projects along and pass 

on information: Their names, addresses and contact numbers follow in descending order of importance. 
t , 

Edi Setianto Dr. Peter A. J e z e k 
Energy Officer Private Power Advisor 
USAID/PED Directorate General of Electricity 
American Embassy and New Energy 

2 



Jl. Medan Merdeka Selatan 3-5 
Jakarta lOlIO Indonesia 
Phone: 360-360 Ext. 2361 
Telex; 44218 AHEMB IA 
Fax: 62 (21) 380-6694 

Dr. George T. Lewis 
US Technical Advisor 
To The State Minister for 
Research and Technology 
BPP Teknologi 
Jl. MH. Thamrin No. 8 {4th FI) 
Jakarta Pusat 
Phone; 328-073 - 30.4-2975 
Fax: 324990 

rit ••?" 

Jl. H.R." Rasuna Said Blok X-2 
Kav. 7-8 Kuningan, Jakarta 12950 
Phone: 520-3859 
Fax: 520-3850 

Robert W. Beckman, Director 
Private Enterprise Development 
American Embassy 

JI. Medan Merdeka Selatan 3-5 
Jakarta 10110 
Phone: (62) 21-360-360 Ext. 23.08 , 
Telex: 44218 AMEMBJKT 
Fax; (62) 21-380-6694 

We were told t h a t Dr. Peter Jezek, who i s l o c a t e i i in t h e Indonesian Government n o i t h e US/MD'Miss ion 

is the most effective. 

-WINROCK also manages t h e Enviromnental Enterprises Assistance Fund, which is covered below under 

US/AID. 

-WINROCK needs a geothermal person(s) on their Feasibility Study Review Team. If you are interested, 

please call me. I suppose a reviewer would be paid, and I am not sure if a reviewer would be 

ineligible to participate in a project that he or she reviewed. There is a possibility that they 

would be eligible. 

-I have personally concluded that it would be better to submit a feasibility study to WINROCK than 

to (IS/AID because AID is so bogged down with work that long delays are inevitable. 

PS/AID 

The meeting with Ross Pumpfrey of OS/AID revealed the following; 

-OS/AID funds US/ECRE for two types of projects; 1) Prefeasibility Studies, and 2) Education and 

Training. The parameters of these funds are fairly flexible, however, they must fit within US/AlD's 



guidelines, called Questions To Be Addressed...Copies of these Questions are included in this report 

as Attachments B and C. 

-The important energy funds within OS/AID are; 

1. EPDE - Engineering Project Development Fund - This fund is set up to do Feasibility 
Studies for both private and public entities. The key contact persons are: John 
Hammond and Rolf Anderson. 
Energy Project Development Fund 
OS/AID 
Room 508, SA-18 
Washington, D.C. 20523-1810 
Phone; 703/875-4052 
Fax; 703/875-4053 

2. EEAF - Environmental Enterprise Assessment Fund - This fund is small and is setup to 
make equity investments and loans for environmental projects. The key contacts for 
this loan prograra are not known. (Attachment D) 

3. IFREE - IFREE consists of two funds: International Fund for Renewable Energy and 
Efficiency and the Education and Training. These two funds are administered by 
US/ECRE with a review by US/AID of the decisions and operations. Their specific 
parameters have been covered above. These are the two b a s i c funds used by the NGA. 
As the agreement and ground rules for these funds were only completed a short time 
ago by US/ECRE the funding has taken place only recently and has been sporadic. In 
the future, funds sfaould become available on a regular basis. 

4. WINROCK - WINROCK International was covered above. 

5. REPSO - Renewable Energy Project Support Office - This fund is administered by 
WINROCK International and was covered above. Note that in a REPSO country REPSO 
funds can be used for prefeasibility studied. 

-OS/AID i s interested in writing a contract with the NGA to supply persons for Geothermal Technical 

Reviews. The NGA office will get underway with the preparation of a proposal to accomplish this 

objective as soon as possible. It is not known at this tirae if reviewers will be ineligible to 

participate in programs they have reviewed. If you or your firm are interested in participating in 

Technical Reviews for US/AID, please call me. 



-Again as the OS/AID office is heavily overloaded, delays on any project activities can be expected. 

Delays can be lessened by being more accurate and staying within the parameters during the 

preparation of proposals and correspondence. (Attachments B and C) 

WORLD BANK 

The meeting with Loretta Schaeffer, Prograra Manager of the Asia Alternative Energy Un i t (ASTAE) -

Asia Technical Un i t (the acronym does not fit but that's what's on her card) turned up the following: 

-ASTAE was formed by the World Bank in 1992. Its goal i s to incorporate energy conservation and 

renewable energy options in the design of energy strategies and in lending operations for the Asia 

region. Refer to Attachment E for a more detailed description of-this program. There are possible 

sales in some of the programs, specifically the Indonesian Second Rural Electrification Project and 

in the Southeast Asia FINESSE program in the countries of Thailand, Philippines and Indonesia. 

FIHESSE i s covered be lov . 

-In 1989 the World Bank launched the Financing Energy Services for Sraall-Scale Energy Users (FINESSE) 

program.- FINESSE seeks to find new and better ways to provide energy services in the developing 

countries. It i s founded on the belief that traditional energy sector 1 ending-characterized by 

large-scale coal and hydropower will face formidable economic, social and environmental obstacles 

in the future. Projections have been raade that indicate between 1990 and the year 2000 the demand 

for power in the four target countries will grow as follows: Thailand 69%, Malaysia 70%, Philippines 

8 0 i and Indonesia 74%. What they are looking for are small, relatively non-polluting renewable 

energy sources and energy efficiency measures that match the needs of sraall scale energy users. 

(Attachment F) 



-Global Environmental Facility (GEF) - GEF is designed to help s o l v e the global pollution problems. 

Approximately $1.5 billion has been allotted for GEF in the next 3 years. It will concentrate on 

four areas; 1) climate change, 2) biodiversity conservation, 3) international waters, and 4) the 

protection of the ozone layer. 

The energy component in GFE is estimated to be about $400 million. The program covers all types of 

energy but renewables can be used when they prove less polluting or even slightly more polluting than 

conventional energy sources. 

-GFE was finalized in April of 1992 in Washington D.C. and it is now in the pilot stage which should 

end in 1994. Although this prograra is new it represents possible sales to US vendors of geothermal 

goods and services. If you would like a more comprehensive description on GFE c a l l rae at the NGA 

office. (Attachment G) 

-Loretta Schaeffer has asked the NGA for the following; 

1. A small scale seminar on geothermal energy approximately 50 to 60 minutes in length. The 
presentation should last about 20 minutes and the remainder of the time would be used for 
questions and answers. To date, none of the World Bank energy experts assigned t o the above 
programs has a good idea of the scope and potential of geothermal energy. 

2. A description of the geothermal resources areas in Indonesia that could be used for 
development of sraall (1-5 MW) units to be used in their rural electrification programs. 

3. A description of each of the four companies in the NGA that desip and construct small power 
plants. Each description should include a company background, a list of the past projects, 
the type(s) of units they design and sell, the cost of the installation of small power 
plants, the cost of the operation and maintenance of these plants, the cost of kilowatts 
produced and the environmental advantages of this type of power generation system. 

-The NGA will also send Loretta Schaeffer data on the NGA and its members, their areas of expertise 

and several 18 x 24 inch photos of geothermal power plants for their offices. 



-World Bank Contacts; 

For information on ASTAE, FINESSE and GFR 

Contact; Loretta Schaeffer 
Prograra Manager 
Asia Alternative Energy Unit 
Asia Technical Department 
Hocld Bank 
1818 H Street S.W. 
Washington, DC 20433 
Phone; 202/458-1434 
Fax; 202/477-3129 

The specific ASTAE contacts are; 

Anil Cabroal - Solar p.v. and wind expert 
World Bank 
1818 H Street S.W. 
Washington, DC 20433 
Phone: 202/458-1434 
Fax: 202/477-3129 

John Irving - Task and Project Manager 
World Bank 
1818 H Street S.W. 
Washington, DC 20433 
Phone: 202/458-1434 
Fax: 202/477-3129 

The contact for the GFE Prograra is; 

Ian Johnson and Ken Newcomb 
GFE Prograra 
World Bank 
1818 H Street S.W. 
Washington, DC 20433 
Phone: 202/458-1434 
Fax: 202/477-3129 



Attachment A 

WINROCK INTERNATIONAL 

RENEWABLE ENERGY AND THE ENviRONME?«rr PROGRAM 

THE INTERNATIONAL REPSO NETWORK 
PROGRAM SUMMARY 

Winrock International's Renewable Energy and the Environment Prograra (REEP), funded by the 
U.S. Agency for Intemational Development's Office of Energy and Infrastructure (U.S. AID) with 
support frora the U.S Export Council for Renewable Energy (US/ECRE). has devised a plan to 
Stimulate the world's awareness and use of environmentally sensitive power production technologies. 
The framework for this plan is an unique, yet practical, sû ategy of establishing an intemational 
network of in-country affiliates to support the program's varied activities, all aimed at stimulating 
polential markets for renewable energy development The overall goal of this plan is to assist in the 
timely and proper adoption of technologies that provide environmentally appropriate solutions to the 
increasing energy demands of the developing world. 

THE REPSO . 
Each locally managed facility, which represents its respective country's participation in this global 
network, is known as a renewable energy projecl support office, or REPSO. The REPSO is an 
effective vehicle for matching the global interests of the renewable energy industry with the specific 
needs of the numerous rural populations, most living without any eleclrical service at all, in many 
regions of the developing world. Once established, each REPSO gains access lo REEP's international 
technical and financial assislance programs. 

THE NETWORK 
Collectively, the REPSO members form an intemational network which can capitalize on Winrock's 
intemational presence lo provide private and public organizations worldwide wilh the assislance 
necessary to accelerate their interest and investment in renewable energy technology and projecl 
development The Network becomes the medium for the critical exchange of ideas and information 
which, in turn, promotes an alliance between the growing community of renewable energy users and 
their suppliers in a common pursuit of transforming research into sustainable development 

The International REPSO Network will consist of regional as well as local representation on five 
cominents and in approximately 10 to 15 countries by the end of 1994. The Network will enable 
international project developers and industry members lo access a worldwide database of up-to-date 
information regarding specific market developments, proposed projects and relaled regulatory issues 
associated with each of the renewable energy technologies. The Network wUl also benefit the 
emerging industry members, policy makers and technology users of each of the member countries as 
they leam the details of progress being made in olher areas around the worid. Winrock's Renewable 
Energy and the Environment Prograra wUl maintain the lead role in the overall management and 
supervision of the International REPSO Network, coordinating the many activities that will comprise 
the overall agenda of each REPSO. 

Focus 
Each member organizadon will concentrate its efforts on the following four main program initiatives: 

1. Reney.-able Energy Project Identification and Preparation Assisting in the 
identification and preparation process for renewable energy project development 
through technical, economic and financial suppon. 



2. Trade Promotion and Technology Transfer Creating and disseminating 
knowledge that will help resolve critical problems in the deployment and transfer 
of renewable resource technologies. 

3. VTility Exchange Program for Renewable Energy Applications (RETAP) 
Facilitating the exchange of renewable energy ideas and experience between the 
U.S. utiliiies and their in-country counterparts. 

4. Renewable Energy Market Information Service Collecting information relevant 
to the network's international renewable energy newsletter and database service 
which will be disseminated as a means of matching renewable energy developers 
wilh global projecl opportunities. 

These initiatives collectively compose the basic identity of the REPSO and shape its principle 
activities. Additionally, the program is designed to accommodate an individual REPSO's periodic 
emphasis on relaled projects of special interest that may be unique lo a member country or its 
immediate region. 

gELECTION 
The process for determining the countries to be included as part of the network, the timeframe for 
their initiation and the particular organization within a selected country thai will collaborate as the 
REPSO will involve several steps, including a discussion of the candidates wiih US/ECRE and its 
industry members. U.S. AID'S Office of Energy and Infrastructure and U.S. AID Mission 
representatives in the country being considered. The standard criteria used in this process are 
outlined in the Intemational REPSO Network Development Plan (9/92). 

A•GREEMÊ a: 
An agreement will be reached between Winrock Intemational and the selected organization lo 
support the REPSO program goals and objectives as outlined in the above-referenced and future 
deveiopmeni plans. The agreement will include an iniiial six month grant to cost-share expenses that 
are incurred for authorized activities that pertain to the promotion of renewable energy projects (see 
Intemational REPSO Network Development Plan). Winrock will cost-share up to 50% of these 
expenses. At the conclusion of month four of the iniiial agreement, a prograra review will be 
conducted to determine the benefits of renewing the agreement to allow for prograra continuation for 
a period of up to one year beyond the coraplelion of the first six month terra. Specific terms and 
conditions are outlined in the Winrock agreement that must be signed by both parties before 
associated activily can begin. Additionally, all agreements must meet the requirements of, and gain 
approval from, U.S. AID as a part of the acceptance process. 

To indicate your organization's interest in the Intemational REPSO Network and/or to obtain further 
information on the program, please contact: 

Renewable Energy and the Environment Prograra 
REPSO Program Officer 
Winrock Intemational 
1611 North Kent Su-eet 
Arlington. Virginia 22209 USA 
Tel: (703) 525-9430 
Fax: (703)243-1175 10/92 



Attachment B 

QUESTIONS TO BE ADDRESSED WITH REGARD TO 
PROPOSALS FOR A.I.D. FUNDING FOR PRE-FEASIBILITY STUDIES 

THROUGH IFREE 

1. What is the demand for energy that is proposed to be met? 

2. What technology and renewable energy resource are proposed? 

3. What is the commercial track record of the specific 
technology? 

4. What indication is there that the regulatory environment is 
compatible? 

5. What indications are there that a commercial deal can be 
consummated and the project come to fruition? This includes 
several subsidiary questions: 

A. Has a buyer been identified? Show some evidence (e.g., 
a letter) of the buyer's interest and willingness and 
ability to pay. 

B. Is the seller (assumed to be the applicant for funds) in 
good standing and capable of performing? Show evidence 
(company capabilities and financial standing). 

C. Assuming a buyer and assuming that the applicant is the 
seller, are other investors going to be necessary? Show 
evidence of their interest and capabilities. 

6. What has the applicant done already, and what does s/he 
propose to do, in order to catalyze a commercial sale and 
application of the technology? That is, what is the "roadmap" for 
the project and what questions need to be answered in order to 
satisfy whoever will approve and/or finance the next step in the 
overall project? Within this context, for what specific purpose 
are A.I.D. funds being requested? 

7. Will possible environmental problems be addressed? 

a. Is the proposer willing to pay at least 50 percent of the 
costs of this stage of the market development? The budget for the 



• ^ ' 

proposed set of activities should indicate the proposed breakdown 
of funding. 

9. Are any other funders being asked to contribute grants at this 
stage (e.g., another federal agency or a foundation)? If so, 
R&D/EI will want to meet with representatives of that other 
organization in order to compare judgements, criteria, and goals. 

10. What evidence exists that the project will be sustainable from 
the standpoint of operation and maintenance? WhQ will operate and 
maintain it? Will local people be, trained? Is a local business 
involved? '̂- '''"-

11. If the project is small or is aimed only at a segment of a 
potential market, what evidence exists that if this project is 
successful, it is likely to be replicated in a significant way in 
the country or region? I.e., What market is being opened up? 

12. What are the approximate local and U.S. contents of the 
project should it come to fruition? 

13. Have any discussions about this project been held with the 
USAID Mission in the target country? If so, how would you 
characterize the interest or support of that Mission? (Such 
discussions are not a prerequisite to submission of a proposal, but 
approval of the Mission will be required before any A.I.D.-funded 
travel to the country can occur. If no previous communication has 
occurred and R&D/EI believes that the proposal is worth pursuing, 
R&D/EI will submit the proposal, or a summary thereof, to the 
Mission.) 

Notes: 

If a proposal is accepted and an award made, three additional 
conditions must be met: 

(i) Any travel to an A.I.D.-assisted country must be granted 
"country clearance" by the local A.I.D. Mission and Embassy. 
US/ECRE will be asked to submit a draft cable requesting such 
clearance (a handbook explaining this and many other things will be 
sent to you within the next ten days) fifteen days prior to such 
proposed travel, and R&D/EI then will forward the cable to the 
Mission). 



(ii) A member of any visiting team must be prepared to brief the 
local A.I.D. Mission and must inquire of that Mission regarding 
interest and convenient scheduling. 

(iii) The scope of work must include a statement that the pre
feasibility study must be submitted to R&D/EI for approval of 
payment. 

\T'-̂  



Attachment C 

QUESTIONS AND/OR REQUIREMENTS T0 BE ADDRESSED WITH REGARD TO 
PROPOSALS FOR A.I.D. SUPPORT AiS TRADE MISSIONS 

UNDER THE "EDUGATION AND TRAINING" FUND 

1. What t.echnologies will be represented on the trade mission? 

2. Who is going on the trade mission? 

3. What countries will be visited? 

4. With irespect tb the techno log icts repres ent ed, why were these 
couhtries chosen? 

5. What educatiori or training activities will be implemented and 
who is the audience? Why was this particular audience chosen, and 
have they'agreed to the visit? 

6. If the mission also is intended to investigate project 
opportunities, what site visits are proposed, what data is going to 
be ga t heir ed, amd wha t. peopi le -or or g an i z a t|gfij s wil 1 be, i n terviewed 
and, fof •,.what ̂ purpose?' •••••••̂^ -̂̂ ^̂ ws*:̂  • -:̂ '̂.vv-''̂^ 

7. If the mission includes /6 as a purpose, it must be organized 
by a trade association. 

8. If the purpose of the trip is solely education and/or 
training, it must be organized by either (a) a trade association, 
or (b) by a particular company and for the purpose of training 
local nationals on the implementation (operations, maintenance, 
monitoring, or evaluating) of a commercial renewable energy 
project, conditioned on all other financing for the project being 
assured. 

9. With regard to missions that fall into either of the 
categories mentioned in /7 and /8(a) above, at least half of the 
costs of the activity must be. paid by private-sector participants 
(t;he association or participating companies). 

10. If the activity falls into the category described in #8(b), 
then the company must provide evidence that education or training 
tied to a single project will have a direct impact on opening up a 
larger market. 



11, Aire any other public agencies or foundations being asked for 
support? If so, A.I.D. will Want to discuss the proposal with, 
them. 

12. Have any discussions about this activity been held, with the. 
USAID Mis siori in the tarqet country? If so,, how would you 
characterize the interest or support of that Mission? Such 
discussions are not a prerequisite for funding. 

Note: If a proposal is accepted and, an award made, three 
additional conditions must be met: 

(A) Any travel to an A.I.D.-assisted country must be granted 
"country clearance" by the local A.I.D. Mission and Embassyi The 
procedure described In the, R&D/EI Handbook (to be sent to US/ECRE 
within the next week) Biust be foilowed, with respect to submitting 
a travel authorization form and a draft cable to R&D/EI at least 
fifteen days before a proposed trip. 

(B) A member of any visiting team musjt be prepared to brief the 
local A.I.D. Mission and must inquire of that Mission,regarding' 
interest and convenient scheduling. 

(C) The scope of work for the trade mission must include a. 
statement that a report on the mission will be submitted to R&D/EI 
for approval of payment. 
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How to Obtain A.I.D. Documents 

CD 

Where 
DISC, 
S u i t e 1010 
1500 Wilson Blvd. 
A r l i n g t o n , VA 22-209-2404 

t e l e p h o n e : (703) 351-.4006 
fax; (703) 351-4039 

How 
Order documents usirig the correct order number (also called documerit identifieatibn number, 
or docid) for each document you want This is the S-letter, 3-digit number in the top left-hand 
comer of the citation record in the Development Infprmatipn System. Example: PN-AAY-486. 

FN* prefix designates AJ.D.-supported studies; an XISI- prefix designates an 
annex to a FN- oocumKit of the same number. 

PD- prefix designate an intemal A.I.D. project document> and XD- similarly 
designates an annex to a PD- doomient of the same nuniber. Vou nr^ need tp 
request authorization from an AJ.D. officer to obtain a recent PD- or XD-, 

; Die call no. in the reoptd indicate that the publication or document is also in 
the A.I.D. Library collection, and you may borrow it through your local 
academic, public, orojiporate library using OCLCs Interlibraiy Loan system. 

Cost 
A.I,D. dtxruments are: archived in microfiche form (105 x 148 mm, 98 pages per, microfiche, 24x 
reduction). You can purcha^ either paper eiJaigemavts ("blowbacks") or duiflicate.miatfiche. 

Paper copy $0.13 per page; Microfiche $1.08 each. 

Postage and handling are additional, charged according to the actual size and wdght of your 
order. 

Institutions Ipcated in developing countries may receive up to five (5> titlK in mioofiche form 
ftieeofcharge; 

Pa5rment 
DO NOT SEND FAVMENT WITH YOUR ORDER. 

If your order, totals over S30JCO, you will be invoiced for prepaymentinfull before your order is 

erecessed. Otherwise, your bill will be Hidosal wiA your documehtSi Payments are accepted 
I U.S. dollar checks only. Chaige accounts arenot available. Contact the Supervisor of Unser 

Services about ̂ tablishing a deposit accoimt 
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ENVIRONMENTAL 
ENTERPRISES 

Environmentol Enterprises Assistance Fund 

ENVIRONMENTAL ENTERPRISES ASSISTANCE FLrN'D 

Headline: Winrock International and U.S. AID help create an innovative nonprofit 
investment fund to promote environmentally responsible private enteprises in 
developing countries. 

Overview 

The Environmental Enterprises Assistance Fund (Environmental Enterprises) is an 
experimental intemational development nonprofit established in September, 1990, 
with the help of Winrock Intemational and the United States Agency for 

'International Development. The goal of Environmental Enterprises is to promote 
the spread of commercially viable renewable energy and other environmentally 
responsible technologies in the developing countries. The Fund will accomplish 
this by making carefully targeted investments in promising projects which, if they 
lead to profitable businesses, will return fimds for further portfolio development It 
will provide entrepreneurs with technical and management assistance, loans, and 
equity, seeking to serve as a catalyst to overcome the many non-market barriers that 
these smaller-scale technologies encounter. When fully operational, the fund will 
manage a $20 million portfolio of investments while adding value with a program of 
technical assistance funded by grants. 

• Goals 

Developing countries are in the midst of a mounting energy crisis that is closely tied 
to parallel crises in economic growth, international finance, and envirormiental 
quality. Power shortages are hobbling economic growth and are especially 
disruptive to rural communities that rely on power for pumping, grinding, milling, 
and lighting. A heavy debt burden, scarce foreign exchange, and escalating prices 
for fossil fuels have forced countiy after country to forgo new additions of 
conventional generating capacity, despite the economic losses associated with power 
shortages. Governments and utilities have also postponed extensions of grid-based 
electric service to new areas. These conditions, plus a growing concern for the 
global implications of further fossil-fuel use, have made cost-effective renewable 

Suite 600 1611 N. Kent St. Arlington, VA 22209 USA 
Telephone (703) 525-9430 • Telex: 6491106 WIDC UW • DIALCOM 41;TCN408 • FAX (703)243-1175 



energy systems-systems operating profitably at thousands of locations in the United 
States-increasingly attractive on techrucal, economic, and ecological grounds. 

Unfortunately, commercially sound, smaller-scale, renewable energy systems-such 
as biomass combustion zind cogeneration, small hydropower, or wind power-face 
powerful artificial barriers that prevent their adoption. Banks prefer large 
investments; utilities discourage small, private power systems they do not directly 
control; ov/ners of renewable resources are often unfamiliar with technical 
opportunities; and small businesses selling renewable energy technologies often 
have limited funds for international travel and marketing. The result has been a 
clear example of market failure: attractive private renewable energy projects have 
been systematically bypassed by banks and utilities in the developing nations, where 
these projects would make an especially valuable contribution. To a considerable 
extent, the same applies to other environmentally responsible technologies, ranging 
from those that increase energy efficiency to a wide array of waste-management 
systems. 

Concerned by this widespread market failure, the founders of Environmental 
Enterprises, with the backing of U.S. AID and the technical assistance of Winrock 
International, have created a novel mechanism, one that will harness grant-based 
assistance with loans and investment capital to help entrepreneurs overcome these 
barriers. Motivating the creation of Environmental Enterprises is a powerful set of 
ideas-ideas about the critical place of energy in development, about the creative 
role of private initiative in helping overcome poverty, and about the importance of 
environmentally responsible technologies for the future. 

Operation 

Environmental Enterprises will seek to act as a catalyst for project development by 
identifying project sites and participants, supporting prefeasibility and feasibility 
studies to reduce investment risks, making loans and equity investments where 
necessary, and then moving on to other projects once the new venmres have become 
profitable. The Fund will also maintain a strong team of experienced private sector 
specialists who can assist inexperienced developing countiy managers until they get 
their feet on the ground. 

Because of the importance of on-site project identification and development. 
Environmental Enteprises will often establish for-profit in-country investment 
companies-often in the form of joint ventures with local partners-to carry out its 
mandate. The target countries identified as candidates for the first of these 



eompanjes are: Gosta Rica,: Indonesia, and Pakistan-. Ea.rnin.gs from these loca! 
investments and partnerships will be, use,d tecover Fufid "costs and to support further 
grants, loans and investments. The Fund will also support the efforts of small- and 
medium-sized companies as they seek to establish rnafkets in developing countries 
for renewable energy and other envirotimental management technologies, possibly 
fprmi ng j oin r ventures wi th t he m as well. 

Funding 

Environm'ental Enterprises has.set a funding target of US S20 million, to be 
aGhieved within three years. Of this,. Enterprises will seek US $5 milHon in 
endowment, support. The remainder will comprise funds managed in behalf of 
investment institutions sharing the Fund's commitment to environmentally 
responsible international, development. The founders of Environmental Enterprises 
expect thaj the Fund will fill an important niche by identifying qualifying projects 
and bringing them to the attention of investment institutions that may have, little or 
no access to aetual project sites in developing countries. 

Enterprises has signed a loan agreement with AID's Priyate Enterprise Bureau for 
US $2,4 million^ the proceeds of which will be used for loans to qualifying projects, 
A distirictive feature ofthis loan-agreementis that it takes the form of a matching 
challenge: Environmental Enterprises must raise,, from other soufces, funds equal in 
amount to those.it proposes to utilize from the AID loan. Fund managers expect to 
make their first investments within several months, and are developing business 
plans for the-first, two local investment companies, 

For further information, contact; 

Franklin Tugwell 
EnvTjonmental Enterprises Assistaince Fund 
1611 North Kent Street 
Suite 60D 
Arlington, Virginia 22209 
Phone: 703-525-9430; Fax: 703-243-H 75 

http://Ea.rnin.gs
http://those.it
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! / ^ ^ . S ! ;"î î '5»,̂  iTHEiASIAvia,a;EIlNAT.iyE EiffiRGY jmtT..,^ (^^SlfABV 

i.- lenewaoi^aiergy options imthe:̂ desiga^flf aiergy strategies 

p. ?!?':-

i-
# • • • 

-IJS^'^-i*-: S S ^ : 
..!¥• 

Resduices'tfeveloiJment project 
" j " - ' ^ ' ' • • 5"'" :' 

'•Sl-^l^^preparstioa of tlw^rrae^W)ie.eoeri 
.̂ ^•;:?;̂ l/EJectrEfi«aon project; •, ':̂ '':̂ M 

iiiisaJ^of tt^-»ta^V|.-do.n^ tfae-'Jadia^ Reiiewible 
•*:. 

^ . : V 

. - . j ^ 
iSS:.. 

4 S * 

; : • « 

•^••• - •••• • • - "^s? - 'M-'- ^ - ' ' ' " 0 ' ' 

- -"t; 6£.tb&.piX)posS--.aiKloiiesia*Secoiid ••Kural. 

:. *̂> 
:PRj)at^oiiaj]Hl--appraiiM^f-theiaoH)B,;BilwmculGrid-.XntsgtatiJ&f ptojectj ••• .̂ •̂ • :*J 
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nNESSE 

Attacbment F 

Commerridl Bonks 
BilQ^£:{]li 

Goy t rnment i 

MOS' i , 

5 moll-Stole 

•Renewobie Enefgy 
Energy Elficlerit 

Produ!l1 ond Se iv i te j 

Launched in .1989:. Project'nNfESSE,mdbl!ized 
the growing interests-of clondr organizations 
and host'eouritries alike inseeking;new and 
better ways to provide energy services in the 
developing wori'd. 

HNESSE-is founded on th^ belief that tradi
tional energy sector lending,—Eharacterized 
by large-3C*ale coal and hydropower —• wil! 
face formidable economic, social and erivirdh-
mental:o6stacles-in the futur.e. This situation 
becorries most evidentwhen the largely 
unmet, rapidly expanding energy require
ments bf households,-.cottage industries,^and 
enterprises are considered. 

Aiterriativ'e-.energy'teGhnOlpgies — energy 
efficiency and:ren^ewable,energy — offer a 
chpice. They match the needs, of small-scale 
energy u'sefs.and employ the skills, products, 
and sferyices of the private sector. When, 
bundled together, alternative.energy projects 
prbv'ide; for ampre sustainable energy future. 

FINESSE •challenges both the developing world 
to incprpprate alternatives into national 
energy planning'and policy making, and the 
international finahcing'cornmuriity to lend 
needed cap.ital and support for these proiects". 

To aid in this •challenge, FINESSE proposes, 
re pile able models fpr financing and institution-
alizing;al,te_rnative energy- services. These 
models are Based on dhannisling.donor funds 
through.a Tarige of'utility, private.sec tor, 
npn-governme nta!, and commercial iendihg 
intermediaries. R NESS E also outlines'needed 
policy/etortns'ior more equitable cohsider-
ation of alternative energy teChndi'dgies. 

ProjeotTlNESSE encompass'es a number 
df key-activities: ^ 
b Conducting ASEAN country market studies 
-1 Initiating efforts td promote the upstream 
rriahufacture df.'energy .efficient lightbulbs and 
.appliances 
J: Examining the institiitional-environment for 
setting up and operating alternative enejgy 
proiep.ts 
a Identifying .^EAN project opportunities 
and fifiarlcing strategies 
g Establishing a muiti-donor FINESSE: feasibilr 
ity fund 
a Hosting an international forum assernbling 
key-members of the development a'nd fiiianciSd 
edrnmiamty; -

FINESSE'initiatives will con tribute.to po'sjtive 
national impacts:dn energy supply, industrial 
growth, employment; the environment, arid 
revenues. FINESSE sets in motion the, "innova
tion" of today that will become the "stan
dards" of tomorrow. 

IS 2 
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Electricity 
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Elect;ic generation growth in 
SoLtheastAsiaisamdngthe 
hjghestln the world. A World 
Ban k study I ri dicates tha t tjetween 
1990ar[dibOO.energvrHquire-
(tiertsfofeiectrlcfjowerwill 
increass by69% far Thailand, 70% 
for Malaysia, 90% (oAhe 
Philippines and 74% (or Indonesia. 
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The Need 

1 ixe 38'veiGpmg ^voda .is- racing a 
:.ri3b in tile SEemv setter. 

Electricity demand for the: developing world 
is projected,to grow at 7% per-year over the 
-next 20 years, as compared lo 2-3% lor 
indusitTialized countries. In severaJ Southeast 
Asian countries demand growth exceeds 15% 
per year, 

Thecost of meetihg this growing energy 
demand is estimated at over one IrilHori 
dollars for the decade, o,t;j.at least $100 
billion per year- Ciirrenf%ending in this 
sector accounts for about, half this ariiourit. 

.4s the demand for eiecEricity exceeds 
.supply, many developing natipns face po wet-
shortages surpassing 10% of their generation, 
capacity. This situation will only worsen as 
urban population gvowth GOntinues to 
accelerate. Power shortages and unmet 
power demands.inhibit domestic growth and 
reduce foreign e.xchange earnings. 

Much;of the developing world is planning to 
use environmentally damaging coal thermal 
and large-scale hydropower to satisfy 
approximately 80% of its.planned energy 
rieedsi 

Despite^ enormous.investments in rutal 
electrification, two billion people, or approxi-
mafeiy half the population of the developing 
world, continue to live-without adequate 
power supplies foi" economic growth and 
basic human needs. Even in those countries 
which impilemented rural electrification 
programs in the last 10-20 years, only a few 
serve more than 20% of their rural popula-
dori. 

Rural electrification programs are both 
costly and problematic. Line extensions, are 
frequeritly unreliable and characterized by 
low loading rutjos and high losses. The 
programs are typically highly subsidized, 
recovering only 50-80% of costs. 

These emerging/realities are motivating 
leaders in the development community to 
seek new ways df providing the vital energy 
services needed to fuel economic and social 
development. Energy efficiency in urban 
-areas arid renewable energy in rural areas 
can play an iraportant.role in satisfying 
developing country energy needs, while 
helping to mitigate.envirdnjnental pressures. 

«)5€SL. ' 

Energyeftlcieneycanhelpreduce 
the ra pi d g rowth 0 f e nergy 
d em an d I n u rban areas 
—typicallytwicethatofother 
sectprsonheeconomy. 
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Alternative Energy Technology Benefits 

;Rtin€"^vable Eneis^' 

PV H T k l o 3 

WlMB-HYBItlO ;̂̂  

mux HYDRO. , ^ 

WIND FARMS 

SMALL HTDfiO 

BIOEHtRGT 

SOUR THERMAL 

GEDIHfRMAI, 

SDUE BUILDINGS 

I^A SDLAK HOMATEH 

SHE Of STStIM 

Renewable energy (RE) technologies lend 
themselves well to the-needs of Energy users 
in remote areas-these technplpgies are 
modular, reliable, environmentally benign, and 
irely on indigenous fuels. 

33 ?ilodularity 
RE systems can beieasily'sized to meet user 
needs. They require short lead times to, 
build as.compiared to conventional energy 
systems. R£ systems.such as solar PV are 
ideal for ryral "pr&electrificatioti", where 
only small ariiOuntsiof power are used for 
basic'setyiCe's. Incontrast, grid extensjpn • 
provides capacities in.excess of initial 
needs resulting in costs-that cannot be 
recpvere.d over system lifetime. 

• ^ Reliability 
in the past decade, .thousands of R£ 
systems have been successfully deployed 
worldwide under a wide range of operating 
conditipns. Field tests of.RE systems 
demonstr'ate'that the reliability of PV 
ari^ays.are nearly 1.00%, wind turbines pver 
'90%; and micro-hydro systems 85 to 96%. 
This reliability permits their use in the most 
demanding and isoiate.d of'conditions. 

RE systems require considerably less 
maintenance than ,conventionar systems 
•such as diesel generators'or rgfid-elei^tric, 
and they are better matched to the .techni
cal skills availablein rural areas. 

Indigenous Resources 
,RE systems use indigenous res.purces 
eliminating the.̂ need. for fo_ssil fuels. For 
.exampie, biornass consumes wa'ste'prod
ucts as.fuel:that would otherwise not be 
.used.productively. Solar energy is abun
dantly available.iri Sll area's as are'winti 
res qu rces, 

. Risk ReducUoh 
RE systems; do not rely on fossil fuels. 
Therefore, users are insulated frorn price 
fluctuations and fuel supply'disruptions: 

Environmental Benefits 
RE systems are environmentally benign. 
Biomass.pfters positive environmental 
impacts by reducing methane,generated 
frbtit decay. When RE systemsidispiaGe' 
fossil fuel consumptiori, the environmental 
benefits are inSmediate, visible; and global. 

t Markets 
RE'iap plications amecbnomic in a-growihg 
number of marlcets. PV systems provide: 
least cost power for small rural villages 
more.than a-few kilometers from the'grid. 
W)nd turbines provide competitive power 
for residehtiali.agncuitbral, cbfnmercial and 
industrial applications. Biomass energy 
systems are ideally suited tor meeting, agro-
i'ndustirial needs wliile reducing.wastes. 
Micro-hydro provides power for agro
processing, miiling and heat generation. A 
further benefit is that the loyv fuel; arid O&M 
costs of R£ systems compensate for high 
.capitarcost^ resultin^an competitive life-
cycle; costs. 

Renewable energy can supply 
tlectrlclt/inabroadvarietyof 
cqnfiguraSlQns.Themodularityof 
these systemsenablesthemtobe 
precisely matched tothepower 
requirementol the applications 
theyareserving. Currenttythey 
aresupplylngpowerecorigmlca|ly 
to a ppi ica ti on s tha t need just a 
fewwattSjasweltastocentrai 
generatiqnfacll ities Inthe 
IQOMW range. 

Cost 0^ Oei!vef«d 
Eiettrklty For 

Small- PoWefed Syitemi 

SMALL SMAIL 
KIRQStNE DItStL' 

. WIND MICRO 
Ei-EaRIOT HYDRO 



Less Cos tly 
Saving a kilowatt is inevitably cheaper than 
generating.a kilowatt. Recent develop
ments in.effiG.ient iightirig, appliances-and 
building design provide,dramatic opportu
nities for saving up to 80% of energy 
consumption while,receivihg equal or 
better energyise.ryices. The-CFL lasts over 
1'0'times longer and generates considerably 
less h.eat, thus reducing building^air.-
Gonditioningjpads. GFLs have a cost 
recovery from- en'er^ savings "of less than 
nine,months. 

Efficteni Ugiit ing 
CFL vs. GLS 

Compact fluorescent lamps(CFLs) 

consumeonlyone-fifththeenergy 

required to powerasiaridarfj 

inca[;descentlarT!p(G.LS)ot equal 

lighting Intensity. 

Better Investinent 
Investments, in energy efficiency generally 
yield higher returns than investments in 
power plant capacity, are less;risky?and 
require,less time for installation, t h e 
internal rate of return (IRR)' for investments 
inefficient lighting; codlingVand appliances 
are routinely in excess of 50% and, for 
efficient lighting, carr exceed 200%. Return 
otl investments for •centralized power plants 
are rarely over 20%. In addition, many 
inves t then ts in efficiency require less' 
c.apital than building new capacity: For 
example, investments iii'efficient lighting 
agproxirnate lJSi,2pO/kW of avoided 
capacity while that for centralized coal-
fired power plants are greater than USS 
l,&CJO/kWdf capacity. 

iHVES™EHTS .-5 \f1. ; / . i . : 

CAPITAL COST • RfTURN ON INVESTMENT 

Ene rgy efficiency requi res less 

Investmentand ptovidesgteater 

ratesdf retiirn than electricity 

generation: 

£nvironin.entaily Beneficial 
Energy elflciency translates .directly jnto 
environmental benefits, both locally and 
gl o bai ly. A ,u n i t -0 f e n e r gy s a ved res ult s in 
less air pollution (CQ,, SO ,̂ NO ,̂ particu
lates, global warming); Water pollution (bil 
spills, (:oal mine:rurioff,.acid rain, thermal 
waste, etc.) and land disturbance (flooding, 
deforestation, soil erosion, toxic and 
radioactive waste.idisposaj) than a unit of 
energy generated. The social benefits of 
energy efficiency significantly dutweigh the 
social costs.of energy production. 

COAL 
0 ne C F L 0 ve r it s li f e ti mia wl It 

eliminate theneedfprO.JStoiisof 

coal and O.EE tons o fCO, 

o rcne barrel of oi l and 

0.36tansofCO,. 

http://in.effiG.ient


Strategies For Financing Alternatives in 
the Developing World 

Forms of Technical 
A^istajiee Offered 
in Donor Projects 

Lo n g- ar d S h ort-Term 
Advisors for Financial 
Institutions 

Training Courses 

EjcpprtAssistarice 

Pilot Projects fbr 
-New Technologies 

Promoting and Financing 
Trading Companies 

Llhkitig.Ht)stCountry 

Manufacturers With 

Foreign Sup pliers 

P re-Investment Studies 

MarketSun/eys 

InduslrialliedGountry 
SlieVisits 

Technjcalassistanceiscriticaltd 
ensuringpfojectsjccess; 

Wew solutions to meeting energy needs are 
warranted<ahd alternative.energy technologies 
can play a major rple: For themost part, 
however, decision makers have' been reluctant 
to' incdrporate these>technologies as a major 
comppnetit of their national-energy programs 
due to; 

H Technology Awaretiess 
iVl IS cone e pti oris about alternativei eriergy 
performance, applications, and.cost 
competitiveness. 

:i Financing 
Donor preference for large eriergy projects. 
Th'e,fin'ancing network does not effectively 
serve smal ier-borrowers whose'Individual 
projeicts tend tb'havehigh administrative 
andiOverhead costs, 

a RoHcy 
Exis tence "of •hqs,t;.co untry barriers (subsi-
.dies; tariffs) that lead to market distortions 
and hinder competitiveness. 

3 Institutional 
Lackof'adetiuate infra'Structurein-counfry 
to identify, develop, finance; Irnplement and 
maintain alternative energy projects. 

The^design o'f viable alternative energy 
projects, must successfuliy address these 
Gonsiderations. 

Through project bundting, energy-efficiency 
and renewable projects for residential and 
commercial applications can bepackaged into 
'singular project or subprpject components .to 
be oi sufficient size tb'gain'international 
lending agencysupport. 

By IhGorporatirigthese technologies iritb 
national plajimng decisions, projects will b.e; 
accorded the recognition neecied to be 
•.cdnsidered'.a full-scale partner in a country's 
•energy'balance, and have the prominence to 
address trade and regulatory barriers: 

iSelection of appropriate institutions and staff 
tosdevelop andirhplerrierit programs wiil be a 
•critical factor in securirig.a favorable outco.rne. 

Attentlbn-totechriical assistance and training 
is.required at all levels in the project cycle. 

Several strategies are'proposed; td=in'eorpGrate 
these'ielements and prbvide^effective.:energy 
services to small-scale consumers. 

APV/diese! hybrid system Has 
been gefleraling powerfor the 
Queensland Electric Com mission 
on CodK Island since 1987, 



Channels donor fiinds through host country 
at/lities to deiiber.energy efficiency products in 
residential and cornrtiercidl sectors, orreneuj-
cibje energy se rpiceŝ  fpr rural powe meeds. 
Draws heauity'on-tlie participation ofthe 
private sector . 

Utilities are a key player iti the implementation 
of FINESSE schemes, T.he-advantage of using 
the local utility is that it is charged with 
providingjerectricity, typic.ally in the most 
'Cost-effei:tive manner ppssible. Further,, 
utilities have inplace the Eiriane-ial and' 
accounting systems to recoup payments for 
these seryices: 

In an,urban*energy\ef{icien.c.ysGheme, tjtilities 
would receive funds fromja donor-ofgariization 
for use in purchasing and distributing energy 
efficiency-.appiiances,.to-residences and 
commercial enterprises. Equipment could be 
sold at cost or ort a discount c.pnsidering the 
net economic sayings,resulting from avoided 

capacit;y investments. Customers could 
pjther pay at the time of installation, or over 
time through ari a'djustmerit to'the monthly 
utility bill. 

