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 List of Asian Geothermal Reserchers, Managers (9 LD \ L\70(

" COUNTRY

Name Affiliation L Te), Fax

CHINA , |

Wang Jiyang (Laboratory for Geothermics, Institute of Geology, Academia Sinica,
(Prof.) P.O. Box 634, Beijing 100011)

Pang Zhong-he (Laboratory for Geothermics, irsitate of Genlogy, Academia Sinica,
(Ph.D) P.O. Box 634, Beljing 100029) . Tel. 2027766-344

Fax. 0086-1-4919140
Wu Fangzhi (Standing Menber of Chinese Geothermai Committee: 19, Xiwai . Rd.,
Beijing 100085) Tel. 2911223

Fax 0086-1-4011330 °

Dr Wu Fangzhi (scriior engineer),Room 5,Bldg 2

gggs& ng;{lc.Bcijing, Chima. » Electric Power Scicentific Research Instituce,
- wang Xionglin, Director, Dept. | ternati : .
DeSources, Xisi Beijing 100813, Chig, O Ceoperation, Ministry of Geology & Mineral
.ou i’ Dil'ector, DGPC. lndus H . N
Linguo North Rd, Lhasa, mff’ c;?:a.mmw Fower, Xizang (Tibet) Autonomous Region, 16
INDONESIA

Vincent T. Radja (Kepala Divisi Panas Bumi, PLN PUSAT) Tel: 62-21-5224917
Fax. 62-21-5226487

Edison Saragih (Geothermal Division, PLN, Indonesia) Tel. 62-21-385600576
‘ ' Fax. 62-21-3856007

Sayogi Sudarman, Evaluation Manager, Geothermal Division, Pertamina,J
Jakarta 10450, Indonesia, , ina,JL. Kramat Raya 59,

PHILIPPINES
Alfredo C. Troncales (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
THAILAND _
- Wicharn Arunsrisanchai (Economic Geology Division, Department of Mineral Resources, .
Bangkok, 10400) Tel. 662-2460-039, 2461-161
- Fax, 662-2459-855 _
Saengathit 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 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 {ndustry. The series presents condensed statistics and information
regarding each country’s popu1ation. economic growth and energy balancé 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 1ist of references and key
contacts, both in the U.S. and in the target country, which can be used to
obtajn detajled information.

The series 1s available for the following countries:
Argentina, Azores (Portugal), China, Costa Rica, Ecuador, EV Salvador,
Ethiopia, Guatemala, Honduras, Indonesta; 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 advaniage of geothermal activities and opportunities abroad, namely:

= The *Review of International Geothermal Activities and Assessment of
U.S. Industry Opportunities.” Final Report, August 1987. Prepared
for Los Alamos National Laboratory.

~  The *Summary Report™ of the above. publication.

- “Equipment and Services for Horldw:de Applications,” U.S. Department
of Energy.

- The "Listing of U.S. Companies that Supply Goods and Services for
Geothermal Explorers, Developers and Producers Internationally,”
August 1987, prepared by GRC.

Copies of these publications can be obtained from the Geothermal
T;ghno1ogy 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. Department of Energy
Washington, DC 20585

(202) 586-5340



NOTE

Data presented in 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 Commerce)
World Development Report 1987 (World Bank)

International Data Base for the U.S. Renewable Energy Industry, May
1986 (U.S. Department of Energy)

The country’s geothermal resources write-up is a revision and update of the
Appendix in the "Review of Internationa1 Geothermal Activities and Assessment
of U.S. Industry Opportunities.® LANL, August 1987.
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FOCUS ON

fficial Name: People’s Republic
of China

Area: 9.6 million sq. km
~ (3.7 million sq. mi.)

Capital: Beijing a
Population (1985): 1,040.3 billion
Population Growth Rate: 1.5%

anguages: Standard Chinese (Putonghua)
or Mandarin

Economic_Indicators:

Real GNP {1985): $265 billion

GDP Avg. Annual Growth Rate (1980-85): 9.8%
Per Capitaz Income (1985): $310 »
Avg. Annual Inflation Rate (1980-85): 2.4%

rade and Balance of Payments:

(1985) Exports: 521.3 billion; Major Markets: Hong Kong, Japan, U.S.
4 Singapore, FRG.
(1985) Imports: 542 5 billion; Major Suppliers: Japag, U.S., Hong Kong, FRG,
Canada
(July 6, 1986) Official Exchange Rate: 3.704 yuan = US §1

ne Profile: (Based on 1982 data unless otherwise indicated)
- Commercial Fuel Energy Cbnsumﬁtibn:

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

- Commercial Fuel Breakdown:

Liquid Fuels Pct: 21%

Sotid Fuel Pct: 72%

Natural Gas Pct: 3%

Electric Pct: 4%

Commercial Fuel Consumption Growth Rate (1970-1980): 5.4%



- Electricity Generation Capacity:

{(1982) Total Installed Elec. Capacity: 72,360 MM

Hydro: 31% ,
Hydro Potential: 378,532 MM
Steam: 52% o

Gas Turbine: 0%
Diesel: 17% , , -
Geothermal: Negligible proportion, just over 14 Mie

- 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 MWe
Temperature Range: Varies according to location from 879C 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 Involved: Italy, U.S.

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

- International Funding: $10.47 million (UN/DTCD)

* Negligible



GEOTHERMAL RESOURCES

The use of geotherma1 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 app]ications Since that time, China has steadily
developed its exploitation of geothermal 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 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 e1ectrica1 generation {s 220 Mue.

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-1ine 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 MwWe.

GEOTHERMAL DEVELOPMENT IN CHINA

. aYANGE \

eram




The western to mid-western 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 have been targeted as power generating f1e1ds

) Other power plants (mostly binary) exist at a number of low- and moderate-
temperature locations in China. The Dengwu field, located in Fengshu in
Guandong Province, was the first field developed 1n China for electrical
production. The first unit was an 86 kW unit that came on-1ine in 1970 and is
still on-line. A 200 kK unit was brought on-1ine 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 Huailai
within the province of Hebei.. The Wentang power station, located in the
Jiangxi Province in southeastern China, also came on-1ine in 1971 and produces
50 kWe. The flash-steam plant at Huitang {in Hunan Province), brotight 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 geothermal 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 geothermal
power plant is reported to be operating in Fuzhou, Fijian Province; no details
are avajlable 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 of the 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 Geothermal Commission to coordinate
research activities in the geothermal field.
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A. Business Climate Sources of Information

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

U.S. GOVERNMENT PUBLICATIONS
U.S. Department of Commerce

. Foreign Economic Trends (FET) and their Implications for the U.S.
® Overseas Business Reports (OBR)

U.S. Department of State

e  Background Notes

NON-GOVERNMENT PUBLICATIONS
® International Series, published by Ernst and Whinney
e  Businessman’s Guide to......., published by Price Waterhouse and Co.

e  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. Geothermal-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 Internationa) Geothermal 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 ‘

o  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 Commerce and Trade: CORECT’s Second
Year - October 1985-November 1985

California Energy Commission {CEC)
e  Foreign Geothermal Energy Market Analysis

° Small Scale Electric Systems Using Geothermal Enefgy: A Guide to
Development

" U.S. Department of Commerce - International Trade Administration

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

U.S. Export Council for Renewable Energy

. 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
TJel: 522-033

Agency for International Development
- Bureau for Science and Technology

Dr. James Sullivan

Director, Office of Energy

Bureau for Science & Technology
Agency for International Development
Washington, DC 20523

{703) 235-8902.

= Bureau for Private tnterprise

Mr. Sean P. Walsh ) :
Director, Office of Investment
Bureau for Private Enterprise
Agency for International Development
Washington, DC 20523

(202) 647-9843

Mr. Russell Anderson

Director, Office of Project Development
Bureau for Private Enterprise

Agency for International Development.
Washington, DC 20523

(202) 647-5806

- Bureau for External Affairs

Ms. Rhea Johnson _
Director, Office of Public Inquiries
Bureau for External Affairs

Agency for International Development
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 Development Bank

P.0. 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.0. Box 789 .

Metro Manila 2800, Philippines

U.S. Department of Commerce/International Trade Administratic
- O0ffice of International Major Projects

Mr. Leo E. Engleson

Office of International Hajor 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

M. Les Garden

International Trade Specialist for Renewable Energy Equ1pment
Office of General! Industrial Machinery

Room 2805 N
International Trade Administration

U.S. Department of Commerce

Washington, DC 20230

{202) 377-0556

Trade=Deve1opment

Mr. Jon Menes

Director _

Office of World Fairs and International Expositions
Room 2062

International Trade Administration

U.S: Department of Commerce

Washington, DC 20230

(202) 377-4601

Office of Trade Promotion

Mr. Saul Padwo

Birector

Office of Trade Promotion

Room 1332 .
International Trade Administration
U.S. Department of Commerce
Washington, DC 20230

(202) 377-1468

Export Development

Mr. Jeffrey Lee

People’s Republic of China and Hong Kong
U.S. and Foreign Commercia) Services (USFCS)
U.S. Department of Commerce

Washington, DC 20230

(202) 37?-3583

Minority Business Development Centers
Minority Business Development Agency
U.S. Department of Commerce.
Washington, DC 20230

{202) 377-1936

or contact:

12



Regional Offices:

Atlanta, GA (404) 881-405]

Chncago, IL {312) 353-0182

San Francisco, CA (415) 556-7234
Dallas, TX (214) 767-8001

New York NY (212) 264-3262
Hashington, 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 Avénue, SW

Washington, DC 20585

(202) 586-5340

Export-Import Bank
- Intérnational Lending

Mr. James R. Sharpe

Senior Vice President, International Lending
Export-Import Bank

811 Vermont Avénue, Ni

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 o
P.0, Box 1350 i
Davis, CA 95617-1350 i
(916) 758-2360

ternational Trade Commission

Office of Publications
International Trade Commission
701 E Street, NW

Washington, DC 20436

(202) 523-5178

Office of the U.S. Trade Representative

Mr. 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 Corporatijon

- Insurance Department

Mr. Leigh P. Hollywood

Managing Director, Asia/Pacific and Latin America Division
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 M. Goldstein

Managing Director, Financial Services and Product
Development

Overseas Private Investment Corporation

1615 M Street, NW

Washington, DC 20527

(202) 457-7192
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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) 457-713%

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 20415
(202) &53- 7794

Trade and Development Program .
- PRC {People’s Republic. of.China/South Asia)

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

United Nations
- Unjted 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 Resoiirces Branch

Department of Technical Cooperation for Development
One United Nations Plaza

New York, NY 10017

(212) 963 8773
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Mr. 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

Committee 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.0. 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 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
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Mr. Robert J. Saunders

Division Director

Energy Strategy, Management and
Assessment Division

Industry and Energy Department

The World Bank

1818 H Street, NW

MWashington, DC 20433

(202) 473-3254

Regional Offices

Mr. Shahid Javed Burki

Country Director

CD III, 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 1II, 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

Development Business
P.0. 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
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, E1 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 Activities and Assessment of
U.S. Industry Opportunities.” Final Report, August 1987. Prepared
for Los Alamos National Laboratory.

- The “Summary Report" of the above publication.

- “Equipment and Services for Worldwide Applications,” U.S. Department
of Energy.