In rural areas, donor funds;COuld be,used to 
establisH mini-utilities powered by renewables 
as anaJternative to grid,extension". Theutility 
would be responsible'for.ihstallatipn, opera
tion, and maintenance of the systems; as well 
as sysliem billing arid accounting. 

Extensive use of the private sector is recom
mended to implement this strategy. For urban• 
areas, private firms anci energy>service 
companies (ESCOs) can be used to conduct 
energy audits, and supply or install energy 
efficiency measures. For more.remote 
locations, local firms, as well i s rural electrifi
cation cooperatives,.could .be employe.d tp 
provide, energy services-on faehaJf ot the 
utility 

Utility Strategy• ru ra l p a t i i i t t c / 
IXHITIO 

i t l o u i ^ J i i i t i / 
t i i i i i i 

customers 
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'HiiimiiJtff'̂ ^ "̂ 

mistvisaasiUl 

^ ^ r e . 
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urban 
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What is the purpose of the GEF? 

^-^-:i.-' 

The Gloisal Enviro'nirient Facility (GEE) is'a three-year experiment that provides grants for 

investment prpje.cts, technic^al'assisfance, and —to a lesser extent — research. GEF 

resources are to be used to explore ways of assisting developing countries to protect the 

global environment and to transfer environmentally benign technologies. In doing so, the 

aGtfvtties of the GEF are jnharrtiony with thedeveloptnenl goals of the countries involved. 

' * ^ ' ! . J . 
. , • ' < f l ^%. . - . , 

H o w did thf! p>EF come about? 

j#;.v 

;^i^^;-

-'!', 
Awareness'abo'i/t wiaridwide envJfonmerital^^^^i^^'roWTiid uring the past"decade. The 

Bfuritland Commission's report wncloded in 1987 that there was a "serious lack'of fundtf#^' 

for conservation projects iafkl-sJiratieSi^^pr^^?th€ resbiuri^Sise'tor development/ 

" i ^ ; . . i-Shoi^.ihereatter the United Mations Development Programme (UNDP) commissioned the,;,. 

" :̂ .Wc)rld Resources lf^tfgS|r^itiJK)y.ffi^'f^ljlem.-.OM ' 

'"" ';• jfiidywas the<ldek,of an international environment facility. In September 13|9,the French 

government, backed by Gemiant^ pro^osKJ the establishm^^k^ JtHi^iti'B^^virohmefit 

i—7^7".'. ' , ' ^ ^ . , ^ - - — ^ : " • " Facility. The World Bank was asked tb sound out potential donors and intemational 

Frf^-. ' -??j ' :-^- ^ ^ ^ ^ g ^ - ' - - •; ^~~~^i i f/ovefinber 1990. Tite first meeting 1)1 paritcptlii'g' cbbntries was held in Washington, D. C, 

•wMaj(,19ai.'t :_• -•% -','$^^ij " '- -̂ .̂L̂-::. , %, 

• ' i ^ r . . f : ^ \ ^ 0 ^ ^ ^ 

^ W h y w a s ' t h e GEF • i e t u 6 7 -• - > , • ,?Jt]e facility was set tip to assist tfevi^oping (»1intfies deal wrtti fo°uf ma?ri',giobal en'virbii-'' •\'' -"iy-

^^f'^' . - v - J ^ . ' ,.? rrwntal problems: - ' i - - A > 

/ - t f x 
• • : ^ : > . • ' " • 

i j j3S_ • 

. J - ' •,; 

- > — ^ ^ * - . _ "'̂  

• ' f ^ V , . 
* GlobBi wartnii}g, partictitahy the effec&-bn'thewoffd's climate of greentiousegas . -

emissions resuttitig from the use of fossil fuels and the destruction of'carbon-ibsori>ing 

forests, ,'• ' ' X . " - . 

.•i . 
--' ' ' ' ^ ^ Pollution of International waters ftirougf},yori)an^le/Qilspi!ls^niit l^3txunii^^ 

waste in oceans and international river.system's. . 

• • j ; S ' ^ 
.*i^".Vt-

/ I 

••^-K. 

V?-

• Destruction of biological diyershy througtithe degraiiation of natural habitats and the c. 

'%bninttig^offiaturalresources. J •• • fv^ ' ^~ '^ - ; j#v^ iH; " - '<^^"^" ' ^ * "~ ' ' ^ ' ' ' ' " . ' - ' ' 

• Depletion of the'stratospheric ozone layer ftom emissions of ctilotofluomcarbcns (CFCsi. 

• halpns, and other gases. . - . ^ i . ^ ' v .X i ^ 

•^.- r 
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How much'money is avai lable 

t o the GEF?. --.. , .̂ 

M^ 

. iBOOhm^ 

.Cote fund 

iiSiJJa-Jl.. • 

•4200 Million 

^ j p p ' 

i 3 0 d Mifljon 
CpfinaTKing 

' ; . • .Nominally, the tactile (ias Special Drawing Rtghts(SbR) {^billion ($1.3 blliipn) to comrnit-' r • 

.,j„->v, .over tlie three-year pilot phase thai Isegan in 1991. In fact; the'GEF Is ao umbrella niade up."!? "̂  
" " • • ' ' " • — - , • . . ' " ' . ' > • • - . i (. 

ot fundstrom three distitiGt sources. The main part isttie so-called "core fund," the global ' 

eovironmeot trust fund (GET). With some $900 mllUon in commitments, tlw GET account^, / x - s 

for the bulk.ot ttie GEFs" resources. In addition, the GEF includessevera! assKiated 

cofinancing arrangements. These funds (sonie $300 millidn) are available-oii grant-of 

highly concessional terms. Jhe GEF also includes some $20(1 million pco^i^d^ untfw the 

•- Momreal Pfotoool to .h'effi'develpping countiries comply with its provisions to phase out 
t 020i)e^destfoying substances. Tftesefunds are administefed •^to'taliy separately trom-tlw^s 

> ^ 

core fund'and the cofinancing arl^iigements ~ by the ijnited Nations Environment 

. R/ogramm^ (UNEP) tjnde;:1}ie auspices of a 14-i country Executive Gom'mittee.. „'*>Si 
• \\ - :.— 

.•^•i-affiv 
• \ 

• . ^e . . f ^ . 
H o w ore resources o l l o c m i ^ among 

tisl^ siifetbe four p rob lem cireas? 

"TheVe Is no set tormula..but tfte rule of thumb inthe atlocation of GEFl is^s tfiat 40- •mm^ •'f-H-

,50% stiould go to projects"to. reduce global wanning,.30-40% to conserve biological 

10%io:2Q%- *r%?-; 
hlernotionol 

•; ' " ' .fliversRy/3ftoip-20%toproted-in}ernationai waters. Most ozone p r o j e q ^ 

^0% to 5 0 * , ^ ; ; - -
^ o b o l Wormirtg 

t i t^e Montreal Protocol's Interim .Multilateral Fund.-,.,- ' 

fteiiduol- Ozone 

- :'=<fe:.V-#'^ 

, l i . 

_ • • ' ^ ^ i ^ ^ ' 

M-2i'.' :a$i p^^^^#,̂ *-. • ^ ^ ^ ^ ^ . 

W h e r e d o e s t h e m o n e y c o m e f r o m ? , > '.- twenty-lout^ciaii ntries (nine of them in the developing world) bad pledgedsome $800 

/ - : • -' .-,.;,• • iTiit!iontothe,corefund^.December1991:AuBtria,Bel9ium,,Srazil, Ganada, China, • .-f. 

':. • ,> Oeiimarki Egypt, Finland, Fratice, Germany, IncJia, Indonesia, Italy, Japan, Mexico, 

•̂' * • Morocco, the NetlierlaniJs, Norway, Pakistan, Spain, Sweden,,Switzeftand, Turkey, and the 

Uniied Kingdom. In addition to their contfibutipns to tite core fund, Belgium, Canada, 

Japan and Switierland have separate cofinancing arrangements. Australia and the United 

States have not contributed to the core tund. biit Austfafia has established cofinareing 

' '•' , arrangements and the United-SVales has announced plans for parallel financing of GEF-type 

proiects. ^ PATH OF W G O N 
• . « ~ . , J . . . - • • - , • 

EAF----,,'-^ 
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• \ 

. X ' W h o runs the GEF? 

• ' • • - ^ . / ' . A . 

• -./''- -. .'; Respdhsibllity for implenienling the GEHs shared between the IJ N Development^--V.'^ ^ \$^ 

• ^ ^ > ^ h ^ U - r - P '̂'9^3"'nî  (UNDP),1fie<UN Environment Programme (UNEP), and the Worid Bank. The '*<,{;•-.• 

' "" Eaciiity's-Vipbiza''li'onisbased onthe'urjderstanding'ihatnoqewbufeaucr^^lj^^ 

'created andth^ only modest organi2atibna!.jnodificqiions will be madetothetfiree 
1 ^ . % • \ • • ' . ^ - . "'•• ' "• " --'•xt-itv -J' X 

jimptemenlingsgehcies.-Within this framework the agencies play distinct f o w ^ ^ i ^ ^ S 

-^ 
, , , V / • ' • ' ' ..-v ----- ^ ^ , . . . , . . , - . . 

..->-/ "--.. • ^ " . \ • Ttie Ul̂ OPjs responsible for technical assistance activities and, through its worldwide - / 

r W ^ ^ ' ' - ' ' ^ ^ - - / ' m ^ < l ' - - ' i - r^ -^ ' V- netvmkdotftce^heipsici-identifypfmet^thmm^^^ , 
• - • • " ^ ' ' • ' ^ • • • ^^Sc- ' - . • ^ / ' •'" ^ ~ " ~ ~ ^ 7 ' • ^ ' "-^.;-->s?^V'^ . . , - - ^ - ' - ^ - ^ ^ ' t ; : \ "' '"• ^''^'^^^j^srWr-^•-<--•' 4^% 

•, UNEP,proyidesJhe_S3Cî adstior the Scieniific and Te6hrilcaFndvisoryfang0^lljas_ 

V ^ ^ ^ J *̂ ) *^ l^ i^ : iv^ 
-Si-JS 

-., 7.i, -. • <• •-'•y.ehvironmentarexpertiseforthe GEFprof̂  
^ • . ' ; ' ' '"~- i' \ ' • / ' \ : H 

-•:. .• ̂  .• .,-'!---r- R ^' ^^^*^^**^'^'^^='*-^pi%^^r5^/^^ ttie'FaciFity, at^s.ssfwjepositoffqf the^^^fund^ 

^^^fi| j : ;y.-svvs 

w h o chairs the GEF arid 

w h a t is Vis rbi le?" ' 

leflfofW Bank. Dr MoharnedT. El-Ashry; 

• ••?• ' ^ - ^ : ; " J ; J - i . ' ^ 
-.. V , , , 

SmVry''.--^''^^W'^^^ 
Otrector ofthereanlfstnvironment Department, was appointed toflils positionJiL-^i,^. _̂  

- "Deoember 1991fHis ttsponsibBlties indude representing Ihe facility,; assisting ti.e agencies 

fulfill tiieir designated roles, and building consensus among participating govemmenR'on î®'?)^? '̂-

_̂  policysmIstrategicissiies;''!^''^" - ' *"''•''<^-i,.<jpfe=? ' , " .̂s!s;w:-- ,-; ;.c^;i^i^i;. ^ 

' •&'#i te; 

What is the role of the GEF 

administ rator? 
-- f ' ' r T ^ ' ^ ' ^ ^ . ^ .^ 

• . "v-r,:;-:, 
CK-:^'--'- ^s^iife^^. 

The admintstralbr (iocaled al the Worid Bank) supports the.chalrman, cpprdinates the'woti!'" "'• •." 

-̂.̂ M-rĵ programs ottJiethree.Jmplenienting age[jcies,;an"d oversees4H 

The<administrator is also responsible for external affairs and communications strategy as 

•well'as the development of a ppljcy and strategy work program to underpin'the GEF and 

.. provide giiidancein its implementation. ,..;^, ,. ; , • • - , . -

~l -.V'"^'"' 



^ >.rr-.̂ n:.. • ^ ~ ^ - ^ . - < , - . . - . - . , : ,h : 

: ; , t ^^ ;»a^^^^«- ; •^ =' : 'V"r i / ' -- '^r\ 

- .- '•Jiaj^l-.'.VViSi.v-l-t-v.i* y.ii^iigifs&tS,\ -- .^",---i^c^s};r-. -; 
• f e ^ t ^ ^ ^ W l i c i t r o l e "d6 i r t f i e i ' - I n te rgbye rnmen t ta l "-'^The UNDP.' UNEP, and World Bank'were chosen to" co-manage the GEF because of ttreir ' 

a g e n c i e s ' p l q y ? . complementary skills in the fields of developmentlnd the environment. But it is not an 

^ii^:>•'•>.'-?;'•• exclusive arrangement. GEF projects may be sponsored by regional development banks 

• ' • ' ' ' - - '^ 'M^j^ i^pi i^ ' i^^Sei&f^^^i iJ^^ '^ specialized UJ agencies, including those working on food, agriculture, liealth, climale^^_.̂ j, 

•- '-^'.. .- . ' : . ' Z ' - - - ^ •- .. - - -- ' "-- ^--'- - --- and maritimp kcitpc 

.A-

and maritime issues. 

I 

What role do NGOs b loy? 

A ^ 
the outset tt?e three.implernenting agencies have been committed lo'woriclnj[^ith 

Isues'is I se specialized knowledge of both global and local i^ues4s Klrefnel^useful in 

4(J«htifying,-/evievflng, preparing, and implementing'projectsJ^Os<fi?>f| 
V . •' • \ \ \ ••• ; J-

qntsj particularly in areas such as biodiversity where tbeY-nave a'^reat dial oi 

- ^ / V ~ 7 Y / j - ^ - r f ^ ^ V ^ j w c e . Im'pleriientafion of ali projects financed thifough th8"small grarits program a>e . \ 

/ • ' • . • • ' ' e f * - i the responsibility of ttie NGOvbeneficiaty. «-. • W , : - : 7 / ~ ~ i U ~ ? x ^ = i j i > - ^ " 
— / .. •.-—:-— —: p—\ J^ -. •.." ; U — r ~ H — ' " " • \ ~':'r.v -̂f̂ ;--̂ f̂ -..'j{..-,J^ i ^ V P f V ^ — " " / ŵ.̂  

•>te 
ia t is the small g r a n ^ 

^^ |̂S ]̂~^ 

W^^^^^^f^;. a 

• •A-jSTniUit^ smalVgrihtsVfund supports com'nninWbased MiviWS by grassroots . .. • ' . ' 

-"refgaaizatipns and NGOs ir\ develo\)inQ countries. The pilot program is offered initially in i i p - . J - - t ) ' • 

[ to aStounfries^lfldivIauaigrams cannot exceed $50.000cxcepl^gr^eoi^^ ' - - . r= / i ^ . ' . .000 cxcepI^gr^eoiJIftal.and *u.|»!:j:.7..- - ^ M c^.' 

T> -̂̂ —. ' "V' T ', '•• \ ' •— 

•ife:-:;k:)^-4#\ 
Hr^y-j 

\ \ \ A \r-kM, 

j i » ^ ^ - / ^ i ^ ' r 
••^Ai.^:K."-

7 ' . / - / / ••v.4^H.;̂ >Xr-\-̂ ^"-: I 'Uh 'M-
~ ^ ^ - . \ . \ ^ U.-LJ 

• • / 
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• - ^ > " ' i l ^ i f e f c s v j ^ i f ^ ^ ^ ^ ? ^ ^ ^ : ^ - r ^ m ^ ^ ^ ^ - ^-^.V. ' ' 

w h i c h countries ore el igible for 

GEF funding? .•:...• • 

All countries with a per capita income of less than $4,000 a year {as of October 1989) and a 

- '-UNDP program in place are eligible for GEF funds. ' - ' - • • . 

• - • " . , . - - ' . - ^ ' : ' ' / i ^ : r 

W h a t p ro jec ts q u a l i f y f o r GEF f u n d i n g ? - . ; Pro]ects that are deemed to benefit tlie global erivironment, as distinct from the locaP ' ' ^y ^ ^ 
. . /N. - . - ••• ' ' " - ' v - • 

environment, qualify fpr funding under the.GEf. To this end, projects must fall into one of - v^ ; > . 

'<s:<-;iv?r^S?l'^-^°"f priority areas desoibed above. But not all projects thaL.l5snerrt.the global. - - T 

y, 
-.••v • environment automatically'qualify for supj)dQ,-from-lhe GEF. Projects financed by the GEF -^:<--

^™st^ i .sp be Innovative and demonstrate the effectiveness of a particular technbfogy (jr' ^ • " 

..'-i ..^? A01._^^ l ) rbach. Given its pilot nature, other.criteria Include Ihe contribiition a project makes to 
' • " ' ' • % \ \ \ ' • • " • - . - ^ ^ ^ ^ ' ' ^ ' • • • • ^ • • • < ? • " • • - • • ' • • • • • • - ; • - , . -

\ . i \t -v--. ^••'••^-•^-•,g|mment(througheducati6n, training, and so on), and the provision for ̂ 4 . , ' ^ ^ . . ' 

•, evaluation and dissemination jif resbtts. v —..„,•,*;.-..•.:.•-• ..^s <-v.w*'^^f^Hfe-i ' • 

^ to^^lj^^nd benefite^luTd not ' ^ ^ ^ * f > ^ -y ^ ' ^ H o w o o e s . ^ e 9 | E ^ 5 t i n s ^ i s h omorig '• V '̂rojects 

V / domestic ^ m d g l o b o j CTvironmental 

ihdrnlcaiv viable bii the basis i 

b e n e f i 
•Sv--

; i^" i • ! ^ 1 -

t h '--, . inortnajly be eligible for GEFtunds, whatever the benefits for the global environment GEF ^ ^ i . . . : 

funding |s,ppssible ifjjKpjeqoffers substantial global benefits but is unlikely to be viable : ' 

tx 
.. \.....\.:..j..!;g; 

tv'ithout';some concessional furujing. The same is true for a project that is econorriically ' -

1."-..^-'..^ tolii I) Jt-fi^iuJ es stip'pleiirerttary finance to bring about global benefits. :' ^•- , 

oteU- ' 

V 

H o w were the scbntif ic and technica 

cnteria for p ro jec r ^ i ^ 

^prepared? '> \ 

M \ / Aflretjp o f /S eminent sc.ientis 

/ 

minent scientists,from mdiBtrial and developing countries constitutes the 

1 Scientihcind.TeChnicaf Advisory.Panel.(STAP). This independent group helps formulate 

/ . yitffla^andp/foriti^.for project selecfion.and coordinates research and data collection. The 

members also review project proposals and advise on whether they meet the established 

\ 

v-rAiV^.s-J^r -.>.y' 

-•f>^r<5s:^;,,>_ . s r ; ^ * ••• 

• • : ) . 

'ii^i--> ?g»I ' - • y . -
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/ .£. 

-V* / •̂-' ^< '̂-

for administrat foh ar id other 
•"' > - ^ ^ ' \ ^sii'^:::^- :''-h--.f/^f/^'-'" 
'bverhebds? " ^ ' - fe 

^dfl̂ ^^^^S)<3lle1 l̂plementingf anericies cbatije only actliatJncremental operatino costs. However, 

.' -,,̂ :̂ S^adrnrriist̂ atiye cBS the thffe-yelR#it progrsmp^^rrgteg at 3-4% of the total 

. -; .,", facility. 

m^f^^^'^w^^A^^hmM >- A \ „>i>/ 7 -

.^*^ 

- « : ^ ^ , 
.-•pn w h a t terms are GEF funds " " tf^^^iL^-hi^jfleyfrbm the core fund is provided in grant form. Co-financing arran^ 

^ovai loble? 
/ ' . 

be provWMcJi grarit or highly concessional terms. '~y'̂ ^ 
t P ^ \ " K : ' • • • •••" 

M 
\ 

'1, \ 
How can criteria on 'cost-effectiveness the 'fcpst-eifect'iven^oCGEF investfnentJrfojedV '̂deterfnlned — at least Initially —on -^ . . 

bie oppf ied tS ' the glot>iof • - I *' *^ '̂-'"'-''>\. M ba^pf physical rather thanlnonetary measures ofglobal beneftts. So, for a global 

envirohmerit? ' — ' " ' ^warmirrgproject the main measure is-the redWloh in carbon emission?;;for marine 

'̂ -''- " ^ ' _ --_,^—, pollution, lUe amount otstiip-generated waste disposed of; or the-expected irriprdvement in 

••---,-., •• • ; . .'Ithe health of'tha-eaJEyslem. But an excessive prtce must not be oaidlo achieve a given !-ec»Eystem 

„ . , ^ . , . . ,1 benefit> t̂e*'̂ S;i#-., 
-«^;#*g=v 

I bejiaid 

• < i • > . ^ i t ^ ^ v ^ ^ , : <. „ •_• '>*^*^, 

.,..,.«-How.ore prbjiects evaluoted ar id •" < '•'=>'' -'-•̂ - -finding out wHat Vrortcs-and why — and what does not —;is crucial tp the GEF process. 

,.,-.,r.i:,:-.,_^:. I ^^j^ Inforinaflbn obtained in monitoring, review, supervision-^aloevaltjatibim 
- i ^ p ^ i ^ r . . - • • • • • • - ' • ^ ^ c ^ ^ " • - • s ^ # - - . ..- , 

used to refine.GEF guidelines and procedures; to evaluate ditferenttechnologies. and to 

— "."'"iessoris learned? 

''-̂ K' 
. ^ V : 

establish where GEfJihtefyention is niost successful. 

''./-.i^-i.'^.^if. - / 

\ - ? \ ' - ^ . 

• y 

^li^ki^. 
r - r^ . 

..^'-.-y"-
/ -

--^. 



'If^f • • ^ ' 

> ^ ; ^ r - ^ ' • M ^ . 
^ ? i m i 

H o w are proiects^identifted for GEF 

fur iding? . ,"iv 

^ H o w is on appl icat ion f i led for GEF 

funds? 

r^^te--
• ' ' ^ 'H i i i . ! 

H o w are projects approved? 

Proposals torGEFfjndingcan begererated inseyeraldifferenl ways, Gqvernmenis, the Bank, 

UNDP, and UNEP,̂ as well as NGOs and the private sector, can ail put lorwartj suBgestions on 

innovative projects that meet.GEF criteria: All projects must Iw endorsed by the government D1 

the country in which the project is situated.Jn most cases gqvemmerts wil submit project ideas 

directly to the Implementing agencies, either thrqugh-lhe-UNDP Resident Representa live., a 

World Bank field office,.the appropriate Wodd 8a;[ik Regional Environment Division/Cquntry • '-

Deparimeni. or UNEP.. 

" . . . ' • • •• ' - . . ' - - ^ ^ i ^ f - -

.Governments may apply lor GEFfiinds direct to the UNDP'br the Bank. NGOs can do the same 

. once the government has accepted the project in principle. For projects submttled for fttnding -

under the small grariis program (in countries where the "program' is operating), no specific-', ;J 

'g^^^^tpermiss iot i need BeEpughL Applications lor small grants,should be made directly tO' 

the UNDP. Private firms can apply to the Intemafiona) finanra Cdrporalibn (IFC) for eliglb 
i-Snvfetnpt profeds.; ,:;.T5>fp, ^mm ̂ . . 

' • ' ^ 

Ail projects^are scree ned.to ensure thai they meet nieljasic GEF criteria, Investmenl projects 

.:>f;,v 

"iSii-i •}•- V,, •• <-̂ i. 1 -undeTDo a:techtUt^ review by a panel that includesat least one person chosenfrom a roster of 

'>^?^M$B^ 

independent experts comptl«]'t^'th'e'STftFt:)fUie'Jrlb^ct:is deared;^ submitted to tfiiS?^'^-

implementation. Committee, made up o1 the triree injplementJng agencies. The committee's role, 

is to choose a grqup-qt projects that represents a balance among the r^iqns;alKl tt» four '̂ .-.. '-

' i-- j i iu - *' j ' " ' i ' -"fJEmatic areas covered by tlie GEF, The projects selecled by the committee ate then f orwarded f e 

''-''. ' • "'' • the participating governments tor review at their biannual meetings. Each group oi projects is .• •' 

' ^^^-K 'S^^ i^ f^ t i i ' - ' .".'"^'W" ^^^ "tranche;"'Aitej review by gbvemmentSi projects return tdlheir s'ponsoring agericy, 

for further preparation, appraisal, and final approval according 10 each agency's regular ' 

^ V procedures. - - . * • ' ^ i g i ^ 

-•31.-:. 
- > 

W h o implements GEF pro'iects? 

, - ^ ^ 1 

The recipient.of the GEf funds (mainly govemmerfls) has primary responsibility for implementing 

projects, and must seek-and engage executing agencies according to established procedures for 

UNDP and World Bank projects. ' - x --

Is there 'a relat ionship between GEF 

investment projects and regular Bank 

-loans? 

Yes, there can be. From the inception of the,GEF a majoYobjei:^ was to "leverage" globai 

v / j , 

-^^^ 

benefits from regular Bank projects that might not otherwise take these global, concerns into 

, account. An example is a Bank loan for a coal-fired power: station. A potential borrower needs 

•^y J ̂ - . - J , . . . . . — \^.:^s*l•s>;^-^^" •,';•- > - i,̂ *vi•.̂ ^%dditional energy and.is brepared to borrow the funds to build Ihe lossilfuel power plant'on . u , W ' ^ ^ : i ^ ^ ^ w x ^ ^ ^ ^ ' ••"••"•-• H , , » - K P • . - m m ^ m r ^ ^ ' ^ m m ' • "-•• 
"^^ T X ' " ' . '•'> • - v . " " ^ •^•: .. regular Bank terms, incorporating technology that conserves ffffiloca) environmenL For an 

^ E ' ^ ' ^ ^ ^ 3 ^ ^ % * ? i ? ^ ^ ^ ^ ^ ^ ^ ^ ^ % ^ ^ * ^ ~ ' * atiditional s'um'(4ay'20%'6fthe total) thetechnotogy can be switched to allow use ot a nearby 

r source of natural gas, The cqunlry is not prepared to pay the additional cost for what is perceived 

'•F -̂;-. I f ' t . ^^1 ' \^L' ' ^ '̂ V ' • '—^^-^^^^^--~' ' "as a global benefit.— lower emissions ot carbon dioxide. In this case the GEF can step in-and , 

,,., cover the difference between what the country is willing to pay and the cost of the globally 
v ' ^ ^ i : ; 

..,'f7 ^;.!iv.:<v^.:(-v-'<^^ 

benigri technology,;' 



ras'M^.»i;,i^,L--^. 

• ' ^ (i. ' •<~^: IJ 

/ . 
"f^!^^:^4:i^^f:i^ ̂ W--^^ ' . ^ ^ , ^ - 1 ^ - - - '--.'..:A^rM-i 

-Is t h e r e a t d p o r i j i n d i y i d u a l GEF f r o n t s ? ;""Y^*fffl^stan'dii|^eEF.prolMts!J^^^ 

•• : - ^ - v ^ ^ P i ' - must'not be higher than $3D million. 

What ore the procedures for 

procurement under the GEF? 

The World Bank and UKDPfoHqw their sland|rd procurement procedures. Details on upcoming 

projects are published quarterly in the ^liic's J^onthty Operational-Summary (for investment •-

projects) and in the UN publication Development Business (tor technical assislance projects). 

I -'-

.«*\7. 

, Are local people involved in GEF 

projects? 

H o w l s the long ' te rm v iobi ! i ty of GEF 

projects iQssured? , ; 

•4->TUi • ' ^ ' • ^ i M £ %m:i 

Oonbrs and the implementing agencies set a premium ort involving total people in projecl 

•tdentifJtatiofl and design; In addftton tothg small grants program aimed specifically at projects 

,.put.forward by grassroots bodies, and an actWe policy dialogue-wilh fJGOs, there isa desire to_ 

increase awareness and public undersSanding in deyeloping coun.tries about global erivironmental 

issues. Specific activities designed to do this are includedjn many GEF projects. '-." 

The long-term viability of GEF projects is an important qoalitibalion for tunding.The emphasis is 

pn providing funds to projects that would nof be economic without GEF funds, but can become 

so with them. The ctallenge is particolartygreat.w the airea of biodiversity, where long-term 

tffurKJing is more likely to be required. Here the GEF is experimenting with trust funds and other 

•fihaniMi^^|jtisrnsV«isure'ttet.rBcuriitf 'coSsaer^ ^ ^ ^ - . ^ . 

- A ^ ; - 1 , 

' tk> GEF pro|ect$ ^ndergo 

^ ^ y i r o n m e r i f a l assessment? 

-n. 
sms to'«isure t^t- recurilr^ cosfe are m^'^S' 
' = • • " 1 . . - . .>. . . .v-- , ' i • . . • - - • ' - - • • 

•#^ - i 

Yes. Each agency follovffi its own procedures on enviTOflmentai assessmenl for Jhe projects it is . / • 

rnjapaging,,|}jjB, ail investment projects are'screened (or their environnwital impact accdrdliTg to > 

the Vy.6rld Bank's operabon^ di,rertiye on the subjKl Under this -̂ ifecSve all p r o j ^ , t ^ ; l | ,^ 'A 

^laye a si9nr6®nt_Snpaci mijst undergo full-scale environmental assessment The WD P ftilTows}''; 

its'Environmental ManagementGuidetihes.used.lDr all its projects. Furthermore; GEF projects are 

.;chected for their posslble'impact on.fither areas C!we'red"^)e'GEF.>Thus, a greenhouse gas- ., 

.̂.project might be analyzed in terms of its impact on biodiversity and sq on;- in addition, (ne GEF . 

•[ ;>endeavbrs to take account of-ttiB/sbcidi Impact bf p'rqie^'^tably In the area of biiKfwersity' 

^ where local people may be displaced or their lood supply aftected. Investment projects are also 

subject to-the Worid Banii's'directiyKS on tribal peoples, resettlement, wiiblandS; and so on.̂  

Con the. GEF support pHvote sector 

veritures? 

The GEF can support eligible private sector ventures with the appropriate government's 

endqrsement. Altsuch investment projects pass:lhrough.the IFC, the, Worid Bank's private sector 

affiliate. GEF funds must npl beused to avert normal commercial risks. The use of GEF funds is 

justified if they prqvideiora globai.environnienlal,benefit that an entreprerieur in a developing 

country could not reasonably be expected to underwrite in prevailing market conditions. In 

addition GEF tunds.mighl be-used for,a regular IFC project that is economic-but could have 

important oemonstfalion eltects'tor the global environmentwitti ih.e'addition ofaCEF grant An 

- example'would tw a tourism project viit.fi a GEF component providing forthe protection qt a 

nearbyareaof.biodiversity. -_. "*•<.-.%' - • 



>. ' ^ • 

What is the relat ionship between the 

GEF ond the Montreal Protocol? 

Finance lor projects to protect the ozone layer will normally come from the Interim 

MuttiiateraJ Fund ol tbe Mpntreal Protocol. GEF finance is available onlyio eligible 

countries that haye= signed the protocol but do not quality for support underthe interim 

fund because their ozone-deple_ting emissions are-above the-cut-off-polnt of 0.3 

kilograms per capita, as specified at the London rneeting in June 1990 when agreement 

was reached on the interim fund..' 

^<Wk'! 

Does the GEF have enough resot/rces 

to deal vvith such enormous 

probiems? 

;Are developing countries represented 

in the governoivce of the GrEF? ' 

i ' ^ • 

Jtie GEF is not supposed to sqlveail global environmental problems. It is.a pilot project 

designed to help developing countries contribute to solving global environmental prptjems 

by testing new approaches and technologies. .The size of the facility (SDR1 bitiitiri} lefleCfe 

'it's experiiiieittal nafufe..while providing enotigh lespurces to constrtifte a credible-basis lor 

action ih-a significant number of:countries. ' ,,, •_--

• • . . ' . . - ' . . ' ' - . - " • ' . . 

' ' ' " ' • T l ^ ^ ' " . 

Yes.,Substantial.deyelopiijg.coiJntry represenafion tn'the GEF isessenfial. When the facility 

was'setlip, fhe hope was that it would involve at least one country .trom each dt flie / 

constituency groij^fngs in the Developmeht Committee (ajoint World Bank/IMF botfyj'that 

.•representg^mainlydeveloping countries. Toericourage participStiph, the rninimum , 

contribution to the core fiind has been.set at SDR.4 million; whtchUevetoping-countjy.j*' -

donors can pay In over-eight^ears. Furthermore, the World Bank w(ill coritribute half, ofthe 

SDR4 milli.oi),6fibehalf ot.thedeveloping country. Some nine (Jeveiopingcountries'ted 

pledgedfundstotJieGEFbyDecember1991. . ..>.-• ^ " • 

' ^ re GEF funds addi t iona l to 

t rodi t ibnal development assistance? 

There4s a continuing neetftotiideveiopment assistance, and every eftortts made.to e n s ^ v ' 

.that GEF operations complement — not subsfrtute'for— regular aid programs, GEF 

resources are ajmed at projects with global environmental benefits for which official 

development assistance is not .normally available. 

- ' 1 ^ . ' 

, . \ ' . ~rT' 
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Are giobat ic&i i terns considered in 

regular developine.nt 'programs? 

Yes. Increasingly. There are many opportunities for investment and policy reform that mfeet 

both econoriik; and.environmental criteria, local as well as global. Most dfevelopment-

agencies now integrate environmental fconce'rns into their regular programs. But while 

developing, countries-are prepared to divert or borrow resources to improve their local arid 

regional environments, few are willing to do so for programs and projects that they see as 

benefiting the rest ol the world. , ' 

- .». 

.How does the.GEF Fit in w i th the 

UNCED? " t " 

The-GEF and UNCEO are closely linked. In the preparations for the 

thfe United Nations Conterence on Environment and Development (UNCED), the GEF has 

emerged as a significant tocuS of international attention as an evolving instrument for 

muliilate'ral cooperation in addressing global environmental concerns. ' 

i o w i O r e ^ E F projects, telated to 

overa l l policies in implementing 

countries? ' 

- < . : \ . - : ; LX". 

•'•-:"*'-v '• imjrvidual projects are unlikely to succeedon their own. The challenge is ts create the. 

poliey framework and institutional capacity that provide the right mix of incentives.and 

• disincentives, ot re'gulations and market mechanisms, to give GEF projects the chance to 

provide viable long-termsolutions. For instance, new techniques to generate energy'(like 

^ solar and photovoltaics) will not displace fossH fuels if national pricing policies provide no. 

_. ',. • Incentive to produce enylro'nmentallysound alternatives. The GEF.should be seen as a kind • 

ot testing ground t04)er5uade people to recoignize the importance and practicality of long-

,^.. .V term environmental management. . • ' . • - • • , 

' •nr-

What w in happen v ^ e n the pi lot 

phase is over? 

The pilot phase of the GEF comes to an end in mid-1994 by vvhich time all funds will be 

committed, although actual disbursement is likely to continue until 1997 or 19981 In the" 

meantime, the iniernational community is assessing the eftecfiveness of the GEF and its 

pontribution to the global environment The lessons learned will form a basis for coopera

tion in the years to come. " • 

December 1991 
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INDONESIAN PREFEASIBILITY REPORT 
WHY IT WAS TURNED DOWN 

The Ben Holt feasibility study could not be approved because of the 
following reasons: 

1.. The prefeasibility study had not been submitted. It has 
now been received by ECRE, 

2. AID Mission claims that the Indonesians have not made a 
decision on whether Ben Holt will get a concession, 

3. Tlie Indonesians must award Dieng to Ben Holt before AID 
will approve the feasibility study, 

4. The feasibility proposal was unartfully written - both 
feasibility and prefeasibility were intermixed into one 
report which confused the whole process, 

5. There will be no problem getting the feasibility study 
funded if all procedures are followed. Someone should 
call and explain the whole project to Ross, and 

6. To get feasibility funds USGIC must get a go-ahead from 
the US/AID Indonesian Mission. 

The above was provided by Ross Pvunpfrey of US/AID, with some 
comments from John Armstrong. 
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CONFIDENTIAL 

Notice: This report was supported by UURI to aid the efforts of 
the Ben Holt consortium in negotiating with Pertamina and PLN. It 
contains sensitive information and unsubstantiated impressions and 
is not intended for public distribution. 

1.0 INTRODUCTION 

This is a report of findings on business and resource aspects 
of geothermal development concessions offered by the Government of 
Indonesia (GOI) to the Ben Holt Company in the Dieng area, Central 
Java. The information was gathered between May 10 and May 18, 
1992. The objective was to compile sufficient information to 
expedite contract discussions between Ben Holt and Pertamina 
scheduled for the first part of June. 

Pertamina management has set a goal of developing 1000 MWe of 
geothermal energy by the year 2000. To accomplish this, they 
realize they must move aggressively. This, in conjunction with the 
Presidential Decree that authorizes private power, has fostered a 
business climate that has not existed in the past. Through its 
Indonesian partners, Himpurna, the Ben Holt Co. has the opportunity 
to establish relationships that will result in long-term sales of 
power plant hardware and resource development services. 

Bob Pangerapan, Managing Director of P.T. Royal Perintis Abadi 
and agent for the Ben Holt Company in Indonesia, was very helpful 
in setting up appointments and advising me on strategy. For the 
upcoming presentation to GOI, Bob advises that Ben Holt should 
briefly introduce his company and its geothermal experience, but 
that the presentation should stress economic options of this 
project. PLN and the Minister of Mines and. Energy will be 
represented at the meeting as well as personnel from Pertamina. We 
were advised to make the presentation to GOI and not worry about 
Pertainina/PLN relationships or politics. 

The objective of the presentation and subsequent discussions 
should be to enter into a preliminary agreement with Pertamina for 
the development of Dieng. This should dictate the intent of all 
parties (including PLN) and give Himpurna/Ben Holt (H/BH) exclusive 
rights to carry out their feasibility work. It should also allow 
H/BH the right to withdraw and set a time frame for final 
negotiations. 

Mr. Robert Beckman, Director of Private Enterprise Development 
at U. S. A.I.D inJakarta, cautions us against doing business with 
PLN. He feels this is an entrenched bureaucracy that will resist 
all efforts of outsiders to generate power in either Java or Bali. 
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He would feel much better about our chances of success if power 
were being delivered to an industrial concern. 

2 . 0 RESOURCE DEVELOPMENT 

2 . 1 I n t r o d u c t i o n 

The concession offered to Himperna/Ben Holt (Figure 1) 
includes the Sileri, Pakuwaja and Siglagah areas that are marginal 
to the Sikidang-Merdada area that is the most developed of the 
prospects in the Dieng province. Pertamina has signed an agreement 
with PLN to provide steam for a 55 MWe development at Dieng. 

A large number of reports have been completed by Pertamina, 
and most of these concern the Sikidang area. These were copied by 
P.M. Wright and D. Dahlo-Johnson at the data release, that marked 
the initiation of H/BH's efforts. Only data from DNG-1 through 
DNG-13 were available and a trip to the operations office in Dieng 
was required to get information on subsequent wells. I have not 
had the opportunity to review all of these reports, but I have 
attempted to summarize pertinent aspects of the reports and my 
impressions in the following sections. 

I had lengthy discussions about the present wells with Sayogi 
Sudarman of Pertamina (Manager Operations Exploration). His 
comments can be summarized as follows. 

1. Early wells were drilled in areas of alteration and 
suffered acid damage. The present practice is to site the 
wells outside the alteration areas and directionailly drill. 

2. Little testing of the wells has been done because (a) they 
have not budgeted for testing equipment, (b) surface acid 
conditions destroy testing equipment, (c) testing oif ten kills 
potatoes on immediately adjacent agricultural lands. 

3. Pertamina drills with mud and changes to water at 
lost circulation. The water is straight with no 
polymers to increase viscosity. The wells are T.D.'d at 
2500m or after drilling approximately 300 m of lost 
circulation. The wells are not flowed following TD to 
attempt to clean them out. Pertamina has had 
considerable problems with loss of wells and wants to try 
air/foam drilling. However, they have no expertise in 
this procedure. 

4. Generally the wells are cased at 9-̂ /g" to 1200m and are 
completed with 7" slotted liner below that depth. Information 
on early wells and other resource data is summarized in a very 
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comprehensive paper by M. Boedihardi, Suranto, and S. Sudarman 
(1991, Evaluation of the Dieng geothermal field; review of 
development strategy: Proceedings Indonesian Petroleum 
Association, 20th Annual Convention). 

5. The three concession areas and the Dieng area in 
general are heavily farmed. Pertamina has bought out 
farmers to construct well pads, but is still concerned 
with the effect of testing on crops. 

2.2 Unocal Feasibility Studv 

I had the opportunity to read, but not copy, Unocal's 
Technical and Economic Assessment of the Dieng area. This report 
was dated July, 1989 and superseded an earlier, less comprehensive 
assessment. At the time the report was written, 13 wells had been 
completed. It is a comprehensive assessment involving resource, 
reservoir engineering, drilling, power plant, and economic studies. 
The report recommends that Unocal not proceed on the Dieng prospect 
for the following reason. 

"The primary concerns are with the ability of the wells 
to deliver useable steam at flowrates large enough to 
make the project economically competitive with other 
sources of energy. Flowrates indicate wells produce non-
condesible gases at a rate which could seriously restrict 
the output of a conventional power plant. Also adversely 
affecting the economics of the project is the high cost 
of drilling wells into a relatively deep reservoir." 

Other pertinent findings of the study are listed below. 

1. Reservoir. The probable capacity of the reservoir is 161 
MWe. 90% of the probable reserves occur in the liquid-saturated 
zone in the lower reservoir. Reserves found in both the steam cap 
of the lower reservoir and in the upper reservoir are small, less 
than 10 MWe each. 

The upper reservoir is a small steam cap and boiling two-phase 
zone with high concentrations of NCGs. It is separated from the 
lower reservoir by a silicified zone approximately 100m thick. The 
lower reservoir includes a 300 m, high pressure (127 bars) steam 
cap and a thick, high-temperature (320 C) liquid zone. Wells 
completed in the liquid-dominated zone can be expected to produce 
fluids with 1-2 weight % NCG. However, computer reservoir 
simulation predicts C02 production rates will increase with time. 

Permeability-thickness products are low, generally less than 
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4 darcy-meters, except for DNG-10 which is 12 darcy-meters. 

Simulation shows initial decline rates as high as 25% per year 
in the lower reservoir. 

2. Environmental. 

"Other concerns are the impact of development on the 
Dieng plateau. Natural phreatic eruptions have already 
caused numerous fatalities. Reservoir simulation studies 
show that certain production scenarios can increase upper 
reservoir pressures, thereby increasing the possibility 
of phreatic eruptions. Development to the west of the 
proven field will be limited because of surface hazards." 

"Any development at Dieng will have to contend with and plan 
for near-certain hydrothermal eruptions and associated 
poisonous gas release." 

3. Economics. 

"The base case model for a 110 MWe development indicates a 
resource price of more than 60 mils would be required to meet 
Unocal's rate of return criteria." 

The economic evaluations use a discounted cash flow rate of 
return approach. Their required rate of return is 20% for foreign 
projects. The calculation used the old tax law and was based on 2 
X 55 MWe stages. The following tables present Unocal's cost 
considerations. 