- The “Listing of U.S. Companies that Supply Goods and Services for
Geothermal Explorers, Developers and Producers Internationally,”
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. Department of Energy
Washington, DC 20585

(202) 586-5340
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FOCUS ON

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%

Lanquages: 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, FRG,
Canada

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

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

s

- Commercial Fuel Energy Consumption:

Total: 415.357 million ton of 0il equivalent (mtoe)
1-Yr. Growth: -2.1

- Commercial Fuel Breakdown:

Liquid Fuels Pct: 21%

Solid Fuel Pct: 72%

Natural Gas Pct: 3%

Electric Pct: 4%

Commercial Fuel Consumption Growth Rate (1970-1980): 5.4%



GEOTHERMAL RESOURCES

The use of geotherma] 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 app11cat1ons Since that time, China has steadily
developed its exploitation of geothermal energy by d1rect 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 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 equuva1ent Geothermal
energy currently produces 14.3 MWe and a total of 20 to 30 MWe is p]anned 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
1ong 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-1ine 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 Mie.

GEOTHERMAL DEVELOPMENT N CHINA
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B. Geothermal-Related Sources of Information
Thé following reports and documents are suggested for further information
regarding geothéermal 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
e  Equipment and Services for Worldwide Applications

e  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 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
Develdpment

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
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(202) 647-8274

- Publications

Ms. Dolores Weiss

Director, Office of Publications
Bureau for External Affairs

Agency for International Developmént
Washington, DC 20523

{202) 647-4330

Asian Develogment Bank

- General

Asian Development Bank

P.0. Box 789

2330 Roxas Boulevard

Metro Manila 2800, Philippines
Telephone: (63-2) 711-3851
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< Publications

Operational Information on Proposed Projects
Information Office

Asian Development Bank

P.0. Box 789
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International Trade Administration
U.S. Department of Commerce
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Regional Offices:

Atlanta, GA (404) 881- 4091

Ch1cago, IL {312) 353-0182
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Washington, DC 20571

(202) .566-8885
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(202) 457-7196
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Mr. Michael R. Stack

Development Assistance Director
Overseas Private Investment Corporation
1615 M Street, NW

Washington, DC 20527

(202) 457-7135

Small Business Administration
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Director, Office of International Trade
U.S5. Small Business Administration

1441 L Street, NW, Room 100

Washington, BC 20416

(202) 653-7794

Trade and Development Program

United

PRC (People’s Republic of China/South Asia)
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Regional Director
320-21st Street, NM
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(703) 235-3660
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One United Nations Plaza
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New York, NY 10017
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8. FOREIGN COMMERCIAL SERVICE

AMERICAN ENMBASSY

JAKARTA, INDONESIA

Fex: 62-21-386-1632
Tel: 62-21-360-360

Date: Fabruary 3, 1594 ) Pagaa: One
Te: DbDavid N. Anderson, Exec Director
Company: Geothermal Resources Councii .
TFaxi 916 758 2839 Approved by
From: Doangsa Situmeang, Commercial Specialist
Bubject: Requegt for assimcsuce

Dear Mz. Andexson:

We arae the overseas arm of the US Dapt of Commaxce promoting U.8.
products and sexrvices.

Gne of our clienta is intereated in developing a geothermal r
plant in Bali. Por this purpase, tha 1oc:§ comparny had submitted
the application toc the Indonegian Department of Mining and Bnergy
which administer the licensing for power generation plante. The -
local company had been requested by the Department toc prepare the
.basic studies necessary to back up ite applicatian.

Since the gecthermal power is still new to the country and lack
af kaowledge and expertise, wa would appreciate information om-.
any assistanca GRC can provide to proceed the project. The
preliminary geothermal asscssment on the project site {Bratan
Caldera, Balil) was mada in 1982 by a team of experts from New
Zealand. Wa are leooking forward to your advice and guidanca.

gitumeang
Cammergial Speaialigat
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391 CHIPETA WAY, SUITE.C
SALT LAKE CITY, UTAH 84108-1295
TELEPHONE 801-524-3422

October 7, 1993

Mr: Ben Holt, Chairman/CEO
The Ben Holt: Co.

201 Souith Lake Avenue
Pasadena, CA 91101

Subject: Indonesia Geothermal Projects:
Privileged and Confidential Settlement Proposal

Dear Mr. Hoit:

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 check was received prior to the close of
our fiscal year which.is greatly appreciated.

Good-luck and success in your business endeavors.

Sincerely,

Treasurer

Enclosures

cc: D. L. Nielson
D. A. Petty
‘P. M. Wright
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? Oakland, Calif.
‘ 94671253501

{51p) 763.7812
FAX. 763-2504

L

FAX DATA SHEET
Date:, AN A FAXno ealmi( | i
Aftention: Y & wig ! Ah'(ﬁlart
Company:. , s
No. of Pages (ing. this page) :’-55;_&
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United States Government _ DRAFT " Department of Energy
memorandum

g August 18, 1994 1
%‘R Pave Lombard, EE-122, s;mgsz | | : MH

seer:  Indonesian Geothionnal Prqpo’s'él
™ Kathloen Rees, PO-70

J,E. Mook, EE-122

R.R. Kessler, EE-12 _

A.R. Hoffman, EE-10 T b

R.L San Martin, EE-1

The proposal in question potentially réfafesen'ta a first class oppornity for pane of the'
U.S. geothermal industty.

The. proposed deployment of moduiar geothermal power plents In the size rangs of a
few megawetts evidently Is under way. The deal involves surplus Wosld War i}
General Eletlric steamn turbings oniginally manufaciured as propuisien units in U.S,
Navy desiroyers and cruisers. An Amernican sntteprensur, Gaotharmal Power
Compasty, owns & substantial quantity of thezs, and retalins GE 1o refurbish tham for
geotharmal service. There are-sever! of thase machines in senvice in the U.S. and
elsewhere. They ara. economical -and have a godd recard of refiabifity. Depending on
the gecthermal resouree temperatum and flow capadity, “such a unit 1s-capable of
generating power in the ranga of one to ten megswatts.

While these ratrofitted steam turtsnes are effective, they are not terribly efficient for
geothermal sérvice, and the discharged fuid i$ stil quite hot. Modam snergy
conveision systems based on binary cycke technology can convert tharmal energy in
lowar temperatire flulds to algatric power, By feeding such & system with the fluld
discharged from one of the marne turbines, ona can generate additional power at &
cost comparablo to that from the steam turbing along. A major-advantage of this
arrangemsnt is that no- addrhonaj geotharmal wells are tequlred. Another advantageis
that the modular binary cycla units can be used alone &t geathérmal slies whers
temparatures are oo low tor effective use of steam turbine tochnology, Such sitas are
mota abundant than those suiteble for the steam turbines. Several U.S. companles
manufacturé modular binary eycle squipment, and the indonesian siwation would
seamMm to present market opportunitied for them Howsver, the market would ba
worldmde :

I; BRI &
The Issue of manutactuﬂng such systoims In Indonesle, given 8 potentially large.
rarket there, is one that only the industiy cah resoas. Howsver, it-should be noted
that gach of the companies.in quesﬁon ls a sma!l pysiness, probably mcapabie by

DRAFT 0L DRAFY

50 d BE828GLOTE 'ON Yy © S95un0s TYRATHLAAD 1G:pT Q3 £6-1 —38



B8/16/93 13:54  CE-t2 RENSHABLE BNERGY CONV + 9167539839 N, 277

ieoltf of making a substantial investiment abroad., This situafion may presem the
Dopartmant with &n outstanding opportunfty o broker an arrangement involving the
mamtacturers, U.S. capital investment firms, other .S, agendias, international

financing bodies and the energy autherities In Indonesia. Some of ths Dapartment’s
involvement could ba undar the ausplces of Sexiion 1211 of EPAsL

haly could be a competior in this arena, but the biggest threat will coms-from Japan.
The Mitsublshi Company and ciher Japaness firms nearly own the werld steam
tibine market, which U.S. companies fke General Elecirio, Westinghousa and Allied
abandonad over a decade ago, Virtually il of the large’ steam turbines In U.S.
gsothennal plamts are of Japanese manuiaoiure. Recently e Japanase have
announced develpment of modular binary cycle gegthermal power conversion
systoms, but have not marketed a working modal yst. ‘Consaquently, sithough the
intermational market may be ripe for dovalopment, and aithough U.8 technology may
be mors atvanced, the poldon opponunity for U,S. exporters to kuild business in
thess ammlmmﬂmmmmm

The National Geothermal Asendﬁun,anon—pmm trada orgenization, and the
Geothermal Industiies Corporation, a lor-profe organization, have briefed world bank
officlals on-a tour of Nevada gecthermal plants. These groups are aslive.in-an
initiative to provice rural elgctrification in Gaveloplng countries, pastivularly Indonesia

.and the Philippine lskands. NGA s mmomg prefeasibility studies on two rural areas

90 d

in Indonesia. ’

a - l

Thseeoumrmaommnwnuldmewmahm matter uther with the U.9,.
geothsrmal power industry; your office and othsr imterested pantles. An excelient ime
and place would be just befors or during the Annual Mesting of the National
Geothental Association 1o be. heid in'3an Franc;sca the moming of QOaicber 18. if
you agree, | will ity to.arange & mesing,

Clr
b

vy ) [

23

co: Ray LaSgla, EE-122 S
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1000 M _GEQDTHERMAL RROJEQY , "

Irdoriesie has a proven 911 reserve of 2 11 B&4114on bb). Ity
production i about 1.3 mitlion bb! per aay. Dameatic -
consumption {8 {ncredsing -every year. If tha Dpresent trend
contvinuss, and if no ned reserves ars added to the present known
ons, Indenesia w111 be a net 1mporter of 011 befere ths end of
thig cantury.
CEEESYD

@n the otherhand Indonesia's resource base 18 Yarge : 38 bill,
tonnegs of coal; 200 trillion SCF of gas, 75,524 MW water power
potantial, and a. potential of 18000 MW 1nsta!1ed capacity of
geothermal ensrgy source (Table | and Fig, 1). o

Unfortunately: until todoy only 142 Mw of slectricity 18 ‘baing
produced from gepthermal sources.

Most of Indonesis gedthermal fialds are in Bumatra ', Java, Morth
sulawasi, and also n the smaller fslands of Esst Indongsia
(Fig. ). '

K f’.'_l b

gince geathermal ensdrgy can bs conaidered ranswable (if the
groundwazar eystem and the catdhmenﬁ area of its surroundings is
presarved)}, geothermal source can be a considerable esohtribution

in the ensrgy econumy QF Indonesla.,

Bgsides, geotharmal energy 'sederating Gost can e made
compstitive if most parts of ‘the plant are being produced ‘local-
Ty.. This can be déne thraugh a jointventureship oF partrership
with as foreign company, idam Paito: With the expertise,

‘The cost will be much reduced’ %f fndéganous enqinaeralsclan*1sts
are deplcyed. b Hin

Indenesia’s eldctric consumption grows dt & rate of 1% per year,
By tha yzar 2000, 10,500 MW eﬁectr{c1ty haa to be added tTo the
present 1n5ta11au capaeity of '+ 20,500 MW in the Java-Baii system

enly.

s
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It s therefore Imperative that Indonesia launghes an integrated

natiocnal program to produoe 1000 MW of elactr1city (from varicus

fields in Indenesia).towards tha year 2000 {Tahle 2-2).

The program should incilude (1) manpower development and (39)
fngigenous capability to manufacture mest parts of the plants . 4n
Indonesia,

Working closaly N1th BPPT 1s PT. Enerindo Bupra Abad1 from  the
Bukaka Group, Besides there 1&8 also the BPIS {Btrategic
Industrial €roup) which is headed by the Minister of Research and
Technslogy which has the potential capacity to produta turbines
and generators.

.-ih

The amount of alestric snerayy qp;bq generated is enormous. Public

money alone will Hot be suffici&nt Indonesia also has to raly on
the privaté seator to generata alestricity. Under the present
Indonesian law this ia possible by salling the generated
slectricity to the State Electric Company (PLN), or through a BOT
(Built Operate and Transfer) scheme or the BO (Built and Operate)
Bcheme, thaz .

’ 1 L. ! 1:3

Through 4 clogse cooperation bstwédn & US company (Geothormal
Power Company) in New York and an Indonesiah company Eneridae of
the Bukaksa Groupl}, & 1000 MW’ "scheme 15 being contemplated by
using skid-mounted turbine “generdter set which is deliversd
complate with all stsam valving and alectrical controls., These
low. pressure (80 paig) ¢ MW to 11 " geothermal medules can Dde
diesembled inteo truck portab1e units' for delivery and start-up at
remote goaothermal arsas in a matter of ménths. Geotherma) Powar

Co has a large inventory of neﬁ surp1us deneral Electric Marine

turbines, GPC can oftar up to 220 Mw of incramental 11 MW power
" planté st low coet with rapid. deljvery.

This 1000 Mw Program should’ start uith a 100 MW power plants
using modules' 0f 11 MW each at varSous knowni geotharma1 fiatdse.

Title of projact :

aenerating 100 MW at Lahendgngi Ulumbu; ... and ... (to ba

galagtad).

80 d
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’ Table 2

Indonesian Geotharmal Cevelopment Plan To Year 2000

F ]

3 )
] 3 ]
: ! T the and of FELITA YI [1988) ' To 2000 +
'l - : Installed MW H HY ’
Nrields ! ' )
1 et e e e e o o L b e e o i S S £ D A B e 0 0 Y P a
e . - S e e - —
1 P fiaeld 'Operatinna} COmmitted Planned T otat [ Pianned Total!
v 1 1 : 1
A |
: . 1 Kamojeng 140Q A5 - 196 i - 195 !
' [ : ' ¥ .
L | Dieng - 5% = 85 v - . 55
I i ) B
1 i fp .
‘ _ ) ‘ " i
i Lahandong - . 20 - . 20 E 20 40 E
! . . i m ! H
. _ | sibayak- - - - 20 2 20 } 20 : 40 '
I M k| 4 [ 4
' I 1 i
- | wayang-Windu - . - - 80 ’3 : 60 i 50 110 7~
. o . ' P . (I - ‘ . H
! petuha - - 60 60 ! 50 1100
I ¥ 1
] . L)
! Karaha - - 60 8¢ .} 80 1o f
} : 1 r
¥ . ] [}
i Ulubaiu - - 40 40 H 40 80 H
- '
= . |
' Satak - 5% 55 110 .".’ 110 220 3
L] 3 b |
[} ) I |}
; Darajat - 1 - 65 4 B8 140 !
. 1
1 , ; v
! saruila. - - 55 55 85 110 !
I B §
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NATIONAL GEOTHERMAL ASSOCIATION

P.0. Box 1350

Davis, California 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 bhe approved because of the
following reasons:

1. Tne prefeasibility study had not been submltted It has
now been received by ECRE,

o

RID 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 1nto 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, California 95617-1350 USA
(916) 758-2360 Fax: (916) 758-2839
Telex: 882410

TRIP REPORT - NOVEMBER 5-10, 1992

WASH&NGTON D.C., AND 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 am a member.

The reason for seeking sources of feasibility funds is that several NGA/USGIC projects have been
through the prefeasibility fund stage and are ready to move into the feasibility phase. The three

agencies visited are:

WINROCK International World Bank

Tod Burthalf ' Loretta Schaeffer, Program Manager
1611 N Kent Street, Suite 600 Asia Alternative Energy Unit (ASTAE)
Rosslyn, VA 22209 1818 H Street, Room 3069
703/325-9430 Washington, D.C. 20433

202/458-1434
US/AID
Ross Pumpfrey
1601 N Kent Street, Suite 506
Rosslyn, VA 22209
703/875-4694

1 was accompanied by Jobn Armstrong at all three meetings.

HINROCK

The meeting with Tod Burtholf of WINROCK uncovered the following.

-WINROCK is almost entirely funded by US/AID and although the funds for REPSO (explanation below)
came from US/ECRE tbey.are provided as a pass through by US/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 is 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 is planning to have its geothermal

resources developed.

-WINROCK is developing the Renewable Energy Project Support Office (REPSO) (see Attachment A). The
official title is The International REPSO Network. Funds for the REPSO are provided by US/ECRE.
Essentiaily REPSO was set up to locate responsible persons in developing countries, contract with
them for their services and have them avai!ab!é 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 GS/AIb ﬂissions and regional offices. . Also, in certain

situations (REPSO Countries) REPSO 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 nanme,
phone, and fax numbers). The REPSO offices to be developed, in the order they are scheduled are:
Indonesia, Philippines, India, Thailand, yexi&oi Guatemala, Bragil, and searches are underway for
representatives in Africa and Eastern Europe. ‘The scheduled online of these offices is unclear but
they are working on it. For some r;asbn, possibly because of a delay by WINROCK, scott Sklar of
_ g
US/ECRE has applied to US/AID to start their owp'éoqntry representative program. This is obviously
. [ . .
a duplication of effort. When I learn hore a59?§ this program, why it is 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.

1 .

Edi Setianto Dr. Peter B. Jegek

Energy Officer Private Power Advisor

USAID/PED Directorate General of Electricity
' American Embassy and New Energy

2
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- RIcANA o
JI. Medan Merdeka Selatan 3-5 JI. H.R. Rasuna Said Blok -2
Jakarta 10110 Indonesia Kav. 7-8 RKuningan, Jakarta 12950
Phone: 360-360 Ext. 2361 Phone: 520-3859
Telez: 44218 AMEMB IA Pax:  520-3850
Fax: 62 (21) 380-6694
Dr. George 7. Lewis Robert W. Beckman, Director
US Technical Advisor Private Enterprise Development
To The State Minister for American Embassy
Research and Technology J1. Medan Merdeka Selatan 3-5
BPP Teknologi Jakarta 10110
Jl. MH. Thamrin No. 8 (4th FI} - Phone: (62) 21-360-360 Ext. 23.08
Jakarta Pusat Telex: 44218 AMEMBJKT
Phone: 328-073 - 304-2975 - Fax: (62) 21-380-6694

Fax: 324990
We were told thét Dr. Petef Jegek, who is located in the Indonesian Government not the US/AID Mission .

is the most effective.

-WINROCK also manages the Environmental 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.

-1 have personally concluded that it would be better to submit a feasibility study to WINROCK than

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

US/AID
The meeting with Ross Pumpfrey of US/AID revealed the following:
-US/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/AID'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 US/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

US/AID

Room 508, SA-18

Washington, D.C. 20523-1810

Phone: 703/875-4052

Fax: 703/875-4053

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 program are not known. (Attachment D)

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 basic 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 should become available on a regular basis.

WINROCK - WINROCK International was covered above.
REPSO - Renewable Energy Project Support Office - This fund is administered by

NINROCK International and was covered above. Note that in a REPSO country REPSO
funds can be used for prefeasibility studied.

-US/AID is 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 time 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 US/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, Program Manager of the Asia Alternative Energy Unit (ASTAE) -

Asia Technical Unit (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 is to incorporate energy conservation and
renewable energy”;ptions 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.

FINESSE is covered below. '

-In 1989 the World Bank launched the Financing Energy Services for Small-Scale Energy Users {FINESSE)
program.. FINESSE seeks to find new and better ways to provide energy services in the developing
countries., It is founded on the belief that traditional energy sector lending-characterized by
large-scale coal and hydropower will face formidable economic, social and environmental obstacles
in the future. Projections havg been made 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
80% 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 small scale energy users.

(Attachment F)



-Global Environmental Facility (GEF) - GEF is designed to help solve the global pollution problems.
Approximately $1.5 billion has been allotted for GEF in the nest 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 hut 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 program is new it represents possible sales to US vendors of geothermal
goods and services. If you would like a more comprehensive description on GFE call me at the NGA

office, (Attachment G)

-Loretta Schaeffer has asked the NGA for the following:

1. A small scale seminar on geothermal energy approzimately 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 to 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 small (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 design and construct small power
plants. FEach 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 z 24 inch photos of geothermal power plants for their offices.

*
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-World Bank Contacts:
For information on ASTAE, FINESSE and GFR

Contact: Loretta Schaeffer
Program Manager
Asia Alternative Energy Unit
Asia Technical Department
Norld Bank
1818 H Street S.W,
Washington, DC 20433
Phone: 202/458-1434
Fazx: 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

Faz: 202/477-3129

John Irving - Task and Project Manager
“ Norld Bank

1818 H Street S.W.

Washington, DC 20433

Phone: 202/458-1434

Fax: 202/477-3129

The contact for the GFE Program is:

Ian Johnson and Ken Newcomb
GFE Program

World Bank

1818 H Street S.NW.
Washington, DC 20433

Phone: 202/458-1434

Fax: 202/477-3129



Attachment A

WINROCK INTERNATIONAL
RENEWABLE ENERGY AND THE ENVIRONMENT PROGRAM

THE INTERNATIONAL REPSO NETWORK
PROGRAM SUMMARY

Winrock International's Renewable Energy and the Environment Program (REEP), funded by the
U.S. Agency for International Development's Office of Energy and Infrastructure (U.S. AID) with
support from 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, strategy of establishing an international
network of in-country affiliates to support the program's varied activities, all aimed at stimulating
potential 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 project 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 electrical service at all, in many
regions of the developing world. Once established, each REPSO gains access to REEP's international
technical and financial assistance programs.

THE NETWORK

Collectively, the REPSO members form an international network which can capitalize on Winrock's
international presence to provide private and public organizations worldwide with the assistance
necessary to accelerate their interest and investment in renewable energy technology and project
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
continents and in approximately 10 to 15 countries by the end of 1994. The Network will enable
international project developers and industry members to access a worldwide database of up-to-date
information regarding specific market developments, proposed projects and related regulatory issues
associated with each of the renewable energy technologies. The Network will also benefit the
emerging industry members, policy makers and technology users of each of the member countries as
they learn the details of progress being made in other areas around the world. Winrock's Renewable
Energy and the Environment Program will 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 organization will concentrate its efforts on the following four main program initiatives:

1. Renewable Energy Project Identification and Preparation Assisting in the
identification and preparation process for renewable energy project development
through technical, economic and financial support.



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. Urility Exchange Program for Renewable Energy Applications (RETAP)
Facilitating the exchange of renewable energy ideas and experience between the
U.S. utilities 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
with global project 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 related projects of special interest that may be unique to a member country or its
immediate region.