Preproduction Costs-Best Case 110 MWe 

$ 000 
Misc. roads and locations 7,3 00 
Surface Facilities 22,500 
22 wells 48,000 
Field Operations 12,000 
G & A 13.000 

$103,600 

Surface Facility cost Estimate /55MWe 

$ 000 
Steamline 3,500 
Wellhead Piping 1,750 
Injection Line 1,750 
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Vessels, pumps 1,750 
Rock muffler 500 
Engineering 1,000 
Contingencies 1,000 

11,250 

One of the most sensitive parameters in the cost model is the 
required number of wells. Unocal estimated the cost of each well 
at $2,120,000. No extensive road work was considered in their cost 
estimates. 

4. Power Generation. Maximum pressures used for power 
generation were 170 psia for condensing and 230 psia for non-
condensing. Their calculations were based on removing 5% NCG using 
two stage steam ejectors and a turbine exhaust pressure of 1.8 
psia. 

2.3 Sileri 

The Sileri area is the best of the concessions offered to 
H/BH. The area contains well DNG-10 in its northeast corner. 
Pertamina rates DNG-10 at 3.4 MWe. Several hot springs were 
observed in the area with temperatures of about 120°F. These were 
not depositing sinter of any type and probably reflect steam-heated 
ground water. Boedihardi et al (1991) suggests that the area has 
a potential resource of 80 MW. 

Access is a disadvantage of the Sileri area. An unpaved road 
nearly 4km long provides the only access to the area. The road has 
been inset with cobbles that make for a very rough ride. This road 
also traverses a valley adjacent to Kawaja Sileri, an active 
fumarolic area which last erupted in 1985. 

2.4 Siglagah 

The Siglagah area to the east of Sileri is even more remote. 
We reached the town of Siglagah by driving several kilometers along 
a dirt road and down steep slopes. The site would be inaccessible 
during heavy rains. 

There is no drilling in this area. I observed three hot 
springs that are similar to those in the Sileri area. In addition, 
there are several zones of altered ground, but the local 
inhabitants claim they are not presently active. Boedihardi et al 
(1991) claim that fumarolic are active and attribute further 
significance to a gravity low centered on the area. They estimate 
that the area has a potential resource of up to 45MW. 
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Due to the success of well DNG-10, given no more surface 
evidence than exists at Siglagah, the potential of this area cannot 
be written off. This is, however, a rank prospect and will recjuire 
preliminary resource exploration work, as well as road 
construction, prior to drilling a production-scale well. The 
terrain is very steep and potential sites for drilling pads are 
limited. 

2.5 Pakuwaja 

The Pakuwaja area contains three wells, DNG-11,5, and 15. The 
9-̂ /g"' casing in DNG-11 has collapsed at 1597m. The other two wells 
are shut-in and "heating up." Pertamina believes that the Pakuwaja 
area is separated from the main production at Dieng by a 
permeability barrier. Boedihardi et al. (1991) states that DNG-15 
was directionally drilled into this block and confirmed its 
existence. 

There are no obvious exploration targets within the Pakuwaja 
area at the present time. The area would require geologic mapping 
and evaluation of subsurface geology from DNG-11, 5, and 15. Well 
pad sites are again limited due to the steepness of the terrain. 
Approximately 2 km of road improvements would be required to 
reoccupy the DNG-15/5 sites, and approximately 1.5km to reoccupy 
the DNG-11 site. 

2.5 S ikidang-Merdada 

The Sikidang-Merdada area is not included in the H/BH 
concession. It is, however, the area with the greatest number of 
drilled wells. Pertamina has ostensibly reserved this area for 
their development, and has signed an agreement to provide the steam 
for a 55 MWe plant to PLN. Pertamina is presently drilling two 
wells in this area, and has plans to drill several more. 

There are three fundamental concerns with development in this 
area. 1. Pertamina has had a great deal of problems in completing 
wells, 2. There has not been adequate testing of the wells, and 3. 
The wells are dispersed across a rather large area resulting in 
expensive steam gathering systems. 

1. Well Completions. Tables 1, 2, and 3.summarize data on 
the production wells drilled at Dieng. Pertamina's well drilling 
program has changed in the later wells drilled to emphasize 
directional drilling. This allows them to site the wells off 
hydrothermal alteration zones to reduce the corrosion damage to 



Table 1 Production Data Dieng Area 

FLOW 

Well 

SUeri Area 

DNG-10 

Dieng Area 

DNG-2 
DNG-7 
DNG-8 
DNG-9 
DNG-13 
DNG-14 
DNG-16 
DNG-19 
DNG-20 
DNG-22 
DNG-23 
DNG-24 

Pressure Mass Steam 
Kg/cm2 T/hr T/hr 

10.0 76.6 34.2 

15.0 84.0 60.5 
10.0 75.4 62.3 
10.0 31.7 31.6 
10.0 34.3 22.4 
10.0 80.9 61.5 
10.0 15.9 12.4 
9.5 4.6 4.4 

23.2 49.7 47.5 
No Test 
Sidetracking around fish 

T>320C, good penneability 
Drilling 

Water 
T/hr 

42.4 

23.5 
13.2 
0.1 

10.0 
19.4 

3.5 
0.2 
2.2 

Proven 
Avg 

Dryness 
% 

45 

72 
83 
99 
65 
76 
77 
96 
95 

Potential 
MWe 

3.38 

5.50 
6.85 
2.87 
3.11 
5.59 
1.13 
0.34 
4.30 

29.69 
3.71MWe/weIl. 

4.19 MWe/well w/o DNG-16 



Table 2 Well Status, Dieng Area 

Well 

DNG-2 
DNG-3 
DNG-4 
DNG-5 
DNG-7 
DNG-8 
DNG-9* 
DNG-10 
DNG-11 
DNG-12 
DNG-13 
DNG-14 
DNG-15* 
DNG-16* 
DNG-17* 
DNG-18 
DNG-19 
DNG-20 
DNG-21* 

Water Depth 

180 

1323 

759 
1580 

1610 
1358 
560 

1470 
2090 

2207 

Driiiea Depth 

1662 
1944 
1905 
2495 
2401 
1866 
2450 
2294 
2431 
2099 
1853 
1890 
2073 
2501 
2252 
2662 
2133 
2348 
2302 

Current Depth 

1333 
805 
1000 
2056 
269 
1800 
1131 
2265 
1597 
790 
1655 
1811 
2043 
2150 
2235 
2646 
2015 
2297 
1503 

*Kuster tool in hole 
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casing experienced in the earlier wells. However, there have been 
a large number of wells drilled recently that have suffered either 
casing collapse or filling by cuttings. These wells are being 
drilled in the reservoir zone using only water, and lost 
circulation is apparently total. It is Pertamina's assessment that 
the wells are subsequently filled in by cuttings coming back into 
the well, or that their inability to re-enter the wells is due to 
scaling. It can be seen that a number of expensive wells have been 
lost in this manner. It may be possible to clean these wells out 
using workover rigs for substantially less cost than their original 
drilling. However, the production potential of these wells remains 
in doubt. 

It is clear that Pertamina requires immediate assistance in 
drilling and completing the wells they are drilling. I suggested 
foam systems, but they have no expertise in this method. 

Note in Table 1 that the average production is around 4 MWe, 
not particularly high. However, Table 3 shows that well costs are 
high and confirms the estimate presented in Unocal's feasibility 
study. 

2. Flow Tests. None of the wells have been adequately 
tested, individually or collectively (interference). This testing 
in combination with chemical sampling is reguired to understand 
long term well performance, including temperature and chemistry of 
fluids delivered to the power plant. Note that testing addresses 
Unocal's principal concern long-term steam deliverability. 

3. Well Locations. Well locations are widely dispersed and 
a great deal of expensive piping would be required to connect all 
producers for the generation of 55 MWe. It is thought by some of 
Pertamina management that the situation is more suited to modular 
well head units. Indeed, present producing wells show that the 
only viable area for a power plant would be the pad for wells DNG-
2,8,13 and 14, which is also the location of the Gary Shulman's 2 
MWe Monoblock. These four wells have a potential of 15 MWe 
according to Pertamina's estimate. The nearby well DNG-19 could 
add another 4.3 MWe for a total of 19 MWe. 

3.0 BUSINESS ASPECTS 

3.1 Existing Geothermal Contracts 

In the Salak area, Ansaldo is building a 2 x 55 MWe geothermal 
power plant for $90 million. Construction is financed by a soft 
loan from the Italian government. 

Unocal is receiving a base price for steam of $.047/kwh. The 

12 
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actual price is indexed to the price of fuel oil. 

Diesel power now costs PLN $72.4/MW-hr, and this is the cost 
they may try to. evaluate geothermal against. However, it was 
pointed out several times, by Pertamina and Ing. Ridwan, Special 
Assistant to the Minister of Mines and Energy, that the point is 
not to use diesel because of its environmental problems and 
marketability. 

3.2 Business Arrangements with Pertamina and PLN 

Dan Dahlo-Johnson presented his concept on the business 
arrangements between Ben Holt/Himpurna and Pertamina to Agus Danar, 
Economic Advisor to Director of Pertamina. Agus has been assigned 
the task of advising Pertamina on business arrangements associated 
with their Build-Own-Operate solicitation. Pertamina's past 
experience has been with the steam purchase agreements and that 
seems to be their mindset. Agus is intrigued with the BOT concept 
presented to him by DDJ, and he raised no objections. 

Figure 2 outlines the basic concept discussed with Pertamina. 
I have added a few details after discussions with Bob Pangerapan. 
The relationship between Pertamina and Himpurna/Ben Holt would be 
established through a joint operations contract (JOC). In the case 
of the Dieng area, Pertamina would be the steam supplier. 
Himperna/Ben Holt would be responsible for financing, designing, 
and constructing the gathering system and the power plant. H/BH 
would then operate the power plant and deliver electricity to PLN. 

The power purchase agreement (PPA) would be consummated 
between Pertamina and PLN and would reference the JOC. The intent 
would be to keep the PPA between Pertamina and PLN while providing 
a bankable document to H/BH. 

Although it has not been discussed with Pertamina, the PPA 
should contain the following provisions: 

1) The power purchase price should be indexed to the U.S. 
dollar to provide protection from Indonesian inflation and 
consequent loss of value of the Rupiah; 

2) Take or Pay Provision should be required of PLN; 

3) A requirement for an uninterrupted steam supply should be 
required from Pertamina. 

Pertamina was informed that we would be open with them 
concerning the power pricing and we would show them all figures 
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Figure 1 
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including debt service, operation and maintenance, profit and 
taxes. It should be clear to the Government of Indonesia that 
reduction of taxes will reduce their electricity costs, lead to a 
more timely transfer of the power plant, and increase the rate at 
which additional exploration and development was done in the area. 

Pertamina will pay H/BH for the power delivered. DDJ has 
proposed an 85% (H/BH)/15% (Pertamina) split until the power plant 
is paid off and transferred to Pertamina but this payment 
relationship clearly requires detailed analysis. Pertamina seems 
happy with the concept that the portion of the revenue from PLN 
that they retain would be compensation for steam delivery to H/BH. 
The value of this revenue retention should at least compensate them 
for O&M of the wells. It is not clear t;hat they require a return 
on their investment in the well field. 

The second option discussed for the revenue stream .to H/BH is 
that part will amortize the plant and gathering system while a 
portion will be used to carry out additional development in the 
Sikidung area and exploration in the Sileri, Siglagah and Pukawaja 
areas. If GOI's objectives are to maximize the amount of 
geothermal power on line in the minimum amount of time, then this 
would necessarily lengthen the amount of time required to complete 
the transfer of the first power unit(s) to Pertamina. (But it 
would also extend debt service.) 

3.3 Himpurna 

Himpurna is the Indonesian company awarded the opportunity to 
make a proposal for the Dieng area. They will be Ben Holt Co.'s 
partner. Although they have no experience in energy projects, they 
are well connected within the government. Our agent suggests 
Himpurna is capable of taking a 5-10% equity position in the Dieng 
project if their comfort level is sufficient. 

Himpurna's equity position and revenue expectations for this 
project need to be addressed. 

3.4 P.T. Royal Perintis Abadi 

RPA will serve as the required Indonesian agent for the Ben 
Holt Company. No compensation arrangements were discussed. 

15 
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4.0 CONCLUSIONS 

1. The three coricess,ion areas do not offer a viable project. 
Only the inclusion of the Sikidang area and t;he existing wells 
present an attraetive option. 

2. The business arrangements should be •those outlined in 
Figure 2. 

3. Risk associated with the resource should be transferred to 
Pertamina by having them own and manage the resource and 
supply steam to the H/BH power plant. This puts them in a 
position of maintaining the well field and drilling makeup 
wells if needed. H/hU should offer assistance in drilling and 
well field management on a contract basis. The arrangement 
should also transfer the risk of liability foir phreatic 
eruptions to Pertamina. Note that the presidential decree 
institutes criminal penalties for injury associated with the 
generatipn of power. It is not clear that this would not 
extend to phreatic explosions and gas eruptions. 

4. A Take or Pay provision must be in. the contract with PLN 
in order to assure the marketability of power generated by 
H/BH. 

5. It appears that the initial power plant should be about 10 
MWe. This option should be re-assessed when the results of 
the present drilling are known. 

6. Pertamina needs immediate technical .assistance in drilling 
and testing. 

16 
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CONFIDENTIALITY AGREEMENT 
CONCERNING ACCESS TO AVAILABLE GEOTHERMAL EXPLORATION 

AND PRODUCTION DATA 

Thi& is to certify that the updcrsigned, representing .(/..•^..(^.^<?.77i^.^/tf.S:^... 
. . . /j^7>.(J.^:r^/^.^... . .C^.(^Jcfo.^^77.Q.'^.. agrees to observe tha t : 

a. Thc Geolhernial exploration and production data borrowed from PERTAMINA 
shall be u5cd solely for thc purpose of pre-cvaluation of the Area of Inleresl 
( Ailacbment No.l ) and the data borrowed are listed in Attachment No.2. 

b. The data shall not be published and not be reproduced in whole or in pari 
without written permission from PERTAMINA. 

c. The dala shall be kept in strict confidence. 

d. Upon completion of the data evaluation, the undersigned will submit a report 
.as conclusion and recommendation to PERTAMINA, resulting from thc 
geological, geochemical, geophysical, production and technical assessment 
of the data borrowed. 

e. Any expense in inccurcd in the Access to Exploration Data process is nol 
allowed to be recovered directly or indirectly as exploration / production cosl 
in contractor's cxsisling JOC or its affiliates in Indonesia. 

li 

1f . . . J l l . 



M E M O R A N D U M 

To 

Fiom 

Subject 

PERTAMINA, Director of Exploration & Production 

a s <^e.ar7^^S/^^<^ /^2>0'sM^^-S. ^ a / z r ^ ^ ^ ^ ^ ^ o ^ 
Authorized Representatives 

Dear Sir 

Please be informed that following representatives area authorized 
to reyiew the geothennal exploration and production data for : 

o^.^i^.d/}^.^.....k>.^.f:i:^.u. .:. 
"lf^7ii.dyk 

on our behalf of : (J S < ^ B a 7 y ^ ^ / - f / 9 < - //02>c/S 7 ~ ^ ^ ^ 

• N a m e Function 

3. 

4. 

5. 

6. 

Signed 

Position 

Dated 

7 c^e^ / • 
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USGIC PRESIDENT PHONE NUMBER IS:{303) 668-3465 

USGIC PRESIDENT FAX NUMBER IS; (303) 668-3074 

MESSAGE: 

To: DDJ, Mike Wright and USGIC ExCom 
From: G.W, Huttrer o\/ 
Date: April 1, 1992 H r 
Re: ESA Agreement renewal 

On April 5, 1991, Jim Koenig and Fadel Muhammad signed a 
letter agreement (herev/ith transmitted) . It expires 30 April 
1992 and needs to be extended and modified until a formal 
Agreement can be generated and signed. DDJ sent me a draft 
of a new letter agreement yesterday which I redrafted today 
and now send to all of you for comments. PLEASE CALL OR FAX 
THEM TO ME BY MONDAY, APRIL 9 so that the draft can be 
finalized timely. 

720 Granite Street §7 • P.O. Box 242S • Frisco. CO 80443 

Phone: (303) 668-3465 ^ox: (303) 668-3074 



A R R — 1 — "92 WEri i e . : 3 5 G E O T H E R M , A l_ M A H A G M E M T R . 0 2 
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U.S. GEOTHERMAL INDUSTRIES CORPORATION 

^^fVr^ TO ^HOM I T MAY CONCERN "ij V Q Q 

WHEREAS: PT. Enerindo Supra Abadi (ESA) and U. S. Geothermal 
Industries Corporation (USGIC) (Together, "the parties") on 
5 April 1991 signed a letter (appended hereto and hereby 
made part of this document) expressing the mutual intent of 
the parties to enter into an Agreement regarding the 
development of geothermal resources for electric power 
generation in Indonesia, and 

WHEREAS; Said letter will no longer be valid after 30 April 
1992 without said Agreement being signed, and 

WHEREAS: The parties desire to maintain valid until 1 July 
1993 said letter despite the lack of a signed Agreement, and 

WHEREAS: The parties desire to expand the scope of said 
letter in light of recent project-related events, 

NOW, THEREFORE, The parties, by their signatures in the 
Spaces provided below, do: 1) extend the validity of the 5 
April 1991 letter until 1 July 1993 or until an Agreement is 
signed, unless its validity is earlier terminated or 
extended by mutual written consent and 2) expand the 5 April 
1991 letter by addition of terms as follows: 

1. In order to cost effectively develop Indonesian 
geothermal resources for generation of electric pov;er, USGIC 
and ESA will enter into a Joint Venture (or other business 
relationship, as may be determined to be most appropriate) 
under terms to be negotiated. It is anticipated that the 
parties will initially hold -shares „in the venture v/hose 
value, at a minimum, will- equal the value of their paid-in 
equity contributions 

2. The parties agree to pursue the development of the Waysn 
Windu and Patuha geothermal sites exclusively with each 
other, governed, initially, by the following stipulations: 

a. That USGIC will immediately proceed with funding ll 
proposal(s), field survey(s) and feasibility study(ies) 
and support efforts by the parties to negotiate 
contracts with Pertamina, the Government of Indonesia 
(GOI) and/or private entities as may be required. 

720 Granite Street §7 * P.O. Box 2425 • Frisco, CO 80443 

Phone: (303) 668-3465 Fax: (303) 668-3074 
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b. That ESA will make every effort to promptly transmit 
to USGIC all available project-related information, 
maintain the momentum of development activities and 
make staff and office space available in Indonesia so 
as to help accomplish required tasks. 

c. That USGIC and ESA will organize and staff an 
"operation team" qualified to undertake project 
development. 

d. That, until all contracts are successfully 
negotiated, USGIC and ESA will pay their own shares of 
project costs. 

e. That, after successful negotiation of contracts, 
USGIC will be responsible, at a minimum, for the 
continued technical development aspects of the 
project(s). 

f. That USGIC will diligently pursue feasibility and 
project financing and that they will, tov/ards these 
ends, work with private banks. International Finance 
Corporation (IFC) and other financial entities as may 
be deemed appropriate by USGIC, in cooperation with 
ESA. 

g. That ESA will diligently conduct marketing and 
negotiations for power sales agreement(s) with advice 
from USGIC. 

U.S. GEOTHERMAL INDUSTRIES CORP. PT. ENERINDO SUPRA ABADI 

By 
Title- President 

Date: 

By 
Title-

Date: 

usgicesa.agr 
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U.5. GEOTHERMAL INDUSTRIES CORPORATION 

/ 

TO WHOM IT MAY CONCERN 

This Letter expresses th'e mutual intentions of 

U.S. Geochermal Industries Corporation (USGIC), incorporated 

in the United States of America, and PT, Enerindo. Supra 

Abadi (E.SA), an Indonesian company, to enter into an 

Agreement regarding the development of geothermal resources 

for electric power generation in Indonesia. This Agreement 

will call for USGIC to provide Services to ESA in the 

exploration, drilling, wellfield development, power plant 

design and construction, and wellfield and plant operation 

at such geothermal fields as will be awarded to ESA for 

development. Under terms to be determined, USGIC will 

provide all such Services to ESA, and ESA will employ che 

Services of USGIC. 

This Letter will remain valid until 30 April 1992, unless an 

Agreement is signed prior to that dace by USGIC and ESA, in 

which case this Letter will remain valid as long as the 

Agreement between USGIC and ESA remains valid. 

Jakarta, 5 April 199 1 

U.S. Geothermal Industries Corp PT.Enerindo Supra Abadi 

By JAMES B. KOENIG 

Director/Executive Committee 

By FADEL MUHAMMAD 

President Director 

27972 /MeoJovv Drive., 11340 ' P.O. Sox 2980 • Evergreen, CO 80439 

Phone: (303) 670-3454 
Fax: ( J03 )6M- /97 [ 
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'|i MPlR 26 '92 11! 07 flLDIRON GROUP (021) 363927 P. 1/1 

A I - ID* l IR l O I M O IR O U i F* «̂  "-N IAUN CAIAH MAOA, IAKARTA Mtm.- INDONCSIA 

Phone 1 (Oii) 365*» • Fax i (OJD 363927 • Telex i HS390 ERON IA • P.O. BOX. 3330, 

TXXKlO.: (6? 1)36392^ 
PACSIMItE MESSAGE 
• • • ' • " . . . I I'll r.ii,i,(i|-U.-|, 

KMUt* 

TO; US. GEQTHERMAL INDUSTRIAL OORP, 

ATTENTlbN iMiLBSgL^OH^^ON , -
FAX NO ,;(3Q3). 668-3074-, ' '. ' 
FROM •'• ••Mpi\f^- i . w y ^ . - . . -

Dear Mr. Johnson, 

We 
nor 
the 

DATE 
.March ZA$ 1992 

MfrM0.i2j£QXJll/$2L 
PAGE ; 1. jnnn^ 

were reffered to you by Mr. Harris Hasyiiri of Lampung Gover" 
s Office, We understood that you are looking for a partner in 
field of geothermal electricity. 

We are interested in pursuing the possibilities further. Would 
you please give ue detailed informoition about your' company and 
what type of operation you interested in Indonesia. 

We are looking forward to hearing from you. 

r 

Sincerely yours, 

ALDRIN L . TANDO 

fAX/SI 

£)a) aUi Uk CM. 

l}l-

^ % J i [ f l ^ uB* f - ' t i l ?X7 fM ' ! ' ^ ' l ^ ^ l 1 ̂ , 1 ? " ° " ' '^'"'"8 • f«^«"V • Wood • Wori<ln8 - Alrtri.fl M.lnt«n.^co • Tclccomrtlurticfllloh. 
MEDAN • IAM8I * BENOKUiy • PONTIANAK • SINGAPORE ••LOS ANCELES • SEATTLE • HONG KONO • NtTHERLAND. 

> ^ 

http://Alrtri.fl


' H 
E E — 4 — 5 2 T U e l l : 3 ' 9 G E O T H E R M A L M A N A G M E N T 0 1 

yJ! 

7 

2.,;; 

• ! i 

^ / I i ^ / / y ^^ ^ 



F E B — ^ — 5 2 T U E 1 1 = 4 0 G E O T H E R M A L M A H A G M E H R . 0 2 

11 

,=f>r) 

• ^ 1 ^ ^ ^ ^ 
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P.T. ROYAL PERINTIS ABADI CORP. 
Address : Cika WMs. 4th FItior, il, Clkini Raya 84 - 8fi Jakaiia 10330 Inaoncsia 
Pliono : 320! 5S, 327K5S, 322758. Fax : (021)327^50. Tdcx : (021) (ii32S' RPA IFF IA 

Jakarta* February 4, 1993. 

FAGSIMIUe TRAN$MXSSlprJ 

Attn. 
Pa><; 

Gerald Huttrer 

From ; Dan D. Johnson 

Paaas transmitted : 2 pages Inel this cover letter, 

Good to hear Mike will maK© it on. time for data meet.Tn.gs. 
Today meeting with ESA went oK. they are arranging vis-its with 
Oeo Offie-ials this week. 

d? 
I .met with Aid Director yesterday and hs is/generally suppqrtive") 
of oMr efforts, ^—"• -~~" '— 
We are drafting better now for him to s4gn supporting our appli
cation to Aid Washington for Feasibility Study, , ~ , j / /; 
we- are going apply for all datas on Wayang Windu site. You will 
have to wire ,ydur snare US$ S,000,- to Pertamina "direct - please 
note foi lowing ,: 

-1 ̂ Wii_te: lf_unds- td Pertamiha aocount as per letter Pertamina no. 
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SUBJECT: GEOTHERMAL ENERGY IN INDONESIA: A GUIDE FOR INVESTORS 

1. SUMMARY. INDONESIA IS ATTEMPTING TO DEVELOP ITS EXTENSIVE 
GEOTHERMAL RESOURCES, ESTIMATED AT 16,000 MW. ENERGY PLANNERS 
ARE LOOKING OF THIS RESOURCE TO HELP INDONESIA MEET ITS 'RAPIDLY 
GROWING DEMAND FOR ELECTRICITY. TO THIS END, THE GOVERNMENT 
HAS LIBERALIZED REGULATIONS GOVERNING THE ROLE OF THE PRIVATE 
SECTOR IN THIS SECTOR. HOWEVER, THE PRICING OF GEOTHERMAL 
STEAM REMAINS AN ISSUE.. CURRENT UTILIZATION IS ONLY ONLY 310 
MW. HOWEVER, THE OBJECTIVE OF THE INDONESIAN GOVERNMENT IS TO 
INSTALL 1,000 MW IN THE NEXT FIVE YEARS AND 5,000 MW BY THE 
YEAR OF-2020. THIS WOULD MAKE INDONESIA THE LARGEST PRODUCER 
OF GEOTHERMAL ENERGY IN THE WORLD. SEVERAL U.S. COMPANIES, 
UNOCAL, AMOSEAS, CALIFORNIAN ENERGY AND CAITHNESS, ARE INVOLVED 
IN DEVELOPING GEOTHERMAL POWER PROJECTS. END SUMMARY 

RESOURCES 

2. INDONESIA'S TECTONIC SETTING ASSURES EXCELLENT GEOTHERMAL 
PROSPECTS.. THE STATE OIL COMPANY PERTAMINA HAS IDENTIFIED 217 
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PROSPECTIVE SITES FOR GEOTHERMAL POWER: 71 IN SUMATRA, 62 IN 
JAVA, 52 IN SULAWESI, 15 IN NUSA'TENGGARA,. TWO IN IRIAN JAYA 
AND ONE LOCATION IN MALUKU. MANY OF THESE SITES, WITH FURTHER 
EXPLORATION, MAY PROVE COMMERCIAL. PERTAMINA ESTIMATES THAT 
THE INDICATED.RESOURCES BASE COULD SUPPORT 16,000 MW IN 
GENERATING CAPACITY. JAVA AND BALI, THE MOST POPULOUS ISLANDS 
WITH THE HIGHEST DEMAND FOR ELECTRICITY HAVE POTENTIAL 
RESOURCES OF ABOUT 8,000 MW. 

3. PERTAMINA AND THE DIRECTORATE GENERAL OF GEOLOGY HAVE 
CONDUCTED GEOLOGICAL SURVEYS AT 214 LOCATIONS, GEOCHEMICAL 
SURVEYS AT 200 LOCATIONS AND GEOPHYSICAL SURVEYS AT 45 
LOCATIONS. PERTAMINA HAS DRILLED 100 WELLS AT 10 GEOTHERMAL 
PROSPECTS: 

JAVA: KAMOJANG - 60 WELLS, DIENG -' 22 WELLS, GUNUNG SALAK -
20 WELLS, DARAJAT - 12 7 WELLS, LAHENDONG - 12 WELLS, 
BANTEN - 1 WELL, CISOLOK - 1 WELL, AND CIHARIUS - 1 
WELL 

SUMATRA SARULLA - 3 WELLS, SIBAYAK - 3 WELLS AND KERINCI 
1 WELL. 

THESE SURVEYS HAVE REVEALED A POSSIBLE RESERVE POTENTIAL OF 
ABOUT 4,888 MW AT THESE SITES. 

CURRENT UTILIZATION AND EXISTING PLANTS 

4. THE TOTAL AMOUNT OF ELECTRICITY GENERATED FROM GEOTHERMAL 
ENERGY IS CURRENTLY 309.75 MW, LESS THAN TWO PERCENT OF THE 
ESTIMATED POTENTIAL. STILL, INDONESIA IS NOW THE FIFTH LARGEST 
DEVELOPED PRODUCER OF GEOTHERMAL POWER IN THE WORLD. THE 
COUNTRY PASSED JAPAN AND NEW ZEALAND IN 1994, WHEN INSTALLED 
CAPACITY JUMPED FROM 145 MW THE YEAR BEFORE. THE CAPACITY 
DERIVES FROM TWO PERTAMINA FIELDS (KAMOJANG, 140 MW AND 
LAHENDONG, 2.5 MW) AND TWO CONTRACTOR'S FIELDS, UNOCAL'S GUNUNG 
SALAK 110 MW AND AMOSEAS' DARAJAT 55 MW). BOTH CONTRACTORS ARE 
AMERICAN FIRMS. THIS ENERGY PRODUCTION OFFSETS THE CONSUMPTION 
OF FUEL OF ABOUT 13,700 BARRELS PER DAY, OR ABOUT USD 70 
MILLION PER YEAR. 

KAMOJANG: THE DUTCH UNDERTOOK THE FIRST GEOTHERMAL SURVEYS 
IN THE KAMOJANG AREA, ABOUT 40 KM SOUTHEAST OF BANDUNG IN 
WEST JAVA IN 1918. THEY DRILLED FIVE EXPLORATION WELLS 
BETWEEN 1926 AND 1928. HOWEVER, ONLY IN 1978 DID PERTAMINA 
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INSTALL A 0.25 MW MONOBLOCK POWER PLANT THERE FOR THE 
COMPANY'S OWN USE. THEN, SUPPORTED BY A NEW ZEALAND 
GOVERNMENT GRANT OF USD 24 MILLION UNDER THE COLOMBO PLAN, 
PLN COMPLETED THE CONSTRUCTION OF A 30 MW COMMERCIAL PLANT 
IN LATE 1982. UNITS TWO AND THREE (2X55 MW) BEGAN 
OPERATIONS IN 1987. A USD 61 MILLION WORLD BANK LOAN 
FINANCED- THE PLN OPERATED PROJECT, WHICH MITSUBISHI HEAVY 
INDUSTRIES OF JAPAN UNDERTOOK.' THE AREA HAS AN ESTIMATED 
POTENTIAL OF 240 MW. PERTAMINA DEVELOPED AND OPERATES THE 
STEAM FIELD. 

LAHENDONG: A CONSORTIUM OF THREE FRENCH COMPANIES, 
ENERSYSTEM, BERIN AND FROMATOME, CONSTRUCTED INDONESIA'S 
FIRST BINARY CYCLE POWER PLANT IN LAHENDONG, NORTH 
SULAWESI, WITH THE ASSISTANCE OF A USD 5 MILLION SOFT LOAN 
FROM FRANCE. THE 2.5 MW PLANT, WHICH PERTAMINA OPERATES, 
IS A PILOT SCHEME TO GATHER EXPERIENCE IN THE DEVELOPMENT 

BT 
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SUBJECT: GEOTHERMAL ENERGY IN INDONESIA: A GUIDE FOR INVESTORS • 

OF OTHER SMALL SCALE GEOTHERMAL POWER STATIONS. 
GUNUNG SALAK: UNOCAL GEOTHERMAL OF INDONESIA (UGI), 
PERTAMINA AND PLN ENTERED INTO JOINT OPERATIONS AND ENERGY 
SALES CONTRACTS FOR THE EXPLORATION AND EXPLOITATION OF THE 
GEOTHERMAL RESOURCES IN THE GUNUNG SALAK PROSPECT AREA IN . 
WEST JAVA IN 1982. PLN INSTALLED TWO 55 MW POWER 

• GENERATION UNITS.FOR WHICH UGI/PERTAMINA SUPPLIES 
GEOTHERMAL STEAM. THESE UNITS BECAME COMMERCIAL IN MID TO 
LATE 1994 AND WERE INAUGURATED INTO THE PLN SYSTEM IN 
DECEMBER 1994. RESOURCE EXPLORATION AND DEVELOPMENT COSTS 
THROUGH THE FIRST 110 MW HAVE BEEN APPROXIMATELY 200 
' MILLION DOLLARS. WITH THIS INVESTMENT UNOCAL HAS PROVEN 
GEOTHERMAL RESERVES OF APPROXIMATELY 33 0 MW. PLN AND 
UNOCAL HAVE REACHED AN AGREEMENT ON PRICING OF GEOTHERMAL 
STEAM AT US CENT 4.7 PER KWH. THIS ENABLES UNOCAL TO 
RECOVER ITS EXPLORATION AND DEVELOPMENT ACTIVITIES WITHIN 
SEVEN TO 10 YEARS.-
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THE ORIGINAL CONTRACTS WERE AMENDED AND RESTATED IN 1994 TO 
BRING THEM INTO CONFORMANCE. WITH CHANGES IN THE TAX LAW AND 
TO PROVIDE FOR EXPANSION OF THE PROJECT UP TO 4 95 MW. 
THERE ARE CURRENTLY PLANS IN PLACE TO INCREASE THE PROJECT 
CAPACITY TO 33 0 MW. PLN WILL CONSTRUCT THE NEXT 55 MW AND 
UGI/PERTAMINA WILL CONSTRUCT THE FOLLOWING 165 MW OF POWER 
GENERATION UNITS UNDER A "BUILD OPERATE TRANSFER" (BOT) 
PLAN. 

DARAJAT: IN 1984,. CHEVRON AND TEXACO SIGNED A JOC WITH 
PERTAMINA AND AN ENERGY SALES CONTRACT WITH PLN TO DEVELOP. 
GEOTHERMAL ENERGY AT THE DARAJAT FIELD, WEST JAVA, WITH THE 
AID OF ADB FINANCING. AMOSEAS.ACTS AS THE OPERATOR FOR THE 
STEAM FIELD WHILE PLN OWNS AND OPERATES THE 55 MW POWER 
PLANT, WHICH OPENED IN 1994. THE COMPANY EXPECTS THAT THE 
FIELD HAS A POTENTIAL FOR MORE THAN 165 MW. 

6. IN ADDITION, UNTIL RECENTLY. PERTAMINA OPERATED TWO 
MONOBLOCKS AT THE DIENG FIELD IN CENTRAL JAVA TO SUPPLY 2.5 MW-
OF POWER FOR ITS OWN OPERATIONS. " HOWEVER, PERTAMINA HAS NOW 
MOVED THE MONOBLOCKS TO PROVIDE ELECTRICITY IN SULAWESI. 
PERTAMINA HAS ESTIMATED,- BASED ON AN EXPLORATION PROGRAM OF 27 
WELLS, THAT DIENG COULD PRODUCE 285 MW OF ELECTRICITY. 

LEGAL FRAMEWORK 

7. THE GOVERNMENT PLAYS A KEY ROLE IN THE DEVELOPMENT OF 
INDONESIA'S GEOTHERMAL RESOURCES, ESPECIALLY THROUGH PERTAMINA 
AND PLN. PRESIDENTIAL DECREE NO 22 OF YEAR 1981 AUTHORIZED 
PERTAMINA TO UNDERTAKE GgOTHERMAL EXPLORATION AND TO SELL' 
GEOTHERMAL ENERGY, AND ALLOWED PLN TO CONSTRUCT POWER PLANTS. 
HOWEVER; UNTIL 1991, ONLY TWO CONTRACTORS SIGNED CONTRACTS FOR 
FIELD DEVELOPMENT. REALIZING THE NEED TO ATTRACT MORE 
INVESTORS, THE GOVERNMENT ENACTED PRESIDENTIAL DECREE NO. 45 OF 
YEAR 1.991, AMENDING THE EARLIER DECREE. THE NEW LEGISLATION 
IMPROVED AND SIMPLIFIED GEOTHERMAL UNDERTAKINGS AND INTRODUCED 
A TOTAL PROJECT SYSTEM. PERTAMINA AND ITS CONTRACTORS ARE NOW 
ALLOWED NOT ONLY TO UNDERTAKE EXPLORATION AND EXPLOITATION BUT 
ALSO TO CONSTRUCT POWER PLANTS AND SELL ELECTRICITY TO PLN AND 
TO OTHER CONSUMERS. 
PRODUCING GEOTHERMAL ENERGY. PRESIDENTIAL DECREE NO. 23 OF 
1981 HAD REQUIRED PERTAMINA TO PAY AS TAXES 46 PERCENT OF ITS 
NET OPERATING INCOME ORIGINATING FROM GEOTHERMAL ENERGY 
PROJECTS. SUBSEQUENTLY, PRESIDENTIAL DECREE NO. 49 YEAR OF 
1991 LOWERED THE TAX TO 34 PERCENT TAX, TO BE PAID BY THE 
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CONTRACTOR. THIS MOVE HAS ENCOURAGED GEOTHERMAL DEVELOPMENT. 

9. PRESIDENTIAL DECREE NO. 45 OF 1991 OUTLINES TWO ALTERNATIVE 
PATHS FOR GEOTHERMAL ENERGY DEVELOPMENT IN INDONESIA. UNDER 
THE FIRST, PERTAMINA OR ITS JOINT OPERATION CONTRACTORS DEVELOP 
AND OPERATE THE STEAM FIELD, SELLING THE STEAM TO PLN OR OTHER 
PARTIES FOR ELECTRICITY GENERATION. THE SECOND ALTERNATIVE 
ALLOWS PERTAMINA OR ITS CONTRACTORS TO DEVELOP AND OPERATE THE 
STEAM FIELD AND GENERATE ELECTRICITY, WHICH IS THEN SOLD TO 
EITHER PLN OR OTHER CONSUMERS'. 

10. JOINT OPERATION CONTRACT (JOC) : A JOC IS A LEGAL 
AGREEMENT BETWEEN THE CONTRACTORS AND PERTAMINA, REPRESENTING 
THE GOVERNMENT. PERTAMINA IS RESPONSIBLE FOR THE MANAGEMENT OF 
THE OPERATION AND THE CONTRACTOR IS RESPONSIBLE FOR THE . 
PRODUCTION OF GEOTHERMAL ENERGY FROM THE CONTRACT AREA, THE 
CONVERSION OF ENERGY TO ELECTRICITY AND THE DELIVERY OF 
BT 
#3921 
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GEOTHERMAL ENERGY OR ELCTRICITY. SEE BELOW FOR SOME BASIC 
TERMS AND PRVISIONS .OF THE JOC AGREEMENT. 

11. ENERGY SALESCONTRACT (ESC): AN ESC IS AN INTEGRAL PART 
OF TH JOC. AN'ESC IS AN AGREEMENT AMONG PERTAMINA AS SLLER, 
THE CONTRACTOR AS DELIVERER AND PLN AS PURHASER OF GEOTHERMAL 
ENERGY. UNDER THIS AGREEMEN, THE PRODUCTION PERIOD FOR 
DELIVERY OF GEOTHERMAL ENERGY FROM EACH UNIT IS 30 YEARS 
COMMENCING FROM THE DATE OF COMMERCIAL GENERATION FOR EACH 
UNIT. THE TERM OF AN ESC IS 42 YEARS. 

12'. THE INDONESIAN GOVERNMENT ALSO PERMITS OTHER AGENCIES AND 
PRIVATE DEVELOPERS TO UNDERTAKE GEOTHERMAL DEVELOPMENT ON A 
SMALL SCALE BASIS (LESS THAN 10 MW) FOR POWER GENERATION OR 
OTHER UTILIZATION, WITHOUT A PARTNERSHIP WITH.PERTAMINA. THE 
DIRECTOR GENERAL FOR OIL AND GAS IN THE DEPARTMENT OF MINES AND 
ENERGY SUPERVISES THIS PROGRAM. 

THE PRICING PROBLEM 
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13. THE PRICING-OF STEAM IS THE MAIN OBSTACLE TO THE 
DEVELOPMENT OF GEOTHERMAL ENERGY IN INDONESIA. THE. PRICE NEEDS 
TO BE COMPETITIVE WITH OTHER ENERGY ALTERNATIVES, AND AT THE 
SAME TIME OFFER THE CONTRACTOR OR PRODUCER AN ATTRACTIVE RATE 
OF RETURN. IN 1983, THE DEPARTMENT OF MINES AND ENERGY SET FOR 
KAMOJANG AND DIENG A PRICE BASED. ON 80 PERCENT OF THE DOMESTIC 
FUEL OIL PRICE. CURRENTLY, FOUR DIFFERENT BASE RESOURCE PRICES 
ARE ADOPTED, NAMELY : UNOCAL, GUNUNG SALAK (USD 0.0430/KWH), 
AMOSEAS, DARAJAT (USD 0.04687/KWH), PERTAMINA, KAMOJANG (USD 
0.04480/KWH) AND UNOCAL, SARULLA (USD 0.04307/KWH). THE PRICES 
ALL HAVE DIFFERENT BASE YEARS AND ARE ESCALATED ACCORDING TO 
INFLATION FORMULAS. 

CURRENT CONTRACTS 

14. GUNUNG SALAK 3,4,5,6: A THIRD 55 MW UNOCAL PLANT MAY COME 
ON LINE IN MID-1997. THE ITALIAN COMPANY, ANSALDO, WILL 
CONSTRUCT THE FACILITY. SUBSEQUENTLY, THREE MORE PLANTS (3 X 
MW) WILL GO INTO OPERATION. UNOCAL WILL OPERATE ALL THE NEW 
PLANTS FOR 15 YEARS, AND THEN TRANSFER OPERATORSHIP TO PLN 
UNDER A BOT MECHANISM. UNOCAL'WILL CONTINUE TO SELL GEOTHERMAL 
STEAM FOR THE POWER PLANTS FOR THE FULL 30 YEAR LIFE OF THE 
PLANTS. UNOCAL EXPECTS TO SPEND APPROXIMATELY USD 380 MILLION 
TO DEVELOP THE GEOTHERMAL RESOURCES FOR THE FOUR NEW POWER 
PLANTS. 

15. SARULLA: IN FEBRUARY 1993, UNOCAL SIGNED A CONTRACT TO 
EXPLOIT GEOTHERMAL RESOURCES AT SARULLA, NORTH SUMATRA. UNLIKE 
ITS PREVIOUS CONTRACT FOR GUNUNG SALAK, THIS AGREEMENT IS A 
TOTAL PROJECT CONTRACT (JOC AGREEMENT WITH PERTAMINA AND 
ELECTRICITY SALES CONTRACT WITH PLN). PURSUANT TO THE TERMS OF 
THE JOC, UNOCAL HAS AGREED TO SPEND AT LEAST USD 28 MILLION 
DURING THE FIRST SEVEN YEARS OF EXPLORATION PERIOD. UNOCAL 
WILL OPERATE AND MAINTAIN THE FIELD FACILITIES AND ELECTRICITY 
GENERATION FACILITIES, UNDER A BOT FOR THE FIRST 15 YEARS. AS 
A FIRST STAGE UNOCAL PLANS TO CONSTRUCT 2X55 MW POWER STATIONS. 