SELECTION

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 that will collaborate as the
REPSO will involve several steps, including a discussion of the candidates with 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 International REPSO Network Development Plan (9/92).

AGREEMENT

An agreement will be reached between Winrock International and the selected organization to
support the REPSO program goals and objectives as outlined in the above-referenced and future
development plans. The agreement will include an initial six month grant to cost-share expenses that
are incurred for authorized activities that pertain to the promotion of renewable energy projects (see
International REPSO Network Development Plan). Winrock will cost-share up to 50% of these
expenses. At the conclusion of month four of the initial agreement, a program review will be
conducted to determine the benefits of renewing the agreement to allow for program continuation for
a period of up to one year beyond the completion of the first six month term. Specific terms and
conditions are outlined in the Winrock agreement that must be signed by both parties before
associated activity 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 International REPSO Network and/or to obtain further
information on the program, please contact:

Renewable Energy and the Environment Program

REPSO Program Officer

Winrock International

1611 North Kent Street

Arlington, Virginia 22209 USA

Tel:  (703) 525-9430

Fax: (703)243-1175 10/92
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Attachment B

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

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

2. What technology and renewable enerqgy 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.q.,
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?

8. Is the proposer willing to pay at least 50 percent of the
costs of this stage of the market development? The budget for the
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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? Who 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 1is
successful, it is likely to be replicated in a significant way in
the country or region? 1I.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:

(1) 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).
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(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.



Attachment C

QUESTIONS AND/OR REQUIREMENTS TQ BE ADDRESSED WITH REGARD TO
PROPOSALS FOR A.I.D. SUPPORT AS TRADE MISSIONS
UNDER THE "EDUCATION AND TRAINING" FUND

1, What technologies will be represented on the trade mission?
2. Who is going on the trade mission?

3. What countries will be visited?.

4. With respect to the téchﬁoloqiéﬁ”representedgh;hy were these

countries chosen?

5. What educatien or training activities will be implemented and
who 4is 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 vigits are proposed, what data is going to
be gathered, and what, people QK" organizatéona will be intervieved. ..
and for what purpose? R

7. If the missionm 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 c¢ompany and for the purpose of training
local nationals on the implementation (operations, maintenance,
monitoring, or evaluating) of a commercial renewable energy
project, condltioned 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 prlvate sector participants
(the assoclation 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, Are any other public agencies or foundations being asked for
support? If so, A.I.D. will want to discuss the proposal with
themr.

12. Have any discussions about this activity 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 prerequ1site for funding.

Notey If a proposal is accepted and an award madeée, 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 Embassy: The
procedure ‘described in the R&D/EL Handbook (to be sent to US/ECRE
within the next week) must be followed, 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 must be prepared to brief the

local A.I.D. Mission and must inquire of that Mission, rggardian?%~w

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 —

Where
‘ DISC

] Suite 1010

Q 1500 wilson Blvd.
FU Arlington, VA 22209-2404

E telephone: (703) 351-4006
t ‘ fax: (703) 351-4039
:E_i_,* How

CU Order documents using the correct order number (also called document identification niimber,
& or dogid) for each document you.want. This is the 5-letter, 3-digit number-in the to left-hand

corner of the citation record in the Development Information System. Example: PN-AAY-486.

PN- refix des tes AJLD.-su rtedsmd.les,anXN refix designates an
‘arme)rc’toaPN-d%ncfnnentofthesgmen P gnal

PD- prefix designates an internal A.LD. Fm)ect document, and XD- similarly
désignates an annex to a PD--document of the same numbef.. You m)ﬂaineed to
request authorization from an ALD. officer to obtain a recent PD- or

. 'DIC call no, in the record indicates that the pubhcahon or docurment is also in
the ALD. Library collection, and you may borrow it through your local
academic, public, orcorporate library using OCLC's Interlibrary I.nan systern.

Cost

A.LD, documents are archived in microfiche.form (105 x 148 mm, 98 pa . microfiche, 24x
reductlonJ You can purchase either paper enlargements. (' 'blowbacks“) or dup cate microfiche.

' Paper copy $0.13 per page: Microfiche $1.08 each.

Pglstage and handling are additional, charged according to the actual size and weight of your
order

Institutions located in developing countries may receive up to five (5) titles in microfiche.form

free of charge:

Payment
DO NOT SEND PAYMENT WITH YOUR ORDER.

If you: order totals over $30.00, you will be invoiced for prepayment.in full before your order is
El Otherwise, your bill’ will be endosed with your documents. Paj ts are accepted

U.s. dollar checks only Charge accounts are not available. Contact the Supervisor of Unser-
Services about establishing a deposit account.
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Environmental Enterprises Assistance Fund

ENVIRONMENTAL ENTERPRISES ASSISTANCE FUND

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 international development nonprofit established in September, 1990,
with the help of Winrock International 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 funds 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 environmental
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 country 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.  Arington, VA 22209 USA
Telephone (703) 525-9430 o Telex: 6491106 WIDC UW ¢ DIALCOM 41:TCN4O8 o FAX (703) 243-1175
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energy systems--systems operating profitably at thousands of locations in the United
States--increasingly attractive on technical, economic, and ecological grounds.

Unfortunately, commercially sound, smaller-scale, renewable energy systems--such
as biomass combustion and 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; owners 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 ventures have become
profitable. The Fund will also maintain a strong team of experienced private sector
specialists who can assist inexperienced developing country 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



companjes are: Costa Rica, Indonesia; and Pakistan. Earnings from these local
investments and partnérships will be used to-cover Fund¢osts and to support further
grants, loans and investments. The Fund will also support the efforts of small- and
miedium-sized companies as they seek to establish markets in develaping countries
for renewable energy and other environmental management technologies, possxbly
forming joint ventures with them as well.

Funding

Environmental Enterprises has set a funding target of US $20 million, to be
achieved within three years. Of this, Enterprises will seek US $5 million in
endowment support. The remainder will comprise funds managed in behalf of

‘investment institutions sharing the Fund’s commitment to environmentally

respensible international development. The founders of Environmental Enterprises
expect that 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 actual project sites in developing countries.

Enterprises has signed a loan agreément with AID’s Private Enterprise Bureau for
US $2.4 million, the proceeds of which will be used for loans to qualifying projects.
A distinctive feature of this loan agreement is that it takes the form of a matching
challenge: Environmental Enterprises miust raise‘,ffrom other sources, 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 investmeént companies.

For further information, contact:

Franklin Tugwell

Environmental Enterprises Assistance Fund
1611 North Kent Street

Suite 600

Arlington, Virginia 22209

Phone: 703-525-9430; Fax: 703-243-1175
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Bilaterals Smill-Scalé
Goveraments Energy Usérs
MDg'’s. s

‘Renawoble Fnergy
fnergy Elficient
Producis ond Services

Electricgensration growthin
SoutheastAsiaisamangthe
highestintheworld. A World
Bankstudyindicatesthatbetween
199022000, energy require-
fmentsfor electric pawarwill
mcrease by§3%far Thailand, 70%
tarifalaysia, 0% forihe

Philippinesand 74%{orindonesia.

Launched in 1989, Project FINESSE mobilized

the growing interests.of donor ordanizations

and host Gouritries 4like'in seeking.new and
better-way's to provide gnergy services in the
developing world,

FINESSE-is founded on the belief that tradi-

‘tional energy secter lendmg —¢haracterized

by large-scale coal and hydropower — will
face iormidabie econoimic, social and environ-
mental obstacles.in the future. This situation
beconies most evidentwhen the: Iargely
unmet, rapidly expandmg enErgy requiré-
ments of househdlds,cottage indusiries, and
enterprises are congidered.

Alternative-energy technologies — energy
efficiency and.renewable energy — offer a
chou:e They match the needs of small-scale
energy users.and employ the skills, products,
and sérvices of the private sector. When.
bundled togethier, altérrative enerdy projects
pm\nde for a-more sustainable energy future.

FINESSE challenges both the developmg worid

to incarporate alternatives inte national

energy planning‘and pelicy thaking, and the

interndtional #inancing'community to lend

needed capital and support for theseé projects.
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To aid in-this challenge, FINESSE proposes,

‘replicable models for financing and institution-

alizing alternative energy. sefvices. THese
models are Based’on channeling donor funds
through'a range ofsutility, private sector,
noa-governmental, and ¢ommercial lénding
intérmediaries. FINESSE. also outlines’ needed
poilcy reforms-for more equltable consider-
ation of‘alterrative energy ‘technologies.

Project FINESSE encompasses a nurnibér

of key-activities:

3 Cbnducting ASEAN- country market studies
- Initiating efforts to promote the upstréam

‘manufacture of energy efficient lightbulbs and
appliances

a Examining the instititional environment fér

setting-up and’ operating alternative energy

projects

a [dentifying ASEAN priject opportunities

ang financing strategies
= Establishing a muiti-donor FINESSE'feasibil-
ity fund

u Hosting am international forum assembling

key- members of the development and financial
Commumty l

F[NESSE initiatived will fontribute'to positive
national impacts:6n energy supoly, industrial
growth, employment; the environment. and
revenues FINESSE 5éts in mdtign the "ipnova-
tion" of todady that’ will become the “stan-
dards” of tomorrow.

o "0 Electridty

P/ufippmes%ﬁ; } Generuﬁon

G¥/H in Thousdnds,

1990

5 2000

. Projected



The Need

Electnml‘y demand for the developing world T
is projected to grow at 7% per-year-over the '
‘next 20 years, as compared to 2:3% for
industrialized countries. In several Southeast
Asian countries demand growth exceeds 15%
per year.,

The-cost of meeting this growing energy
demand is éstimated at over one trillion
dollars for the decade, or at feast $ 100
billion pér year. Currenrspendmg in this
:sector accounts:for about half this amount.

As the demand for electricity exceeds.
.supply, many developing nations face power
shortages surpassing 10% of their generation,
capacity. This situation will only worsen as
urban population growth contihues to
accelerate. Power shortages-and unmet
power demands.inhibit domestic growth and
reduce foreign exchange earnings.

duch of the developing world is planning to
use environmentally damaging coal thermal
and large-seale hydropower to satisfy
approximately 80% of its.planned energy
needs:

Despite- -eTNOIMOous, mvestmenls in rural
électrification, fwo billion people or approxi-
mately half the population of the deveélojing
world, continne to live-without adequate
power supplies for economic growth and
basic human needs. Even in those countries
which implemented rural electrification
programs in the last 10-20 years, only a few
serve more than 20% of their rural popula-
tion.

‘Rural électrification programs are both
costly and problemati¢. Line extensions.are
frequently unreliable and characterized by
low loading ratios.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 of providing the vital energy
services needed to fuel economic and social
development. Energy efficiency in urban

-areas and renewable energy in rural areas : Energyefticiencycanhelpreduce
-can piay an lmporta.nt role in satisfying therapidgrowtholenergy
developmg country EHerg‘y needs, while demal_'ldiﬁurb_ana_reas
helping to mitigate environmental pressures. - typicallytwice thatotother

sectorsoitheeconomy,
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Renewable energycansupply
electricityina broadvariety of
configuratiens. The modularity of
these systemsenables themtobe
precisely matched tothe power
requirementof the applications
theyare serving, Currentlythey
aresupplying sawereconomically
toapplicationsthatneed justa
fewwatts, as wellastocantral
generationfacilitiesinthe
100MW range.

Alternative Energy Technology Benetits

Hpnews

.;-,

yhie Energy

Renewable energy RE) technologies lend
tHemseives well to the neéds of energy users
in remote dreas-these technologies are

modular, refidble, environmentally berign, and

tely of mdlgenous fuels.

3

dModularity

RE systems can be:easily sized to meet user
needs, They require short lead times to,
build as.compared to ‘conventional énergy
systems: RE systemssuch as solar PV are
ideal for rural “preelectrification”, where
enly small amounts .of power-are used for
basic sérvices. In'contrast, grid extension
provides capautles in.excess of initial
needs resultmg i1 ¢osts that cannot Bé
recovered over system litetime.

Reliability

In the past decade, thousands of RE
systems have beén successiully deplayed
worldwide under a wide range of cpérating
conditions. Field tests ot RE Sysfems
demonstrate that'the reliability of PV
arrays are nearly 100%, wind turbines over
0% and micro-hydro systems. 85 to 90%.
This relidbility permits their u$e in the most
dernanding and isolated of conditions.

RE systems require considerably less
maintenance than conventional systems

-such as diésel genérators or’ ‘grid-electrit,

and they are better matched to the techni-

<cal skills available'in rural areas.

3 Indigenous Resoukces

RE systems use indigenous respurces
ellmmatmg the need for fossil fuels, For
example, biomass consumes waste. prod-
ucts as_fuel:that weuld otherwise not be.
used. productlvely Solar. energy is abun-
daritly availaBle.ia 4ll areas as.are"wind
résources,

A .Risk Reduction:

RE systems-do not rely-on. Eossil fuels.
Therefore; users are insulated from price
fluctuatidns and fuél supply disruptions:

A Environmental Bengfits.

RE systems are environmentally benign.
Blomass .offers positive environmental
‘tmpacts by. teducing méthane généraled
from decay. When RE systems.displage
fossil fuel consumption, the environmental
benéfits are inimediate, visible; and global.

2 Markets

REapplications.aré:éconcmic in a-growing
number of markets. PV systems provide:
least cost power for small fural villages
more-than a-few kilometers from the grid.
Wind turbines provide competitive power
for résidential; .agricultural, commercial and
industrial applications. Biomass energy
systems are ideallysuited for meeting agro-
industrial needs wiiile reduicing, wastes,
Micro-hydro provides power [or agro-
processing, milling and heat generation. A
further benefit is that the low fuel and Q&M
costs of RE systems compensate for high
capitdl ¢osts resulting in competitive life-
cyclercosts,

=95 ° Cost of Daliverad
= , Hecrldty For
g, Small. Powered Systems
=
=
E B
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(
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)
SMALL - SMALL PV WIND _ MKRO
KERQSENE  DISIL HECIRICTT  HYORO



Less Costly

Saving a kilowatt is inevitably cheaper than
generating.a kilowatt. Recent devel oD-
ments in.efficient lighting, dppliarices and
building design’ provide drarmatic opportu-
nities for saving up to 80% of energy
tonsumptien while.recéiving equal or
better energyservices. The-CEL lasts gver
10'times Ionﬂer and génerates conmderablv
less heat, thus reducmo building-air-
conditioning loads. CFLs have a-cost
Tecovery from- energy savings of less than
nine months.

! Bétter investment

Investments.in energy efficiency generally
yleld higher returns than investments in
power plart capacrty are lessriskyand
Trequire less time for installation. The
internal rate of return (IRRY for investments
in‘efficient lighting: cooling.dnd appliances
are routinely in excess of :;0% and, for
-fficient lighting, can exceed 200%. Return

on investments for ‘centralized power plants.

are ra.rely over 20%. In addition, many
investrnents in efficiency require less:
capital than building new capa::lty For
example investments. ir-efficient lighting
approximate US$ 20{)ka of avoided
capacity while that for centralized éoal-
fired power plants are greter than US3

1 OOUIkW df capacity.

Environmentally Benéficial

Energy efficiency translates directly into
environmental benefits, bath lc:cal[y and
globally. Aunit.of engrgy saved results in
less-air poliution (€Q,, 30, NO particu-
lates, dlobal warmmgj water poilut;on (6il
spills, coal mine runoff, .acid rain, thermal
waste, etc.) and land disturbance (fooding,
deforéstation, 5oil erosion, toxic and
radioagctive’ waste.:dl_spos_al) than a ynit-of
energy generated. The social benéfits of
energy efliciency significartly éutweigh the
social costs.of energy product10n

USS / 1006 br ol light

Uss/Hwll

Efficieni nghnng
CFL vs. GL

s @ USS05 J KW
_ . @ WSS / Wik

Compactfluarescentiam ps{t FLs)
consume only ene-fifth theenergy
LT nS reqmred ta powerastandard

CFL incandescentlamp(GLS) otequal
fightingin{ensity.

INVESTMENTS .- .2

8 3
s a

Energyefficiencyrequiresless
Investmentand provides greater
rates of retisrn than electridity
generation:

CAPITAL COST- RETURN ON INVESTMENT

OneCFLaveritslifetimewill
eliminate the needfor0.25 tang of
coaland0.66tonsofCO,
orcnebarrelololiand

Q: astcnsafcq


http://in.effiG.ient

in Donor Projects

Long- andShorﬂ Term’
Advisors for Firancial
Institutions

TralningCourses
ExportAssistance
PilotProjectster
-NewTechnologies
PromotingandFinancing
TradingCompanies
LinkingHostCountry
Manufacturers With
ForeignSuppliers
Pre-Investment Studigs
Market Surveys

InduslrlallzedCountry
SlIeVsn!s

Forms of Technieal
Assistance Offered

Technicalagsistancéis criticaltd

ensuringproject success.

APV/dieselhybrid system bas
beengeneratingpowerfor the

Quesgnsland ElectricCommission

anCoaklslzndsinge 1987,

Stra’tegies For Financing Alternatives in
the Developing World

‘New solutions to meeting energy needs are

warrantéd.and alternative gnergy technologies
can play a-major role: For the most part,
however, decision makers have been réliictant
to'incorporate thesetechinologies as a major
componernt of their national-energy programs
due to:

i | Technolody Awareness

performance, applications, and: cost
competitiveness.

1 Financing
Donor preference for large-energy projects.
The financing network does not effectively
serve smallérberrowers whose individual
projects tend te-have High administrative
and.overhéad costs.

a Policy
Existenceof host-country barriers (subsi-
dies, tariffs) that iead to market distortions
and hindér competitiveness.

B Institutional
Lagk bf adequate’infrastructure-in-courntry
to identify, develop, finance; implement and
maintain altérnative energy prolects

The:design 6f viable dltérnative enhergy
projects must successfully-address these
cqnsiderations‘.

Through-project bundling, energy—efilt:lency
and renewable projects for residéntial and

commertial applications can bé-packaged into
singular project or subpreject compenents to
‘be of suifficient size th:gain’idternational

lending agency support.

By in¢grporatirg these technologiés irito
national planning decisions, projects will bg'
accorded the recognition needed o be

‘considered a full-scale partner in a tolntty's
-energy-balance, and have the prominence to

address trade-and regulatory bartiers:

Selection of appropriate institutions and staff
to:dévelép and implemerit programs will be'a

¢ritical lactor in seturing.a favorable outcorme.

Attention-to technital assistance and training
is.réquired at all levels in the project cycle.
Several strategiés aré proposed tg-incorporate
these'elements and provide-effective.energy
services to small:scale consumers.




Channe(s donor funds thraugh host country
u{mues to detiver- énérgy eﬁ‘:crencv products in
résidentid! and commercial sectors, orreneur
able energy seryiCes for rural powér needs.
Draws heaudy on- rhe particigation of the
private secior. .

Utilities are a key'player in the implementation
of FINESSE schemes. The-advantage of using
the local utility is- that'if is charged’ ‘with
providing:etectiicity, typically in the most
-cost-effective-manner possible, Further,.
ufilities have i placé the fifancial and’
accounting systems to recoup payments for
these services:

In an urban- energyefficiency scheme, utilities
would recejve funds from.a donor orgatization
for use in purchasmg and distributing energy
‘efficiency.appliances; tof residences and
commercial enterpnses Equipmént ¢ould be:
-seld at'cost of on a discount considering the:
net econgmic savings.resulting from avoided

rural

Utility- Strategy

s oty

o mmi:mz

. 1:-—-;.'\.'.—.- i J

capacity investments. Customers could

&ither pay at the time of installation, or over

timé through ar adjustment to the monthly:
tility bill

in rural areas, donor futids:could Beused to
establish minicutilities powered by renewables

-asan alternative to grid.extension, The utility

would be respensible for installation, opera-
tiorn, and maintenance of the systems; as well
as system bnilmg and accountmg

Extensive use of the private sector is recom-
mended to implement this strategy. For urban-
areas, privaté firms and energy-service
companies (ESCOs) can be-used toconduct
energy audits,"and supply orinstall energy
efficiency measures. For more remote
locatlons lncal hrms as well as rural electrifi-
cation ‘cooperatives, could be employed to
provide energy services en behalf of the
utility.
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What is fht‘e purpose of the GEF? The Global Environment Facility (GEF) is"'a‘mreé-y;ar experiment that provides grants for
investment p,ro}e;:is. ’fecnnigalfasst§13nce.'_and —loa l.nasser- extent — research. GEF _
resources-are 1o b'é uSed to explore ways of assisting developing countries to protect the
- - . ' giobal environment and to transfer enviranmentalty benign technolbgies. In doing so, the

activities of the GEF are inharmony with the: deveiopmem goals af the countnas mvolved,

‘:;.: t
“‘ '_*”-é‘ i - o S “”’? SRS TN : )
' |d the fSEF é about? T Awareness absit woﬂd-mde enwonmenﬂmﬁjmm durmg the past decade. The

Brunitland Cammrssmn 5 repon concluded in 198? that there was a senous lack of fundrncr RSk &

Wnnd Resuurces !r@fﬁ,ﬁ \msmdyﬂlg ﬁbblem Bne suggest‘on ﬁﬁlgggzetgéﬂ trom'ﬁw . .

study was the\idaa of an mlernatmnal environment 1a:;|hry In September 1989 the Frem:h
gnvernmem backed by Germang: proposed the estabhshmei"ﬁﬂ ﬂ}rjlohaﬂ En\nmnrnem

[ARI Vg

- Facility. The World Bank was askeﬁ (] sound out putenﬂal dunurs and |n1ematmnai

1,‘.,5;\,& Jody &Qf meetings hBidfl Washlngton and Parg_cuimmatad nan agreeugent,lg - -

Novembér 1990 The first meenng‘of pa“mcrpatlng coumnes was hem in Washlngwn B.c.,

Rl ;"?'\};\?p‘-i#‘ gl
i dealwrlhtnur main. grba1 enwon—

- " Ear A

e Gfoba! warmmg, pamcufan‘y rhe eﬂecrsm me‘worﬁ s climate of greenhouse gas S
R " emrssmns resm‘rmg from the use of fossi fuefs and the destruction of cafbon—absommg

’ \'u-"-;'_"::""’_r}/ . fomsfsl K . v ¥\ A ’ ) -

‘was!te in oceans and internationat nver,sysfems. .

wa T S "‘;'\

o L struct:on of bm!og.-caf dwersrfy througlt, the degradarmn of naruraf hab.-zats andthe .