16. IN DECEMBER 1994, THREE U.S. INDONESIAN JOINT VENTURE 
COMPANIES SIGNED POWER PURCHASE AGREEMENTS AND JOINT OPERATING 
CONTRACTS, HALLMARKING THE INCEPTION OF THE COUNTRY'S FIRST 
EVER INDEPENDENT GEOTHERMAL POWER PROJECTS. THE CONTRACTS 
ALLOW OPERATIONS FOR 42 YEARS, INCLUDING A PRODUCTION PERIOD OF 
30 YEARS. THE BUILD OWN OPERATE CONTRACTS HAVE IN EACH CASE, A 
PARTNERSHIP EQUITY SPLIT OF 90-10. PERTAMINA PRESENTLY HAS NO 
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EQUITY STAKE IN ANY OF THE PROJECTS, ITS ROLE BEING TO COLLECT 
COMPENSATION AS THE RESOURCE HOLDER. THE FOUR PROJECTS ARE AS 
FOLLOWS: 

DIENG: HIMPURNA CALIFORNIA ENERGY LIMITED, A JOINT VENTURE 
BETWEEN PT HIMPURNA ENERSINDO ABADI (TEN PERCENT) AND 
CALIFORNIA ENERGY INTERNATIONAL OF THE U.S. (90 PERCENT) 
WILL UNDERTAKE THIS PROJECT IN CENTRAL JAVA. HIMPURNA, THE 
INDONESIAN PARTNER, IS A RETIRED SERVICEMEN'S ORGANIZATION 
HEADED BY SEVERAL RETIRED GENERALS. THE CONTRACT IS FOR A 
TOTAL POWER CAPACITY OF 400 MW, WITH 220 MW TO BE COMPLETED 
BY 2001. HIMPURNA CALIFORNIA IS COMMITTED TO SPENDING USD 
12 MILLION, AND DRILLING 48 EXPLORATION AND DEVELOPMENT 
WELLS. THE ENERGY PRICE FOR THE CONTRACT IS AS FOLLOWS: 

THE FIRST 14 YEARS: USD 0.07643/KWH) 
THE FOLLOWING 8 YEARS: USD 0.05545/KWH 

BT • 
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E.O. 12356: N/A 

TAGS: ENRG, EINV, KNTB, ID 

SUBJECT: GEOTHERMAL ENERGY IN INDONESIA: A GUIDE FOR INVESTORS 

THE REMAINING 8 YEARS: USD 0.04858/KWH 
, WAYANG WINDU: THE JOC FOR WAYANG WINDU WAS ORIGINALLY 
NEGOTIATED AND AWARDED TO PT MANDALA MAGMA NUSANTARA BV, A 
JOINT VENTURE BETWEEN THE INDONESIAN COMPANIES FIGEARS AND 

. OKO SATRYA MANDALA (BOTH OWNED BY PRESIDENT SOEHARTO'S 
YOUNGEST SON HUTOMO MANDALA PXJTRA) , AND MAGMA POWER 

- COMPANY. HOWEVER, AFTER THE MERGER BETWEEN C7LLIF0RNIA 
. ENERGY AND MAGMA POWER COMPANY, THE CONTRACT PRINCIPLE 
PARTY WAS CHANGED TO ASIA POWER LTD OF NEW ZEALAND. AT THE 
INITIAL STAGE,THE CONTRACTOR WILL' BUILD A 220 MW CAPACITY 
iPLANT AT A COST OF USD 520 MILLION, LATER TO BE INCREASED 
TO 400 MW, WITH AN ESTIMATED TOTAL INVESTMENT OF USD 800 
MILLION. A CAPACITY OF 40 MW MUST BE COMPLETED BY 1998. 
THE ENERGY PRICE FOR THE CONTRACT IS AS FOLLOWS: 

THE FIRST 14 YEARS:- USD 0.07.879/KWH) 
THE FOLLOWING 8 YEARS: USD 0.05.694/KWH 
THE REMAINING 8 YEARS: USD 0.04.973/KWH 
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KARAHA: KARAHA BODAS COMPANY WILL EXECUTE THIS PROJECT IN 
WEST JAVA. THE LOCAL PARTNER IS PT SUMARAN DAYA SAKTI; THE 
U.S. PARTNER IS CAITHNESS RESOURCES INC OF NEW YORK. THE , 
CONTRACT IS FOR A TOTAL PROJECT CAPACITY OF 220 MW WITH 55 

• MW TO BE COMPLETED BY 1998. • THE POWER PRICE FOR THE 
CONTRACT- IS AS FOLLOWS: 

THE FIRST 14 YEARS:' USD 0.07597/KWH)" 
THE FOLLOWING 8 YEARS: USD 0.05750/KWH 
THE REMAINING 8 YEARS: USD 0-.p52.08/KWH 

PATUHA: PATUHA POWER LIMITED IS THE CONTRACTOR FOR THIS 
WEST JAVA PROJECT. CALIFORNIA ENERGY IS TEAMED WITH PT 
ENERINDO SUPRA ABADI, WHOSE PRESIDENT IS ENTREPRENUER FADEL 
MUHAMMAD. THE CONTRACT IS FOR A TOTAL PROJECT CAPACITY OF 
220 MW WITH 40 MW TO BE COMPLETED BY 1998- TOTAL 
INVESTMENT COULD BE AS MUCH AS USD 650 MILLION. THE ENERGY 
PRICE-FOR THE CONTRACT IS AS FOLLOWS: 

THE FIRST 14 YEARS: USD 0.07909/KWH) 
THE FOLLOWING 8 YEARS: USD 0.05706/KWH 
THE REMAINING 8 YEARS: USD 0.04985/KWH 

DEVELOPMENT PLANS 

17. PLANNERS EXPECT INDONESIA'S GEOTHERMAL CAPACITY TO 
INCREASE TO 1,000'MW BY 2000, MAKING IT THE SECOND LARGEST 
PRODUCER AFTER THE UNITED STATES. THEY FURTHER ANTICIPATE A 
RISE TO 4,000 MW BY 2020 MAKING THE COUNTRY THE LARGEST 
PRODUCER OF GEOTHERMAL ENERGY IN THE WORLD. PERTAMINA 
ESTIMATES THAT THE USE OF GEOTHERMAL ENERGY IN INDONESIA OVER' 
THE 1995 TO 2020 PERIOD WILL BE AS FOLLOWS: 

AREA 1995 2000 2005 2010 2015 2020 

SUMATRA 2.0 212.0 . 1,607.0 2,202.0 2,222.0 2,450.0 
JAVA-BALI 325.0 952.0 1,667.0 1,930.0 2,120.0 2,450.0 
SULAWESI 2.5 42.5 142.5 170.0 190.0 210.0 

TOTAL 329.5 1,206.53,416.5 4,302.0 4,532.0 5,110.0 

18. SOME OF THE PLANNED PROJECTS HAVE BEEN NEGOTIATED WITH 
INTERESTED PARTIES AND SOME ARE STILL IN THE PLANNING STAGE. 
THE PLAN INCLUDES THE FOLLOWING PROJECTS: 
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DARAJAT-2: AMOSEAS IS ATTEMPTING TO CONCLUDE A TOTAL 
PROJECT CONTRACT FOR THE CONS'TRUCTION OF 55 MW GEOTHERMAL 
POWER PLANT IN DARAJAT, WEST JAVA. THE COMPANY WILL INVEST 
ABOUT USD 70 MILLION. 

KAMOJANG 4,5,6 : PERTAMINA AND PLN PLAN TO ADD THREE 
ADDITIONAL UNITS WITH A COMBINED CAPACITY OF 80 MW. PT 
LATOKA TRIMASBINA ENERGY, A LOCAL COMPANY, HAS SUBMITTED A 
PROJECT PROPOSAL FOR THIS PROJECT. DRILLERS HAVE DEFINED 
RESOURCES SUFFICIENT TO INCREASE THE EXISTING PLANT BY AN 
ADDITIONAL 110 MW. 

ULUUMBU-1: PLN PLANS TO DEVELOP A SMALL SCALE (3MW) 
GEOTHERMAL POWER PLANT IN ULUUMBU, FLORES. THE NEW ZEALAND 
GOVERNMENT HAS AGREED TO PROVIDE USD 1.1 MILLION IN AID TO 

BT 
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INDONESIA AND THE GOI WILL PROVIDE USD 4.1 MILLION FOR THE 
COST QF THE" PROJECT. 

SARULLA: UNOCAL IS ALSO EXPLORING THE HIGHLY PROSPECTIVE 
SARULLA AREA OF NORTH SUMATRA, WHERE THE COMPANY" HAS A 
CONTRACT WITH PERTAMINA TO DEVELOP GEOTHERMAL RESOURCES AND 
BUILD POWER PLANTS TO GENERATE UP TO 1,000 MW FOR PLN TO 
DISTRIBUTE TO THE MEDAN POWER GRID. IF THE FIELD PROVES 
EXPLOITABLE, POWER GENERATION GOULD BEGIN AROUND 2000.' 
LAMPUNG: PERTAMINA IS ALSO LOOKING INTO ESTABLISHING A 
GEOTHERMAL PLANT- IN LAMPUNG, SUMATRA. THE EXPLORATORY 
STAGE WILL TAKE ABOUT THREE TO FIVE YEARS' DURING WHICH 
THREE WELLS WI.LL BE DRILLED FOR PRODUCTION- THE ENTIRE 
PROJECT WILL BE COMPLETED IN 1998. THE PLANT WILL THEN 
YIELD 20 MW OUT OF THE' 3 00 HW FIELD POTENTIAL. 

BALI: CALIFORNIA ENERGY AND THE PANUTAN GROUP, 60 PERCENT 
OWNED BY SIGIT, PRESIDENT SOEHARTO'S ELDEST SON,, ENDORSED A 
MEMORANDUM OF UNDERSTANDING TO BUILD A USD 220 MILLION 110 

* * * * * * * * * • * * * * * * * * * * * * * , * ; * * * * 
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MW GEOTHERMAL PLANT IN BALI. THIS CONTRACT IS CURRENTLY 
UNDER NEGOTIATION. 

PT GEOTHERMAL 

19. PLN IS CONSIDERING ESTABLISHING A NEW COMPANY, PT 
GEOTHERMAL INDONESIA, TO HANDLE GEOTHERMAL POWER PROJECTS AND 
SEEKING TO LOWER THE SELLING RATES OF GEOTHERMAL ELECTRICITY. 
THE COMPANY WOULD ALSO INVOLVE PRIVATE COMPANIES IN ITS 
OPERATION. AN INITIAL OPERATION FOR THE COMPANY WILL BE THE 
CONSTRUCTION OF THE THIRD AND FOURTH UNITS OF THE KAMOJANG 
PLANT. SUBSEQUENTLY, PT GEOTHERMAL WILL UNDERTAKE THE 
FOLLOWING PROJECTS: SIBAYAK (2 X 20 MW), LAHENDONG (2 X 20 
MW) , DARAJAT (2 X 55 MW) , AND GUNUNG SALAK (55 MW) . VINCENT 
RADJA, HEAD OF PLN'S GEOTHERMAL DIVISION, HAS TOLD THE PRESS 
THAT PT GEOTHERMAL WILL ENDEAVOR TO OBTAIN MUCH LOWER SELLING 
RATES, PERHAPS AS LOW AS SIX TO SEVEN CENTS PER KWH. 

APPENDIX: SOME MAJOR TERMS AND PROVISIONS OF A JOC 

A. EXPLORATION PERIOD INCLUDING FEASIBILITY STUDY: SEVEN 
YEARS COMMENCING ON THE EFFECTIVE DATE 

B. PRODUCTION PERIOD FOR DELIVERY OF GEOTHERMAL ENERGY TO OR. 
ELECTRICITY FROM EACH UNIT IS 30 YEARS STARTING ON THE DATE OF 
COMMERCIAL GENERATION 

C. THE RUNNING OF THE CONTRACT TERM IS FOR A PERIOD ENDING 42 
YEARS AFTER THE EFFECTIVE DATE 

D. CONTRACT AREA SHOULD BE SURRENDERED 20 PERCENT AT THE END 
OF THE THIRD CONTRACT YEAR 
E. A FURTHER 30 PERCENT OF THE ORIGINAL CONTRACT AREA SHOULD 
BE SURRENDERED AT THE END OF THE SEVENTH CONTRACT YEAR 

F. CONTRACTOR SHOULD COMMENCE GEOTHERMAL OPERATION WITHIN SIX 
MONTHS OF THE EFFECTIVE DATE 

G. CONTRACTOR SHOULD SPEND A SPECIFIED AMOUNT OF MONEY DURING 
THE FIRST SEVEN YEARS EXPLORATION PERIOD 

H. CONTRACTOR SHOULD PREPARE AND-SUMMIT TO PERTAMINA FOR 
APPROVAL A WORK PROGRAM AND ESTIMATE OF THE EXPENDITURES 
REQUIRED FOR THE CONTRACT AREA. 
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I. CONTRACTOR SHOULD OPERATE AND MAINTAIN THE FIELD FACILITIES 
AND ELECTRICITY GENERATION FACILITIES 

J. ALL ELECTRICITY PRODUCED PURSUANT TO GEOTHERMAL OPERATIONS. 
SHOULD BE DELIVERED TO THE POINT OF INTERCONNECTION AND SOLD TO 
BUYER UNDER THE TERMS OF ENERGY SALES CONTRACT 

K. CONTRACTOR SHOULD PAY TO THE GOVERNMENT CORPORATE TAX IN 
RESPECT OF ANNUAL PROFITS 

L. CONTRACTOR SHOULD PAY TO PERTAMINA A PRODUCTION ALLOWANCE 
EQUIVALENT TO FOUR PERCENT OF NET OPERATING INCOME 
M. PERTAMINA OR A LOCAL FIRM IS ABLE TO TAKE UP TO 15 OR 25 
PERCENT EQUITY AFTER NOTICE OF DEVELOPMENT IS PROVIDED. 

(NOTE: MANY OF THE MOST PROSPECTIVE SITES HAVE ALREADY BEEN 
BT 
#3921 
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ALLOCATED TO LOCAL COMPANIES. THESE FIRMS ARE LOOKING FOR 
FOREIGN PARTNERS TO ASSIST IN DEVELOPING THE SITES.) 

TABLE 1: •INDONESIA'S GEOTHERMAL POTENTIAL (IN MW) 

AREA •INSTALLED PROVEN PROBABLE RESOURCE 

JAVA/BALI: 
KAMOJANG 
DIENG 
SALAK 
DARAJAT 
WAYANG WINDU 
PATUHA 
TELAGA BODAS 
KARAHA 
WILIS 
BALI 
OTHERS 

197.2 
142 

2.2 
55 
-
-
-
-

--
-
-
-

895 
210 
285 
280 
120 

-
-
-
-
-
-
-

4,920 
300 

- 575 
370 
250 
260 
-400 • 
-200 
200 
100 
215 

2,050 

8 

1 

3 

,100 
462 
,430 
600 
420 
420 
685 
300 
250 
170 
325 
,400 
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SUMATRA 
SIBAYAK 
SARULLA . • - ' 
SIBUALBUALI 
KERINCI 
OTHERS 

SULAWESI: 2.5 65 
LAHENDONG 2.. 5 65 
TOMPASO ' - . ' -
KOTAMOBAGU 
OTHERS 

OTHERS 

GRAND TOTAL 199.7 960 

SOURCE: PERTAMINA (1994) 

TABLE 2: GEOTHERMAL DEVELOPMENT PROJECTS 

3,595 
140. 
280 
600 
75 

2,500 

955 
175 . 
230 
200 
550 

1,050. 

10,520 

4,885 
240 
380 
750 
115 

3,400 

1,500 
300 
400. 
300 

' 1,550 

16,035 

500 

PROJECT/CAPACITY 

A. LARGE SCALE: 
1. SALAK-3 (55 MW) 
2. SALAK-4,5,6 (165MW) 
3. SIBAYAK-1 (22 MW) 
4. ULUUMBU-1,2 (40 MW) 

DEVELOPER STATUS 

PLN 
UNOCAL 
PLN 
PLN 

UNDER DEVELOPMENT 
UNDER DEVELOPMENT 
UNDER NEGOTIATION 
UNDER NEGOTIATION 

5. KAMOJANG-4,5,6 (80 MW) PT. LATOKA PROPOSAL 
ENERGY 

6. DARAJAT-2 (55 MW) 
7. DIENG-1,2,3 (165 MW) 
8. PATUHA-1 (55 MW) 
9. KARAHA-1 (55 MW) 
10. WAYANG WINDU-1,2. 

(40 MW) 
11. BEDUGUL-1,2 (110 MW) 

AMOSEAS PROPOSAL 
HIMPURNA/CE EXPLORATION STARTED 
PT ESA/CE EXPLORATION STARTED 
PT SUMARAH EXPLORATION STARTED 

HUMPUS 
PT PANDAN 
WANG I 

INITIAL APPROVAL 
CONTRACT NEGOTIATION 

12. LUMUT BALAI-1,2 
(40 MW) 

B. SMALL SCALE: 
1. PATUHA-1 (10 MW) 
2. AMBON-'l (5 MW) 
3. SEMBALUN-1 (3 MW) 
4. ULUUMBU-1 (3 MW) 

N/A TENDERING 

TEKNOSA COOPERATIVE 
PLN 
PLN 
PLN 

ROUTINE 
*************************** 
* U N C L A S S I F I E D * 
****** *.*'* ******** * * ******** 

12395:00000327 



* * * * * * * * * * * * * * * * * * * * * * * * * * * 
ROUTINE * U N C L A S S I F I E b * 1 2 3 9 5 : 0 0 0 0 0 3 2 7 

* * * * * * * * * * * * * * * * * * * * * * * * * * * 

5. SUMBAWA-1 (2.5 MW) PLN" 

6. LEMPUR-1 (0.4 MW) PLN 

SOURCE: GEOTHERMAL DEVELOPMENT TEAM 

TABLE 3: KEY CONTACTS FOR GEOTHERMAL DEVELOPMENT 

GEOTHERMAL DEVELOPMENT TEAM: , . 

CHAIRMAN: 
DR. IR. POERNOMO YUSGIANTORO 
EXPERT STAFF TO THE MINISTER OF MINES AND ENERGY ON 
ENERGY AFFAIRS 
JL. MERDEKA SELATAN 18, JAKARTA 
TEL. 360-326 
BT 
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RUEHML/AMEMBASSY MANILA 2073-
RUEHKO/AMEMBASSY TOKYO 124 9 
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MEMBERS: 
DR. IR. RACHMAT SUDIBYO ' 
DIRECTOR, EXPLORATION AND PRODUCTION, MIGAS 
JL. ABD. MUIS 10, JAKARTA 
TEL. 386-2142 , FAX: 386-2142 
DR. IR;" PRIYAMBODO 
DIRECTOR, EXPLORATION AND PRODUCTION,.PERTAMINA 
JL. KERAMAT RAYA NO 59, JAKARTA 
TEL. 352-955, 381-5100, FAX: 390-6873 

IR. P. SIHOMBING MSC. 
DIRECTOR, PROGRAM DEVELOPMENT, PLN 
JL. TARUNOJOYO, JAKARTA . 
TEL. 739-7594, FAX: 739-6873 

DR. IR. YOGO PRATOMO 
DIRECTOR, PROGRAM DEVELOPMENT 
DIRECTORATE GENERAL ELECTRIC POWER AND NEW ENERGY 
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JL. RASUNA SAID, KUNINGAN, JAKARTA 
TEL. 522-5180, FAX: 516-034 

IR. MOELJADI.OETJII 
DIRECTOR, PRIVATE POWER 
DIRECTORATE GENERAL ELECTRIC POWER AND NEW ENERGY 
XJL. RASUNA SAID, KUNINGAN, JAKARTA 
TEL. 522-3849, FAX: 520-3850 

DR, IR. WIMPY S. CECEP 
DIRECTOR, VULCANOLOGY 
DEPARTMENT OF MINES AND ENERGY, BANDUNG 
TEL (022) 72606, FAX: (022) 702-761 

MR. NOERMANDIRI SH. ' 
HEAD, LAWS BUREAU 
DEPARTMENT OF MINES AND ENERGY 
JL. MERDEKA SELATAN 18, JAKARTA 
TEL. 381-0848, FAX: 381-0848 

SECRETARY: 
IR. ROES ARYAWIJAYA MSC. 
HEAD OF GEOTHERMAL SUB-DIRECTORATE, MIGAS 
JL. ABD MUIS 10, JAKARTA 
TEL. 386-2136 EXT 144, FAX: 386-2142 

OTHER KEY CONTRACTS 

IR. VINCENT T. RADJA 
CHAIRMAN, INDONESIAN GEOTHERMAL ASSOCIATION 
PLN, GEDUNG TIMAH 
JL. GATOT SUBROTO. 59, JAKARTA 
TEL. 522-4917, FAX: 522-6487 

• 
DRS. PRIJANTO 
HEAD OF GEOTHERMAL DIVISION, PERTAMINA 
JL. KERAMAT RAYA 59, JAKARTA 
TEL. 310-1480, FAX': 390-9180 

CONTRACTORS 

MR. O.D. WHITESCARVER 
VICE PRESIDENT AND GENERAL MANAGER 
UNOCAL GEOTHERMAL INDONESIA 
RATU PLAZA, OFFICE TOWER 3RD FL 
JL. SUDIRMAN, JAKARTA 10012 
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TEL: 571-0525, 720-7880; FAX: 720-4498 
MR. J. B. COX ^ . 
VICE PRESIDENT GEOTHERMAL 
AMOSEAS INDONESIA-INC. 
ATD PLAZA, SUITE 2501 
JL. M. H. THAMRIN KAV. 3 
JAKARTA 10340 
TEL: 230-3202; FAX: 230-3377 

MR. DONALD O'SHEI 
VICE PRESIDENT AND GENERAL MANAGER 
CALIFORNIA ENERGY INTERNATIONAL LTD. 
NO. 14 JL. SINDANGLAYA 
JAKARTA PUSAT 10310 ' 
TEL: 315-9619;' FAX: 391-4523 

BARRY 
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PREFACE 

The Focus on Series is prepared to give the U.S. Geothermal Industry a 
quick profile of several foreign countries. The countries depicted were chosen 
for both their promising geothermal resources and for their various stages of 
geothermal development, which can translate into opportunities for the U.S. 
geothermal industry. The series presents condensed statistics and information 
regarding each country's population, economic growth and energy balance with 
special emphasis on the country's geothermal resources, stage of geothermal 
development and most recent activities or key players in geothermal 
development. The series also offers an extensive list of references and key 
contacts, both in the U.S. and in the target country, which can be used to 
obtain detailed information. 

The series is available for the following countries: 
Argentina, Azores (Portugal), China, Costa Rica, Ecuador, El Salvador, 
Ethiopia, Guatemala, Honduras, Indonesia, Jordan, Mexico, St. Lucia, Thailand. 

Additional countries might be available in the future. 

The series is to be used in conjunction with four other publications 
specifically designed to assist the U.S. geothermal industry in identifying and 
taking advantage of geothermal activities and opportunities abroad, namely: 

The "Review of In ternat ional Geothermal A c t i v i t i e s and Assessment of 
U.S. I n d u s t r y O p p o r t u n i t i e s . " Final Report, August 1987. Prepared 
for Los Alamos National Laboratory. 

The "Suimary Repor t " of the above publication. 

"Equipment and Services fo r Worldwide App l i ca t ions , " U.S. Department 
of Energy. 

The "L i s t i ng of U.S. Companies that Supply Goods and Services f o r 
Geothermal Explorers, Developers and Producers I n te rna t i ona l l y , " 
August 1987, prepared by GRC. 

Copies of these publications can be obtained from the Geothermal 
Technology Division of the U.S. Department of Energy. Correspondence should be 
addressed to: 

Dr. John E. Mock 
Geothermal Technology Division (GTD) 
1000 Independence Avenue 
U.S. Departaent of Energy 
Washington, DC 20585 
(202) 586-5340 



CONTENTS PAGE 

Focus on Indonesia 1 

Geothermal Resources 3 

References and Key Contacts 
A. Business Climate Sources of Information 8 
B. Geothermal-related Sources of Information 9 
C. Key Contacts 10 



FOCUS ON INDONESIA 

WmiPPINES 

Mun Otun 

Official Name: Republic of Indonesia 

Area: 2.0 million sq. km. (736,000 sq. mi.) 

Capital: Jakarta 

Population (19851: 162.2 million 

Population Growth Rate: 2.1% 

Languages: Indonesian 

Economic Indicators: 

Real GDP (1984): $90 billion 
Real Annual Growth Rate (1984): 3% 
Per Capita Income (1984): $566 
Avg, Inflation Rate (1984): 8.8% 

Trade and Balance of Payments: 

(1984) Exports: $21.9 billion; Major Markets: Japan, U.S., Singapore 
(1984) Imports: $13.8 billion; Major Suppliers: Japan, U.S., Thailand 

(December 1985) Official Exchange Rate: 1,125 rupiahs = U.S. $1 

Energy Profile: (Based on 1982 data unless otherwise indicated) 

Commercial Fuel Energy Consumption: 

Total: 24.908 million ton of oil equivalent (mtoe) 
1-Yr. Growth: 5.3% 

Commercial Fuel Breakdown: 

Liquid Fuels Pet: 79% 
Solid Fuel Pet: 1% 
Natural Gas Pet: 17% 
Electric Pet: 4% 
Commercial Fuel Consumption Growth Rate (1970-1980): 8.8% 

PbWffin* 
S$$ 



GEOTHERMAL RESOURCES 

The Indonesian archipelago is the result of subduction of oceanic crust 
and island arc volcanism that has created an extensive chain of volcanic 
islands in the Indian Ocean. Since it is one of the most active voleanic 
countries in the world, geothermal studies began as early as 1918 by the 
predecessor agency to the Volcanological Survey of Indonesia (VSI). These 
investigations resulted in the drilling of five exploration wells in the 
Kamojang area of West Java during the period of 1926 to 1928. Although these 
wells were never utilized and the project was abandoned, a new energy resource 
had been assessed. 

Between 1964 and 1974, several foreign geothermal teams helped Indonesia 
realize its geothermal potential. Groups such as the UNESCO Volcanological 
Mission, the U.S. Geological Survey, EURAFREP (France), and GENZL (New Zealand) 
helped advance Indonesian geothermal exploration. The Geological Survey of 
Indonesia, the Indonesian Power Research Institute, and the Geothermal Division 
of Pertamina (the government oil and gas company) have also conducted surveys 
to evaluate the geothermal potential of Indonesia. 

Geothermal energy potential in Indonesia has been estimated to be 10,000 
MWe for a 25 year period, primarily concentrated in Java. Presently, 
geothermal systems provide dry steam to one central plant (30 MWe) and two 
wellhead units (2.25 MWe). Units 2 and 3 at Kamojang, (55 MWe) each, are under 
construction and will be on-line by mid-1987 and early 1988. Advanced plans 
call for an additional 855 MW of geothermal power on-line by 1994. 

I N O I « « OCCAM 

I 
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Indonesia's Ministry of Mines and Energy and Japan's state-owned New 
Energy Development Organization (NEDO) will explore jointly Central Sumatra 
over a 3-year period. The project will concentrate in Rokan, Cerenti and 
Sinamax. Exploration cost will be shared. NEDO estimates its budget to be 
around $1.8 million. Japan will provide technology if the fields prove to be 
commercial. 

Other geothermal field currently undergoing various stages of exploration 
include: Bali, Palabuhan Ratu, Gunung Patuha, Gunung Ijen, Gunung Wayang 
Windu, Gunung Tampomas, Cilayu-Bungbulang, Kawah Karaha, Gunung Endut, Gunung 
Slamet, Gunung Ungaran, Gunung Muria, Gunung Wilis, Gunung Arjuno-Welirang, and 
Gunung Lamongan. 
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up to the year 2000." Geothermal Resources Council (GRC). 1985 International 
Symposium on Geothermal Energy. International Volume, pp. 487-498. 

Radja, V. T., 1984, "Geothermal Exploration in Indonesia." Geothermal Resources 
•Council Bulletin. March, pp. 487-498. 

Radja, V.T., 1975, "Overview of Geothermal Energy Studies in Indonesia." 2nd 
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Vol, 1, 233-239. 
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Resources Investigation in Indonesia with Special Emphasis on Electric Power 
Generation Past, Present, Future Prospects, A Country Report." ESCAP Seminar 
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Geothermal Workshop, Auckland (New Zealand), 4 p. 
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Marsuan, 1986, "Methodology of Geothermal Exploration and Development in 
Indonesia." A country paper presented at the U.N. Workshop on the Development 
and Exploitation of Geothermal Energy in Developing Countries. Iceland and 
Italy, 15-24 September 1986. 
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B. Geothennal-Related Sources of Information 

The following reports and documents are suggested for further information 
regarding geothermal energy and export opportunities overseas: 

Los Alamos National Laboratory: 

• Review of International Geothermal Activities and Assessment of U.S. 
Industry Opportunities 

U.S. Department of Energy 

• Equipment and Services for Worldwide Applications 

t Guide to the International Development and Funding Institutions for 
the U.S. Renewable Energy Industry 

• Federal Export Assistance Programs Applicable to the U.S. Renewable 
Energy Industry 

t International Data Base for the U.S. Renewable Energy Industry 

• Committee on Renewable Energy Commerce and Trade: CORECT's Second 
Year - October 1985-November 1986 

California Energy Commission (CEC) 

• Foreign Geothermal Energy Market Analysis 

• Small Scale Electric Systems Using Geothermal Energy: A Guide to 
Development 

U.S. Department of Commerce - International Trade Administration 

• A Competitive Assessment of the U.S. Renewable Energy Equipment 
Industry 

U.S. Export Council for Renewable Energy 

• International Renewable Energy Industry Trade Policy 



- Bureau for Asia 

Mr. Robert F. Ichord 
Chief, Energy and Natura] Resources Division 
Bureau for Asia 
Agency for International Development 
Washington, DC 20523 
(202) 647-8274 

- Publications 

Ms. Dolores Weiss 
Director, Office of Publications 
Bureau for External Affairs 
Agency for International Development 
Washington, DC 20523 
(202) 647-4330 

Asian Development Bank 

- General 

Asian Development Bank 
P.O. Box 789 
2330 Roxas Boulevard 
Metro Manila 2800, Philippines 
Telephone: (63-2) 711-3851 
Telex: 23103 ADB PH 

- Publications 

Operational Information on Proposed Projects 
Information Office 
Asian Development Bank 
P.O. Box 789 
Metro Manila 2800, Philippines 

U.S. Department of Commerce/International Trade Administration 

- Office of International Major Projects 

Mr. Leo E. Engleson 
Office of International Major Projects 
Room 2015-B 
International Trade Administration 
U.S. Department of Conmerce 
Washington, DC 20230 
(202) 377-2732 
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Regional Offices: 

Atlanta, GA (404) 881-4091 
Chicago, IL (312) 353-0182 
San Francisco, CA (415) 556-7234 
Dal las, TX (214) 767-8001 
New York, NY (212) 264-3262 
Washington, DC (202) 377-8275 or 8267 

- DOC Marketing Periodicals 

Superintendent of Documents 
U.S. Government Printing Office 
Washington, DC 20402 
(202) 783-3238 

U.S. Department of Energy 

Dr. Robert San Martin 
DAS/RE 
Office of Conservation and Renewable Energy 
CE-030 
U.S. Department of Energy 
1000 Independence Avenue, SW 
Washington, DC 20585 
(202) 586-9275 

Dr. John E. Mock 
Director, Geothermal Technology Division (GTD) 
Office of Conservation and Renewable Energy 
CF-342 
U.S. Department of Energy 
1000 Independence Avenue, SW 
Washington, DC 20585 
(202) 586-5340 

Export-Import Bank 

- International Lending 

Mr. James R. Sharpe 
Senior Vice President, International Lending 
Export-Import Bank 
811 Vermont Avenue, NW 
Washington, DC 20571 
(202) 566-8187 

- Asia Division 

Mr. Raymond J. Albright 
Vice President, Asia Division 
Export-Import Bank 
811 Vermont Avenue, NW 
Washington, DC 20571 
(202) 566-8885 

13 



Mr. John Paul Andrews 
Managing Director, Major Projects 
Overseas Private Investment Corporation 
1615 M Street, NW 
Washington, DC 20527 
(202) 457-7196 

- Office of Development 

Mr. Michael R. Stack 
Development Assistance Director 
Overseas Private Investment Corporation 
1615 M Street, NW 
Washington, DC 20527 
(202) 457-7135 

Small Business Administration 

Mr. Michael E. Deegan 
Director, Office of International Trade 
U.S. Small Business Administration 
1441 L Street, NW, Room 100 
Washington, DC 20416 
(202) 653-7794 

Trade and Development Program 

- ASEAN (Association of Southeast Asia Nations)/Pacific Rim, Taiwan and 
Pacific Islands 

Mr. John L. Williamson 
Regional Director 
320-21st Street, NW 
Washington, DC 20523 
(703) 235-3657 

United Nations 

- United Nations Development Program 

Mr. A. Bruce Harland 
Director 
UNDP Energy Office 
One United Nations Plaza 
New York, NY 10017 
(212) 906-6090 

15 



Mr. Gunter Schramm 
Division Director 
Energy Development Division 
Industry and Energy Department 
Sector Policy and Research 
The World Bank 
1818 H Street, NW 
Washington, DC 20433 
(202) 473-3266 

Mr. Robert J. Saunders 
Division Director 
Energy Strategy, Management and 
Assessment Division 

Industry and Energy Department 
The World Bank 
1818 H Street, NW 
Washington, DC 20433 
(202) 473-3254 

- Regional Offices 

Mr. Russell J. Cheetham 
Country Director, CD V 
Asia Region 
The World Bank 
1818 H Street, NW 
Washington, DC 20433 
(202) 477-8342 

Mr. Nicholas C. Hope 
Division Chief, CD V 
Industry and Energy Operations 
Asia Region 
The World Bank 
1818 H Street, NW 
Washington, DC 20433 
(202) 477-4751 

- Public Affairs Office 

The World Bank 
1818 H Street, NW 
Washington, DC 20433 
(202) 477-1234 

- Publications 

Development Business 
P.O. Box 5850 
Grand Central Station 
New York, NY 10163-5850 
(212) 754-4460 
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USIND.BP 
Topics for Discussion on Organization of USGIC 

Dennis L. Nielson 
July 25, 1993 

U.S. Geothermal Industries Corporation (USGIC) 

USGIC is the parent organization and provides the Certificate of 
Review with the US Department of Commerce under which all USGIC 
firms operate. It is viewed that, when successful, USGIC will be 
the catalyst for project generation, providing initial marketing 
and project definition expertise. 

USGIC will derive income from separate operating companies that are 
established as outlined in the following sections. Although the 
following plan is specifically written to cover Indonesian 
projects, it is viewed that it will become a model for USGIC 
operations. 

USGIC INDONESIA. INC. 

Objectives 

1. Establish a separate, subsidiary company that will limit the 
liability of USGIC. 

2. Form a management team and Board that is knowledgeable about 
the project and who can act and react quickly. 

3. Establish a company that will enter into business relationships 
with financial partners and foreign corporations. 

4. Percentage of profits will be assigned to USGIC. 

5. Utilize expertise, products and resources of member companies. 

6. Maintain confidentiality of business relationships, resource 
data, etc. 

7. Provide a mechanism for shareholder companies to invest and 
participate in projects which they would/could not undertake on 
their own. 

Procedure 

1. Establish USGIC INDONESIA as a Delaware Corporation and 
subsidiary of USGIC. 



2. Board of Directors 
The Board will be made up of a select group of people with 

expertise in the project. It is expected that financial partners 
may eventually be represented on the Board. The President of USGIC 
will be a Board member (ex o f f i c io ) . Board member will receive 
compensation for their services as soon as possible. 

3. Officers and Management 
The management will be initially staffed from member 

companies. If successful, these will become full-time paid 
positions as soon as possible. 

4. Agreement with USGIC 
A formal agreement will be signed with USGIC to provide for 

the following: 
a. Sharing of profits 
b. Pay-back of start-up costs to USGIC shareholders 
c. Utilize USGIC shareholder companies' products and services 

whenever possible. 

5. Agreement between start-up participants 

Commitment on the front-end of projects is highly valued. Those 
companies that start projects have a preferred interest. They 
should be represented on the project team/Board/Officers of the new 
company. 

At company formation, agreement should be made concerning the 
allocation of responsibilities/work amongst parties. Disputes 
should be resolved via negotiations. Stock and positions/work 
should be allocated to compensate for front-end, uncompensated 
activities. 
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DEPARTMENT OF ENERGY 

WASHINGTON, DC 20585 

FACSIMILE TRANSMISSION 
DATE: March 6,1995 

TO: Or. Phillip M. Wright 
University of Utah, ESRI 
391 Chipeta Way, Suite 0 
Salt Lake City, UT 84108-1295 

TELEFAX: 801-584-4453 

6 PAGES FOLLOW. 

There will be a meeting In Jakarta In August for the 
Bilateral Agr^ment. I am working with Tom Cutler, 
International, to get the Secre^ry to go and to Visit 
geothermal fiekis. 

Marshall Reed 
Geothermal Division 
EE-122 

202-586-8076 

Telefax: 202-586-8185 
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Department of Energy 
Washington. DC 20865 

February 3 , 1993 

ACtiOiS MEMORANDUM 

TO: LoweU MUer 
Dtmoa. Bt̂ bbish 
LcB GotHon 
Dave Meyer - . 
John Biodman. 

FROM: Susani F. Tlemey C^^j^^^^ 

SUBJECT: FoUow-lJp to December 13^14, J994, U.S.-Indonesia Bilateials 

As you can see torn die attached I^tor fit^da Mr. Soonarso of lodonesia, tbe IndoaesiaQs 
wish to ^nnsue several of the issues ,W6 discossed during the tTiIiaiBrals. We need to {>ravide 
Mr. Soejoarso with a sub^aotive response, and in SOOR cxiscs, with an actioa plan f<»- follow-
op^^ctivities. 

I would appreciate it if you could provide me with your pfaus fico* foUow-up to the Indonesia 
bOatorals by March 1, iK>5 as outlined below: 

Oean C3oal Technology: 
Domestic Gas Kegulatiort: 
Removing Of^ore Oil PIatfioinj&-

. Jntegiafied Resooice Pianmog & 
Oesiand Side Mm^ancDt 

Enagy Tecfandogy Coq»atioa 

LoweU Miller 
Donna B<Mrish 
LenCoiHiro 

Dave^'feyer 
JohnBrodimtn 

<4']'^Cu>fcS / 

If yo^ have any questions, please call Toin Cutiw at 586-6156. Thank you for your 
asastance. 

Attachgient 
Letto- ftom Mr. Soeimiso tb Tma Cuder 

Q a , MaadiMatvHLi 
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UCORD Of DISCUSSION 

•ETWCEN 

. MIKiSTCRCIhUNDJAJllUltrASASMrrA 

PEPAJOMENT o r MINES AND fi«EllGy 

• i S D -

iAMES D. WATWNS. AD>flRAL VS. KAVY etcHrrt) 

SECRETARY o r EKERCY 

U ^ DEPARTMENT OF ENERGY 

CONCERSINC THE ESTABUSKMENT OF ENERGY CONSUtTATIONS 

BETWEEN 

THE COTRNMEKT DF THE REFUBLIC OF IND0NE5U 

THE GOVERNMENT OF THE UNITED STATES OF AMERICi 

JUNE20»lf90 
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'Withia tbr friaework of eiMBDoa fateffst tttf Bvlittl braefit cf botb « o « i ^ ^ 
lodonesiu MiDist«7 «f Mi&ef and Eoem tad ibe VS. Secretaiy vTBaemr i»«e ipeed 
tD csta^blisb aa I&dcoesw-AnakftB SoVMiaineiiil Woifci^«oiD «B Eaex|y «blc^ 
«ai coatfuei eoers' coaohab'ott tetweea tbe i«(> epuBirics (bereaner ic&ned to ais ibe 
Y^oup'^ Ibe purpok of tibi» ̂ ovp k tP eabaim Ae islgeedves o f^ l ^^ 
«»asu!tto'o&s aad tiodentudiajt OB caem ivues. a&d to proapte ^ otdiaa|c e( 
ABTonBttton OB aiMnp', iaeiudia^ireacw^Ue cB«rsy reaoitfee tf^ 
fDi«i]tat}oas tbrbusb tbeir Batioaa! ageaaes mpcesSUe fcr coeisr.iiattelljrttt 
Pepamseai of Miaes aad Caetiy ofibe Rqn^liei^itodoBeaa aad (be D^anneat of 
Botrfff of Ibe United States of Aneiiea (beteafier tafimed to •£ fte Vifrwtfng 

fARAGIUFHO 

Hke objedhM of Ibis froap iadttde aoBstdtatioas: 

a) To discuss cuneat aad prospective energy deveiopi&ents ia bolb eoustries^ tiie 
ASEAN asd FaeiSc R i s repoQ, aad fbe world ai large, 

b) To facDIiate aa cx^aa^e of mfonnaa^oa aad asseumeats na caeijy deiaaad aad 
suppV forecasts for tbe wo eouanies. 

c) . To exebuige views oa eoergy polidec aad to discuss prpgruas (^ botb cooaines 
relating 10 Ihe ezploratfofi, developmeatf maaa^eneau aad eoviroiaaeBial 
coaceras of major eaersy resourees tucb as, but aot Umited to. petr6letaa, coaJ, 
aatvraJ f as, geoibenaal, aad oudear. : • _ 

d) To review aad txcbaage bfbrmatipa oia eaergy tecbaologies aad apjAIed eaergy 
fesearcb and devejopffl^L : 

FARACRAFH 01 
* 

For tbe purpose ctf promotiag closer eoatacu bod nnitoaXty bieaeSotf eoosuhatinis, tiie 
iinai^exseat will be as IcAows: . i 

• • • 

a) Tbe group wis eoBsist of leaior soVtiutlstejriaJ offidals from tbe cxccutKBig 
Bgeaaesw i ' 

b) Eacb cxecvtiBg ageoey wffi appobt aa bdnaiDistrativt lecretaiy vbo wIS sake 
preparations (or DeeUaci aad wbo iba|I bave respoasibOiiy £nr t«^*«fii«h^ 
viutual eoataci dviri&g tbe tbae wbea laefeilog^ are ftoi beld. 



, 03/06/05 MOW 10:56 PAX 202 588 8185 DSDOE GEprepuiAL EE-122 i]007 

fVUUGRAFBIV 

Tbe worb pfo^am i^dte group «iiS adbee to fte tpflowi^ pioceduica: 

A) Tbe Beetiz^ wiD be beld 81 least amnalty. tlteniateV fe ladoaeaia n d Hbe 
Uaited States oiTAmBriflk 

k) J^edalBttetliiipnigr be bddtfboibOMuti&gvgeodn 10 decade. 

a} Tbe time of tbe Bteetiats wfll be tfetennibed at katt one Boatb in itfvaiiee 
aecortjiag to coniuhaiieas between Ibe qmiiiBg ageadea. 