A

R T Sz Tl
© -~ ¥ T ";\fmin.’ng of naruml resourees. «
N ® Depletion of the ‘stratospheric ozone layer from emissions of chiorofiuorocarbons (CFCs),
g R
TN halons; and other gases. ~ R S topdipns
- i -oN T Term T o '




‘Cote Fund

5200 Million

How aré resources ollocoted among
the foirr | problern nreas? '

.$800 Million

: . Monfreal Prdocoa'

.. 50 ,a should go to pro}eczstto reduce global gnmng 30—40% to conserve biological

2 me Momreal Pruiocol s Iqiaﬂm Mumla!ara! Fund

-over the three-year pilot phase tha‘l bagan in 1891, In fact; 1he GEF Is an urnQrena rnade up“;'? - _
01 fundsfrom three distinct sources. The main part is the so-carled core fund the globa! ‘_,: S
enwronmem I.rusl tund {GET) With some $800 mLIIJon in gomm\nments the GE[ accoun!g %\
for the buik of me GEF‘s resources. In addmun the GEF includes: severa[ assocnaied

cofinancing arrangements. These-funds [some‘$300 mtlhnn} are ’a\mrl}ble-on grantor . ‘;_;
haghly concessional terms Ihe (EF-alsoiincludes some $200 rm[lmn p{ov@ unda.r thie <.

o

--Montreal Protocol m hel' deveiopmg countnes comply wrth |ts prowswns to phase nm :

core fund'and the cnfmancmg arrangemems —by the Urmed Nations- Enwrnnmem
ngramme (UNEP} underihe ausptces of a 14-country Executfve Commiﬂee X

ﬁi
The?e is no sét formula, but me rike of thumb m the aﬂocatmn of GEF e that 4{}-

! A4S P ity R EO s
y toprntecﬁn!e afiona waters Most ozone prole;t?? are funded

mitilon to the co‘re I‘und by December 1991 Austria Belglum Brazﬂ Canada China, -

H Danrnark Egypt Flniand France Germiany, India; indonesia, Eta?y Japan; Mexico,
Morocco,theﬂetherlands, Norway, Pakistan, Spain, Sweden, Switzertand, Turkey, and the
United Kingdom. In addition 10 their contributions to the core fund, Belgium, Canada,
Japan and Switzeriand have separate cofinancing arrangements. Australia and the United
States have.not contributed t6 the cére-fund, bit Au.r;ﬁaﬂa‘hase'stab!ished caofinancing
arrangemen:s and the.United-Siates has announced plans for perallel financing of GEF-type

projects, - pATH OF voow i
"'"_—,._..-.__ - ﬂ_q'. e “"“'\-H




Responsmllny Icr lmpl&meniing thé GEFiS shared between the UN Develnpment S
Programme (UNDP] ’ﬂﬁesUN Envtmnmem\Prouramme {UNEP] and tha Wor‘ud Bank ‘The *
| Facﬁrty sorgamzatmn is based on the understand:ng that no qgw bureaucraby wlll be

! T?e Uff;bP;s respons:me far temmca! assrsrance ac!mnes and rhmugn ds wor&dwade
e
L" _ nm‘y pna eat$’fh

Wort 'n?(ﬂm msters the Famﬁb' adsaf’j)}mpasﬂogy a!the- }
' fes ons.-b!e! inve rmen'_ 0 ecrs -

Vﬂ'l:lf is the role of the GEF < - The admmrstramr {Iocaied 4t the World Bank) supports the cham‘nan cuordlnates the vm?k
udmini,s'frqfor'i : o ; o

The admtmstrator is: alsc respnnsat:le for exiernal aﬂa!rs and cnmmumcatmns straiegy as

v , R ' well'as the development of a policy and strategy work program 10 underpin the GEF and
’ ‘ Lprovicl‘é gufdance.in its implementation. ..-: . beos e Lt '
: SR S
. ) ‘ ;
" ‘—'Z 1 i - - - o -\-Iz};"":;«”" =
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Ihe UNDP UNEP and WOdd Bank were chosen to co-manage the GEF because of their
compiementary skills in the fields of develbpmem’and the envnronment But it is not an

exclusive artangement GEF projects may be sponsored by regional developmem banks

s owltr O

LxAA !‘, and specuallzed UN agencles mcludung those workmg on 1ood agncullure health chmale 25 L
TR & - . R ' ;
and mantlme |ssues

t
i
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Which counmes are eligible for T All countries with a per capita income of less than $4,000 a year (as of October 1989) and a
GEF fundmg? - o “~UNDP program in place are efigible for GEF funds. "~

2p roéch Gaven its p»lot nature other cmena mclude ;he comnbubon a prolect makes to

) .x, £ h e!ogment (through educahon tranfung and $0 on), and the prowsuqn tor SR
D \ eviluaﬁon and dxssemmatmn 01 fysuﬂs R st f«'\"ﬁé*?

ey ) - ' v . N

-‘4~ 72

wable on the basisqf Iocé);_ﬁp&s and beneﬁtsilduld not »”"'%‘ 7
nonnaey be GVDIDJE fqr GEF nds whatever the benefits for the global environment. GEF A \..A .
Lnml \ tund J 1s s possible lf_g,pmJe oﬂers substantial global benefits but s unlikety to be viable

wnhom some concessmnal fur;dmg The same as true for a progect that is econq:nwally -
S P T L TPqiites sopy ftary finance to bnng about global benems /
3 \\_-v.} ) i}: '~‘,=« 1;‘(.",; v "A DX /.—-.-E"_.k‘f.;,'

How were rhe u{hﬁc und techmcz}i / Aqr up of 15 em }lent sc:en'osm (rom mdustnal and developlng countnes constrtutes the e ol

*

X \
— T critena for pro|ec ti‘gkon 4‘)\”/ Scuentlﬁc 1) Ta(:han Advnsory Panel (STAP) This independent group helps lormulate

o Prepu red? qneba,and pﬁomxes for pro)em se\ectnon and coordinates research ang data coHecnon The

N

members also revnew project proposals and advise on whether they meel the estabhshed



http://thaL.l5snerrt.the

for udrrunls

‘!"

hwney hom the ‘Core 1und is prwrded in grant torm. Co-financing arrangements must

On whu! Ierms aré GEF funds T
' -ctvmluble? e

"How can cmeﬂu on cost- effechveness Thé'bbg-eﬁective‘néss/bt'GEF investment fojects' i4 delermined—at least inidlly —on .,

\_ be- uppl‘ e;\k‘: fhe Slobnf 1%3 bas_jso! physical rather than mnnetary measures of global benefits. o, for a global i

envrronment?

N
warrmng pro;ec‘l the main- measﬁ; is.the redut:ﬁnn i carbon- em:ssmnE‘ for marine
e pollutmn ifie, amoum 01 sth generated ugaste dtsposed of; or the: expected n*npruvemem in

.'af

nnszorl a‘ﬁ




How are projects. identified for GEF Proposals for GEF finding can be generated in several different ways. Gvernments, the Bank,
Furiding? Lo i UNDP, ang UNEP 28 wel a3 NGOsand the pmmte sector, can all- put torward suggestions on
‘“ ) _ . . . inngvative’ pra;ects rhal meet. GEF eriteria; All prorecrs must be endursed by the government of i

e C L the country in whith the project is'situaled. In most cases quemments_wrll submit projectideas
R directly to the implementing agencies, either through-the-UNDP Resident Representative, a S

i - World Bank figld office, the appropriate World Bank Regional Environment Division/Country - - %

Dgpantment, or UNEP..

How s .an upphtn‘hon ﬁled for'G e Gnvernrnems may -apply o GEF Tonis direct to he lUI‘?B?&r(‘Lhe ‘Bank. NGOS can ﬁuihe same

o funds? Co e _ Gince tiie govérnment has accepted the project in principle. For projects subm%t{ed 1cr tinding -
: ﬁ\fié" N st gt ~ under the-small granis program (in countries where the ™ program is operating}, no specific.': “r —
! STRRE At,perrmssrcrn need basuugm_ Appilr:atmns f67 smaif grants.should be made drrecrly m) - =

rhe pamcrparmg guvemmems 1or review ar rherr nrannua! meetrngs Each group 01 pm;ecis s 7
icnown 85 "ranche:” ‘Mier rgvrew by grwernmems projects retum to-their spnnsanng agency e

- . . e . Sr:rr tunher preparalrcn apprarsa1 and final approval accord:ng 1] each agency’s regular

s T procedures - -»:—-‘1'*_;;' o ,J‘&;"t
- Who implgménts GEF projects? s The recipient of the GEF funds {rnarnry govemments} nds primary responsrbrhty 1or imgpl ernerlung '
e : ) - projects, and must seek-and engage executmg agencies accordnnq to estab!rshed pror:edures for-
B I S - s
. AL . UNDP and World Bank prc]et,ls W
,-./ s f‘he're a relationship between GEF Yes, there'can bemFrcrrn the |nceprron of the GEF a major nhjec’rwe was:1o “lgverage” giohal
B rnvesfmen! proleds and regulur Bank tignefits from regularBan,k projects that might not otherwise lake these global concernsinto . s

& s account. -An.example is a Barik ioan'for a coal-fired. power.siation. A potential borrower needs

: addmnnal enengy and rs ‘prepared to borrow the funds lo bur!ﬂ the fossil fuel poy

"Foran
< ?“‘“r"“‘“‘ - addtior sufh "(8ay 20% 5f the total) the technology can be switched to aflow use of 2 nearhy

regular Bank terms, incarporating lechnclogy that conser\res i:hefuc.a! environment.

source of naural gas, The country is not prepared 10 pay the additional cost for what ié perceived

e T global beneﬂ — Iower emissions of carbon dioxide. In this case tne GEF can step ins an:l ,
. COVEr the: drﬂerence r:rerween what rhe country is willing 1o pay and rhe :osr of me glohaily ; e
. o I&ﬁﬁ‘n techr:r;roay- )
TN . NS i ) “_-\\‘ Togae ol v agn - TSR
- ..? . *
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g . . . o t"
i "i'es vFree-stan‘xfn?GEF pre}ec!s are. iimned:le »sm;mﬂhen GE‘T eumponerrts ef Bank prozects

must ‘ot b hugher than $30 mifiion.