4 ) Tbe aat ten to be tfKusKd ai tte aeetingi «dO be nUBally detemuaed ty fte 
aaecutiflg ageadea.' 

PARAGRAPH V 

Tbese eoBsuIcatioas wID be beld to aeioordaaoe vHh tbe laws aad reguIatioBS ia force ia 
tbe respective eouatries ^ ibe tigtiatoiy goversiaeott. ^ 

PARAGRAPH VI , ' 

Tbese eoasulutibns wiD not affect edstu^ anaa£en>eBts ie place or imder dscttssj^oa 
beiwecB Amtneaa aad Indonesian oigaJuzan'ons, oxisvoMng ibe executii^ agendes as 
of the date on wbid) tbls bas bees aj^eed. 

PARAGRAPH VII 

l ^e purposei of tbe |70up's energy eonnltai^ons auy be ameaded at aay tube witb.ibe 
Bumal consent to wnting of tbe two govemmeats. 

S ^ e d ia duplicate at Wasbingtoa, D.C, ttis 20ib day of Juae 1990. 

FOR THE DEPARTMENT OF ENERGY 
OF THE UNrreD CTATES OF 

AMERICA 

?. m ^ 
CRETAR;y OF ENERGY 

FOR THE GOVERNMENT OF IHE 
REPUBUC OF INZX3NESIA 

MINISTER OP MINES 
AND ENERGY 
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FOREWORD 

Indonesia is fortunate to be potentially rich in natural resources with a 
variety of energy sources namely: Oil, Gas, Coal, Hydro, Geothermal etc. 

In terms of geothermal energy the total potential is estimated to be 
more than 16,000 MW spread over the country along the volcanic 
belt. 

The increasing development of industries in Indonesia leads to an 
increasing demand of electricity. With those huge potential, geothermal 
is a significant alternative energy to be developed to meet the domestic 
energy demand. 

Under the Government regulation, PERTAMINA, the State Oil and Gas 
Company, has the right to carry out exploration and exploitation of 
the geothermal resources for energy / electricity generation in Indonesia. 

In this context, third interested parlies are allowed to operate the fields 
under Joint Operation Contracts (JOC's) with PERTAMINA in carrying 
out exploration, exploitation and energy / electricity generation. 



1. GOVERNMENT REGULATION 

Recently, the Government has issued a Presidential Decree (Kep.Pres) 
No. 45 / 1991 as an improvement of the old regulation, the Presidential 
Decree (Kep.Pres) No. 22 /1981. 

Based on this new regulation PERTAMINA is allowed to sell the geothermal 
products which are steam or electricity not only to PLN, the State 
Electricity Company, but also to other bodies, i.e. Government or Private 
Companies (Industries) including Cooperative Bodies. 

From the fiscal aspect, the Government has also issued another 
Presidential Decree (Kep.Pres) No. 49/1991 which gives incentives to any 
company developing geothermal energy. The total payment (taxes) to the 
Government under this regulation is 34 % of the Net Operating Income. 

- 2 -



2. DEVELOPMENT SCHEME 

Some possible schemes could be applied in the geochermal energy 
development in Indonesia. 

A. PERTAMINA - own or with its Contractors develop and operate the 
steam field to produce geothermal steam. The steam could be sold to 
PLN or to other bodies which will generate the electricity and distribute 
it to the costumers. 

B. PERTAMINA-own or with its Contractors develop, operate the steam, 
field and generate electricity. 
The produced electricity could be sold to either PLN or other bodies 
which will distribute it to the consumers. 

POSSIBLE GEOTHERMAL DEVELOPMENT SCHEMES 

A. 
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t , : : .wiTHTrs-
I CONTRACTORS 

DEVELOP AND OPE 

STEAM 

RATE-
THE STEAM FIELD 
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3. PRESENT STATUS (1991 ) 

Geothermal exploration and exploitation have been intensively carried out in 
Java, Sumatera and Sulawesi. 

Scientific Survey works indicated a possible reserves of about 10,52(5 MW or 
about 66 % of the total estimated potential of 16,000 MW. 
However, exploration drillings are still limited in some fields in Java and 
North Sulawesi, giving a proven reserve ofabout 1,155 MW. 

GEOTHERMAL EXPLORATION 
1991 STATUS 

• ISLAND 

JAVA 

SUMATERA 

SULAWESI 

OTHERS 

TOTAL 

RESOURCES 

8,100 

4,885 

1,500 

1,550 

16,035 

POSSIBLE 
RESERVE 

4,920 

3,595 

955 

1,050 

10,520 

(IN MW) 

PROVEN 
RESERVE 

1,090 

-

65 

-

1,155 

The total installed geothermal power plant up to now is only 142.25 
MW from two developed fields in Java namely; Kamojang in West Java 
(140.25 MW) and Dieng in Central Java (2 MW). The 140 MW unit at 
Kamojang is operated commercially. Those fields are operated by 
PERTAMINA - Own. 

4. EXISTING J.O.C 

The first JOC was signed in 1982 between PERTAMINA and UNOCAL as 
the Contractor to develop Salak field in West Java. This was followed by 
another JOC between PERTAMINA and AMOSEAS in 1984 for development 
of Darajat field, also in West Java. 

Under those two JOC'S, PERTAMINA and its Contractors will develop and 
operate the steam fields, and sell the steam to PLN which will generate 
and distribute electricity. 

For the first stage it is scheduled to develop Salak and Darajat fields for 
generation of 2 x 55 MW and 1 x 55 MW respectively. 



GEOTHERMAL RESOURCES 
IN INDONESIA (DECEMBER 1991) 

A R E A 

SUMATERA 
1. SIBAYAK 

2. SARULLA 

3. SIBUALBUALI 

4. KERINCI 

5. OTHERS 

SUB TOTAL 

JAVA AND BALI 

1. KAMOJANG 

2. DIENG 

3. SALAK 

4. DARAJAT 

5. WAYANG-WINDU 

MALABAR 

6. PATUHA 

7. TALAGA BODAS 

8. KARAHA 

9. NGEBELWILIS 

10. BALI 

U. OTHERS 

SUB TOTAL 

SULAWESI 
1. LAHENDONG 

2. TOMPASO 

3. KOTAMOBAGU 

4. OTHERS 

SUB TOTAL 

OTHER ISLANDS 
1. ULUMBU 

2. OTHERS 

SUB TOTAL 

T O T A L 

INSTALLED 

CAPACITY (MW) 

-
• 

• 

• 

• 

-

140.2S 

2 

-

-
• 

-
-
• 

• -

-

• 

142.25 

-
-
-
-

-

1*2.25 

RESERVES (MWe) 

PROVEN 

-

• 

-

-

• 

205 

285 

230 •«• 50 

120 

200 

1090 

65 

-
-

-

65 

-
-

1155 

POSSIBLE 

140 

280 

600 

75 

2500 • 

3595 

200 

575 

370 

250 

260 

400 

200 

200 

100 

215 

2150 • 

4920 

175 

230 

200 

350 • 

955 

200 

850 • 

1050 

10520 

RESOURCES 

(MWe) 

240 

380 

750 

l is 

3400 •• 

4885 

300 

1430 

600 

420 

420 

685 

300 

250 

170 

325 

3200 •• 

8100 

300 

400 

300 

500 •• 

1500 

350 

1200 •• 

1550 

16035 

*) Aiumptios : A ° 14 km2 and **) A ° 20 km2 / protpecl 
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GEOTHERMAL DISTRIBUTION MAP IN INDONESIA 
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5. COMMITTED PROGRAM TO 1995/1996 

Within the next 4 - 5 years, a total additional plant of about 295 MW 
will be installed as shown in the Table below : 

ADDITIONAL INSTALLED PLANT 
SCHEDULED UP TO 1995/1996 

PERTAMINA OWN 

KAMOJANG, WEST JAVA (UNIT - 4) 
DIENG, CENTRAL JAVA (UNIT - 1) 
LAHENDONG, NORTH SULAWESI (UNIT - 1) 

J . O . C 

SALAK, WEST JAVA (UNIT - 1,2) 
DARAJAT, WEST JAVA (UNIT-1) 

TOTAL 

55 MW 
55 MW 
20 MW 

110 MW 
55 MW 

295 MW 

6. FUTURE PLANNING 
PROGRAM TO THE YEAR 2000 

In Sumatera, recent scientific survey works has indicated some "Giant" 
geothermal prospects. In relation with the trend of the industrial growth rate 
in Indonesia, Sumatera seems to be the next island for future geothermal 
development after Java. 

PERTAMINA has anticipated this trend by carrying out intensive exploration, 
and the first deep exploratory well will be drilled at Sibayak prospect in North 
Sumatera in January 1992. 

In the program to the year 2000, geothermal development in Sumatera will take 
a significant portion besides those in Java. Hopefully, a total plant ofabout 1200 
MW will be installed by the year 2000. 



SULAWESI: 

SUMATERA: 

GEOTHERMAL DEVELOPMENT PROGRAM 
(MEGAWATT CUMULATIVE) , 

STATUS OCTOBER 1991 

V 

J A VA: 

*r KAMOJANG 
^ G. SALAK (JOC) 
V DARAJAT (JOC) 
^ DIENG 
^ WAYANG-WINDU 

PATUHA (JOC) 
KARAHA (JOC) 

1992 1993 1994 

140 140 

1995 1996 1997 1998 1999 2000 

140 
110 

-

2 
-

-
. 

195 
110 
55 

59.5 

-

-
-

195 
110 
55 

59.5 

-

-
-

250 
220 
110 
59.5 

40 
40 
. 

250 
220 
110 
59.5 

40 
40 
110 

250 
220 
110 
59.5 

80 
40 
110 

250 
220 
110 
59.5 

80 
40 
110 

< LAHENDONG 2.5 2.5 2.5 22.5 22.5 22.5 22.5 22.5 22.5 

^ SIBAYAK 
SARULLA (JOC) 
ULUBELU 
LUMUTBALAI 

40 
10 
-
. 

40 
110 
40 
40 

40 
110 
40 
40 

40 
110 
80 
80 

T O T A L 144.5 144.5 254.5 442 442 892 1082 1122 1202 

^ i ^^^D^J l l ^ a^J f ' ^ ^ ^ , (G^w^ H ^ '̂ '̂ ^^ f̂̂ ^ 
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7. JOINT OPERATION TO .OFFER 

Any Parties or Companies interested in the development of geothermal 
energy in Indonesia is encouraged to participate under a joint operation 
with PERTAMINA. 

I 

To accelerate the development, a total project scheme which means a field 
development until electricity generation will be applied. 

The term and condition of Joint operation will follow those in existing 
J.O.C, but there is a possibility to modify by applying the J .O .A/J .O .B 
concept of oil and gas. 

- 1 0 -



For detailed information 
please contact: 

PERTAMINA 
Directorate of Exploration & Production 
Jl. Kramat Raya 59 
Jakarta 10450, Indonesia 
Phone : 62-21-3103370 
Fax : 62-21-3106564 
Telex : 44302 PTM JKT I A 

46552 PTM JKT I A 

- 11 



WORLD BANK PRE-APPRAISAL STUDY 

REII LOAN FOR MINI-HYDRO PROJECTS 

OCTOBER 1993 

ULUNG PELIANG 

BAMBALO 

KOLONDOM 

LOKOMBORO 

WERBA 



CONTENTS 

I. SUMMARY 1-1 

A. PURPOSE 
B. CURRENT PROJECT STATUS 

IMPLEMENTATION SCHEDULE 
C. PROJECT TECHNICAL / ENVIRONMENTAL 
D. PLN PLANNING AND PROCUREMENT 
E. PROJECTS TASK SUMMARY 
F. PROJECT MONITORING 

1-1 
1-1 
1-2 
1-3 
1-5 
1-6 
1-6 

II. ULUNG PELIANG 2-1 

A. PROJECT STATUS 2-1 
B. IMPLEMENTATION SCHEDULE / DISBURSEMENT 2-3 
C. COST ESTIMATE SUMMARY 2-4 
D. DIESEL / HYDRO COMPARISON 2-5 

III. BAMBALO 3-1 

A. PROJECT STATUS 
B. IMPLEMENTATION SCHEDULE / DISBURSEMENT 
C. COST ESTIMATE SUMMARY 
D. DIESEL / HYDRO COMPARISON 

IV. KOLONDOM 

3-rl 
3-3 
3-4 
3-5 

4-1 

A. PROJECT STATUS 4-1 
B. IMPLEMENTATION SCHEDULE / DISBURSEMENT 4-3 
C. COST ESTIMATE SUMMARY 4-4 
D. DIESEL / HYDRO COMPARISON 4-5 

II. LOKOMBORO 5-1 

A. PROJECT STATUS 5-1 
B. IMPLEMENTATION SCHEDULE / DISBURSEMENT 5-3 
C. COST ESTIMATE SUMMARY 5-4 
D. DIESEL / HYDRO COMPARISON 5-5 

II. WERBA 6-1 

A. PROJECT STATUS 6-1 
B. IMPLEMENTATION SCHEDULE / DISBURSEMENT 6-3 
C. COST ESTIMATE SUMMARY 6-4 
D. DIESEL / HYDRO COMPARISON 6-5 



WORLD BANK REII MINI-HYDRO PRE-APPRAISAL STUDY 
October 1993 Jakarta Mission 

SUMMARY 

A. Purpose 

The purpose of this pre-appraisal study is to further review five 
mini-hydro projects which have already been identified in the 
August, 1993 World Bank mission in order to prepare the projects 
for Bank Appraisal in the first quarter of 1994. 

The projects under study are: 

PROiTBCT 

Ulung Peliang 1,090 KH 

Banbalo 2,500 KN 

KolondoM 1,400 Kff 

LokoHboro 860 ^ 

Herba 1,400 KW 

COST 

$2,679,783 

$5,111,539 

$3,677,279 

$2,279,393 

$3,923,012 

COST/kw 

$2,459 

$2,045 

$2,627 

$2,650 

$2,802 

Total mini-hydro component cost - $17,671,000 
Foreign component - $6,241,000 

B. CURRENT PROJECT STATOS AND SCHEDULE 

All five of the mini-hydro projects are currently being prepared 
for procurement by PLN PISFP (Project Planning and Investigations). 
Three of the projects, Ulung Peliang, Banbalo and Lokomboro, 
presently have a completed detailed engineering design which is in 
the process of review by PISFP. This process of review is 
necessary to prepare the project documentation for PLN KDAH (Hydro 
Procurement Division). PISFP plans to submit these three projects 
to KDAH by January 15, 1994. 

Two of the mini-hydro projects, Werba and Kolondom, are in the 
process of detailed design completion by a PLN consultant. This 
work is being completed according to PLN directive No. 
123.K/531/DIR/1991 dated 31 August 1993. The contracted 
consultants are PT Geo Ace, PT Wiratman and PT Citaconas. Estimated 
date of completion for both projects is August 39, 1994 at which 
time the projects will be submitted to KDAH for procurement. 
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IMPLEMENTATION SCHEDULE REII MINI-HYDRO PROJECTS 

ID Nome O|N|D J|FJMJA|MJJ|J|A|S|O|N[D 

1994 1996 

J|FHAMJ|J|A|S|O|N|D 
1996 

J[FMA^J|J[A|S|O|N|D 

1997 

J|F|M|AHJ|J|A 

10 

11 

12 

13 

14 

16 

ULUNO PELIANG / PISFP Review 

ULUNG PEUANG / KDAH Procufement 

ULUNG PELIANG / Conatruotion 

BAMBALO / PISFP Review 

BAMBALO / KDAH Procure«nent 

BAMBALO / Construction 

LOKOMBORO / PISFP Review 

LOKOMBORO / KDAH Procurement 

LOKOMBORO / Construction 

KOLONDOM / PISFP Detail Oeei^i 

KOLONDOM / KDAH Procurenmnt 

KOLONDOM / Construction 

WERBA / PISFP Detail Design 

WERBA / KDAH Procurenrtent 

WERBA / Construction 

lays 

lays 

lays 
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C. PROJECT TECHNICAL AND ENVIRONMENTAL REVIEW 

Design Chances 
Technically, there has been no noted changes in the status of any 
of the five mini-hydro projects included in the August study. 
Design changes were recommended for two of the projects, Ulung 
Peliang and Lokomboro. PISPF has been consulted again during the 
October mission regarding these changes. An agreement which will 
incorporate the changes as a construction work order change was 
reached in a meeting with Mr. Djapri of PISFP on Oct 26. This 
procedure will keep the projects within the present time estimate 
and allow for the changes to be made during construction. No cost 
increase is anticipated as a result of the changes. Action 
required for design changes; PISFP to annotate the design 
documents to provide for a later construction change. KDAH to 
inform bidders of the proposed change and provide the change 
description, drawings and documents. 

Turbine/Generator Standardization 
As discussed in the August report, four of the five projects may be 
considered candidates for standardized turbine/generator sets. 
Some minor changes to the project design will be required such as 
an increase of penstock size. PLN has been appraised of the 
opportunity for standardization, but will need to follow up prior 
to submission of the detailed designs for tender document 
preparation by KDAH. A considerable savings in cost could be 
realized with the use of 5 prepackaged turbine/generator sets at 
four projects. (One project will use 2 uiiits). A single supplier 
of the standardized units will simplify installation and training. 
Action required for this task: Supply to PISFP a recommendation 
and specification for standardized units including the turbine 
hydraulic data and penstock design criteria. 

ENVIROMMEHTAL 
All five projects are run-of-river, small scale installations which 
have little impact other than during the construction phase. There 
is no competitive water usage at any of the projects. Land issues, 
specifically, replacement or compensation of improvements seems to 
be the main issue. Project implementation will require: 

Ulung Peliang - Removal of up to 5 small (garden?) homes. 

Bambalo - Replacement of a village o«med water system. 

(Estimated value rp 5.000.000) 

Kolondom - Removal of up to 30 clove trees. 

Werba - Removal of a small garden and several trees. 
PLN is capable of resolving all of the above improvements within 
their existing land acquisition procedures. 
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Institutional Simplification 
Mini scale hydro projects, particularly projects of under 2,000 
kilowatts in capacity could benefit from simplification of present 
procedures which require all hydro projects to be developed through 
the same survey / study / design / procurement / construction path. 

« 

A single department responsible for resource identification, 
project study and preparation of design documents could speed the 
process greatly from survey to procurement if standardized designs 
were utilized along with a simplified hydrologic, geo-technical, 
social and economic project study. Present PISFP studies for mini-
hydro schemes specify the same level of as study applied to large 
schemes. The resulting study is costly and time consuming for mini 
scale projects. As an example, in several cases, geo-technical 
studies for mini projects have called for expensive boring and core 
sampling where hand dug test pits could have been used. 

In developing streamlined institutional arrangements for the rapid 
and cost effective development of mini scale hydro projects, 
several steps can be considered: 

1. Single agency survey/study/design responsibility. The 
use of in-house engineering with standardized designs. 

2. Simplification of study requirements for mini projects. 

3. Use of mini-hydro Standardized Designs for both civil 
works and elecro/mechanical components. 

Parent agency to a Mini-Hydro unit would likely be PLN PISFP, which 
is currently responsible for hydro project study and design. 

Implementation of the above steps would reduce the time required 
and the cost of producing a mimi-hydro project which is ready for 
funding, procurement and construction. 

Procurement procedures currently take up to a year if the project 
includes international bidding procedures. Local bid procedures 
reduce the time somewhat. If local manufacturing and supply of the 
electro/mechanical equipment is possible, time and cost will be 
reduced. The licensing of local manufacturers by foreign turbine 
suppliers will be required. 

Project construction procedures are presently monitored by PLN 
Hydro Project Implementation Division. The project implementation 
responsibility is given to the Regional office. Mini-hydro 
projects can generally be constructed in a 12 to 18 month period of 
time. 
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D. PLN PLANNING AND PROCUREMENT PROCESS 

The five mini-hydro projects selected for inclusion in the REII 
program were chosen based upon technical and economic basis, yet 
another important consideration was the level of project 
preparedness. The projects selected ranked highest in areas of 
technical, economic and preparedness. 

Presently, all PLN hydro projects, large and small scale, are 
developed utilizing essentially the same procedure. There are some 
exceptions including a simplified environmental study for hydro 
projects of under 5,000 kilowatts in capacity. 

A basic outline of the procedure: 

Direc tora te of Planning 

Project Survey 
Survey Sab Division 

Project Study and Design 
Supporting Study Projec t 

Resource survey and project 
identi f ication 

Project Procureaent 
Division Bydro Procurement 

Project Construction 
Division Hydro Projec t 

Implementation 

Project study and engineering 
design 

Tender docuaent preparation and 
project procurement 

Supervision of project const, 
to co]q)letion 
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E. MINI-HYDRO PROJECTS TASK SUMMARY - (Complete prior to 12/31/93) 

1. Design Changes: 

Summarize changes in the design of Ulung Peliang and 
Lokomboro. Submit the changes to PISFP and KDAH with 
a recommendation based on Oct 26 PISFP meeting to 
implement the changes as a Construction Change Order. 
(Time required - 15 days, no field visit required) 

,2. Standardi zation: 

Submit to PISFP a specification for turbine hydraulic 
requirements and penstock specification for each project. 
Recommend that changes be implemented in the design spec
ification prior to submittal to KDAH. 
(Time required - 15 days, no field visit required) 

3. Procurement: 

Summarize discussion and recommendation to KDAH Procurement 
that a the foreign supplier of the turbine/generator system 
will provide an on-site consultant for coordination of 
powerhouse and penstock design in working with the local 
contractor. (Time required - 3 days) 

F. PROJECT MONITORING AND SUPERVISION 

All five REII mini-hydro projects are being implemented within 
roughly the same time period. PISFP and KDAH are and will be 
providing coordination of design and procurement services for all 
the projects. In addition, there are currently four U.K. funded 
mini-hydro projects in procurement by KDAH which may cause project 
"overload" and delay. 

It is important that the REII consultant recommended design and 
standardization changes be incorporated into PLN planning for the 
REII projects. In addition, the continued monitoring and technical 
supervision of the geographically dispersed projects should be 
planned. 

Accordingly, The following is a suggested consultant TOR for the 
REII mini-hydro component. 
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1. Work with PLN PISFP and KDAH in implementing all design 
and standardization changes recommended by the REII 
mini-hydro consultant. 

2. Provide a technical review of all KDAH tender documents 
prior to bid advertizing. Recommend needed changes. 

3. Provide PLN with a review and analysis of suppliers bid 
proposal equipment specifications for each project prior 
to supplier selection. 

4. Monitor the construction phase progress of each project, 
submit, periodic progress/activity reports and appraise 
PLN Division of Hydro Implementation of any needed action 
in a timely manner. 

5. Provide liaison between the foreign equipment supplier on-
site consultant, PLN and the civil works contractor to 
insure electo/mechanical - civil works compatibility. 

6. For each project, provide PLN with a station operator 
procedure and a maintenance schedule for system 
operation. Training program and documentation. 

7. During implementation of the five REII mini-hydro 
projects, analyze existing PLN institutional arrangements 
for implementing mini-hydro projects. Devise and present 
recommendations of streamlining project implementation. 

Consultant time required over the estimated 26 month lifetime of 
the five projects is a total of 520 days. 

Consulting engineeer's qualifications should include: 
- 4 years experience with micro or mini hydro project 
implementation in Indonesia. 

- Fluency in Bahasa Indonesia. 
- Experience with PLN institutional procedures. 
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ULUNG PELIANG MINI-HYDRO PROJECT 

Location - North Sulewesi, PLN Region 7 
Capacity - 1,090 KW 
Project estimated cost (Oct 1993 USD) - $2,679,783 
Project cost per KW in USD - $2,459 
Foreign component cost - $1,106,000 • 

(Turbine/Generator unit and consultant) 

Current Status of Project: 

1. PISPF TendeT- dnfriment review 

Ulung Peliang Micro-Hydro Project was studied by Tecsult in 1986 to 

detailed engineering design phase. The project is presently being 

reviewed by PLN PISFP to finalize the submission of tender 

documents to PLN KDAH (Director of Hydro Procurement). The 

finalization of tender documents by PLN PISFP is expected to be 

completed by mid January of 1994 at which time KDAH will begin the 

procurement procedure. 

2. Penstock position change 

A change in the position of the penstock has been recommended by 

the world Bank REII consultant for mini-hydro projects. The 

penstock position change is recommended in order to eliminate two 

river crossings incorporated into the original Tecsult design. The 

construction of a road after the Tecsult work in 1986 has 

facilitated this change in the penstock route. The penstock will 

be straightened and shortened by nearly 200 meters if the 

recommended change is incorporated. The elimination of the two 

river crossings and the shorter penstock will reduce the overall 

project cost. 

3. Method of penstock position change 

In discussions with PLN PISFP (Mr. Djapri / Oct 26,1993) concerning 

the penstock route change, an agreement was reached whereby the 

original design tender documents will be submitted for bid with a 

notation concerning the anticipated change. The actual change of 

the route will be accomplished as a construction change of work 

order after the contract signing. The reason for not incorporating 

the penstock route change into the present PISFP submittal to KDAH 

is to save time. This design change will need follow up with both 

KDAH procurement and construction supervision offices. 
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4. Estimate of project cost change 

The August 1993 Cost Estimate Summary has been amended to increase 

the cost of electro/mechanical equipment and some civil works 

areas. In reviewing the August 1993 data with PLN KDAH, there was 

concern on the part of procurement that the REII project 

electro/mechanical costs were low in comparison with 4 U.K. mini-

hydro projects currently in KDAH for procurement. The U.K. 

projects will be installed utilizing an on site foreign contractor 

for electro/mechanical. The higher U.K. costs include foreign 

contractor mobilization costs and same country lender/supplier 

considerations. The U.K. electro/mechanical cost average is $1,000 

USD per installed KW which is considered high by industry 

standards. The REII August estimates averaged $650 USD per 

installed KW. The current October estimate of electro/mechanical 

cost is $850 USD per installed KW. Suppliers consulted were Fuji 

Electric - Japan, Hydro West Group - USA, and American Hydro - USA. 

5. Required on-site services by foreign supplier 

Foreign suppliers of pre-packaged turbine/generator units for the 

REII projects should supply on-site consulting with the local 

contractor to insure powerhouse, penstock and civil works 

integration and compatibility with the suppliers equipment design. 

Installation and commissioning will also require supplier 

consultant services with the local contractor. 

6. Land procurement 

PLN land prociirement at the Uliing Peliang site will involve up to 

three houses located on or near the penstock and access road route. 

The houses are approximately 3 x 3 meters in size with grass roof, 

bamboo floor and walls. It is possible that the houses are 

temporary "garden houses" owned by people living in TameUco, several 

kilometets from the site. 
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IMPLEMENTATION SCHEDULE, MINI-HYDRO PROJECT - ULUNG PELIANG 

ID 
1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

N«Tie 
PISFP Document Review 

Tender Docs, to KDAH 

KDAH Document Preparation 

AdvertiMng 

Issue Bid Document 

Site Visit and Pre Bid Conference 

Bid Preparation by Suppliers 

Land Negotiation and Purchase 

Bid Submission by Suppliers 

KDAH Bid Evaluation 

KDAH Final Report 

Approval by PLN Board of Dir. 

Approval by Minister of Rnance 

Approval by IBRD 

Issue Letter of Intent to Suppliers 

Contract Discussion / Rnalization 

BAPPENAS Approval 

Contract Signing 1 Eff. Stan Date 

Oisburement of Startup Funds 

Turfoine/Qenerator Manufactured 

Turbine/Generator Shipping 

Electrical Equip, and Shipping 

Materiala Aquisition ar>d Shipping 

Access and Site Preparation 

Haadworks Conetructioti 

Headrace Canal Construction 

Powerhouse Construction 

Penstock Installation 

Turbine / Generator Installation 

Electrical Switchgear Instattation 

Operator House / Fencing 

Testing and Corrvntssionirtg 

Project Acceptence 

Duration 
60d 

Od 

4Ed 

20d 

15d 

20d 

60d 

lOOd 

Od 

60d 

15d 

ISd 

30d 

lOd 

lOd 

45d 

6d 

Od 

lOd 

200d 

60d 

120d 

lOOd 

20d 

60d 

120d 

80d 

80d 

aod 

60d 

40d 

40d 

20d 

Od 

O|N|D 
1994 

j|FiMAM|j|<>|A|s|0|N|D 

1 

• 
1 
• 

1 
1 
1 

1996 
J|FMAN<>|J|A|S|O|N|O 

1 

1 
1 
1 

1 

loisbursment 1 -

• 

1996 
j | F ^ A H > i h | A | s | 0 | N | 0 

$221,200 

• 
H B ^ ' S ' ^ B ' i ' 2 - $77^ 

• 

1 

• 

J\ f^\ 

t,200 

TOTAL PROJECT COST USD >2,679,783 / FOREIGN COMPONANT $1,106,000 
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COST ESTIMATE SUMMARY 

MINI HYDRO DEVELOPMENT PROJECT 

PROJECT: ULUNG PELIANQ 

DEMAND CENTER: TAHUNA 

CAPACITY: 1 x 1.090 kW TOTAL COST tN USO 

Dste: Oct 26, 1993 USD COST/KW 

«2,e79.7S3 

S2.469 

LOCAL CURRENCY EQUiVALENT IN RUPIAHS 

CODE DESCRIPTION TOTAL UNFT PRICE 
jcl^OOq^Rp »_U.S. 

TOTAL EXCHANGE TOTAL TOTAL 

_xioog R̂ATE " l ^ o ^ I199S. 5P_ 

0.0 LAND ANO LAND RIGHTS 2E.000 ZE.OOO 

PROJECT DIRECT COST 

CIVIL WORK 

1.0 General 

2.0 Land daaring and Fencing 

3.0 Access Road 

4.0 Bridges 

e.o Headwofk Water Contnil 

6.0 Open canal 100 Meters 

7.0 Headrace Penstock 870 meters 

8.0 PowertMMise arvl Civil 

8.0 Tail Race 

10.0 SwHchyanl CMI 

11.0 Operator House and Yard 

SUB TOTAL CIVIL WORK 

196,000 

22,000 

10,000 

0 

180,000 

220,000 

730,000 

62,000 

8000 

6,000 

26.000 

1.468,000 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

196.000 

22.000 

10,000 

0 

180,000 

220.000 

730.000 

62,000 

8,000 

6,000 

26.000 

1,468.000 

GENERATINQ AND SWITCH YARD EQUIPMENT 
M-1 Prepackaged turbine/generator set 
E-1 Electrical equipment 
E-2 Switchyard Equipment 

SUBTOTAL GENERATmC AND 
SWITCHYARD EQUIPMENT 

24.600 
219,000 
120,000 

383.600 

1,821,600 

«926 
0 
0 

828 

2,100 
2,100 

1.944.600 
0 
0 

1.944,600 

1,944,600 

1,969,100 
219,000 
120.000 

2,308,100 

3,786.100 SUBTOTAL PROJECT OIRECT COST 926 

PROJECT INDIRECT COST 
1-1 Preject Managsfnent Services 
1-2 Start Up and Commisstoning 
1-3 Engineering 

126,000 
6,000 

134.000 

80 
20 
80 

2,100 
2,100 
2,100 

168,000 
42,000 

168.000 

293.000 
47.00O 

3O2.00O 

SUBTOTAL PROJECT MDRECT COST 264.000 180 378,000 042.000 

TOTAL DRECT ANO INOKECT COST 

Risk 10% PPN tax 10% 

CONTINQENCY 

2.086.600 

417,100 

312.826 

1,106 

111 

111 

2,100 

2.100 

2.322.800 

232,280 

232,260 

4.409.100 

S4«.3a0 

64«.oas 

TOTAL CONSTDUCnON COST 2.816.425 1.327 Z78T,120 B.60a.6W 

TOTAL MVE8THEKT COST 2.840.42E 1.327 2.787.120 6.SS7.M6 
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COST ANALYSIS OF COMPARABLE DIESEL 
ANO HYDRO QENERATEO POWER SCHEMES 

PROJECT: ULUNG PELIANG 
DEMAND CENTER: TAHUNA 

CAPACTTY: 1090 kW 

26-Oct-93 

HYDRO GENERATED POWER SCHEME 

*AB ootta are exptesaed In current Rupiahs 

Capitalization Costs: Initial capital axpenditurs 

Cost 
X1000 Rp 

6.627,646 

Annualized Costs: Operation & Adm. Expense per year 
Maintenance Expense per year 

20,000 
10,000 

Year 

0 
1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 

15 
16 
17 

18 
19 

20 

21 
22 
23 
24 
26 

Capital Exp. 

.xJOOORp. 

0 
2.251.018 

3.376.627 

Operation. Exp. 
X1000 R£ 

0 

0 
0 

20,000 
20,000 

20,000 
20,000 
20.000 
20.000 

20,000 
20,000 

20.(XX) 
20,000 
20.000 
20,000 

20.000 
20,000 

20,000 
20,000 
20,000 
20,000 

20,000 
20,000 
20,000 
20,000 
20,UUU 

Total costs discounted over the Bte of the hydro: 

Main. Exp. 
_x_ioqp_R£ 

0 
0 
0 

10.000 

10,000 
10,000 
10.000 
10.000 
10,000 
10.0(X) 
lO.(XX) 

10,000 
10,000 
10,000 
10,000 
10,000 

10,000 

10,000 
10.000 
10,000 

10,000 
10,000 
10.000 
10,000 
10,000 
10,000 

Total Cost 
X 1000 Rp 

0 
2.261,018 
3,376,627 

30,000 
30,000 
30,000 

30,000 
30,000 
30,000 
30,000 
30,000 

30,000 
30,000 

SO.fXX) 
30,000 
30,000 

30,000 
30,000 

30,000 
30,000 

30,000 
30,000 
30.000 
30,000 
30,000 
30,000 

Present Vahie 

»! 2* . 

2,084.276 
2.894.828 

23.816 
22,051 
20,417 
18.906 
17,606 
16,208 
16,007 
13.896 

12,886 
11,913 
11,031 
10,214 

9.467 
8.767 
8.108 
7.607 

6.961 
6.436 
6.960 
6.618 
6,109 
4,731 
4,381 

6,246,848 

Present Vahw 
?«J0%_ 

2,046,380 
2,790,618 

22.639 
20,490 
18,628 
16,934 
16,396 
13,996 
12,723 
11,568 

10.515 
9.559 
8,890 
7,900 

7,182 
6.629 

6,936 
6,396 
4,90f> 
4,469 
4,0f>4 
3,e8S 
3,350 
3,046 
2,769 

6,067,143 

Present Vahie 

» i L 2 * _ 

2,009,R.-ffi 

2,691,747 
21.363 
19,066 
17,023 
16,198 

•13,570 
12.118 
10,818 
9,869 
8,624 

7,700 
6.876 
6.139 
6,481 
4,894 

4,369 
3,901 

3,483 
3,110 
2,777 
2,479 
2,214 
1,976 
1 , 7 « 

4,888,177 

Present Value 
at 14%_ 

1,974,677 

2,698,128 
20,248 
17,762 
16,681 
13,668 
11,988 
10,617 

9,226 
8.092 

7,099 
6.227 

6,462 
4,791 
4,203 
3,687 

3,234 
2.837 
2,488 

2,183 
1,916 
1.680 
1.473 
1.292 
1.134 

4.729.493 

Observed Cost per kflo«*att hour. 
CspsilHl Fsctor 
Total Cost incurred over tfw life of the of the proiect: 

Total Kilowstt hours produced over ths 26 years: 

Tot i i Cost per Ufewstt hoar 

70% 60% 60% 
6.317,646 6,317,646 6,317,546 

139,300,000 119,400.000 99,600,000 
46.36 62.91 63.40 
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COST ANALYSIS OF COMPARABLE DIESEL 
AND HYDRO GENERATED POWER SCHEMES 

PROJECT: ULUNO PELIANQ 
DEMAND CENTER: TAHUNA 

CAPACfTY: 1090 kW 

COMPARABLE DIESEL OENERATED POWER SCHEME 

Number of Generatora to onaduce a comparable output caoacitv of 1090 kW: 

Multiplier 
Number of 250 kW diesel units to meet a constant 1090kW capacity: 

*A8 costs are expressed In cunent Rupiahs 

Capitoiizatkin Costs: Initial capital expenditure per unit 
Major overtiaul cost per unit 

Afmuattzed Costs: Diesel fuel coals per year/ unit 
Lubrication cost per year/ unit 
Operatkm & Administrative cost/year 

jpacity: 

Cost/ unit 
x 1 0 0 0 R £ 

241.116 
60,000 

105,731 
7,082 

20,000 

1.67 
7 

( of units 

7 
7 

7 
7 

1 

Total Cost 

xlOOO 

1.887.806 
350.000 

740,117 
49,674 
20,000 

Annual Real 
Cost Escalatioi 

« 
2% 

3% 
3% 
0% 

Year Capital Exp. Major Overhaul Diesel & hibe Exp. Operation Exp. Total Cost Present Vahie Present Value ' Present Vahie Present Value 

? J9°2% ll°2PJ\E ^J2°9A. *J9P95R. 'L^S^PI'Z. !J5* J?_1P* •! 1 ^ * »* i**. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18-

19 

20 

21 

22 

23 

24 

26 

1,687,805 

386.000 

416,800 

449,064 

484,989 

623.788 

789,691 

813,382 

837,783 

882,917 

888,804 

915,468 

942.932 

971,220 

1,000,357 

1,030,368 

1,061,279 

1,093,117 

1,126,911 

1,169,688 

1,194,478 

1,230,313 

1.267,222 

1,308,239 

1.344,396 

1,384.728 

1.426.270 

1.469,068 

1,513,130 

1,568.624 

1,805,279 

20,000 

20,000 

20,000 

20,000 

20.000 

20.000 

20.000 

20.000 

20.000 

20.000 

20.000 

20.000 

20.000 

20,000 

20,000 

20,000 

20,000 

20,000 

20,000 

20,000 

20,000 

20,000 

20.000 

20,000 

20.000 

1,687.806 

809,891 

833,382 

867,783 

882,917 

1,293,804 

935,468 

962,932 

991,220 

1,436,167 

1.060,368 

1,061.279 

1,113.117 

1,684,976 

1.179,688 

1,214,478 

1.260,313 

1,772,211 

1,326.238 

1,384,396 

1,404,728 

1,970,068 

1,489.068 

1.633.130 

1.578,524 

1,626.279 

1,687.806 

749,714 

714,491 

680,936 

648,970 

880,641 

689,604 

661,862 

535,526 

718.436 

488,623 

483,742 

442.034 

686,469 

401,638 

382,864 

384,964 

478.974 

331,840 

316,147 

301,382 

391.363 

273.8S8 

261.116 

248.932 

237.320 

1.687.806 

736.083 

688,746 

644,466 

803,044 

BOS, 351 

628,047 

494,137 

462,412 

609,071 

404,962 

378,982 

364,673 

462,007 

310.648 

290.736 

272,106 

360,623 

238,366 

223.090 

208,804 

266,216 

182.826 

171.217 

180,261 

160.007 

1,687,806 

722,938 

664,367 

610,663 

661,110 

734,139 

473,937 

436.682 

400,337 

517,893 

338,190 

310,842 

286,709 

366,527 

241,388 

221,881 

203.963 

258,113 

172,334 

158,416 

146,624 

182,348 

123,069 

113,127 

103,996 

96,604 

1,687,806 

710,266 

641,260 

678,979 

622,768 

671,961 

426,187 

384,824 

347,481 

441,630 

283,330 

266,849 

231,038 

290,396 

188,408 

170.144 

163,663 

191,044 

125,316 

113,174 

102,210 

126,741 

83,369 

75.296 

68,0O4 

61,420 

Total cost discounted over the life of the diesel generstors; 10,684,760 8,670,136 7,063,660 6,892.211 

Obsarwsd Cost per k lowett hour. 
Totsl Cost irteuiTed over tfte Bfe of the of the protect: 
Total Kilowatt hours produced over ttie 26 years: 
Total Cost per klewatt hour (Rp>: 

33.237,999 
199,000,000 

167.03 
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BAMBALO MINI-HYDRO PROJECT 

Location - Central Sulewesi, PLN Region 7 
Capacity - 2,500 KW 
Project estimated cost (Oct 1993 DSD) - $5,111,539 
Project cost per KW in USD - $2,045 
Foreign component cost - $2,366,000 . 

(Turbine/Generator unit and consultant) 

Current Status of Project: 

1. PISPF Tender document review 

Bambalo Micro-Hydro Project was studied by Tecsult in 1986 to 

detailed engineering design phase. The project is presently being 

reviewed by PLN PISFP to finalize the submission of tender 

documents to PLN KDAH (Director of Hydro Procurement). The 

finalization of tender documents by PLN PISFP is expected to be 

completed by mid January of 1994 at which time KDAH will begin the 

procurement procedure. 

2. Estimate of proiect cost change 

The August 1993 Cost Estimate Summary has been amended to increase 

the cost of electro/mechanical equipment and some civil works 

areas. In reviewing the August 1993 data with PLN KDAH, there was 

concern on the part of procurement that the REII project 

electro/mechanical costs were low in comparison with 4 U.K. mini-

hydro projects currently in KDAH for procurement. The U.K. 

projects will be installed utilizing an on site foreign contractor 

for electro/mechanical. The higher U.K. costs include foreign 

contractor mobilization costs and same country lender/supplier 

considerations. The U.K. electro/mechanical cost average is $1,000 

USD per installed KW which is considered high by industry 

standards. The REII August estimates averaged $650 USD per 

installed KW. The current October estimate of electro/mechanical 

cost is $850 USD per installed KW. Suppliers consulted were Fuji 

Electric - Japan, Hydro West Group - USA, and American Hydro - USA. 
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3. Required on-site ser̂ rices by foreign supplier 

Foreign suppliers of pre-packaged turbine/generator units for the 

REII projects should supply on-site consulting with the local 

contractor to insure powerhouse, penstock and civil works 

integration and compatibility with the suppliers equipment design. 

Installation and commissioning will also require supplier 

consultant services with the local contractor. 

4. Land procurement 

PLN land procurement at the Ulung Peliang site will involve 

replaceing a domestic water system on the penstock and access road 

route. The value of the villager installed domestic water system 

is estimated to be Rp. 5.000.000. The water source for the 

domestic water system will not be involved, only the storage tank 

and pipeline. No houses, gardens or other impovements are involved 

the project land aquisition. 
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IMPLEMENTATION SCHEDULE. MINI-HYDRO PROJECT - BAMBALO 

10 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

32 

33 

34 

Name 
PISFP Document Review 

Tender Docs, to KDAH 

KDAH Document Preparation 

Advertislnfl 

Issue Bid Document 

Site Visit and Pre Bid Conference 

Bid Preparation by Suppliers 

Lartd Negotiation « id Purchase 

Bid Submission by Suppliers 

KDAH Bid Evaluation 

KDAH Rnal Report 

Approval by PLN Board of Dir. 