FRRp—

The World ‘Bank and UNDP’ tcltuw theu sland,grd procuremem procedures Detaits on upcommg

N s ; 3

procurement under !he GEF? pra]eets are publzshed quaneny in 1he Bank's Manthh; Clpera’uonal Summary (for mvestmem :

projecls) and in 1_he UN pubtication Developmeni Bug,mess (for technical aes:_stance prolents}; 4

. .-Arelocal peopleinvolved in GEF " Donirs and theimplementiag agencies set'a premium on iﬁvdlvingfloeal*peopl'e in project
S -proieQS? e ) «sdentrﬁeahon ang de51gn In gddition to'the small grants, program a1med specifically at projects
S S g put forward by grassroots bodiés, and an active policy dialogue. with NGOS, there is 2 desire to .

increase awareness ang punhe undereiandmg in deyeloping countrles about global enwrenmemal

sy o - r :ssues Specific activities désigned To do this are included’in mafy GEF projects. TV T
nT o = ) SO T \' S :'ﬂj‘ ™ . w :
How-is the _long-l"ern:l-yiqbil_ity of GEF ™ - The long-term wamlity of GEF ‘projects is an important gualification for funding. The-emphasis is A “
projects assured? _ ... onproviding tunds to projects that would not ‘be-ecanomic without GEF funds. but can become g

] S 3 R - ) - I 50 with them. The challenge is particalarly greann'tne area ol biogiversity, where long-term :

L

W tunﬁzng 15 more Ilkely to be requured Here the GEF is expenrnentmg with trusl {unds and other

oA

T A et ’ )
Do GEF prnleci's yndergo Yes Each agency Ieilews ns uwn procedures on emmenmenlal assessment for Ihe prqects it 1§l , -

-.-‘-:'-i:" v e’fi‘»ﬂﬂ?‘m" mernital assess mem? ) - rnapagmgf;rus, all mvestment projects are s-:reened for thelr ermmnmsmai impact according te

lhewer!d Bank's eperabanal 'rezmveomhe sub;ecL Underm:sg-.reeﬁveall pro;ec!sqjteytp, i\ ,q S

hE

y havea s:gnrﬁ@m ﬂnpact rnu91 undergo futl scala enwronmental assessmem_ The UNDP f o " T v

e s RO » itg’ Enwronmemal Managemenl ﬁurdehnes used for all its. pmjects Funhe:mnre GEF Projects 2 are
R S A : _ meckeﬁ for their possible impact o Sther areas wuerme GEF Thus a greenhouse gas™

' ) ' project might be- analyzed in ie:rns of lts 1rnpal:t on blodwers:ry ant 50 on.fn adﬂrh(gn, GEF
-e_ndeavors to take acCoun oﬂhe soela! lmbar:t n! prm '”%olab!yin the: area of bloﬂmrsny
‘"_~ where leea\ peeple may be alspiaced of their Ieud supply afiected. Investment pmjecis are alsc i

R sub}gel to the World Bank's d*._regt_lyes on tribal penples, resettiement, wildlands, and so on.
. ™~ s > : » ’\- N v

. Can the GEF support private sector The GE';F can support eligible private secior ventures with the.appropriate govemnment's

) ventures? endorsement. All:such investment projects pass:through.the IFC, the Worid Bani's private sector-
E affiliate. GEF funds must not beused to avert normal commercial fisks. The use of GEF‘Iunt_ﬂs S
justified if they prqvide'iura glabalv_em.rir.onreenta!,beneﬁtthatan entrepreneur in a de\,-elopif;g

country could n'a} reasonably be expected to underwrite in prevailing market conditi‘cr}s. In

addition SEF funds.might be-used for.a regular IFC project that is.economic-but could have

imporiant semonstration eftectstor the globat environment with the:addition o a GEF grant. An

o~ example would be 3 fourism project with:a GEF eomponent pmwdmg for the protection of-a

L nearbyafeanibnodwersrty

I -

’
7
i
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Whot is the relationship between the Finafce 1or projects to protect the ozone layer wil normally come from the fnterim
GEF and the-Montreal Protocol? Muttilateral Fund of the Montreal Protocol. GEF finance is available only o eligible
- . - P countries that have. sugned the protoco! but do not quatity for support- under’ the |mer|m

Tund because their ozone-depleting emlssmns are'above the.cut-off-point of 0.3

- kilograms per capita, as specified al 1he Lordan meetmg in June 1990 when agreement

was reached on the interim find. - N =
. ) i ’ ) P - :
G ; ~ - .- . .
l Does i‘he GEF have: EI'IBUQI'I resources ' The “SEF s not supposed to éulve al giobal envirorimental problems. It is'a pilot prdiect .
) to deal with such enormous ’ - designed 1o help- develcpmg countnes contribute to solving global eavironmenta! probjems
- Ptoblems?- _ . ! nyleshng new apprnaches and technalogies. The size of the fac:hty (snm bitiiori} ;eﬁec’ls ,;:..:;;-_h
e v o . ) L s e;pq;imait_al nafure.while providing enoligh: qg.gqurces 10 _consmme.a Creditte bass for

action in-a significant number of countries..

_Are de"e"?P""g “'““fﬂﬂs "'BP"esenfEd Yes Substantaal develoﬂm coumry representaﬁnn inthe GEF is essential. When the tac;lny' o

in the governunce of the GEF? . T wis sﬁ“ fhe hupe was tha1 t woitd mvolve at least one coun!ry from each &f tng ‘

B e . constﬂuency grougmgs i the Development Gamm ftiee {a joint World Bank!lMF body) that

L . - - S ;epresentgmalniy de\reloplng countnes Toarrcuurage pamclphhnn the minimum .

' L = contrnbufmn fo the core fund has bieen.set at SOR4 rmﬂmn wmchneve}cpmg count_ry{ Ll
Lo 8 e dnnms can pay in aver. mghtyears Funherrnore the Worid Bank wlll coritribute’ half. nfthe ’

o ‘SDR4 n‘ulhoq oA beha!t ol.the. deve[oplng country. Some- niné developmg coumnes had

- Lo pledged fundsto the GEF by Decémber 1891, Lae - £ o

. Are GEF funcls additional to . : Theredisa cqmmumg neediur devempmenl assistance,-and every eﬁums made.to enséfe" i ;-‘

"4

traditional developmem ussmunce? _that GEF operations compiemem — not substitute for - regular aid programs. GEF

’ N et Ie3QUrCes are almed at projects with glabal environmental benefits for wmch cmmal
. - . . development asststance is not.normally ava:labie T
R "-.'-:,- o ] . . .‘:,_'- A . v . ) . . ‘1"} S ! .:K_I.,.: - ~. . . L I 2

A .
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Are globhf"@&ﬁéé’rjns considered in’ - Yes. increasingly. There are many opportunilies fof investment and policy reform that méet
. regular aevaoiiﬁ?ém'i:‘rqgrgms?.' ) . both econornic and environmental criteria, local as well as global. Most-develobment '
Lot A . . ) N agencies now integrate enwronmentalboncerns |mo their reqular programs. But whife
» v Lo IR developmo countries-are prepared to divert or borrow resources to improve their local and

reguonal envrronments few are willing to do so 1or programs and pro;ects that they see as

N benefiting the rest of the world. ,
- \ < 3 '\ -'
How does the GEF ﬁ' in wnth fhe + TheGEF and UNCED are closery linked. In the preparaiions forthe
o UNCED? ) -«g.;:.,-' . : . '~ the United Nations Conierence on Envuronment and Development (UNCED), the GEF has
N R 5. Lt emerged asa srgmﬁcant 1ocus of international attention as an evolving mstrumem for, °

- v - © -7 multitateral cooperauon in addressing global environmental concerns.  #
- . P LI K ) s ) . . . .. .
T N ’ . , - ,

. T—“ - . , ’ \

- As'\’

' 'N‘How ure GEF gnogeds teklted to 7 Indmdual pro;ects are unlrkely to succeed on their own. The chall'enge is ts create the

overall pohcues in rmplemenhng polley framework and mstrtunonal capacnythal provide the right mix of incgntives.and

~con.mhfae.f.‘t’ o < ~SL : drsmcentwes of regulauons and market mechamsms to give GEF ptolects the chance to
, ; ' < ' ) provrde vuable Iong-term so|ut|ons For mstance new techniques 1o generate energy(hke
” b solar and photovonalcs) will nol drsplace iossxl fuels. 11 natronal pncm/g policies provrde no. )
oL . . - -, . . .o T '_,7,{‘-';’.'-
= T AP mcentrve to produce enwronmemally-sound alternauves The GEF, should be seenas a kmd <
) , S . ’ — : of testmg ground lo.persuade people to recogmze the |mponance and practrcallry ot Iong-
A - ____, . . ,, . h¥ term enwronmenta! managemem L . ST -
et ..;)'\:' i - - ' " " .' Lot - : . ' . > L o ’«:'
. What will hcppén when the pilot The pilot phase of the GEF comes 10 an end in mig- 1984 by which time all fands will be '
’ . - , . -
phase is over? ., commitied, although actual dnsbursemem is ||ke|y to continue until 1997 or 1998: Tn 1he

mgantime, the international commumty is assessrng the effectiveness of the GEF and its
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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,

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

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

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

: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

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
commerits 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 strateqgy. 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
Pertamina/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.

2
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He would feel much better about our chances of success if power
were being delivered to an industrial concern. T

2.0 RESOURCE DEVELOPMENT

2.1 Introduction

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 nmy
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 directionally 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 often kllls
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-°/;" 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

3
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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 Study

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) 1liquid zone. Wells
completed in the liquid-dominated zone can be expected to produce
fluids with 1-2 weight % NCG. However, computer reservoir
simulation predicts CO2 production rates will increase with time.

Permeability-thickness products are low, generally less than

5
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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 7,300
Surface Facilities 22,500
22 wells . . 48,000
Field Operations 12,000
G & A 13,000
$103,600

Surface Facility cost Estimate . /S5SMWe

$ 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 MWwe. 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 1local
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.



CONFIDENTIAL

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 require
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 Pakuwaia

The Pakuwaja area contains three wells, DNG-11,5, and 15. The
9—5/8“'casing in DNG-11 has collapsed at 1597m. The other two wells
are shut-in and "heating up.” Pertamina believes that the Pakuwaja
area 1is 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 Sikidang-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 1later 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 Pressure Mass Steam Water Dryness Potential

Kg/cm? T/hr T/hr T/hr % MWe
Sileri Area
DNG-10 10.0 76.6 34.2 42.4 45 3.38
Dieng Area
DNG-2 15.0 84.0 60.5 23.5 72 5.50
DNG-7 10.0 75.4 62.3 13.2 83 6.85
DNG-8 10.0 31.7 31.6 0.1 99 2.87
DNG-9 10.0 34.3 22.4 10.0 65 3.11
DNG-13 10.0 80.9 61.5 19.4 76 5.59
DNG-14 10.0 15.9 12.4 35 77 1.13
DNG-16 9.5 4.6 4.4 0.2 96 0.34
DNG-19 23. 49.7 47.5 22 95 4.30
DNG-20 No Test
DNG-22 Sidetracking around fish
DNG-23 T>320C, good permeability
DNG-24 Drilling

Proven 29.69
Avg 3.71 MWe/well.

4.19 MWe/well w/o DNG-16



Table 2 Well Status, Dieng Area

Well Water Depth Drilled Depth Current Depth
DNG-2 1662 1333
DNG-3 180 1944 805
DNG-4 1905 1000
DNG-5 1323 2495 2056
DNG-7 2401 269
DNG-8 1866 1800
DNG-9* 759 2450 1131
DNG-10 1580 2294 2265
DNG-11 2431 1597
DNG-12 2099 790
DNG-13 1610 1853 1655
DNG-14 1358 1890 1811
DNG-15* 560 2073 2043
DNG-16* 2501 2150
DNG-17* 1470 2252 2235
DNG-18 2090 2662 2646
DNG-19 2133 2015
DNG-20 2207 2348 2297
DNG-21* 2302 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 required 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. 1Indeed, 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. Agqus 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 whlle prov1d1ng
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

13
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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 that 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 concession areas do not offer a viable project.
Only the inclusion of the Sikidang area and the existing wells
present an attractive option.