Approval by Minister of Finance 

Approval by IBRD 

Issue Letter of Intent to Suppliers 

Contract Discussion / Rnalization 

BAPPENAS Approval 

Contract Signing / Eff. Start Date 

Disburamant of Startup Funds 

Turbine/Ganarator. Manufacturod 

TurbineAjenerator Shipping 

Electrical Equip, and Shipping 

Materials Aquisition and Shipping 

Construction Mobilization 

Access and Site Preparation 

Haadworks Construction 

Headrace Canal Construction 

Powerhouse Construction 

Penstock Installation 

Turbine / Qanerator InataAation 

Electrical Switct>gear tnatailation 

Oparator House / Fencing 

Teating and Commisaioning 

Protect Acceptance 

Duration 
60d 

Od 

46d 

20d 

16d 

20d 

60d 

lOOd 

Od 

eOd 

16d 

15d 

30d 

lOd 

lOd 

46d 

6d 

Od 

lOd 

200d 

60d 

120d 

lOOd 

20d 

60d 

120d 

80d 

80d 

eod 

60d 

40d 

40d 

20d 

Od 

O N D 
1994 

J F M A M J J A S O N D 
i99o 

J F M A M J J A S O N D 

I 
• 

Disburement 1 - $473,000 | 

1996 
J F M A M J J A S O 

Disburement 2 - $1,655,500 

Disbursment 3 1236 SCK: ^ 
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COST ESTIMATE SUMMARY 

MINI HYDRO DEVELOPMENT PROJECT 

PROJECT: BAMBALO 

DEMAND CENTER: POSO 

CAPACITY: 2 x 1,250 kW TOTAL COST IN USD 

Dote: Oct 26, 1993 OSD COST/KW 

*6.111,639 

«2.046 

" EQuivALEiCf IN RUPJAHS" LOCAL CURRENCY FOREIGN CURRENCY 

CODE DESCRIPTION TOTAL UNITPRKX TOTAL EXCHANGE 
xlOOORp «U.8. xlOOO RATE 

TOTAL TOTAL 

xipOORp^ i'.PSPJ'P 

0.0 LAND AND LAND RIQHTS 

(30.000 sq/m @ rp 2.000) 

PROJECT DIRECT COST 

CIVIL WORK 

1.0 General 

2.0 Land Clearing end Fencing 

3.0 Access Road 

4.0 Bridges 

6.0 Heedwork Water Control 

6.0 Open canal 

7.0 Headrace Penstock 

8.0 Powertwuse Civil 

9.0 Tan Roce 

10.0 Switchyard Civil 

11.0 Operator House end Yard 

SUB TOTAL CIVIL WORK 

GENERATWG AND SWITCH YARD EQUIPMENT 
M-1 Prepsckaged turfaine/gerwrator set (2 units) 
E-1 Electrfc:al equipment 
E-2 Switchyard Equipment 

SUBTOTAL GENERATING ANO 
SWITCHYARD EQUIPMENT 

60.000 

460.000 

30,000 

4,000 

0 

310,000 

760,000 

766,000 

86,000 

7,000 

7,000 

26,000 

2.426,000 

49,000 
438,000 
240,000 

727,000 

3,162,000 

60,000 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

*2,126 
SO 
SO 

12,126 

12.126 

• 

2100 

2100 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

4,462,600 

0 
0 

4,462,600 

460,000 

30,000 

4,000 

310,000 

760,000 

766,000 

88,000 

7,000 

7,000 

26,000 

2,426,000 

4,511,500 

438,000 

240,000 

6,189,500 

SUBTOTAL PROJECT DUffiCT COST 4,462.600 7,614,500 

PROJECT INDIRECT COST 
1-1 Project Management Services 
1-2 Stan Up and Commissioning 
1-3 Engineering 

146,000 
10,000 

185,172 

180 
M O 

*120 

2100 

2100 
2100 

168,000 

84,000 

262.000 

313,000 

94,000 

437,172 

SUBTOTAL PROJECT MOBtECT COST 340,172 •240 604,000 844,172 

TOTAL DIRECT U t D MOnECT COST 

Risk 10% PPN 10% 

CONTWGENCY 

3,482.172 

698,434 

623.826 

•zsee 

•237 

•237 

2100 

2100 

4,868.600 

488,660 

496,680 

8,468.672 

1,196,084 

1,020,476 

TOTAL CONSmtKniON COST 4.714.432 • 2 3 3 8 6.9BajBO0 10,674.232 

TOTAL HHVESnCflT COST 4.774.432 • 2 3 3 B 6,968.800 10.734.232 
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COST ANALYSIS OF COMPARABLE DIESEL 
ANO HYDRO GENERATED POWER SCHEMES 

PROJECT: BAMBALO 

DEMAND CENTER: POSO 
CAPACfTY: 2600 kW 

26-Oct-93 

HYDRO OENERATED POWER SCHEME 

•AS costs are expieesed in cunent Rupiahs 

Cspltalizstion Costs: Initial capital expenditure 

Annualized Costs: Opeistnn & Adm. Expense per year 
Maintenance Expense per year 

Cost 
x 1 0 0 0 ( 5 _ 

10,734,232 

20,000 
10,000 

Year Capital Exp. Operation. Exp. 

yjops*?? ilPSP-ff 
Main. Exp. 

xJOOO Rp^ _ 

0 
0 

0 

10.000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 

10.000 
10,000 
10,000 
10,000 
10,000 

10,000 

10,000 
10,000 

10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,00O 

Total Cost 

_x_1^0p_R£ _ 

0 
4,293,693 

6,440,639 
30,000 

30,000 
30,000 
30,000 
30,000 
30,000 
30,000 

30,000 
30,000 
30,000 

30,000 
30,000 

30,000 

30,000 
30,000 
30,000 

30,000 

30,000 
30,000 
30,000 
30,000 
30.000 
30,000 

Present Value 

»?8%_ 

3,976,641 

6,621,724 
23,816 
22,061 
20,417 

18,906 
17,606 
16.208 
16,007 

13,896 
12,886 
11,913 

11,031 
10,214 

9,467 

8,767 
8,108 
7,607 

6,961 

6.436 
6,860 
6,518 
6,109 
4.731 
4,381 

9.764,111 

Present Vahjo 

.BllP%_ 

3,903,367 

6,322,760 
22,639 

20,490 
18,628 
16,934 

15,385 
13,996 
12,723 
11,666 
10,616 
9,669 

8,690 

7,900 
7,182 

6,629 
5,936 

5,396 
4,906 
4,469 

4.064 
3.686 
3,350 
3,046 
2,769 

9,446,362 

Present Vahje 
at 1̂ 2%_ 

3,833.664 

6,134,388 
21.363 

19.068 
17.023 
16.199 
13,670 
12.116 
10.818 
9.689 
8.624 
7.700 

6.876 

6.138 
6.481 
4.894 
4.389 

3.901 
3.483 
3.110 

2.777 
2.479 
2.214 
1.976 
1,768 

9,152,606 

Present Value 

et_14%_ 

3,766,397 
4,956,786 

20,249 
17,762 

15,681 
13,f»flH 
11,989 
10,617 
9,226 
8,092 

7,099 
6,227 

6,462 
4,791 

4,203 

3,687 
3,234 

2,837 

2,488 
2,183 

1.816 
1,680 
1,473 
1,292 
1.134 

8,878,971 

0 
1 

2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

12 
13 

14 

16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

0 
4,293,693 
6,440,639 

0 
0 
0 

20,000 
20,000 
20,000 
20.000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20.000 
20,000 
20,000 
20,000 
20,000 

Total cost discounted over tlie Hfe of ttw hydro: 

Obssrwtd Cost psr k iewst t hour 
Capsiity Factor. 

Total Cost incurred over ttM Rfe of tlie of tt«e project: 
Total Kilowatt houre produced over the 26 years: 

Totsl Cost per Uhmratt hour 

70% 60% 60% 
11,424,232 11,424,232 11.424,232 

386,000,000 330,000,000 276,000,000 

28.67 34.82 41.64 
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COST ANALYSIS OF COU>ARABL£ DIESEL 
AND HYDRO (SNERATED POWER SCHEMES 

PROJECT: BAMBALO 

DEMAND CENTER: POSO 
CAPACITY: 2600 kW 

COMPARA&E DIESEL GENERATED POWER StSIElW 

Mumber of Generators to produce acompambte output eapseitv of 2600 kW: 

Multiplier 
Number of 250 kW diesel units to meet a consiant 250McW capscrty; 

1.97 
T7 

* A I costa BIB BXpfsesed tn Cuirent RupialB 

Copitdaatkm Coste: lnftialca|i^sj axperid iture'^pwi unit 
Major overhaul cost per unit 

Armudued. Costs: f ^ e ^ ^ J costs per year/ unit 
Lubricetkin cost per year/ unit 
Opisratrati & MTnin»trs#im ct^lt/year 

Cost/ unit Total Cost Annual fteol 

241.115 
60.000 

105,731 
7,082 

2O,0CK) 

17 
17 

17 
17 
1 

4.098.965 
850,000 

1.797.427 
120,394 
20,000 

* 
2% 

3% 
3% 
0% 

Year Capital Exp. M^or Overtisul Diesel & lube Eitp. Operation Exp. 

' ' J ^ ' ^ - - - it^SPJ^ _ \}Sf^B^ ^'.59Pj^ . 
Total Cost Present Value 

X 10iOO_^ rtjf*. 

Piesenf Value 
st 10% 

Preserrt V ^ M > 

ot 12% 

^Meht Vahia 
at 14% 

0 
1 
2 
3 
4 
5 
e 

7 

a 
9 

10 
I I 

12 
13 
14 

15: 
16 
17 
1B' 
19 
20 

21 
22 
23 
24 
25 

4.098.965 

936,000 

1,009,800 

1,0M,6e4 

1.177,831 

1,272,067 

1,917,821 
1.976.366 
2.034,616 
2 . 0 9 6 , ^ 5 
2.158.624 
2;223,2B0 
2 , 2 ^ , 9 7 9 

,2,358,878 
2,429.438 
2,503,321 
2,677.391 
2,664,713 
2,734.364 

2 , e t e , » s 
2,KI0.B7e 
2,987,903 
3,077,640 
3,Te9,rae 
3.264,962 
3,382,911 
3.463.798 
3,567,712 
3,874,743 
3,784,986 
3 . 8 9 8 . 5 ^ 

20.000 
20,000 
20,000 
20.000 
20,000 
20,000. 
20,000 
20,000 
20,000 
20,(X)0 
20,000 
20,000 
20,000 
20.O0O 
20,000 
20.000 
20,000 
20.000 
20.000 
20.000 
20,000 
20,000 
20,000 
20,000 
20,000 

4,098,965 

1;937,821 

1,996.^6 

2,064,818 

2,116.666 

3,113,624 

2,243,280 

2;3DB,97e 

2,378,878 

3.469.238 

2,622,321 

2,697,^1 

2,674,713 

3,844,938 

2.8^,3^ 

2,920,878 

3,007,903 

4,276,370 

3,m,ee8 

3,284,982 

3,3^,911 

A-.f /SB, BG9 
3.587,712 

3,694^743 

3,S04,8TO 

3.918,538 

4.098.8^ 

1,794,279 

1,710,^6 

1,831,021 

i.566^oro 
2.119,012 

1,413,647 

1,347.860 

1,285,126 

1,730,480 

f.ira.323 

1,113,977 

1.082; i e e 
1,413,778 

9^.679 

920; 7192 

877,978 

1,165,600 

7^,281 

761,105 

726,797 

944,778 

668,826 

629,271 

800,044 

672,176 

4.QB8i966 

1,781,865 

1,649,064 

1,B43,8M 

1,445,021 

1,933,264 

1,266,273 

1.186,384 

1,109,671 

1,467,(^5 

972,484 

910.370 

882,246 

1,113,742 

746,909 

099,236 

864,807 

845.859 

573,725 

537,118 

602;S4S 

642,681 

440,738 

412.622 

388,303 

4.098,^5 

1,730,197 

1,S90,6ffi 

1,462.4^ 

1,344,637 

1,7e6,eS7 

1,136,516 

1,044,917 

960.708 

1,247,436 

812,120 

746,888 

886,632 

rai,161 

&ao,3ei 

633;e33 

480,^4 

822,884 

414,809 

381,406 

360,fl96 

440.200 

296,498 

272,628 

260,690 

230,501 

4,098,966 

1.699.843 

1.535,M1 

1,388,807 

1,262,637 

1,617,087 

1,022,008 

923,164 

833,867 

1,063,743 

690,381 

ei4.6m 
656,161 

700,048 

462^999 

408,204 

389,646 

480,884 

301,837 

272,482 

246,146 

%3,548 

200,888 

181,467 

ie3;822 

14e,<«2 

Tetel cost dist^untsd over the t t» of ttie diesel t^nMotors: 2 5 , ^ 1 , 6 0 3 20,603,431 16,854.516 14,160,334 

Obssrued Onal per k lowett Imur. 
Totd Cost incumd over the Irfa of the of t f n project: 
Total Kilowatt hours produced over tfie 26 yens; 
Totid Crat pier Utowatt hour.fltp): 

80,006,670 
660,000;000 

14S.47 
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IjOKOMBORCr MINI-HYDRO PROJECT 

Location - HTT Sumba, PUI Region 11 
Capacity - 860 KW 
Project estiaated cost (Oct 1993 USD) - $2,279,393 
Project cost per KW in OSD - $2,650 
Foreign component cost - $990 > 000 . 
(Turbine/Generator unit and consulisiant) * 

Current Status of Project; 

1. PISPF Tender dociment review 

Lokomboro miero-Hydro Project was studied by Tecsult in 1986 to 

detailed engineering design phase. The project is presently being 

reviewed by PLN PISFP to finalize the submission of tender 

documents to PLN KDAH (Director of Hydro Procurement). The 

finalization of tender documents by PLN PISFP is expected to be 

completed by mid January of 1994 at which time KDAH will begin the 

procurement procedure. 

2. Change in headwork design. 

The 1986 Tecsult design for Lokomboro utilizes a cliff side 

installation of a portion of the penstock near the headworks. In 

reviewing the design, it was determined that a short 25 to 30 meter 

tunnel through the easily excavated limestone rock would proyide a 

alternate route for the penstock. The current cost figures include 

this modification tp the priginal design. The installation of the. 

penstock through the ttmnel will provide a more efficient and safer 

installation of the pipeline. PISFP and KDAH will use the present 

tender documents and the change will be made as a construction work 

change. 

3. Proiect cost change 

The August 1993 Cost Estimate Summary has been amended to increase 

the cpst of electro/mechanical equipment and some civil works 

areas. In reviewing the August 1993 data with PLN lÔ AH, there was 

concern on the part of procurement that the REII project 

electro/mechanical costs were low in comparison with 4 U.K. mini-

hydro projects currently in KDMI for procurement. The U.K. 

prpjects will te installed utilizing an on site foreign contractor 

for electro/mechanical. The higher U.K. costs include foreign 

contractor mobilization costs and same country lender/supplier 

considerations. The U.K. electro/mechanical cost average is $1,000 
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USD per installed KW which is cons i der efd high by industry 

standards. The REII August estimates averaged $650 USD per 

installed KW. The current October estimate of Glectro/mechanical 

cost is $850 USD per Installed KW. Suppliers conisuIted were Fuji 

Electric - Japan, Hydro West Group - USA, and American Hydro - USA. 

4. Required on-site services by foreign supplier 

Foreign suppliers of pre-packaged turbine/generator units for the 

REII projects should supply on-site consulting with the local 

contractor to insure powerhouse, penstock and civil works 

integration and compatibility with the suppliers equipment design. 

Installation and commissioning will also require supplier 

consultant services with the local contractor. 

5. Land procurewant 

The lokomt«Dro mini-hydro project utilizes a short penstock and will 

require a minimal land acquisition. The project location is in an 

area of undeveloped and utilized land. An existing .road will be 

upgraded to access the site. 
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IMPLEMENTATION SCHEDULE, MINI-HYDRO PROJECT - LOKOMBORO 

ID 
1 

2 

3 

4 

5 

6 

7 

S 

9 

10 

11 

12 

13 

1 * 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

Nsme 
PiSf f DoctHmnt Review 

Tender Does, to KDAH 

KDAH Document Preparatipn 

Advertistng 

Issue Bid Docunnent 

Site Visit and Pre Bid Gonferenco 

Bid Preparation by Suppliers 

Land Negotiation and Purchase 

Bid Submisaidn by Suppliers 

KDAH Bid Evaluation 

KDAH Rnd Report 

Approvd by PLN Board of Dir. 

Appi^oval by Minister of Rnwice 

Approval by IBRD 

ls«ue Letter of t n t ^ t to SuppliarB 

ContTTCt DIscusaion / FinalizstiMi 

BAPPENAS Approval 

Contract Signing / Eff. Starr Date 

Disbursirient df St«tup Funde 

Turbma/Qanwator Manufactured 

TurtHne/GeneratM SNpfNng 

Electrical Ej^ip. artd Shipping 

Mstariato Aquisition artd Shipping 

Construction MobtKzation 

Accses and Sha Praparatim 

Headworkt Conatructioh 

Penstock Tunnd - 30 M 

PowerhouM Construction 

Turbine f Qanerator ktettfation 

Baotricoi Switeh^)«w fnatrtation 

Opw^ator House / Fencing 

T«ating en i CommiMionina 

Prt^ect Acceptance 

^ret i<m C 
dOd 

Od 

4&d 

20d 

lEd 

20d 

60d 

lOOd 

Od 

eod 

,16d 

15d 

30d 

lOd 

lOd 

45d 

6d 

Od 

lOd 

200d 

60d 

120d 

100d 

20d 

60ft 

•t20d 

9Dd 

80«1 

eod 

aod 

A06 

40d 

2Dd 

Od 

) N D 
^mA 

J FJMAMJ J A S Q J N | D 

1 
• 

I 
1 
• 

• 

1 
1 
1 

Disburement 1 - $1 

toss 
J F I ^ A ^ J J A S O N D 

1 
1 
1 

1 
• 

18,000 1 

issa 
J F M A ^ J J A S O | N [ D 

t 

Diebursnient 2 - $S93,0(X) H B 

• 

' • • 1 ^ 

' • 

Diebureme 

1 

• 
» t 3 - $99,000 • 

I t s 
J F M A M J J 

•¥ 

Total project cost in USD $2,279,393 / Foragn componant • 19^,000 
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COST ESTIMATE SURAMARY 

MINI HYDRO DEVELOPMENT PROJECT 
pnOJECT: LOKOBORO 

DEMAND CENTER: WAlKAeLiBAK 
CAPACriy: 1x893 kW TOTAL COST IN USO 

Date: Oct 28: 1993 USO COST/KW 
•2,279,393 
«2,W0 

CODE DESOtimON 

LOCAL CURRENCY FOREIGN CURRENCY EQUIVALENT IN RLIPUHB 

TOTAL UNIT PRICE TOTAL 
_xrooq_Hp_ _ _ _ t _ U ; S . >L' ̂  _ 

EXCHANGE 
RATE . 

TOTAL 
_x10pORp_ 

TOTAL 
X 1 0 0 0 F ^ 

0.0 LAND AND LAND RIOHTS %,000 .30,000 

1.0 
2.0 
3.0 
4.0 
6.0 
6.0 
7.0 

e.o 
9.0 

10.0 
11.0 

PROJECT OIRECT COST 
CIVIL WORK 

General 
Leral OaarHig and fencing 
Access Road 
BniQoe 
Hesdwoit Water Ccntml 
Canal 
HeKlrecB Penetocit 
Powertmuso Civil 
Tail Race 
Switchyard Ovil 
Operator House end Y » d 

SUB TOTAL CIVIL WORK 

GENERATINQ AND SWFTCM YARD EQUIPMENT 
M-1 Prepackaged turtiihe/gerteranir aiit 
E-1 Electts;al equipment 
E-2 SwrtchyanJ Equipment 

SUBTOTAL GENERATmO AND 
SWrrCHYARO EQUIPMENT 

166,000 
20,000 
66,000 

0 
243,000 

0 
4 ^ , 0 0 0 

62,000 
8.000 
B.OOO 

2B,000 
1,078,000 

24;BO0 
189,000 
120,000 

333,600 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

«8 l 6 

w 
*o 

1810 

i 

2100 
2100 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1i701,000 
0 
0 

1,701.000 

186.000 
20;000 
86,000 

0 
243,000 

0 
486,000 

82,COO 
8,000 
6,000 

26.000 
1,078.000 

1,726,600 
189.000 
120,000 

2,034,600 

SUBTOTAL PROJECT DIRECT COST U411,600 *eio 1,701,000 3.112,600 

KIOJECT INDIRECT COST 
l-l P r o ^ t Msnsgemant Servicse 
1-2 Start Up and Commtssionirq 
1-3 Er^ineenr^ 

126,000 
6,000 

134.000 

«80 
•20 

«ao 

2100 
2100 
2100 

168,000 
42.000 

168,000 

293.000 
47.000 

302,000 

SUBTOTAL PROJECT INDVtECT COST 264,000 4180 378.000 642,000 

TOTAL DIRECT AND MDnECT OOST 

ftirii10% p m 10% 

CONTINGENCY 

1.876,600 

3 ^ . 1 0 0 

261,326 

«aso 

199 

499 

2100 

2100 

2,079.000 

207.MX) 

207,900 

3.764,600 

543,000 

459,326 

TOTAL CONSTRUCnOM COST 2.281,926 *1,188 2,494,800 4.76fl,72E 

TOTAL INVEGT«IBrr COOT 2jei.a2s •1,188 2,494,000 4i7S8.726 
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COST ANALYSIS OF COMPARABLE DIESEL 
APTO HYDRO OEKERATEO POWER SCHEIweS 

PROJECT: LOKOBORO 
DEMAftD CENTER: WAKABUBAK 

CAPACTTY: 880 kW 

COM>ARAm.E DIESEL GEMStATB} POWBI SCHEhS 

Nuni>>er of Generators to sroduce a comnarabte output caoneitv of 860 kW: 

MultipHer 
Numbar of!260 kW dtesel units to meet a coR^ent 2600kW capacity: 

1.97 
e 

• A l COMB BIS sxpresssd fn currant.Rupiahs 

CepitaHzatkHi Costs: Initial capital expand itUra per unit 
Major Dvertfaul cost per unit 

AnnuBSiad Ooss: DwssI fuel CMtB par year/ unit 
Lubrication cost per year/ unit 
Operation & Administrattva c o s t ^ s r 

Cost/ utM Total Cost Annuai Real 

241.115 
60:000 

106,731 
7,082 
20,000 

6 
6 

6 
6 
1 

1,446,6«) 
K » . 0 0 0 

6 3 4 , 3 ^ 

42,492 
20,000 

» 
2% 

3% 
3% 
0% 

Year' Capital Exp. Major Oyerluul DieesI & lube Exp. Operation Exp. Total Cost Pressnt V A n Prosent Value Present Valua 

t t 12% at 14% 

0 
1 
2 

3 
4 
6 
6 
7 
S 
9 

10 

11 

12 
13 
14 
15 
16 
17 
IB 
19 
20 
21 
22 
23 

24 
26 

1.448.680 

3%,000 

358.400 

3B4.912 

416.706 

444.981 

876.878 
697,184 
718.100 
739,843 
761,832 
V B 4 , 6 8 7 

808.226 
832.475 
867.449 
883,172 

909.967 
9%. 957 
9 ^ , 0 6 8 
994,01 a 

1.023,839 
1,C»4,664 
1,088,190 
1,116,779 
1,162,3% 
1,186,810 
1,222,517 
1.259.192 
1,296,988 
1 ,3^ ,877 
1,376,964 

20,000 
20.000 
20.000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20.000 
20,000 
2Q.0ai 
20,000 
20,CO0 
20.000 
20,000 
20,000 
20.000 
20,000 
20,000 
20,000 
20.000 
20,000 
20,6(» 
20,000 

1,449,990 
896.878 
717,184 
738,100 
759.643 

1,111.832 
804.887 
828,228 
862.475 

1,233,849 
903,172 

929,967 
966,967 

1 ,^9 ,978 
1.014.018 
1,043,839 
1,074,654 
1,621.695 
1.138,776 
1,172.3M 
1,208,910 
1.891,478 
1,279.192 
1 ,316 ,9^ 
1 ,^6,877 
1,396.964 

1,446,690 
646,267 
914.870 
586.927 
668,390 
7 5 6 . ^ 4 
E07,(»9 
483.263 
480.566 
617,232 
418.344 
398,71 is 
380,021 
603,738 
345.234 
329.081 
313.%2 
411.321 
284,978 
271.846 
268,940 
^ » . 0 2 2 
236.295 
224.300 
213.«i\ 
203,834 

1.44«.mO 
633,625 
592,714 
564,646 
618,848 
890,380 
454,225 
426,012 
^ 7 . 8 8 8 
523.272 
348.212 
32S.843 
304,916 
386.834 
207,023 
2 4 9 , » 7 
233,854 
301,099 
204.819 
191,887 
179.389 
22fl,670 
167.144 
147.077 
1 3 7 . ^ 8 
128,841 

1.448,890 
622,213 
671,735 
525.3% 
462,78? 
930.883 
407.880 
374,648 
344.300 
444,838 
290,797 

246,62? 

313.964 
207,488 
190.706 
175.283 
221.855 
148.088 
136,117 
126,116 
156^663 
106;716 

97,179 
89,326 
62,115 

1.448,890 
611,296 
661.860 
488,198 
449,770 
677,451 
368:605 
330.991 
2TO.843 
379.418 
243;92e 
2'19,976 
198,625 

248.431 
161:949 
146,236 
132,C«4 

164.0W 
107,884 
97,244 
67,917 

107,980 
71.619 
64,679 
69:412 
52,753 

Totsl c«ist dtecounlsd over tha life of tfie dhrsel gmmaUmi: 9,088,066 7,388,807 6,063.675. 6 , 0^ ,399 

Obsonred Coisl per UtowMt hew. 
Total Cost incurred over this Kfe of the of the pnqect: 
Tota) Kilowatt hows produced oyer dte 26 yeers: 
ToW C O M per ktowatt hour (Itpl: 

26.561.142 
112,426.000 

2E4.06 
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COST AIIALYSIS OF COMPARABLE DIESSL 
ATID HYimO SNERAT^D POWER SOIEMES 

PROJECT: LOKOaORO 
DEMAMO CEKT1ER: WAHtABUBAK 

CAPACITY: S80 kW 

2i8-Oct-93 

HYDRO ^NERATED POWER SCHEhE 

Capitalization Costs: 

Annualized Costs: 

Year 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
16 

19 
17 
16 
19 
20 

21 
22 
23 

24 
,26 

Capital Exp. 

xJOpOfip, 

0 
1,851.366 
2.936,460 

Initial capitd expendituie 

:^>enition & Adiri, ExpenaiB per' year 
Maintenance Expense per yeer. 

Operatkm, Exp. 

ILli^^J^ 

0 

6 
0 

20.000 
20,000 
20.000 
TO.OOO 
20.000 

20.000 
20.tXX) 
20,000 
20,000 

20,UXJ 
20,000 

30,000 
30,000 
20,000 
20,000 

30.000 
20,000 
20.000 
20,000 
20,000 

20,000 

20.000 
20.000 

Total rawt tttscountad over tho Hfe of the hydro: 

Malri. Exp. 

_x_10iX)Jt£ _ _ 

0 
0 
0 

10,000 
10,<MII) 
10,000 
10,000 
10,000 

10.000 
lO.OOO 
10.000 
10,000 

10. (XN) 
lO.UUO 
10.000 
10.000 
10,000 
10,000 

10,000 
10,000 
10,000 

10.000 
10.000 

10,000 
10,000 
10,000 

Total OMt 

__x_1000Rp_ 

0 

1,861,299 
3,936,460 

30,000 
30,000 
30,(XX> 
30,000 
30.000 
30,000 
SO.IKX) 
30,000 

30,(X>U 
30,000 
30.000 
30,000 

30,000 

30,000 

30,000 
30,000 
30,000 
30,000 

30,000 
30,000 
30.000 
30,000 
30,000 

Cost 

_x_.1_0«)_Rp_ 

4i786,726 

20,000 
10,000 

Pmeetit Value 

?!§* . 

1,714,135 
2 , 6 1 6 , ^ 4 

23,816 
22,06.1 
20,417 
1 8 , « 6 
17,505 
19,208 

16,007 
1 3 , ^ 6 
12.RA6 

11,913 
11,031 

10,214 
9^457 
8,767 
a, 108 

7,607 
6,951 
6.436 
5.960 
5.518 

6.108 
4.731 
4,381 

4.497.664 

Present Value 

i * j o * , 

1.^13.969 
2.428.000 

22.638 
20.490 
16,626 

._ 16,934 
15,386 
13,995 
12:723 

11,699 
10,516 
8,559 
8,880 
7:900 

7,182 
6;629 
.6,936 
6.396 
A .nm 

4,469 
4^064 
3.686 
3;350 

3,046 
2,798 

4,329,214 

* • 

Present Value 

?L'J*_ 

1.853.916 

2,340,131 
21:363 
19.066 
17,023 

16,199 
13,570 

12,116 
'10.818 ' 

9 . ^ 9 
8,624 

7,700 
6,676 
6.139 
5,481 
4,694 
4,369 

3.901 
3,483 
3.110 
2, I t I 
2,479 

2,214 
1,976 
1,785 

4,177.93? 

Presant Vafaw 

11j»J6. 

1,633.918 
• 2,268,741 

20,249 
17,762 
16.561 
13.668 
11,9TO 
10,617 

9,226 
6,092 
7,099 
6.227 
6,462 

4:791 
4.203 
3,687 
3,234 

2,637 
2,486 
3:163 
1,916 
1,880 

1.473 
1,392 
1,134 

4,039,447 

rii|iBrilyi Factor: 
Obeerved Cost per Uowat t I 
Total Cost incurred oyw I I H i ta of ttie bf ttie pn^actf 
Total Kilowatt hours produced over ttie 26 yaara: 

Total Cost psr Utowsn hoar 

70%" 90% 

6,47e,72« 5,476,726 6,476.726 
78.697.600 67.455.000 66.212.600 

e».BS 81.19 87.43 
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KOLONDOM "MINI-HYDRO PROJECT 

Location - Central Sulewesi, PLN Region 11 
Capacity - 1,400 KW 
Project estimated cost (Oct 1993 USD) - $3,677,279 
Project cost per KW in USD - $2,627 
Foreign eomponent cost -$1,378,000 * 

(Turbine/Generator unit and consultant) 

Current Status of Project: 

1. CoMipletion of proiect detailed design 

A feasibility study for the Kolondom mini-hydro project was 

completed in 1989 by P.T. Indra Karya. PLN PISFP has contracted 

P.T. Geo Ace for the detailed design which is scheduled for 

completion by July 1994. A field team from P.T. Geo Ace is 

presently at the site location. After a review of the completed 

detailed design, PISFP will submit the tender documents to KDAH. 

2. Estimate of proiect cost chajiqe 

The August 1993 Cost Estimate Summary has been amended to increase 

the cost of electro/mechanical equipment and some civil works 

areas. In reviewing the August 1993 data with PLN KDAH, there was 

cpncern pri the part of procurement that the REII project 

electro/mechanical costs were low in comparison with 4 U.K. mini-

hydro projects currently In KDAH for procurement. The U.K. 

projects will be installed utilizing an on site foreign contractor 

for electro/mechanical. The higher U.K. costs include foreign 

contractor mobilization costs and same country lender/supplier 

considerations. The U.K. electro/mechanical cost average is $i,000 

USD per installed KW which is considered high by industry 

standards. The REII August estimates averaged $650 USD per 

installed KW. The current October estimate of electro/raechanical 

cost is $850 USD per installed KW. Suppliers consulted were Fuji 

Electric - Japan, Hydro West Group - USA, and Anerican Hydro - USA. 

3. Required on-sii^ services bv foreign supplier 

Foreign suppliers of pre-packaged turbine/generator units for the 

REII projects should supply on-site consulting with the local 

contractor to insure powerhouse, penstock and civil works 

integration and compatibility with the suppliers equipment design. 

Installation and commissioning will also require supplier 

consultant services with the local contractor. 
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6. Land procurement 

The Kolondom project is sited primarily on unused land. The 

Headworks and all but 100 meters of headrace canal is located on 

unimproved property. Near the termination of the headrace canal, 

approximately 100 meters of canal, including the headrace pondage, 

will be located in a area of clove trees; Current PLN policy is tp 

pay Rp. 2,500 cutting charge per tree removed, with ho compensation 

payment. The estimated number of trees involved is less that 30. 
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IMPLEMENTATION SCHEDULE, MINI-HYDRO PROJECT - KOLONDOM 

ID 
1 

2 

3 

4 

6 

e 

7 

8 

9 

10 

n 

12 

13 

14 

15 

16 

17 

IS 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

Nema 
PISFP Consult«it BtAd Work 

ConstJltwit Preps^otion of 0««t(pt 

PISFP Oocumwit Review 

Tender. Docs, to KDAH 

KDAH Documsht Preiwation • 

Advertising 

l8«ufl BKI Document 

Srto Visrt and Pre e«l Conterence 

Bid Preparation by ^ ipp l iwt 

Land Negotiation and Purchass 

Bid Submission by Supfdira^ 

KOAH Bid Evaluation 

KDAH Rnal Report 

Approve by PLN Board of Dir, 

Approve by Minister of Finance 

Approval by tmiD 

lesue Letter of Intent to Supf^ms 

eoiotract Qscusaion / Finalization 

BAPPEMAS Approval 

ContTBct Sigrnng / Eff. Start Date 

O^eburement of St^tup Fund* 

Turbine/Generator Manufactured 

Turbine/Gmerotor Shipping 

EJsctrical Equip. mKJ Shipping 

Materiale Aquisition m d SNpping 

Constniction Mr^l i iat ion 

AcceM and Sit* Prepaf ation 

Hesdworka ConBtnjetton 

HMdr»:e cand Con»tnicti«n 

PoWwhouae Conetructioit 

Pwatock Inetanation 

Turbine / Generator InstaHation 

Elmstrical Switchg«Br Inttaflation 

Oparetor Houaa / Fmcing 

TMttng and Conrynimiimiitg 

Profect Acceptance 

Miration 
60d 

lOOd 

60d 

Od 

4Sd 

20d 

15d 

20d 

60d 

lOOd 

Od 

eod 

ISd 

TSd 

30d 

lOd 

lOd 

46d 

5d 

Od 

lOd 

200d 

eod 

120d 

lOOd 

20d 

eod 

120d 

140d 

80d 

eod 

eod 

40d 

40d 

2(>d 

Od 

O N D 

• 
t 9 9 4 

J J F M A M J J ASJOJNO 

'on 

• 
1 

isse 
J F M A M J J A S O N 0 

1 

: = . 

Diet 

1 
1 
• 

1 
1 

1 
• 

ursment 1 - $275,600 | 

1 

199« 1»9i 
J { F ^ A M J | J | A 1 S | O N D 

* • 

Diebursment 2 - $954,600 • • i 

1 1 

J FMAJM J J 

r 
1 

Disburement 3 - S I 37 ,800 • 

Total project cost in USD *3,677,279 / Foreign componant - •1,378,000 
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COST ESTIMATE SUMMARY 

MINI HYDRO DEVELOPMENT PROJECT 

PROJECT; KOLONDOM 

DEMAND CEHTER: TOUTOLI 

CAPACITY: 1400 TOTAL COST IN USD 

Date: Oct 26, 1993 USO C O S T M W 

•3,677, Z7» 

*Z627 

CODE DESCRIPTION 

EOBEIfitLeUBBEMfit EOUIVJI 

TOTAL UNIT PRIM TOTAL E X 0 I A N ( ^ 

_Jt10(»^ l i } - ^ : JF1P50. _ _ _ fiAJl _ 
TOTAL 

xlOOORp 
TOTAL 

0.0 LAND AHD LAND RIOHTS 

, 

1.0 

2.0 

3.0 

4;0 

G.O 

a.o 
7.0 

8.0 

9.0 

10.0 

11.0 

i ^OOO sq/m @ rp 2.000( 

PROJECT DIRECT COST 

CIVIL WORK 

Ganeral 

Lartd Clearing and Feiwung 

A(xeES RaBd 

Bridaes 

Headwo'rk Wstar Control 

Cand 685 M 

Headrace Penstock 

PoweitKJuee Civ^l 

Tail Race 

Switchyard Qvil 

Operator Hnuea and Yoni 

SUB TOTAL CIVIL WORK 

OENERATING AND SWFTOi YARD EQUIPMENT 
M-1 Prepackaged turbirM/generBtor est 
E-1 Elsotriciil equipment 
E-2 Switchyaid Equipment 

SUBTOTAL GENERATING AND 
SWITCHYARD EQUIPMENT 

60,000 

200,000 

30,000 

4O,00O 

O 

842,000 

668.000 

&4o.oi>o 
e2<c»o 

8.000 

6,000 

25.000 

2,380,000 

24.600 
319,000 
160,0C» 

393. ecx) 

60,000 

0 
0 
Q 
0 
G 
0 
0 
0 
0 
0 
d 
0 

11,190 
*0 
10 

41,190 

«i.iao 

• 

2100 
2100 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

2.40ft.0(X) 
0 
0 

2.499.000 

2«),000 

30,000 

40.000 

842,000 

668.000 

640.000 

62i<X)0 

6.000 

6.000 

26.000 

2,380,000 

2,B23.aO 
219,000 
160.000 

2,892,600 

SUBTOTAL PHO^CT DIRECT COST 2,773,600 2,489,000 6,272,600 

PROJECT INDIRECT COST 
l-l Praject Manegement Servicss 
1-2 Start Upland Cofnnwsn<htng 
(-3 Erigirteering 

140,000 
io ,<x» 

180.000 

*eo 
120 
I W 

2100 
21O0 
2100 

168.000 
42.000 

164.600 

308,000 
62,000 

364,600 

SUBTOTAL PROJECT atOHECT COST 330;000 ties 394,600 724.600 

TOTAL DIRECT AND MDRIECT CtXtT 

RisIc 10% PPN 10% 

CONTINGENCY 

3,109.600 

620,700 

4 ^ , 6 2 6 

•1,978 

«138 

HOT 

2100 

2100 

2,«8a,6p0 

289,360 

Z8e,OT0 

6,W7,300 

910.080 

764. B « 

TOTAL CON8TRUCTTON (»ST 4.1B9.72B •1,8e4 3,472.680 7,862.286 

TOTM. MVESTMENT COST 4,248,726 41,864 3 , 4 ^ 6 « > 7.722.286 
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COST ANALYSIS OF CORffi>ARA8lE DESEL 
AND HYDRO ^NEHAtED POWER SCHEMES 

PROJECT: KOLONDOM 
DEMAND CENTER: TOLI TOLI 

CAPACTTY: T400 kW 

26-Oct-»3 

HYDRO GENERATED POWER SCHEME 

•ABe<«rt» 

CaphaHzatton Costs: 

Annualized Costa: 

Year 

0 

1 
2 
3 
4 
6 
6 

7 
8 
9 

10 
i t 
12 
13 

14 
16 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

Total cent 

Capital Exp. 
>(JOCIORj_ 

0 
3,066,914 
4,633,371 

Initial csprtsi expenditure 

Operation & Adm. Expense per year 
Maintenance Expense per year 

Operation. Exp. 

l ioop j^ 

0 
0 
0 

20.000 

20.000 
20.000 
20.W0 
20,000 
20.000 

.20,000 
20.CXX) 
20,000 
20, UOO 
20,000 
20,000 

20,000 
20,000 
20,000 
20,000 
20,000 

a),ooo 
20,000 
20,000 
20,000 
20,000 
20,000 

Main. Exp. 

.K_1 TOO J t 

0 
0 

o 
10,000 
10,000 
10,000 
10,000 
10,000 
10.000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 

ioooo 
10,000 
10,000 
10,000 
10,000 
10,000 
10.000 
10,000 
10,000 
10,000 

Total Coat 
XlOOORp 

0 

3,088,914 
4,833,371 

IK),000 
30.000 
30.000 
30.000 
30.000 
30,000 
30.000 
30.(XX) 
30,uOu 
30,UUU 
30,000 
30,000 

30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,IMKI 
30,000 
30,000 
S).000 

Com 
X 1000 Rp 

7,722,286 

20,000 
10.000 

Present Val4ie 
at 6% _ 

2,860,106 
3,972,369 

23,816 
22,<K1 
20,417 
1B,9(» 

17,606 
16.208 
16.007 
13;896 

12,866 
11,913 
11,031 

10,214 
9 , « 7 
8,757 
6,106 
7,507 

6,961 
6,436 

6,960 
6,81 B 
6,109 

4 J 3 1 
4,381 

7.09S.220 

PiBGerrt Value 

_at_10% _ 

2,608,104 
3,829.232 

22.639 
20.490 
16.626 
16,934 
16.396 
13 ,9% 
12,723 

11,666 
10,516 
9,668 
8,680 
7,900 
7,182 
6,629 

6,936 
6.388 
4.»tH> 
4,469 
4.064 
3 , ^ 5 
3,360 
3,046 

2 , 7 ® 

6.8S7.68I 

r 

Pmeent Vahie 

.«1L12%_ 

2,767,969 
3 .693 . ^5 

21.363 
19.06S 
17.023 
16,199 

• 13,570' 
12,118 
i o , e i B 
9 , m 9 
8,824 
7,700 
6,6/6 
8 : i39 
6,481 
4,694 
4 , 3 ® 

3,901 
3,483 
3,110 
2,777 
2,479 
2,214 
1,976 
1,766 

6,838,247 

Present Value 
M.1_4JB_ 

2.709.674 
3 ,5^ ,229 

20,249 
17,782 
16,681 
13,868 
11 ,9® 
10.617 

9.226 
8.092 
7.099 
6,227 
6,462 
4,791 

4,203 
3,687 
3,234 
2.637 
2.468 
2; 163 
1,916 
1,680 
1,473 
1.292 
1.134 

6.431,590 

Obaarnttd Cost per UowaM hour 
Caperity Factor 
Total Cbet mctmwl O V W H M i fe of the ef die pn^ect: 

Total KHowett hours produced ouw t h * 26 yean: 

Tetiri Coat pet Ukiwett ttow: 

7v% 806b 60% 
8.412.2m 6,412,265 6,412.265 

183,760.000 167;6O0,O0O 131,^0 ,000 

46.76 63.41 »4 . (» 
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COST ANALYSIS OF COMPARABLE DIESEL 
ANO HYDRO OENERATED POWER SCHEMES 

PROJECT: KOLOra>OM 
DEMAND CENTER: TOLI TOLI 

CAPACTTY: 1600 liW 

COM>ARA0LE DIESEL (XNERATED POWER SCHEME 

Number ot aeneratorB to ptoduee a comparable output capaeltv of 1500 fcW: 

Multiplier 
Number of 260 kW diesel units to meat a constant ISOCHtW capeetty: 

• A l coat* a n expressed In eunsnt Ruplaha 

Capitalization Costs: Initial capital experMliture per unit 
Major pveftiaul coat per unit 

AnnuaKiedCosts; Dieeel fuel cootB per year/ unit 
Lubricatk>n cD«t pM- yew/ unit 

Operation & Adminra^iitivB ciMt/year 

•pecfty: 

Coat/unit 
XlOOORp 

241.116 
50,000 

i(»,73i 
7,062 

20.000 

1.67 
10 

t al unrta 

10 
10 

10 

10 
1 

Total Cost 
XlOOO 

2,411,160 
500,000 

1,067,310 
70,620 
20,000 

Annual Real 
Coat Escalation 

• 
2% 

3% 
3% 
0% 

Year Capitol Exp. Major Overtiatd Diesel & hibe Exp. Operation Exp. Total Cost Present Value Preednt Value Piesent Vahie Pneent Vahie 

_ ̂ J9P2'& 1 iP^J^ _ _ _ «'i.i5??i'L .'"J 299 St _ _i'.2^it 2*5*___ .5U IP* _•* î J'- 2? it*. 

0 
1 

2 
3 
4 
6 
6' 
7 
6 
9 
to 
11 

12 

13 

14 

IB 

16 

17 

18< 

19 

20 

21 

22 

23 

24 

25 

2;411,150 

650.000 

594,000 

641.620 

®2,842 

748,2® 

1.128.130 

1.161.974 

1,196.033 

1.232.738 

1,2®, 720 
1 ,M7,612 
1,347,046 
1,367,456 
1,429,081 
1,471,964 
1.618,112 
1,681,698 
1,808,444 
1,868,®7 
1;70e,®8 
1,767,690 
1,610,317 
1.664,627 
1.920; 566 

i,97e;i» 

2.037,628 

2,098,664 

2,181,814 

2.226,462 

2,293.266 

20,000 

20,000 

20,000 

20,000 

20,000 

20,000 

20,000 

20,000 

20,000 

20,000 

20,000 

20,000 

20,000 

20,000 

20,000 

20.000 

20.000 

20,000 

20,000 

20,000 

20,000 

^ , 0 0 0 
20,000 

20,000 

20,000 

2,411,160 
1.148.130 
1,181,974 
1.210,633 
1,262,738 
1 ; 8 ® . 7 » } 
1,327,612 
1,367,046 
1:407,456 
2.043,061 
1,491,964 
1,638,112 
1,681,696 
2,289,964 
l , e 7 6 , ® 7 
1,726,398 
1,777,690 
2,623.169 
1,884;627 
1,940.666 
1 ,9^ ,183 
2,806,797 
2 , 1 1 8 . ^ 4 
2.161,614 
2,246.462 
2.313,2M 

2,411,160 
1,083;063 
1,013,362 

986,981 
920,800 

1,252,063 
636,747 
797,666 
7®;406 

1,022.049 
® 1,063 
e » , 8 1 2 
628^073 
834 ,®1 
670,660 
644.233 
616.662 
681,932 
471,828 
449,663 
428,707 
^ 7 , 3 8 8 
^ ^ , 7 0 6 
371,582 
^ , 2 6 8 
337,777 

2,411,160 
1,043, TO6 

9 7 6 , 6 ^ 
914,226 
666 ,®7 

1,142,322 
749,515 
701,611 
666 ,6® 
8 8 8 . 4 ^ 
676,213 
638,398 
603.945 
667.628 
441,627 
413.286 
388,eS6 
489,1»4 
3 ^ , 9 6 7 
317,298 
297,017 
379,149 
260 ,2® 
243,839 
226,073 
213.504 

2,411,160 
1,025,116 

942,262 
® 6 , 1 1 8 
796,138 

1,043,907 
672,711 
616.382 
6 ® . 449 
736.766 
480 .3® 
441,698 
405,966 
520,217 
343,066 
316,406 
2 ® , 9 « 3 
367,484 
245,078 
226.313 
207,146 
269.703 
176,091 
160,977 
146.002 
136.073 

2,411,160 
1.007.132 

409,491 
821.328 
741,722 
966,493 
604,933 
646,323 
493,397 
626,264 
402,446 
363.471 
328,276 
413,291 
267,7® 
241.9S2 
218,461 
271.996 
178.212 
160.967 
146.391 
(79.063 
118.619 
107.144 
»e,779 
67.416 

Total met discounted oyer the Hfe of the dnael genMvtore: 16,044.873 12,180,126 10,023.917 6.172 646 

Otaefvad Oeet pet tdhmratt hour: 
Total Cost imurml over Oie life of the of ttM protect: 
Total Kiowarn hcRHS im>duc«Hl over ttie 26 years: 
Total Cost per hlowsm hour IRp): 

47,2M,670 
262,600,000 

180.07 
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WERBA MIHr^HYDRO PROJECT 

Location - Irian Jaya, PLN Region 10 
Capacity - 1,400 KW 
Project estimated cost (Oct 1993 USD) - $3,923,012 
Project cost per KW in USD - $2,802 
Foreign component cost - $1,410,000 ^ 

(Turbine/Generator unit and consultant) 

eurrent Status of Project: 

1. Completion of proiect detailed design 

A feasibility study for the Werba mini-hydro project was completed, 

in 1991 by P.T. Trifcarsa Sarana Tekindo. PLN PISFP has contracted 

P.T. Geo Ace for the detailed design which is scheduled for 

completion by July 1994. A field team from P.T. Geo Ace is 

presentiy at the site location. After a review of the completed 

detailed design, PISFP will submit the tender documents to KDAH. 

2. Estiaate of project cost change 

The August 1993 Cost Estimate Summary has been amended to increase 

the cost of electro/mechanical equipment and some civil works 

areas, in reviewing the August 1993 data with PLN KDAH> there was 

concern on the part of procurement that the REII prbject 

electro/mechanical costs were low in comparison with 4 U.K. mini-

hydro projects currently in KDAH for procurement. The U.K. 

projects will be installed utilizing an oh site foreign contractor 

for electrb/mechanica1. The higher U.K. costs include foreign 

contractor mobilization costs and same country lender/supplier 

considerations^ The U.K. electro/mechanical cost average is $1,000 

USD per installed KW which is considered high by industry 

standards. The REII August estimates averaged $650 USD per 

installed KW. The current October estimate of electro/mechanical 

cost is $850 USD per installed KW. Suppliers consulted were Fuji 

Electric - Japan, Hydro West Group - USA, and American Hydro - USA. 

3. Required on-site services bv foreign supplier 

Foreign suppliers of pre-packaged turbine/generator units for the 

REII projects should supply dn-site consulting with the local 

contractor to insure powerhouse, penstock and civil works 

integration and compatibility with the suppliers eguipmient design. 

Installation a,nd commissioning will also require supplier 

consultant services with the local contractor. 
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4. Land procurement 

The Wert^ project is sited primarily on unused land. The 1500 meter 

headrace canal is located in a forested area. Near the termination 

of the headrace canal, there is a garden area presently out of 

cultivation. Several trees are also located in the garden area. 

Current PLN'policy is to pay Rp. 2,500 cutting charge per tree 

remoyed, with no compensation payment. The estimated number of 

trees involved is 5. 
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IMPLEMENTATION SCHEDULE. MINI-HYDRO PROJEGT - WERBA 

ID 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 
i 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

32 

33 

34 

36 

36 

NfflTNJ 

PfSFP Coneultant ReW Work 

Coneuttant Preparation of ONifpi 

Tender Docs, to KDAH 

KDAH Document Prepwation 

Advertisirig 

lesue Bid Docurrtent 

Site Visit and Pre Bid Cwtference 

Bid Preparation by Suppiiera 

LsHi Negdttatiof) artd PurchM« 

Bid Submission by Suppliers 

KOAH ^ Eval^etion 

KDAH Rnal RepMt 

Approval by RJJ Bovd of CNr. 

Anwovel by Miniater of Finarice 

A^xovel by IBRD 

le«u« Letter of Intent to'Suppliera 

Contract Diecuaeion / Finslizaiior) 

BAPPENAS Approval 

Contract Signing /Eff. Stan Data 

Diefaursment of Startup Funds 

Turbine/Gen^atpr Manufactured 

Turbina/Generator Slipping 

Elflciricsl EouiP' and S N i v N i : 

Materials At^ieJtion and SMpptng 

C<m8tructi<m MoMizadon 

Acceee artd Site Pr^aratipn 

Headworfce Conetniction 

Headrace canal Conetruction 

Powerhmne Conetniction 

Penatocli tnetallation 

Turbine / QenerMor (nttalletion 

Qactricol Switchgaar InitaUatidn 

Operator H O U M / F^idng 

Teeijng and Corrvnaeioning 

Project Acceptence 

Duration C 
60d 

lOOd 

60d 

Od 

45d 

20d 

16d 

20d 

SOd 

lOOd 

Od 

60d 

ISd 

IBd 

30d 

1Dd 

lOd 

46d 

Sd 

Od 

lOd 

200r1 

U d 

120d 

lOOd 

20d 

aori 
120d 

140d 

ffiM 

60d 

60d 

40(t 

« M 

20d 

Od 

ND 
1994 

JJFMAMJMAS|OND 

1 

• 
1 

19«3 

J (=MAM-> JWSOND 

: -
1 

Diet 

1 

1 

• 
1 
1 

1 

• 
ursment 1 - $282,000 | 

1990 

J FMAMJIJIAIS OND 

• 

* 

Diebursment 2 -$987 ,000 | ^ | 

= • 

199 

JIFHAMJ J 

ff ¥ 
Disburerrtent 3 - SI 4 

I B 
1 

000 • 

Tptal proiect co« in USD »3,923,012 / Foreign cofnjwnant - »l;4t0,000 
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COST ESTSWATE SUMMARY 

MM I HYDRO DEVELOPMENT PftOJBCT 

PnOjeCT: WERBA 

DEMAND ( S N T E R : F A K F A K 

CAPACrrY: 1*400 KW TOTAL COST IN USD 

Date: Cfcl 26, 1993 USD COST/kw *2.a02 

FORElCaj g jRfgNCY EQUIVALENT IN RUPUWS 

CODE DESCRIPTION TOTAL UNITPRtCC TOTAL EXCHANGE TOTAL TOTAL 

x i p o p j ^ *yj?j. ' 1 ' ^ ^ .'^^IF- _ _ _ J" !*^?^ 1 I ' ^ S P -

0.0 LAilD AND LANO IdOHTS 

(30,000 sq/m & rp 2,000) 

PROJECT DIRECT COST 

CIVIL WORK 

1.0 Genere! 

2.0 Land Qaarihg and Fertcirtg 

3.0 Aceerai Rpsd 

4.0 Sridsra 

B.O HeodWork Water Contro4 

6.0 Open canal 1500 M 

7.0 Headrace feFBtock 

S.O Pewerhouae Civil 

9.0 Tat! Raca 

TO.O SwHcltyard avU 

11.0 Operartor House end Yard 

aJB TOTAL Civn, WORPt 

ee.ooo 

260,000 

48.000 

40.000 

O 

660,000 

1;200,C»0 

4BO.0OO 

62,000 

8,000 

G,000 

26,000 

2.746,000 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
o 
0 
0 
0 
0 
0 
0 
0 
0 

8S,000 

260.000 

45,000 

40.000 

660,000 

1,200,000 

460,000 

62.000 

SOOO 

5.000 

26,CK>0 

2,745,000 

GENERATING fiHD SWITCH YARD EOUrPMENT 
M-1 PrepK^aged turfctne/generetor eet 
E-1 ElMstrical equipmerrt 
E-2 Switetvyard Eqt^iment 

SUBTOTAL GENERATMG AND 
SWrrCHYARD EQUIPMENT 

24.500 
219.000 
160,000 

393.600 

«1.190 
*0 
»6 

•1,190 

2100 
2100 

2,499,000 
0 
0 

2,499,000 

2,499.000 

2.523,500 
219,000 
160,000 

2.892.600 

6.837.600 SUBTOTAL PROSCT DIRECT COST 3.138.600 *i.ieo 

PROJECT INDRECT COST 
1-1 Preieet Meneaement Sen/icee 
^̂ 2 start Up end ConimMsion^ 
1-3 Engmeerino 

126.000 
10.000 

134;060 

«go 
*30 

IIOO 

2100 
2100 
2100 

189,000 
63.000 

210.000 

314.000 
73,000 

344.000 

SUBTOTAL PROJECT MDRECT COST 260,000 1220 462,000 731,000 

TOTAL DIRECT AW) VSMRECT aSST 

tVsk lOK PPN 10% 

CONTVKKNCY 

3 , 4 0 7 , n p 

SSI ,600 

511,126 

• 1 ^ 1 0 

*141 

1141 

2100 

2100 

ZcMLOpO 

296,100 

296,100 

•.368.600 

977,600 

907,226 

TOTAL COHSTRllCTKm C ( » T 41,«»,12S •1.1 3 . ^ 2 0 0 8.1E3;32E 

TOTAL MVESTIIBIT COST •.< .126 «1.e92 3.GS3.200 8;23S,325 
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COST ANALYSIS Of COMPAHAK-E DIESEL 

AND HYDRO OENERATED POWER SCHEMES 

PROJECTr WERBA 

DEMAND CENTER: FAK FAE 

CAPACTTf: 1 4 6 0 k m 

26-0ct-93 

HYDRO (KNERATED POWERSCHERK 

•AH coata are axp tnaed In currant Ruf^ata 

CBphanzathm Costs: Inftjal capital experdhuie 

AnnuaKzml Costs: Operation & Adm. Experise per year 

Maintenance Expense per year 

K 1000^1^ _ 

8.236.326 

20,000 
10,000 

Year 

0 

1 
2 
3 
4 
.6 
8 
7 
8 
9 

10 
11 
12 

13 
14 
IE 
16 
17 

18 
19 
20 
21 

22 
23 
24 
26 

Total CO 

Capital Exp. 
XlOOORp 

0 
3.296,330 

4.942,996 

M discounted ov 

Operation, Exp. 
X 1000 Rg 

0 
0 
0 

20; 000 

20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20.000 
20,000 
20,000 
20,000 
20,000 

20.000 
20,000 

20.000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 

sr the Ifa of the N^tn>; 

Mam. Exp. 
XlOOORp 

0 

0 
0 

10,000 
10,000 

10,000 
10,000 
10,000 
10,000 
10,000 
10,000 

10,000 
10,000 

10,000 
10,000 

10,000 
10.000 

10,000 
10.000 
10.000 
10,000 
10,000 
10,000 
10,000 
10.000 
10,000 

Total Cost 
X1000 Rg 

0 

3,296,330 
4,942.996 

30.000 
30.000 
30.000 
30,000 

30,000 
30,000 
30,000 

30,000 
») ,000 
30,000 

30,000 
30.000 
%),000 
30,000 

30,000 
30,000 
30,000 
30,000 
30,000 
S>,000 
30;0GO 
30,000 
30,000 

Pmarrt Valua 
at e% 

3,061,231 
4,237,822 

23,816 
22,061 
20,417 
18,9C« 

17.606 
16.208 
16,007 
13,896 
12,866 
11,913 

11,031 
10,214 
9.467 
8.767 
8,108 

7,607 
6,961 
8.436 
e,MO 
5,618 
6.109 
4,731 
4,381 

7,666,7M 

PiBoaiit V^riin 
Bt 10% 

2 ,9^ ,766 

4.086,1») 
22.639 
20,490 
18,628 
16.934 
1 6 , ^ 6 
13.896 
12,723 
11,568 
10,616 
9,669 

8,890 
7,900 
7,182 
6,629 
6,936 
5,396 

4,806 
4,469 
4.064 
3,685 
3,360 
3,046 
2.789 

7:301,119 

Preeent Valm 
at 12% 

2,942,269 
3,940,626 

21,363 
19,068 
17,023 
15;I89 
f3 ,570 
13,118 

io,eie 
9,069 
8,024 
7,700 
6,876 

6.139 
6.4S1 
4 , ^ 4 

4,369 
3,901 
3.483 

3,110 
2,777 
2,479 
2.214 
1.076 
1i76B 

7,067,377 

PrBsent Valua 
at 1 4 » 

2,890,640 
3,803,474 

20,249 
17,762 
15,581 
13.668 
11,989 
10,617 
9,226 
6,092 
7,099 
6,227 

6,462 
4,791 
4,203 
3,OT7 
3,234 
2.837 
2.4W 
2.183 
1,915 
1,680 
1,473 

1.292 
1,134 

6,860,903 

Obeeryed CeM per Utowatt, how: 
Copeitty Factor: 
Totd Cbet mcwied over the flfe of die of the pniiect: 
Total Kilowatt houra produced over the 26 yeerK 
Total COM per Uoiratt hotm 

70% S0% 60% 
8,928,326 8,926,326 B.92B,3;ffi 

137,970,000 116,260,000 08.660,000 
•4.71 -re.B0 80.60 
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COST ANALYSIS OF COKff>ARABLE DIESEL 

AND HYDRO GENERATED POWER SCHEK^S 
PROJECT: WERBA 

DEMAND CXIfTEH: FJW FAK 

CAPACrrY:900 kW 

COMPARABLE DIESEL OEffERATEO POWER SCHE»« 

Mymbar ol Generators t " oioducB a eomoarable output capaeitv of 1200 kW: 

Multiplier 
Numlrarof 250 kWdlesel unhts to meet a constant 260CH(W capacity: 

1.87 
8 

*A8 coat* ere e. in etntent Ruplahi 

Capitalization Costa: Inctjel capital expendHure per unit 

Major overtiBul coat per unit 

Annualized Costs: DIBBSI fuel costs per year/ unit 
Lubncatipn cost peryeer/ unit 
OperatiDn & Adnurnstrative o o a t ^ a r 

241,115 
60,000 

106.731 
7,082 
20,000 

8 
8 

8 
8 
1 

1,928.920 
400,000 

646,846 
66,666 
20,000 

'. 
2% 

3% 
3% 
0% 

Year Capital Exp. Maior O'vertiaul Diesel & < i ^ Exp. Operation Exp. Total CMt 

jtioooHf, xioooRg _J'J2l'i9.?L--.^'.S?PJt L 1 P 2 ^ ^ . 

Preaeni ValiM 
at 8% at 10% 

Preaent Value Preeent Vahie 
at 12% at 14% 

0 
1 

2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 

16 
16 
17 
18 
19 
20 
21 
22 
2 3 
24 
26 

1.828.920 

440.000 

476,200 

513,218 

^ 4 , 2 7 3 

698,616 

902,604 
929,679 
967,468 
988,190 

1,016,776 
1,046,249 
1,077,637 
1,109,966 
1,143,2% 
1,177,663 
1.212,890 
1,249,277 
1 ,2m, 766 
1,328,368 
1,386,116 
1.406,072 
1,448,264 
1,481,702 
1,6%,463 
1,662,646 
1,630,023 
1,678,923 
1,729,291 
1,781,170 
1 ,N4 .0 (» 

.20,000 
20,000 
20.000 
20.000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,OiOO 
20.000 
20,000 
20,000 
20,000 
20,000 
20, (»0 
20,000 
20,000 
20,000 
X.OOO 
20,000 
20.000 

1,928,920 
922,604 
849,678 
977:466 

1,006,100 
1'476; 776 
1,066,249 
1,097,637 
1,129,998 
1,838,465 
1.197;683 
1,232,890 
1,2ra,277 
1,819,971 
1,346.366 
1.386.118 
1,'426,072 
2,022,627 
1.611.702 
1,666,463 
1,602,648 
2,248,838 
1,688,923 
1,749,261 
1,801,170 
1,864,606 

1,926,920 
864,170 
814.111 
776,944 
7 3 9 , ^ 0 

1,004,388 
871,918 
640,481 
610 ,4m 
819,640 
664,703 
628.7ff i 
604,047 
1969,200 
468,042 
436,647 
4 1 6 , ^ 7 
646.626 
378.302 
360.649 
343,823 
446,706 
312.601 
297,931 
284.043 
270,808 

1,828,920 
838,640 
764,776 
734.386 
687,242 
916,341 
601,870 
ee3,261 
627,138 

481,712 
432,120 
404.431 

627,161 
364,276 
331,6»9 
310.3S6' 
400,146 
271,893 
264,492 
238,208 
303.880 
208.708 
196.368 
162,866 
171,173 

1,926,920 
823.664 
766,999 
eW;741 
839,462 
837.396 
540.196 
486.516 
458,374 
590,847 
388,683 
364,426 
325,792 
417,090 
276,287 
263,(SB 
232,623 
2&4,670 
196,681 
180,716 
166,131 
208,133 
140,403 
129,07i 
118,666 
100,C»4 

1.928,920 
9C»,214 
7 » , 6 7 0 
669,762 
586,746 
768,472 
4 ^ , 7 6 8 
438,W7 
396,120 
603.841 
323.Q3S 
291.723 
283.460 
331,381 
214,667 
104,050 
176,262 
218,028 
142,046 
129,106 
116,604 
143.522 
06.119 
^ . 8 1 1 
77,696 
70,088 

Total cost dncointad ever the ttfa of the dtasel aenerators: 12,071,486 9,773,468 8,043,748 6,719,024 

OBwreed C M C per tdtowetthour 

Total Cost irtcurred over ttw Bfe of ttie of ttte pn^ect: 

Total Kilowatt hours produced ever Uw 26 years: 

Totd Cost pat kMewstt hew inp): 

37,914.866 
187H 00.000 

192:36 
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" ^ f c * - a Ar^;l e o o m < ^ l 

REH APPRAiaL - MINt HYDRO PROECTS Ocl-93 

PROJECT 

Ulung Peliang 

3amba!o 

KolDiKfpm 

Lpkorrboro 

Wefta 

TOTAL consfcost 
X1000SUS 
(Converelioii rie 2100J 

PPN Tax 

Coniingencv 

T9S4 
LC 

0 

TOTAL ror ctiitjngencv and t u 

TOTAL ati cots 

FC 

20 

20 

20 

«0 

199S 
LC 

463 

996 

296 

479 

324 

2660 

( L ^ FC lax /PN shown in CW 26 simmary) 

FC 

185 

515 

332 

232 

268 

1,532 

1996 
LC 

308 

665 

8B6 

319 

974 

3.152 

1.467 

727 

2,194 

FC 

741 

1,830 

907 

738 

913 

5,129 

497 

497 

1097 
LC 

296 

324 

620 

538 

264 

mz 

H TOTAL 

13 

23 

36 

22 

22 

1.717 

4,028 

2,8SS 

t,78S 

3.^32 

13,421 

2;iK» 

1.717 

3,722 

17,143 



r. 1 ^ - /^ f t^ • i o n ^ ^̂ VJ i : 

SYSTEM KQUII^CENT STANDARDIZATION 

PRQCUREHfiNT - JAHUAKI t . L^a i i 

FB 1 unit standardized turbine-generator 

Ulung 
H = 
Q = 
v -̂  
RPH 

Peliang 
64 M ' 1 
2. 1 H/sec 
j.Dy/ t i r 
' D 1000 

Bapbalo 
H = 64 M 
£ a . 4 IEf'.....,^i 

P - 1830 HP 
RPH - 1000 

LB 2 units standardized switcligear / panels 

pnoounmiraiim xuauom laoa 

Kolondom 
H - 70 M 
J « 2,5 Mf̂ SGC 

RPH = lOOQ 

FB X unit standardi2ied turbine generator 
LB 1 unit standardized switchgear / panels 

Merba 
H - 70 M 

P = 2100 HP 
RPM = 1000 

FB 1 unit standardized turbine generator 
£jfi 1 t^tiL'i, « t f c a n 4 2 a i . - d i a B d ewl4»«K4<*M.i | i a p i * l a 

TntBi nf ^ firnnrtnrrtl?firi tiirMnp / (iflnflrnt.nrfi flntl 5 B.tflndacdiifid 
switchgear / panel sets. 

Powernouse design can also be standardized at the 4 locations which 

Tinvi lirnlr nnif innffillntilnTi nf lyirbinirfinillltf i i t i 
Prior to PLN procurement, tha option of standardization needs to be 
studied and a set of specifications supplied for the procurement 
pruutftiei* Suntti raiiiux uliaui^aB xii yatiAtOiSk diane^Bi* sp9ai.£l. safe ian nay 
also be required. A single supplier source of the 5 pre-packaged 
unft« will rprtiirfr nnsts. lower sDare oarts inventorv and siwPltfV 
continued support and operation. 

Foreign bid - 5 pre-packaged turbine/generator units. 
Local bid - 5 panel and switchgear sets. 

For non-standardized Lokomboro Bvatem ; 
Foreign bid - i pre-packaged turbine/generator unit* 
Local bid <- 1 panel and switchgear set< 



GEOTHERRAL PROSPECTS IN INDONESIA : ESTIHATEO RESOURCES AND ITS RESEVOIR CHARACTERISTICS 
_•_ 

1992/»S 

j PROSPECT 

! 

1 
1 . . . I 

1 

1 SUNATERA 

! 1. SIBAYAK 

1 2. SARULA 

1 3. SI8UAL-BUALI 

i 4. Gn KUNYIT 

! 5. LUNUT BALAI 

1 6. NARGABAYUR 

1 7. SUOH-SEKINCAU 

1 8. ULUBELU 

\ 9. RAJABASA 
1 

ill. OTHERS 

1 SUB TOTAL POTEHTIAL 
! 

INSTALLED \ 

1 

1 

1 

1 

! 

1 

1 

1 

I 

1 

1 

POTENTIAL m ) 

PROVEN 

-

-

-

-

-

-

-

-

-

-

i 

1 PROBABLE 
1 
1 

1 
1 
1 
1 

1 
1 

( 
1 148 
1 

i 288 

1 388 

1 75 

1 338 

1 248 

! 1258 

1 428 

1 75 

1 1511 

1 1 4618 

RESOURCES 

248 

388 

t i a 

2988 

2888 

PROVED BY : 
DeepVell (DV) 
SliiHoU (SH) 
GradNoie (GH) 
Surf9ceExp(SE) 

DV(in prag),GH 

SE 

SE 

DU 

SE 

SE 

SE 

DH 

DH 

SE 

1 
1 
1 

1 DEPTH TO 
1 RESERVOIR 
1 (I) 

! >1688 

1 (2888 

1 <1588 

1 >1588 

! <1588 

1 <2888 

1 (1588 

1 >1888 

1 

j 

RESERVOIR CHARACTERISTICS 

T oC or 1 
G oC/ie 1 ! 

298, >2 1 

288,- 1 

>24a, - I 

\ 268, - 1 

288, - 1 

268, - I 

>288, - I 

\ >268,>1.6 i 

! <25B,>1.6 1 

t - 1 

P 
bar 

-

-

-

58 

-

-

-

-

-

-

1 SYSTEH 
1 I DRYNESS 
1 (K) 

1 Hot Vater 
i (HV), -

1 HV.-

! 2Phase, -

I H U . -

1 HV, -

1 HV,-

I H V , -

1 HV,-

1 HV,-

I ' -

8425 1 i l l ! 

GAS ! 
CONTENT 1 

n Veight) 1 

1 

1 

1 

Lov 1 

1 

1 

! 

Lov 1 

I 

1 



1 JAVA DAN BALI 1 
1 1 
1 • * i 

! 1 
1 1. VANGUN-BANTEN 1 
1 1 

t 2. KANOJANG i 
1 1 

1 3. DARAJAT . i 
1 1 
1 1 

! 4. SALAi; 1 
1 ! 
1 i 

1 5. VAYANG-VIHDU- i 
1 NALABAR ! 
1 1 
1 1 
1 6. PATUHA i 
1 1 
1 1 

\ 1 . KARAHA ! 
1 1 
1 1 

! 8. TELAGABODAS 1 
1 I 

1 1 
1 9. DIENG 1 
1 1 1 1 
! 11. TELONOYO i 
1 1 
1 1 
111. NGEBEL-VILIS 1 
1 1 
1 1 

112. BALI ! 
t t 
1 1 

113. OTHERS i 
1 I 
1 
1 

1 SUB TOTAL POTENTIAL 1 
1 „ . ..... 

148.25 1 

- ' 1 

1 

I 

j 

1 

1 

2 I 

1 

1 

1 

1 

142.25 1 

211 1 
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GEOTHERMAL ENERGY IN INDONESIA 

1. Hystorical Background 

Survey of geothermal energy in Indonesia has been initiated since 1918, and SCfive) 

exploratory drillings were conducted at Kamojang (West Java) by Netherlands East Indies 

Vulcanological Survey during 1926-1928, There was no further activity until 1964 when 

UNESCO-Vulcanological Survey gave a technical assistance for geothermal study in Java 

and Bali. 

Under New Zealand Govemment Aid to Indonesia(1975), Kamojang Geothermal Power 

Plant was intensively studied, and finally fust unit of 30 MW was operated in 1983; and 

then following 2 units of 55 MW were successfully operated in 1988. 

2. Potential Resource 

Thc potential resource of geothermal energy in Indonesia is reported 16,035 MW (other 

source qouted 56,617 MW) with its distribution as follows : 

Sumatra 4,885 MW 

Java-Bali 8,100 MW 

Sulawesi 1,500 MW 

Others 1,800 MW 

3. Installed Capacity 

The total installed capacity is 144.75 MW which consist of the following generating 

plants : 

1978 Kamojang Monoblock, 250 KW (West Java) 

1979 Dieng Monoblock, 2 MW (Central Java) 

1983 Kamojang * 1, 30 MW (West Java) 

1988 Kamojang * 2-3, 2 X 55 MW (West Java) 

1992 Lahendong binary cycle, 2.5 MW (for research and development purposes, 

North Sulawesi) 
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4. Committed Project 

PLN 

Under construction Drajat 1, 1 X 55 MW, West Java (commercial 

operation 1994/95) 

SALAK 1-2 2 X 55 MW, West Java (commercial 

operation 1993/94-1994/95) 

Detail Design Lahendong 1 X 20 Mwe, North Sulawesi 

Private (pass through concept) 

Drilling 2 X 55 MW, North Sumatera 

5. Geothermal Power Plant up to 2003/2004 (PELITA VII) 

With respect to the Government guideline on the energy policy for diversification of 

energy resources, the development of geothermal energy utilization in Indonesia plays an 

important role in the meeting of the energy demand. 

The target of geothermal energy utilization in Indonesia is above 2,500 MW of installed 

capacily by the year 2003/2004. 
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PROJECT 
NO. 

LOCAIION 
CAPACIIT STATUS 

•GEOTHERKAL POWER PLANT' 

ENGINEERING 
CONSULTANT 

PROJECT COST 
SCHEDULE OF CONSTRUCTION 

COMNENCEMENT 
OF UORK 

COMPLETION 
OF yORK 

(IN niLLION) 

REMARKS 

5. 

KAMOJANG, UNIT I 
i 

BANDUNG 

KANOJANG, UNIT 2 & 3. 

BANDUNG 

GUNUNG SALAK, UNIT 1 & 2 

SUKABUNI 

DIENG, UNIT 1 
\ 

SEMARANG 

DARAJAT, UNIT t 

1 I 30 NU 

2 X 55 NU 

2 X 55 HU 

I X 55 MU 

1 X 55 HU 

Under Operation 

Under Operation 

Under Construction 

Engineering Design 
Stage 

Engineering Design 
Stage 

GENZL (NeM Zealand)! 

GENZL (NeH Zealand) 

BANDUNG 

&.; LAHENDONG, UNIT 1 | I X 20 HU 

HANADD 

KAMOJANG, UNIT 4 | 1 X 55 HU 

BANDUNG 

Feasibility Study 

Feasibiljtx Stud/ 

UES JECT (Jepang) 

GENZL (NeH Zealand) 

CFG (France) 

GENZL (NeH Zealand) 

Foreign Curr NZ$. 
Local Curr. Rp. 

Foreign Curr U5$ 
Local Curr. Rp. 

Foreign Curr US$ 
Local Curr. Rp. 

Cost Estiiate : 
Foreign Curr US$. 
Local Curr. US$. 

Cost Estiaate : 
Foreign Curr US). 
Local Curr. Rp. 

Cost Estiiate '• 
Foreign Curr FFR. 
Local Curr. FFR. 

Cost Estiiate : 
Foreign Curr US$. 
Local Curr. US$. 

12,50 
8.000,00 

47,95 
9.893,93 

70,63 
35.922.13 

41,37 
23,88 

45,75 
52.442 

99,00 
26,00 

43.480 
20.220 

April, 1978 

August, 1984 

April, 1991 

SepteBber,1992 

Juni 1992 

Haret 1994 

Haret 1994 

Deceiber, 1982 

October, 1987 

Unit 1 : Nov'93 
Unit 2 : Feb'94 

July 1995 

Agustus 1994 

Aguslus 1995 

Juni 1996 

Excluded E/S 
NZ$. 12,50 
Rp. 8.000,00 

Excluded E/S 
US$. 47,95 
Rp. 9.893.93 

Excluded E/S 
US$. 70.63 
US». 35.922.13 

Engineering Design 
Yen. 153,73 
Rp. 248.3 

Engineering Design 
NZJ. 3.47 
Rp. 1.897.61 

feasibilily Study 
FFR. 3.00 
Rp. 155.63 

Feasibility Study 
US$. 0.772 
Rp. 548.06 
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WORLD BANK RE-II MINI-HYDRO PRE-INVESTMENT STUDY 

-EXECUTIVE SUMMARY-

Aug. 18, 1993 

A. PURPOSE: 

The purpose of this pre-investment study is to review several mini-

hydro projects which have already been inventoried for development 

by PLN PISFP, in order to make a recommendation for funding the 

implementation of up to 10 megawatts of total installed capacity in 

Indonesia's Eastern provinces. 

The report presents the results of the study in terms of technical, 

economic and environmental updated reviews of existing data for 

projects which have already been studied to detailed design phase. 

For projects which have not yet reached a completed detailed 

design stage, the report provides sufficient information upon which 

decisions can be made to include these projects in the overall 

funding plan. 
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B. STRUCTURE OF THE REPORT: 

Each project evaluated is presented as a separate report covering 

the following areas of information: , 

I. Demand Center location, background and statistics 

A. Population 

B. Population rate of growth 

C. Electrification ratio / customer breakdown 

D. Average annual peak load / projected peak loads 

E. Annual energy production / projected energy production 

F. Current and projected production costs, diesel 

II. Technical Evaluation 

A. Screening checklist 

B. Discussion of overall project layout 

C. Discussion of project hydrology 

D. Flow duration curve 

E. Model analysis of system performance 

F. Flow duration / estimate of energy produced 

III. Environmental Evaluation 

A. Discussion of mini-hydro environmental impacts 

B. Construction activities, related impacts 

C. Reduced in-stream flow values during operation 

D. Positive aspects 
E. Suggested strategies, monitoring and mitigation 

IV. Financial Evaluation 

A. Mini-hydro project Cost summary 

B. Cost analysis of comparable diesel-and mini-hydro 

C. Benefit/Cost ratio at 4 discount rates 
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C . BACKGROUND: 

1. SELECTION CRITERIA-

In recommending the mini-hydro projects which are to be included in 

the World Bank RE II planning, the following basic guidelines and 

criteria were applied in order of priority: 

A. That the projects will be located in Eastern Indonesia 

in line with GOI development priorities and objectives. 

B. Rank the overall technical feasibility of the project 

as evaluated in terms of geo-technical, hydrology and 

environmental aspects. 

C. Detennine that the projects selected, demonstrate the 

least cost electrification alternative for the demand 

centers serviced, and that the mini-hydro projects will 

replace current diesel usage. 

2. SELECTION PROCESS -

The initial selection process involved discussions with PLN PISFP 

(investigations and planning), and acquiring the most recent 

reports and information on those run of river projects which have 

been studied to detailed design, and which are located in Eastern 

Indonesia. After further study of the project documentation, site 

visits were undertaken at which time an effort was made to involve 

the regional PLN Planning structure in the prioritization of 

projects within their own region. At the same time, individual 

site visitation was done to confirm existing report data, and 

detennine what changes needed to be made in order to bring the 

report data up to date. 

Many of the original studies were done by Tecsult and other 

engineering firms as early as 1986. Accordingly, an updating of 
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data was needed to include areas such as confirming hydrology, and 

reexamination of the site layout to determine if any geological 

anomalies had developed, or if there were alternative development 

options to improve the design or lower the cost of the project. 

A separate, and complete examination of the demand center loads, 

current diesel generation costs and PLN grid planning was also 

completed during the site visitations during June and July 1993. 

The RE II Project administrators are interested in demonstrating 

that small renewable energy projects can be quickly and 

inexpensively designed and implemented in the remote areas of 

Indonesia where diesel generators are currently the only source of 

electricity. The mini-hydro projects recommended were evaluated 

with this concept in mind. An effort was made to consider not only 

the financial and technical viability of the projects, but to 

consider the degree of difficulty in implementation as well. 

Requirements such as local harbor facilities with sufficient 

capacity cranes to off load heavy equipment were investigated. 

Condition of roads from port to site, and availability of local 

materials (concrete aggregate and forming lumber) were verified. 

The prospects identified in the evaluation process were: 

PLN 
REGION 

1 VII 

VII 

VII 

X 

XI 

PLN REGIC 

MPH 
SCHEME 

ULUNG PFT.IANG 

BAMBALO 

KOLONDOM 

MERBA 

LOKOMBORO 

)NS: VII -
VIII -
X 
XI 

Norl 
Sout 
iric 
NTT 

DEMAND 
CENTER 

:h 
:h 
in 

Tahuna/Tamako 

Poso 

Toll Toll 

Fak Fak 

Waikabubak 

Sulawesi 
Sulawesi 
Jaya 
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CAPACITY 
(KW) 

1000 KW 

2400 KW 

1500 KW 

1450 KW 

860 KW 

DESIGN 
DETAIL 

Tecsult 1986 

Tecsult 1986 

Karya 

Teknindo 

Tecsult 1986 



3. IRRIGATION BASED SCHEMES -

In the interest of achieving the REII objective of bringing up to 

10 megawatts of mini-hydro power on line prior to 1997, those 

projects which clearly demonstrate characteristics^lending towards 

rapid and successful site development were prioritized. Despite 

the availability of other development options such as irrigation 

canal potentials, there are serious questions as to the potentially 

time consuming institutional procedures involved with PLN and DPU 

in jointly developing mini-hydro schemes on existing canal drops. 

Although potentially less costly in some cases because of shared 

civil works structures, canal dewatering and repairing operations 

could also reduce mini-hydro plant factors significantly. Further, 

there are currently no irrigation canal based projects which have 

been studied to detailed design stage in Eastern Indonesia. To 

identify and bring irrigation based hydro schemes to a detailed 

design stage would require a minimum of 2 years. Initial 

investigation concluded that although irrigation canal based 

projects offer certain advantages in terms of cost and development, 

further study should be undertaken prior to inclusion into the 

current RE II mini-hydro plans. 

The evaluation process included some run of river projects which 

fulfilled the criteria of having been studied to detailed design 

and located in Eastern Indonesia, yet were ranked lower in priority 

on the basis of high installed cost for low output, low plant 

factor due to hydrology, or environmental / competitive water use 

issues. These remain viable projects for future development and 

should be inventoried accordingly. 
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4. MINI-HYDRO PROJECT CAPITAL COSTS -

Current capital cost estimates for the mini-hydro projects were 

determined based upon original estimates, factored inflation, and 

current actual costs involving the equipment, material and labor 

components. These costs will need to be examined and adjusted 

during preparation of the tender documents. In some cases, changes 

were anticipated in material specifications and quantities. Low 

pressure conduit being replaced with open or covered masonry canal, 

elimination of surge tanks, or ELC governing in favor of expensive 

hydraulic/mechanical governing for the smaller output schemes. 

All project costs were reviewed jointly by PLN PISFP, World Bank 

and the ORNL consultant in August meetings. 

5. STANDARDIZATION -

Several of the projects will have similar hydraulic characteristics 

which will result in a standardization of equipment and materials 

including electro/mechanical, governing equipment, switchgear, 

penstock and water control devices. In order to take advantage of 

this potentially cost reducing situation, some standardization of 

the design flow rates will be required. An increase of design flow 

may dictate that the penstock be enlarged to accommodate the 

increased flow at an acceptable velocity. The cost of the larger 

penstock therefore, needs to be weighed against the cost savings 

realized by standardizing the electro-mechanical equipment. When 

flow rates are increased, plant factors will be lowered somewhat, 

as well as bottom end, low flow efficiencies, particularly for 

single unit installations. The total energy output however, will 

increase as more of the available flow is utilized. 
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The chart below lists the characteristics of several system 

components. 

PROJECT 

luLUNG PELIANG 

BAMBALO 

KOLONDOM 

LOKOMBORO 

WERBA 

TURBINE 

1 unit 
Q = 2.1 M/sec 
H = 64 M 
RPM = 1000 
P = 1597 HP 

2 units 
Q = 2.4 M/sec 
H = 64 H 
RPM = 1000 
P = 1830 HP 

2 units 
Q = 1.29 M/sec 
H = 70 M 
RPM = 1000 
P = 1074 HP 

(optional) 
1 unit 
Q = 2.57 
H = 70 M 
RPM = 1000 
P = 2147 HP 

1 unit 
Q = 2.6 M/sec 
H = 40 M 
RPM = 600 
P = 1075 HP 

1 unit 
Q = 2.57 M/sec 
H = 70 M 
RPM = 1000 
P = 2147 HP 

GENERATOR 

1 unit 
1.2 MW 
6 KV 
RPM = 1000 

2 units 
1.25 MW 
6 KV 
RPM = 1000 

2 units 
.750 MW 
6 KV 
RPM =1000 

1 unit 
1.5 MW 
6 KV 
RPM = 1000 

1 unit 
.9 MW 
6 KV 
RPM = 600 

1 unit 
1.5 MW 
6 KV 
RPM = 1000 

SWITCHGEAR 

1 unit 
1.2 MW 
6 KV 

2 units 
1.25 MW 
6 KV 

2 units 
.750 MW 
6KV 

1 unit 
1.5 MW 
6 KV 

1 unit 
.9 MW 
6KV 

1 unit 
1.5 MW 
6 KV 

— 

PENSTOCK 

L= 875 M 
D= 1.15 M 

L= 430 M 
D= 1.70 M 

L= 575 M 
D= 1.15 M 

L= 230 M 
D= 1.30 M 
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TURBINES / GENERATORS / SWITCHGEAR - Ulung Peliang and Poso units 

could be considered for possible standardization of 3 turbines. 

This decision would require that the Ulung Peliang turbine be up 

sized to a 2.4 M3/sec design flow and that the generator be up 

sized to 1.25 MW. The penstock diameter would be increased to keep 

velocity within limits. There would be a corresponding increase 

in energy output for the Ulung Peliang system. The plant factor 

would be decreased. This could be a worthwhile option if the 

standardization of the three units lowers the overall cost. This 

proposal should be studied further. 

An additional single unit of the same type, running at a higher 

head might be utilized at Kolondom (H = 70M, Q = 2.57 M/sec). with 

a slight overall reduction in output. The speed of this unit would 

cause it to operate on the back side of the power curve, yet not 

significantly. During periods of low stream flow, part flow turbine 

efficiencies would be reduced utilizing this single unit approach 

over a two unit system. Wefba could also utilize the same single 

unit system. Feasibility of this option should be studied. 

Lokomboro will operate at a 40 M head with a flow of 2.6 M/3 sec. 

and will utilize a site specific turbine / generator unit. 

There exists a potential therefore, to standardize the equipment 

selection to include 5 similar turbine generator units at 4 sites. 

PENSTOCK -

Both Ulung Peliang and Kolondom projects utilize 1.15 M diameter 

steel penstock of various wall thicknesses according to the 

pressure requirement. 
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6. FINANCIAL EVALUATION / LEAST COST ANALYSIS -

Capital costs and 25 year operational costs were determined for 

both mini-hydro schemes and equivalent capacity diesel generation. 

Costs were discounted at four different rates. 

BENEFIT / COST RATIO -

PROJECT 

Ulung Peliang 

Bambalo 

Kolondom 

Lokomboro 

Werba 

DEMAND CENTER 

Tahuna 

Poso / Tentena 

Toli Toli 

Waikabubak 

Fak Fak 

B / C RATIO 

8% 

2.64 

3.76 

2.53 

2.75 

2.78 

10% 

2.22 

3.15 

2.12 

2.32 

2.34 

12% 

1.90 

2.68 

1.81 

1.99 

2.00 

14% 

1.64 

2.31 

1.55 

1.72 

1.78 

Equivalent capacity diesel generation was determined on the basis 

of multiple 250 KW units with a .67 multiplier. This approach 

takes into consideration the typical PLN installation serving a 

demand center of up to 2 MW where peak load growth has dictated the 

installation of a series of incremental capacity units. The 

multiplier factor of 1.67 determines the actual number of units 

needed to meet the required capacity considering that at any given 

time a number of the units will be out of service for repairs or 

overhaul. 

7. Projects lacking detailed design. 

Two of the projects, Kolondom and Werba have been included in the 

mini-hydro projects selected for RE II funding, yet at present do 

not have a detailed engineering design completed. Of these two 

projects, Werba was included because of the strategic location near 

an isolated, growing demand center in Irian Jaya. Kolondom was 
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selected due to the overall project viability in comparison with 

other inventoried projects. PLN PISFP, with internal funding, has 

agreed to produce detailed designs and tender documents on both 

projects prior to the Oct. 1994 tendering process. This agreement 

should be within reason considering the normal 10 month time period 

required to produce a detailed design and tender documents. PLN 

has requested a memorandum of understanding from World Bank 

concerning this agreement prior to initiating work on the detailed 

designs and tender documents. 

8. Design changes suggested to PLN PISFP 

Ulung Peliang - Penstock position to be changed from East to West 

side of the river. Results in shorter penstock without the need of 

two river crossings with the penstock. 

Kolondom - Use of open channel rather than concrete conduit pipe. 

Results in considerable savings. 

Lokomboro - Use of tunnel for 30 meters beginning from the headrace 

intake. Will eliminate the need of placing the penstock on a 

difficult cliff face. 

Werba - Open canal and penstock position to be changed from West 

side of the river to the East side, increase the total available 

head to 70 meters. A topo survey team will be on site in late 

August to verify this change of design. 
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9. PRIVATE SECTOR PROJECTS -

It should be pointed out that any private sector development of 

mini-hydro schemes at the present, remains cpntingent upon 

receiving a tariff agreement from PLN which will establish avoided 

costs and investor project economic viability for private sector 

developers. It is correct to assume that once there has been a 

favorable tariff agreement offered by PLN, a good deal of private 

MHP development will be in the works in all parts of Indonesia. 

Efforts to include private sector projects in the World Bank RE II 

funding plan must be accompanied by an effort to convince PLN to 

quickly reach a tariff agreement for viable mini-hydro scale 

projects. Presently, there are negotiations involving large scale 

private sector generation schemes in Java, which obviously are more 

complex and involved than mini-hydro projects. A simple approach, 

excluding capacity agreements, would involve the mini-hydro 

purchase tariff being based upon a percentage, (75 to 80%) of the 

KWH production cost in the particular region as an avoided cost. 

This purchase tariff would be adjusted yearly in accordance with 

the PLN production cost rate. 

Private sector mini-hydro projects under active consideration in 

Irian Jaya are: 

Project - Amai Demand Center - Depabrae / Sentani 1000 KW 

Project - Maruni Demand Center - Manokwari.1500 KW 

Project - Hubai Demand Center - Jayapura 500 KW 

These projects are in feasibility study stage by WRC Mini-hydro 

Program. 
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PROJECT - ULUNG PELIANG DEMAND CENTER - TAHUNA 

I. DEMAND CENTER LOCATION AND BACKGROUND 

Demand center 1993 data: 

Population 
Pop. rate of growth 
Electrification ratio 
Average annual peak load 
Current capacity 
Annual energy production 
Current production cost per/KWH 

110,188 
2.44% 

34% 
1751 KW 
1760 KW 
6.1 GWH 

154 rupiah 

This project and demand center was previously studied by Tecsult in 

1985 to detailed design stage and is currently inventoried for 

funding by PLN. The proposed project is located on the island of 

Sangihe, 200 Km north of Manado, Sulawesi, and will serve the load 

center of Tahuna. At the time of the 1985 Tecsult survey, Tahuna 

and Tamako were separate load centers. Recently, Tahuna and 

Tamako, the two major load, centers, have become one integrated 

system. The island at this time is nearly circled by a 20 KV 

transmission line. There remains two short sections of 6 KV line 

which will be upgraded to 20 KV in the future. 

The primary generation point is Tahuna where 7 diesel generators of 

various capacities and makes have an installed nameplate capacity 

of 2000 KW. The actual output however, is 1500 KW due to the 

condition of the equipment. The secondary generation point is 

Petia where a single diesel generator of 260 KW nameplate capacity 

produces 210 KW. The total actual capacity of the Tahuna system is 

currently 1760 KW. The average peak load is 1708 KW as of 6/93. 

The rate of growth for peak load is 5.8% per year and will be over 

2500 KW by year 2000. 
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POPULATION GROWTH PROJECTION 
PROJECT: ULUNG PEUANG 
LOAD CENTER: TAHUNA 

Year 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Population 
104.940 
107.564 
110.188 
112.876 
115.630 
118.451 
121.341 
124.301 
127.333 
130.439 

'Assume population growth rate of 2.44% 

140000 -

120000 --

100000 --

o 80000 

3 

£ 60000 

40000 --

20000 

Population Growth Estimate: Tahuna 

104.940 107.564 110.188 112.876 115.630 
118.451 121.341 

124.301 
127.333 

130.439 

1991 1992 1993 1994 1995 1996 1997 1996 1999 2000 

Year 

1 - 2 



ELECTRIFICATION RATIO 1992-93 
PROJECT: ULUNG PELIANG 
LOAD CENTER: TAHUNA 

Electrified Households 
Non-electrified Households 
Total Households 

Total 
7,560 
14.521 
22.081 

Percent 
66 
34 
100 

Electrified 
Households 34% 

Electrification Ratio 

Non-electrified 
Households 66% 
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CUSTOMER BREAKDOWN 1992-93 
PROJECT: ULUNG PELIANG 
LOAD CENTER: TAHUNA 

Type 
Residential 
Commercial 
Industrial 
Public 

Pen 
74.5 
10.5 
3.5 
11.5 

CUSTOMER BREAKDOWN 1992-93 

COMMERCIAL 
10.5% . 

INDUSTRIAL 3 5% 

PUBLIC 11.5% 

RESIDENTIAL 
74.5% 
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AVERAGE ANNUAL PEAK LOAD: 
PROJECT: ULUNG PELIANG 
LOAD CENTER: TAHUNA 

KW 

Year 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Kw 
1.565 
1.655 
1.751 
1.852 
1.959 
2.072 
2.192 
2.314 
2.453 
2.595 

'Assume annual peak load growth rate of 5.8% 
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Average Annual Peak Load 
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Planning calls for the installation of a single 1000 KW diesel unit 

in 1993 at Tahuna to supplement the current system which is at full 

capacity during peak load times. After the installation of the 

1000 KW diesel unit, several of the smaller, olde^ units will be 

decommissioned or moved to other locations. There will therefore, 

be little actual increase in capacity with the installation of the 

new unit. Reliability will however, be increased. 

II. TECHNICAL EVALUATION 

Project data: 

Mean flow 
Design flow 
Net head 
Power 
Length of open channel 
Length of penstock 
Diameter of penstock 

2.1 cumecs 
2.1 cumecs 
64 meters 
1090 KW 

100 meters 
875 meters 
1.15 meters 

Turbine - single horizontal francis 
Length of MV line 1.3 KM 

The Ulung Pelinag Mini Hydro Project was extensively studied to 

detailed design phase by Tecsult under contract with PLN in 1986. 

A review of the proposed original design confirmed the site 

location and salient features. There essentially have been no 

significant geological changes which would adversely affect the 

project if implemented at this time. In some respects, the 

project viability has been enhanced by the completion of additional 

transmission line which now brings the interconnection point to 

within 1.3 KM of the project powerhouse location. The access road 

has also been upgraded and runs directly to the project powerhouse 

and beyond. There has been no significant development of gardens, 

houses or other land uses in the immediate project area. 
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Equipment and materials may be unloaded 8 Km from the project site 

at a landing area in Tamako. There is not a dock, however, landing 

barge ships have placed equipment on the beach in the past. The 

road from Tahuna would be acceptable for transport of the project 

materials, there are however, steep areas and sharp curves along 

the 40 Km route. Concrete aggregate and sand is available near the 

project location. Concrete forming lumber can be ordered locally. 

The proiect should be implemented as planned with one exception in 

the routing of the penstock. The original design routes the 

penstock across the river in two locations with bridges and places 

most of the penstock on the east side of the river. This involves 

one river crossing above a waterfall and another below an existing 

road bridge. Both crossings will be costly and expose the penstock 

to possible flood damage. There will also have to be access by 

bridge or ford to the construction area on the east side of the 

river which lies between the Ulung Peliang and another river. 

It was found that the west side of the river provides an adequate 

route for the penstock and shortens the route to 872 meters in 

length vs the 1120 meter proposal using the east side of the river. 

The route appears to be stable and workable in every respect. There 

are presently three homes along the west route which the penstock 

would pass nearby. It is possible that Tecsult did not consider 

the west route because at the time of the original survey, it was 

overgrown with brush and there was not yet a road on the west side 

of the river. The road, while non vehicle, is adequate and now 

begins from the powerhouse location and runs to the intake point. 

Possibly the only drawback would be the fact that there are rocky, 

yet workable, areas on the west route. It would be anticipated 

that a medium sized (20,000 kg) trackhoe would be on site to do 

excavation for the headworks, penstock route and later pipeline 

placement. Undoubtedly, a significant cost reduction in the 

penstock will be realized with this change. A redesign will be 

required, however this alone should not be costly. 
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The topography has already been completed by Teclsult including the 

west side of the river. There would be an estimated 30 man days of 

engineering involved to produce a design for the routing of the 

penstock on the west side of the river. « 

Grid interconnection - The interconnection with the existing 

distribution line will consist of an additional 1.3 KM of 6 KV 

line. The generator and switchgear will be 6 KV. A transformer 

will not be required until such time as the 6 KV line is upgraded 

to 20 KV. The present 70 mm2 cable size is adequate for the 1000 

KW capacity of the mini hydro system. Standard switchgear with 

protective devices and synchronizing equipment will be utilized 

with the system. 

III. HYDROLOGY 

The hydrological and meteorological data is the basic information 

necessary for determining flow characteristics for the 

investigation of mini-hydro power schemes. The contents of the 

hydrological study are composed mainly of the mean annual flow, low 

and high flows and the flow duration curve which determines the 

time variation of the stream discharges. 

The Tahuna project hydrology was extensively studied by Tecsult in 

1986 during preparation of the feasibility study report. The 

project hydrology was found to be consistent with the original 

estimates. This evaluation however, is only based upon observation 

during the site visit and estimates of the stream flow. Estimated 

stream flow observed 8 June, 1993 was 2M3/sec. Since the time of 

the original Tecsult survey, there has been no monitoring of the 

streamflow on a regular basis by PLN. 

The project will utilize a design flow which is equal to the 

estimated mean flow of 2.1 cubic meters per sec. Approximately 40% 

of the time the single francis turbine will run at full capacity 

producing 1000 KW. 
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FLOW DURATION CURVE Project - Ulung Peliang Demand Center - Tahuna 
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ESTIMATED ANNUAL ENERGY PRODUCTiON Project: Ulung Peliang \ Dennand Center: 
Tahuna 
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SMALL HYDROELECTRIC SYSTE.W PARAMETERS from file ULUPEL.SHO 06-24-1993 

.SLOPE IN DEGREES FROM THE HORIZONTAL 0.00 
SLOPE AS PERCENTAGE (PERCENT RISE PER UNIT OF RUN) 0.00 
SLOPE DISTANCE AS MEASURED ALONG THE SURFACE 0.00 
HORIZONTAL OR MAP DISTANCE •• 0.00 
VERTICAL DISTANCE (CHANGE IN HEIGHT) 0.00 
ACCUMULATED SLOPE DISTANCE OF PREVIOUS ENTRIES 0.00 
ACCUMULATED HORIZONTAL DISTANCE OF PREVIOUS ENTRIES 0.00 
ACCUMULATED VERTICAL DISTANCE OF PREVIOUS ENTRIES 0.00 
STATIC OR GROSS HEAD OF WATER IN FEET 216.54 
STATIC OR GROSS HEAD OF WATER IN METERS 66.00 
STATIC OR GROSS HEAD OF WATER IN POUNDS PER SQUARE INCH 93.76 
STATIC OR GROSS HEAD OF WATER IN KILOPASCALS 646.94 
FLOW OF WATER IN AMERICAN GALLONS PER MINUTE 33371.62 
FLOW OF WATER IN CUBIC FEET PER MINUTE 4461.45 
FLOW OF WATER IN CUBIC FEET PER SECOND 74.36 
FLOW OF WATER IN CUBIC METERS PER SECOND 2.10 
HEAD LOSS DUE TO FRICTION, IN FEET 5.86 
HEAD LOSS DUE TO FRICTION, IN METERS 1.79 
HEAD LOSS DUE TO FRICTION, IN POUNDS PER SQUARE INCH 2.54 
HEAD LOSS DUE TO FRICTION, IN KILOPASCALS 17.51 
HEAD LOSS DUE TO FRICTION, AS PERCENTAGE OF STATIC OR GROSS HEAD 2.71 
INSIDE DIAMETER OF PENSTOCK IN INCHES 45.28 
INSIDE DIAMETER OF PENSTOCK IN CENTIMETRES 115.00 
HAZEN - WILLIAMS COEFFICIENT OF FRICTION FOR PIPE BEING CONSIDERED 150.00 
DYNAMIC OR WORKING HEAD OF WATER IN FEET 210.67 
DYNAMIC OR WORKING HEAD OF WATER IN METERS 64.21 
DYNAMIC OR WORKING HEAD OF WATER IN POUNDS PER SQUARE INCH 91.22 
DYNAMIC OR WORKING HEAD OF WATER IN KILOPASCALS 629.43 
TOTAL LENGTH OF PENSTOCK IN FEET 2870.73 
TOTAL LENGTH OF PENSTOCK IN METERS 875.00 
VELOCITY OF WATER IN PENSTOCK, FEET PER SECOND 6.70 
VELOCITY OF WATER IN PENSTOCK, METERS PER SECOND 2.04 
PERCENT EFFICIENCY OF PENSTOCK 97.29 
PERCENT EFFICIENCY OF TURBINE 90.00 
PERCENT EFFICIENCY OF GENERATOR 92.00 
OVERALL EFFICIENCY OF WHOLE SYSTEM, AS A PERCENTAGE 80.56 
MECHANICAL POWER OUTPUT OF TURBINE IN HORSEPOWER 1597.78 
ELECTRICAL POWER OUTPUT OF SYSTEM IN KILOWATTS 1096.59 
AMOUNT OF ELECTRICAL ENERGY PRODUCED IN ONE DAY, IN KILOWATT HOURS 26318.06 
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SMALL HYDROELECTRIC SYSTEM PARAMETERS from file ULUPEL75.SHD 06-24-1993 

SLOPE IN DEGREES FROM THE HORIZONTAL •• 0.00 
SLOPE AS PERCENTAGE (PERCENT RISE PER UNIT OF RUN) 0.00 
SLOPE DISTANCE AS MEASURED ALONG THE SURFACE 0.00 
HORIZONTAL OR MAP DISTANCE 7 0.00 
VERTICAL DISTANCE (CHANGE IN HEIGHT) 0.00 
ACCUMULATED SLOPE DISTANCE OF PREVIOUS ENTRIES 0.00 
ACCUMULATED HORIZONTAL DISTANCE OF PREVIOUS ENTRIES 0.00 
ACCUMULATED VERTICAL DISTANCE OF PREVIOUS ENTRIES 0.00 
STATIC OR GROSS HEAD OF WATER IN FEET 216.54 
STATIC OR GROSS HEAD OF WATER IN METERS 66.00 
STATIC OR GROSS HEAD OF WATER IN POUNDS PER SQUARE INCH 93.76 
STATIC OR GROSS HEAD OF WATER IN KILOPASCALS 646.94 
FLOW OF WATER IN AMERICAN GALLONS PER MINUTE 24406.11 
FLOW OF WATER IN CUBIC FEET PER MINUTE 3262.85 
FLOW OF WATER IN CUBIC FEET PER SECOND 54.38 
FLOW OF WATER IN CUBIC METERS PER SECOND 1.54 
HEAD LOSS DUE TO FRICTION, IN FEET 2.92 
HEAD LOSS DUE TO FRICTION, IN METERS 0.89 
HEAD LOSS DUE TO FRICTION, IN POUNDS PER SQUARE INCH 1.26 
HEAD LOSS DUE TO FRICTION, IN KILOPASCALS 8.71 
HEAD LOSS DUE TO FRICTION, AS PERCENTAGE OF STATIC OR GROSS HEAD 1.35 
INSIDE DIAMETER OF PENSTOCK IN INCHES 45.28 
INSIDE DIAMETER OF PENSTOCK IN CENTIMETRES 115.00 
HAZEN - WILLIAMS COEFFICIENT OF FRICTION FOR PIPE BEING CONSIDERED 160.00 
DYNAMIC OR WORKING HEAD OF WATER IN FEET 213.62 
DYNAMIC OR WORKING HEAD OF WATER IN METERS 65.11 
DYNAMIC OR WORKING HEAD OF WATER IN POUNDS PER SQUARE INCH 92.50 
DYNAMIC OR WORKING HEAD OF WATER IN KILOPASCALS 638.23 
TOTAL LENGTH OF PENSTOCK IN FEET 2870.73 
TOTAL LENGTH OF PENSTOCK IN METERS 875.00 
VELOCITY OF WATER IN PENSTOCK, FEET PER SECOND 4.90 
VELOCITY OF WATER IN PEN§TOCK, METERS PER SECOND 1.49 
PERCENT EFFICIENCY OF PENSTOCK 98.65 
PERCENT EFFICIENCY OF TURBINE 88.00 
PERCENT EFFICIENCY OF GENERATOR 90.00 
OVERALL EFFICIENCY OF WHOLE SYSTEM, AS A PERCENTAGE .— 78.13 
MECHANICAL POWER OUTPUT OF TURBINE IN HORSEPOWER 1158.53 
ELECTRICAL POWER OUTPUT OF SYSTEM IN KILOWATTS 777.84 
AMOUNT OF ELECTRICAL ENERGY PRODUCED IK ONE DAY, IN KILOWATT HOURS 18668.10 
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SMALL HYDROELECTRIC SYSTEM PARAMETERS from file ULUPEL50.SHD 06-24-1993 

SLOPE IN DEGREES FRCM THE HORIZONTAL 0.00 
SLOPE AS PERCENTAGE (PERCENT RISE PER UNIT OF RUN) --» 0.00 
SLOPE DISTANCE AS MEASURED ALONG THE SURFACE 0.00 
HORIZONTAL OR MAP DISTANCE 0.00 
VERTICAL DISTANCE (CHANGE IN HEIGHT) 0.00 
ACCUMULATED SLOPE DISTANCE OF PREVIOUS ENTRIES 0.00 
ACCUMULATED HORIZONTAL DISTANCE OF PREVIOUS ENTRIES 0.00 
ACCUMULATED VERTICAL DISTANCE OF PREVIOUS ENTRIES 0.00 
STATIC OR GROSS HEAD OF WATER IN FEET 216.54 
STATIC OR GROSS HEAD OF WATER IN METERS 66.00 
STATIC OR GROSS HEAD OF WATER IN POUNDS PER SQUARE INCH 93.76 
STATIC OR GROSS HEAD OF WATER IN KILOPASCALS 646.94 
FLOW OF WATER IN AMERICAN GALLONS PER MINUTE 16934.85 
FLOW OF WATER IN CUBIC FEET PER MINUTE 2264.02 
FLOW OF WATER IN CUBIC FEET PER SECOND 37.73 
FLOW OF WATER IN CUBIC METERS PER SECOND 1.07 
HEAD LOSS DUE TO FRICTION, IN FEET 1.48 
HEAD LOSS DUE TO FRICTION, IN METERS 0.45 
HEAD LOSS DUE TO FRICTION, IN POUNDS PER SOUARE INCH ' 0.64 
HEAD LOSS DUE TO FRICTION, IN KILOPASCALS 4.43 
HEAD LOSS DUE TO FRICTION, AS FERCEMTAGE OF STATIC OR GROSS HEAD 0.68 
INSIDE DIAMETER OF PENSTOCK IN INCHES 45.28 
INSIDE DIAMETER OF PENSTOCK IN CENTIMETRES 115.00 
HAZEN - WILLIAMS COEFFICIENT OF FRICTION FOR PIPE BEING CONSIDERED 160.00 
DYNAMIC OR WORKING HEAD OF WATER IN FEET 215.05 
DYNAMIC OR WORKING HEAD OF WATER IN METERS 65.55 
DYNAMIC OR WORKING HEAD OF WATER IN POUNDS PER SQUARE INCH 93.12 
DYNAMIC OR WORKING HEAD OF WATER IN KILOPASCALS 642.51 
TOTAL LENGTH OF PENSTOCK IN FEET 2870.73 
TOTAL LENGTH OF PENSTO'CK .IN METERS 875.00 
VELOCITY OF WATER IN PENSTOCK, FEET PER SECOND 3.40 
VELOCITY OF WATER IN PENSTOCK, METERS PER SECOND 1.04 
PERCENT EFFICIENCY OF PENSTOCK 99.32 
PERCENT EFFICIENCY OF TURBINE 86.00 
PERCENT EFFICIENCY OF GENERATOR 88.00 
OVERALL EFFICIENCY OF WHOLE SYSTEM, AS A PERCENTAGE 75.16 
MECHANICAL POWER OUTPUT OF TURBINE IN HORSEPOWER 790.88 
ELECTRICAL POWER OUTPUT OF SYSTEM IN KILOWATTS 519.20 
AMOUNT OF ELECTRICAL ENERGY PRODUCED IN ONE DAY, IN KILOWATT HOURS 12460.70 
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SMALL HYDROELECTRIC SYSTEM PARAMETERS from file ULUPEL25.SHD 06-24-1993 

SLOPE IN DEGREES FROM THE HORIZONTAL 0.00 
SLOPE AS PERCENTAGE (PERCENT RISE PER UNIT OF RUN) 0.00 
SLOPE DISTANCE AS MEASURED ALONG THE SURFACE 0.00 
HORIZONTAL OR MAP DISTANCE 0.00 
VERTICAL DISTANCE (CHANGE IN HEIGHT) 0.00 
ACCUMULATED SLOPE DISTANCE OF PREVIOUS ENTRIES 0.00 
ACCUMULATED HORIZONTAL DISTANCE OF PREVIOUS ENTRIES 0.00 
ACCUMULATED VERTICAL DISTANCE OF PREVIOUS ENTRIES 0.00 
STATIC OR GROSS HEAD OF WATER IN FF.CT 216.54 
STATIC OR GROSS HEAD OF WATER IN METERS 66.00 
STATIC OR GROSS HEAD OF WATER IN POUNDS PER SQUARE INCH 93.76 
STATIC OR GROSS HEAD OF WATER IN KILOPASCALS 646.94 
FLOW OF WATER IN AMERICAN GALLONS OER MINUTE 8467.42 
FLOW OF WATER IN CUBIC FEET PER MINUTE 1132.01 
FLOW OF WATER IN CUBIC FEET PER SECOND 18.87 
FLOW OF WATER IN CUBIC METERS PER SECOND 0.53 
HEAD LOSS DUE TO FRICTION, IN FEET 0.41 
HEAD LOSS DUE TO FRICTION, IN METERS 0.13 
HEAD LOSS DUE TO FRICTION, IN POUNDS PER SQUARE INCH . 0.18 
HEAD LOSS DUE TO FRICTION, IN KILOPASCALS 1.23 
HEAD LOSS DUE TO FRICTION, AS PERCENTAGE OF STATIC OR GROSS HEAD 0.19 
INSIDE DIAMETER OF PENSTOCK IN INCHES 45.28 
INSIDE DIAMETER OF PENSTOCK IN CENTIMETRES 115.00 
HAZEN - WILLIAMS COEFFICIENT OF FRICTION FOR PIPE BEING CONSIDERED 160.00 
DYNAMIC OR WORKING HEAD OF WATER IN FEET 216.12 
DYNAMIC OR WORKING HEAD OF WATER IN METERS 65.87 
DYNAMIC OR WORKING HEAD OF WATER IN POUNDS PER SQUARE INCH 93.58 
DYNAMIC OR WORKING HEAD OF WATER IN KILOPASCALS 645.71 
TOTAL LENGTH OF PENSTOCK IN FEET 2870.73 
TOTAL LENGTH OF PENSTOCK IN METERS 875.00 
VELOCITY OF WATER IN PENSTOCK. FEET PER SECOND 1.70 
VELOCITY OF WATER IN PENSTOCK, METERS PER SECOND 0.52 
PERCENT EFFICIENCY OF PENSTOCK 99.81 
PERCENT EFFICIENCY OF TURBINE ^ 84.00 
PERCENT EFFICIENCY OF GENERATOR 86.00 
OVERALL EFFICIENCY OF WHOLE SVSTEM. A3 A PERCENTAGE 72.10 
MECHANICAL POWER OUTPUT OF TURBINE IN HORSEPOWER 388.17 
ELECTRICAL POWER OUTPUT OF SYSTEM IN KILOV/ATTS 249.03 
AMOUNT OF ELECTRICAL ENERGY PRODUCCL'' IK' ONE DAY, IN KILOWATT HOURS 5976.79 
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The sizing of the design flow appears to be correct in that there 

should be a reasonable usage of higher stream flow values and an 

efficient utilization of low stream flow values 

considering the single francis turbine installation. No changes 

are anticipated in the area of hydrology or design flow. 

V. ENVIRONMENTAL - It is understood that typical, small scale, run 

of river mini hydro projects are environmentally benign in that 

there is little water impoundment, radical fluctuation of water 

levels, or other similar adverse effects. This evaluation applies 

to the Ulung Peliang project also. In an effort to identify 

possible adverse environmental impacts, two areas were considered: 

A. Construction activitv - While temporary in nature, short term 

impacts can be significant, such as erosion caused by excavation 

and construction activities carried out directly in the stream 

itself. Results in turbid water, reduced water quality, downstream 

siltation. Some of the effects can be mitigated by careful 

planning of construction activities near the stream banks. There 

will however be unavoidable impacts during the construction phase. 

Rather than attempt to plan solutions in advance to counteract the 

unknown potential adverse effects, a program of monitoring during 

the construction phase could hold adverse impacts to a minimum. 

Timely replanting of disturbed slopes for erosion control and 

coordinating construction activities during the dry season would be 

areas in which project monitoring could help significantly to 

reduce short term impacts. 

It should be noted that due to frequent heavy rainfall, water 

quality in the Ulung Peling often deteriorates because of upstream 

erosion and siltation. While at times the stream does indeed look 

pristine, normal rainfall patterns can cause the stream to become 

swollen with water borne debris. The point being, of course, that 

temporary construction activities may influence the stream guality 

no worse than occasional nonnal flooding. 

1-18 



7. Reduced stream flow values - Significant reduction of in-stream 

flow values between the intake and the point of discharge during 

periods of low stream flow. Results in water stagnation, reduced 

streamflow environment for streamlife and other use patterns such 

as bathing, washing clothes etc. 

Assuming a design discharge of 2.1 cubic meters per second. There 

will be a significant reduction of streamflow-approximately 60% of 

the total time during an average year. Some water will be bypassed 

and there are several springs which bring water into the Ulung 

Peliang below the diversion point. The actual instream flow value 

cannot be determined until the system is in operation. Flow values 

in the stream can easily be adjusted by simply reducing the flow 

through the turbine and bypassing additional water if necessary. 

This will however cause a reduction of energy output. 

It should be noted that 100 meters above the powerhouse on the 

Ulung Peliang, there is a confluence with another river of equal 

flow. There currently is a limited number of people living above 

the powerhouse location on the Ulung Peling. During periods of low 

stream flow there will be a reduction in the water available for 

washing and bathing. 

It is doubtful if low flow values will be an issue with the local 

villagers since there are no significant fisheries in the Ulung 

Peliang. The fishing consists mainly of young boys catching small 

indigenous river fish. Tamako is situated on the ocean, where 

fishing is one of the primary economies. 

C. Positive aspects of mini hvdro project - In contrast to diesel 

generating plants, mini hydro projects produce~no air or tJiermal 

pollution. Likewise, hydropower impacts are fairly well understood 

and, therefore, predictable to a degree of accuracy. Hydropower is 

an economic use of a renewable resource, which is in direct 

contrast to diesel generation which consumes large amounts of 
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fossil fuel as diesel fuel and lube oil. The mini hydro project 

will provide a needed, and appropriate, new source of energy for an 

isolated, growing, electrical demand center which is already at 

capacity. * 

D. Suggested environmental strategies -

1. Implementation of a monitoring plan during project 

construction. 

2. Consultation with affected communities prior to project 

startup. 

3. Follow up monitoring to determine longer term impacts 

during project operation. 

VI. FINANCIAL EVALUATION 

The Tahuna Demand center is experiencing a typical population 

growth of 2.44% per year. The electrification ratio, at 34% will 

continue to increase primarily in the area of residential 

installations. The average annual peak load, growing at a rate of 

5.8%, will reach will over 2500 KW by year 2000. The mini-hydro 

scheme, with an output of just over 1000 KW, will be able to supply 

100% of the off-peak load capacity for the next 2 to 3 years, at 

which time additional generation will be needed. The mini-hydro 

scheme can currently supply approximately 50% of the peak load 

capacity. The potential yearly output, which could be utilized 

100% by 1996, would be nearly 5,600,000 KWH/yr. at a capacity 

factor of 70%. The MHP project could therefore, displace up to 

5,600 MWH per year in diesel fuel generation. 

The Total investment cost is divided into local and foreign 

currency components. The original estimates of cost were updated 

based on inflation of materials and services. ~July 1993 estimate 

of cost is $2,014,790 The estimated cost per installed kilowatt is 

USD $1,848. 
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A cost analysis of equal capacity mini-hydro and diesel generation 

was produced using 4 different discount rates to determine net 

present values over 25 year lifetimes. The total overall costs 

incurred were determined, as well as total cost per kilowatt hour. 
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COST ESTIMATE SUMMARY 

MINI HYDRO DEVELOPMENT PROJECT 

PROJECT: ULUNG PEUANG 

DEMAND CENTER: TAHUNA 

CAPACITY: 1 X 1,090 kW 

Date: Aug 2. 1993 

LOCAL CURRENCY FOREIGN CURRFNCY EQUIVALENT IN RUPIAHS 

TOTAL UNIT P R I C E TOTAL EXCHANGE TOTAL TOTAL 
.'<1990.' !P i y S- * ^ 0 I » _ _ _ RATE .JlPgpffe. _ _ x ipO0_Rj_ 

CODE DESCRIPTION 

0.0 LAND AND LANO RIGHTS 25,000 25,000 

PROJECT DIRECT COST 

CIVIL WORK 

1.0 General 

2.0 Land Gearing and Fencing 

3.0 Access Road 

4.0 Bridges 

S.O Headwori< Waler Control 

6.0 Open canal 100 Meters 

7.0 Headrace Penstock 870 meters 

8.0 Powerhouse and Civil 

9.0 Tail Race 

10.0 Switchyard Civil 

11.0 Operator House and Yard 

SUB TOTAL CIVIL WORK 

GENERATING AND SWITCH YARD EQUIPMENT 
M-1 Mechanical Equipment 
E-1 Electrical Generating Equip. 
E-2 Switchyard Equipment 

SUBTOTAL GENERATINQ ANO 
SWITCHYARD EQUIPMENT 

155.000 

22.000 

10.000 

0 

180.000 

220,000 

506,000 

62,000 

6000 
5.000 

25,000 

1.193,000 

24,500 
24.500 

120.000 

169.000 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

$490 
$163 

0 

2,100 
2.100 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

1.029.000 
342,300 

0 

155.000 

22.000 

10.000 

0 

180,000 

220.000 

506,000 

62.000 

8.000 

5.000 

25,000 

1.193,000 

1.053.500 
366.800 
120.000 

653 

653 

1,371,300 1.540,300 

1,371.300 2.733,300 SUBTOTAL PROJECT DIRECT COST 1.362.000 

PROJECT INDIRECT COST 
1-1 Project Management Services 
1-2 Start Up and Commissioning 
1-3 Engineering 

125.000 
5.000 

134.000 

60 
20 
65 

2.100 
2.100 
2.100 

126.000 
42,000 
136,500 

251.000 
47.000 

270.500 

SUBTOTAL PROJECT INDIRECT COST 264,000 145 304,500 568.500 

TOTAL DIRECT ANO INDIRECT COST 

Risk 10% PPN tax 10% 

CONTINGENCY 

1,626,000 

325.200 

243.900 

738 

80 

80 

iioo 

2.100 

1,876,800 

167.580 

167.580 

3,301,800 

492,780 

411.480 

TOTAL CONSTRUCTION COST 2,195,100 958 2,010,960 4,206,060 

TOTAL INVESTMENT COST 2,220,100 968 2,010,960 4,231,060 
$1.848/KW $2,014,790 
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COST ANALYSIS OF COMPARABLE DIESEL 
AND HYDRO GENERATED POWER SCHEMES 

PROJECT: ULUNG PELIANG 
DEMAND CENTER: TAHUNA 

CAPACITY: 1090 kW 

2-Aug-93 

HYDRO GENERATED POWER SCHEME 

'All costs are expressed In current Rupiahs 

Capitalization Costs: Initial capital expenditure 

Cost 
j< 1000 Rp 

4.231,060 

Annualized Costs: Operation & Adm. Expense per year 
Maintenance Expense per year 

20.000 
10,000 

Year 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Capital Exp. Operation. Exp. 

.xiOOOfE £.l°op.?e 

0 0 
1,692,424 0 
2,538,636 0 

20,000 
20,000 
20,000 
20.000 
20,000 
20,000 
20,000 -
20,000 
20,000 
20,000 
20,000 
20.000 • 
20.000 
20,000 
20,000 
20.000 
20.000 
20.000 
20,000 
20,000 
20,000 
20,000 
20,000 

Main. Exp. 
__x_1000Rp__ 

0 
0 
0 

10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10.000 
10,000 

Total Cost Present Value Present Value Present Value Present Value 
__xJ0p0Rp_ 

0 
1,692,424 
2,538,636 

30,000 
30.000 
30,000 
30,000 
30,000 
30.000 
30,000 
30.000 
30,000 
30,000 
30,000 
30.000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30.000 
30,000 
30,000 
30,000 
30,000 

«8%__ 

1,567,059 
2,176,471 

23,815 
22.051 
20,417 
18,905 
17,505 
16.208 
15,007 
13,896 
12,866 
11,913 
11,031 
10,214 
9,457 
8,757 
8,108 
7.507 
6.951 
6,436 
5,960 
5,518 
5,109 
4,731 
4,381 

B n o % _ 

1,538,567 
2,098.046 

22,539 
20,490 
18,628 
16,934 
15,395 
13,995 
12,723 
11,566 
10.515 
9,559 
8,690 
7.900 
7,182 
6.529 
5,935 
5,396 
4,905 
4,459 
4,054 

3,685 
3,350 
3,046 
2,769 

__at1_2%_ 

1,511,093 
2,023,785 

21,353 
19,066 
17,023 
15,199 
13,570 
12,116 
10,818 
9,659 
8,624 
7,700 
6,875 
6,139 
5,481 
4,894 
4,369 
3,901 
3,483 
3,110 
2,777 
2,479 
2,214 
1,976 
1,765 

a I J l% . 

1,484,582 
1,953,398 

20,249 
17,762 
15,581 
13,668 
11.989 
10,517 
9,225 
8,092 
7,099 
6.227 
5,462 
4,791 
4,203 
3,687 
3,234 
2,837 
2,488 
2,183 
1,915 
1,680 
1.473 
1,292 
1,134 

Total costs discounted over the life of the hydro: 4,010,276 3,856,859 3,719.471 3,594.768 

Cbsarved Cost per kilowatt hour 
Capaslty Factor 
Total Cost incurred over ttw lift) of ttw cf tfie project: 
Total Kilowatt hours produced over the 25 years: 
Total Cost per kilowatt hour: 

70% ca% 80% 
4,921,060 4,921,060 4,921,060 

139,300,000 119,400,000 99,500,000 
3S.33 41.21 49.4C 

COST ANALYSIS OF COMPARABLE DIESEL 
AND HYDRO GENERATED POWER SCHEMES 

PROJECT: ULUNO PEUANG 
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DEMAND CENTER: TAHUNA 
CAPACITY: 1030 kW 

COMPARABLE DIESEL GENERATED POWER SCHEME 

Numl̂ ef of Generators to oreduee a comparable output caoacilv o> 1090 kW: 

Multiplier 
Number of 250 kW diesei units to meet a consiant 1090I<W capacity. 

1.67 
7 

'All costs are expressed In current Rupiahs 

Capitalization Costs: Initial capital expenditure per unit 
Major overtiaul cost per unit 

Annualized Costs: Diesel lUel costs per year/ unit 
Lubrication cost per year/ unit 
Operation & Administrative cost/year 

Cost/ unit Total Cost Annual Real 
i ipop_R^ #_of_units_ _ _ Jt ipop_ _ Cost Escalation 

241,115 
50,000 

105,731 
7,082 
20,000 

1,687,805 
350,000 

740,117 
49,574 
20,000 

• 
2% 

3% 
3% 
0% 

Year Capital Exp. Major Overhaul Diesel & lube Exp. Operation Exp. 

.xiOO'JPE ilS'SPf e ^J9.°2 5P ^^JOPl*!?. 

Total Cost Present Value Present Value Present Value Present Value 
_ x _ 1 ^ R p at 8% at 10% at 12% at 14% 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

1,687,805 

385,000 

415,800 

449,064 

484,989 

523,788 

789.691 
813.382 
837.783 
862,917 
888,804 
915.468 
942,932 
971,220 

1,000,357 
1,030,368 
1,061,279 
1,093,117 
1,125,911 
1,159,688 
1,194,478 
1,230,313 
1,267,222 
1,305,239 
1,344.396 
1,384,728 
1,426,270 
1,469,058 
1,513,130 
1,558,524 
1.605,279 

20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20.000 
20,000 
20.000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20.000 
20,000 

1,687,805 
809,691 
833,382 
857,783 
882.917 

1,293.804 
935,468 
962,932 
991,220 

1,436,157 
1,050,368 
1,081,279 
1,113.117 
1,594.975 
1,179,688 
1,214.478 
1,250,313 
1.772,211 
1.325,239 
1.364,396 
1,404.728 
1.970.058 
1.469,058 
1,533,130 
1,578,524 
1,625,279 

1,687,805 
749,714 
714,491 
680,936 
648,970 
880,541 
589,504 
561,862 
535,525 
718,436 
486,523 
463,742 
442,034 
566,469 
401,638 
382,854 
364,954 
478,974 
331,640 
316,147 
301,382 
391,363 
273.898 
261.115 
248,932 
237.320 

1,687.805 
736.083 
688,745 
644,465 
603,044 
803,351 
528,047 
494,137 
462,412 
609,071 
404,962 
378.982 
354,673 
482,007 
310,649 
290,736 
272,105 
350,623 
238,356 
223,090 
208,804 
266,215 
182.925 
171,217 
160,261 
150.007 

1,687.805 
722,938 
664,367 
610,553 
561,110 
734,139 
473,937 
435.582 
400.337 
517.893 
338,190 
310,842 
285,709 
365,527 
241,388 
221,881 
203,953 
258,113 
172,334 
158,416 
145,624 
182.348 
123.059 
113.127 
103.996 
95.604 

1.687,805 
710,255 
641.260 
578.979 
522,758 
671,961 
426.187 
384.824 
347.481 
441.630 
283,330 
255,849 
231,038 
290,396 

' 188.408 
170,144 
153,653 
191.044 
125,316 
113,174 
102.210 
125,741 
83,369 
75,295 
68,004 
61,420 

Total cost discounted ov«r the life of the diesei generators: 

Obsanrad Cost par MIowatt hour 
Total Cost incurred over the Iits of the of the project: 
Total Kilowatt houre produced o»«r the 25 years: 
Total Cost par kilowatt hour (Rp): 

33.237,999 
199.000.000 

167.03 

10.584.760 8,570,138 7.053,660 5.892,211 
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Department of Energy 
Washington, DC 20585 

July 14,-1994 

Dr. Phillip M. Wright 
University of Utah Research Institute 
391 Chipeta Way, Suite C 
Salt Lake City, UT 84108-1295 

Dear Mike: 

I have visited with Dr. Anil Cabraal in the Asia Alternative Energy Unit at the World 
Bank. I suggested that he incorporate "Micro-Geothermal" (300kW to IMW) in his 
next Rural Electrification Program with PLN in Indonesia. Binary geothermal plants 
of this size could be installed at prices competitive with mini-hydro and much lower 
than diesel generators, shallow wells could be drilled with locally available water-well 
rigs, and the geothermal units could be remote controlled with only minor need for 
servicing. My suggestion met with a warm response and I received copies of material 
on rural electrification and geothermal resources in Indonesia. I thought these reports 
would be of interest to you. 

I also visited with Ross Pumfrey at AID for talks of the Hemispheric Summit in 
December. While there, I picked up this literature you may have an interest in 
reading. 

I will keep you informed of any progress. 

Sincerely, 

Marshall Reed, Program Manager 
International Geothermal Program 
Gebthermal Division, EE-122 