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

3. Risk associated with the rescurce 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/BH should offer assistance in drilling and
well field management on a contract basis. The arrangement
should also transfer the risk of 1liability for phreatic
eruptions to Pertamina. Note that the préesidential decree
institutes criminal penalties for injury associated with the
generation of power. It is not clear that this would net
extend to phreatic exp1051ons 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 optlon should be re-assessed when the results of

the present drilling are known.

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

16
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YEAR « -3 -2 -1 1 2 3 4 S 6 7 8 9 10
REVENUES
KN SOLD a 0 0 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,
ANNUAL OPERATING HOURS 0 0 a 7884 7884 7884 7484 7634 7984 7084 7854 7584 7884 :
POMER PRICE-$US/KVH 0 0 0 $0.128 $0.1285 $0.1290 $0.1235 #0.1300 $0.1305 $0.1310 $0.1315  $0.1320 $0.1325 40.1
ANNURI. GROSS REVENUE 0 0 0 $40,366 340,524 40,631 $40,839 $40,997 $41,154 $41,312 $41,470  $41,628 $41,785 341,
CUMULATIVE SROSS REVENUE 0 0 0 40,366 380,890 121,571 $162,410 203,407 $244,562 $265,874 $327,344 4368,971 $410,756 $452,
EXPENSES
EXPL, OEVEL & PP (DEBT) 420,009 $20,009  $20,009
CUNULATIVE DEBT $20,009  $40,018 360,025
EXPL, DEVEL & PP (EQUITY) $2,223  $2,223 2,223
CUMULATIVE EQUITY §2,223  $4,446 36,670
CONSTRUCTION INTEREST 1,601 3,201  $4,802
CUM CONST INT + LOAN RMT ssmwoooom 569,631 wwweecooor $69,631  $67,066 364,297  $61,305  $58,075 454,586  $50,818 546,748 42,353  $37,607 432,
PRINC + INTEREST PYHT $9,135  $8,135 28,135 48,135 43,135 48,135 8,135 48,135 48,135 48,135 48,
INTEREST PRYMENT $5,570  $5,365 45,144 $4,904 34,646 84,367  $4,065 43,740  $3,383 43,009 2,
PRINCIPLE PAYMENT $2,564  $2,770  $2,931  $3,230 53,443 $3,768 4,069 44,395  $4,747 35,126 45,
G&A : $150 $158 $165 $174 $182 $19) $201 $211 $222 $233 $244 $257 5269 $
PERTAMINA ROVALTY $0 $0 $0 $2,018  $2,026 42,034 32,042 52,050  $2,058  $2,086  $2,073 42,081 42,089 %2,
LEGAL “$60 $63 $66 $69 73 577 $80 $84 $89 $93 $38 $103 $108 $
ABENT FEES $4,446  $4,446 54,446 $0 $0 $0 $0 50 $0 $0 $0 $0 $0
QLM 0 0 0 $2,668  $2,801 42,941  $3,088  $3,243  $3,405  $3,505  $3,754  $3,942  $4,139 &4,
INSURKNCE $333 $667  $1,000 41,000  $1,050 41,105  $1,IS8  $1,216  %1,277  $1,341  $1,408  $1,478  $1,552  $1,
FINANCING COSTS $1,501
TOTRL EXPENSES $30,323  $30,767 $32,712 414,065 514,268 $14,481 14,705 514,933 $15,185 415,442 $15,712  $15,995 $16,292 56,
DEPRECIRTION $4,446 $4, 446 $4,446 34,446 $4, 446 $4 445 $4, 446 $4,4456 $4,446 34,446 $4,
TAXABLE INCOME ($30,323) (§30,767) ($32,712) #21,855 421,809 $21,754 421,688 21,611 421,523 21,424  $21,311 $21,186 $21,047  $20,:
TAXES $0 $0 $0 $7,431 47,415 $7,39%  $7,374  $7,348  $7,318  $7,284 47,246 97,203 47,156 47,
MET TNCOME ($30,323) ($30,767) ($32,712) $18,871 418,841 516,804 $18,760 518,710 $15,652 418,536 $(8,512 $18,423 $18,337 418,
CUMULATIVE NET INCOME  ($30,323) (361,091) ($93,803) ($74,932) ($56,092) ($37,288) (418,527 183 418,834 337,420 355,932 474,361 $92,693 $110,"

1PR 15.107%
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40, 0D0
7384

$0. 1345
342,416
579,474
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603

$26,944
38,135
$2, 156
$5, 979
$297
$2,105
$119
$0
$4,563
$1,711

$15,330

$20, 364
$3,135
51,677
$6, 456

$312
$2,113
$125
$0
34,791
$1,797

517,272

$14,507
$8,135
51,161
36,974
$327
$2,121
$131
$0

$5, 031
+1,886

$17,631

$7,532
54,135
$603
$7.532
£344
$2,129
£138
$0
35,202
£1,981

$£113,008

@ — = e mm A e ot - e e o T e et T A e s e e S S ot e s o S 1 e e =

o = i o s e g S et o . P it e o T s AP i o S ot T e A e e = m

$20, 724

$7,046
$13,125
£123,05%

$13,003
$147,062

517,870
+164,931

$20,119

$6.841
$17,72

$182,657



Mg —Z = — 22 THUL 17 = SEODTHEFRMA L MarHAaSHMERNT

[WWANALE  loicS S )28/

C/f[vqﬂ/mgz/\)f

/. Azt foeq W/7 /"’%)O
,3/_21 g -/ &7 PREG/e S//y‘
Exspremt, [Qtctreo e

T e Be bt +t:jw,;é7 %‘/73‘44«-{(5) 7

2. [ lale, Jaxabk. ooz

S/
/7ZL£ P/—/ /u-e;f/ﬂ/c P47/M fé
Wb o ) 1?2 71‘ Sac,-é 7Z/-~4- Cv& Q/

1[ &9 é?/-zﬁ”ﬂ/J flesre el

3. {-\7—/7«(_ "‘Z’CZJ/ /‘M4A/ e2O
Abpotf 2% /erceoe N /IZ/Z

@ é, /Zo/lcw;‘{

/212 ':/5'2 Ly Locan F/}/é{ /S
Hocw 5128 1
E2 TG z5e A



CONFIDENTIALITY AGREEMENT

CONCERNING ACCESS TO AVAILABLE GEOTHERMAL EXPLORATION
AND PRODUCTION DATA

This is to certify that the ypdersigned, representing (/5é‘5‘077f‘52/‘1/?'4—
ZNDUS??@/,&?; ..... PELORATION.. ... , agrees to observe that :

a. The Geothermal exploration and production data borrowed from PERTAMINA
shall be uscd solcly for the purpose of pre-cvaluation of the Area of Intcrest
( Attachment No.1) and the data borrowed are listed in Attachment No.2.

b. The data shall not be published and not be rcproduced in whole or in part :
without written permission from PERTAMINA. . e

c. The data shall be kept in strict confidence. E

d. Upon complction of the data evaluation, the undersigned will submit a rcport
as conclusion and rccommendation to PERTAMINA, resulting from the

geological , gcochemical , geophysical, production and technical assessment
of the data borrowed.

¢. Any expense in inccurcd in the Access to Exploration Data process is not
allowcd to be recovered directly or indircctly as exploration / production cost
in contractor’s exsisting JOC or its affiliates in Indonesia.

Agrred by TGRAELYE ....... [ .

Position ;W@% '
Date _' @7/??Z'




LA

To
Fiom

Subject

MEMORANDUM

PERTAMINA , Director of Exploration & Production

éé@ﬁab . /9/077/232 y FRES (| DEST N
(IS GEoTAHERLHAC WDUSTIRIES Corzrpesrion] -

: Authorized Representatives
g

Dcar Sir

Plcasc be informed that following representatives area authorized
geothermal exploration and production data for :

to rtzijcw the
G G LR

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

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

onourbehalfof: 4 S SEoHECIHI IMDUSTR/IES
CorPo 2A7T20 )

~-Name Function

1. F A WEGHT R0 JELT MANASER

2 D, DpHLONOH#OSoM  TROJEET CooRDINATOR
3.

4.

5.

6.

Signed /{742&/7)
Position : é« 7/

/
Dated : f=e b, 4 (792
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U.S. GEOTHERMAL INDUSTRIES CORPORATION

FACSIMILE TRANSMISSION

F .

éonpANY...... & >.<(@"1 U/&///UVQ/?/MQ/Q

FROM..(...... = DATE...z"yﬂ.?f./.../..f?’?.?—...
rIME .. LS &9... TOTAL PAGES INCLUDING COVER SHEET L/

USGIC PRESIDENT PHONE NUMBER IS:(303) 668-3465

USGIC PRESIDENT FAX NUMBER I8! (303) 668—-3074

MESSAGE:

From: G.W. Huttrer
Date: April 1, 1992
Re: ESA Agreement renewal

To: DDJ, Mike Wrigh;@zrd USGIC ExCom

On April 5, 1991, Jim Koenig and Fadel Muhammad signed a
letter agreement (herew1th 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 % so that the draft can be
finalized timely.

720 Granite Street §7 ® P.O. Box 2425 ® Frisco, CO 80443

21

1o BRDLES ,/S//MQ»M,.//...,. 254 %, \A//Z/.ézév{/ 2%44 Jo(«ma

Fax: (303) 668-3074
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U.S. GEOTHERMAL INDUSTRIES CORPORATION

BRAFT | TO WHOM IT MAY CONCERN -HVEIG

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 Agreemént 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 gaid 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 wvalidity 1is 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 power, USCIC
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 1s anticipated that the
parties will 1n1t1ally hold -shares _in the venture whose
value, at a minimum, will" egual the value of their paid-in
equity contributions
u/aqa—”j

2. The parties agree to pursue the development of the Wayam
Windu and Patuha geothermal sites exclusively with each
other, governed, initially, by the following stipulations:

a. That USGIC will immediately proceed with funding u
proposal(s), field survey(s) and feasibility study(ies)
and support efforts by the parties to negotiate

contracts with Pertamina, the Government of Indonesia
(GOX) and/or private entities as may be required.

DRAFT

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.

¢. That USGIC and ESA will organize and staff an
noperation team" qualified to wundertake 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, towards 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.

GEOTHERMAL INDUSTRIES CORP. PT. ENERINDO SUPRA ABADI

By

By

Ti

Date:

tle- Presi?@nt Title-
Y %2:% §fz

Date:

usgicesa.agr
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U.S. GEOTHERMAL INDUSTRIES CORPORATION

TO WHOM IT MAY CONCERN :

This Letter expresses the mutual intentions of

U.S. Geothermal Industries Corporation (USGIC), incorporated
in the United States of America, and PT. Enerindo Supra
Abadi (ESA), 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 tcto provide Services to ESA in the
exploration, drilling, wellfield development, power plant
design ang’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 the
Services of USGIC.

This Letter will remain valid until 30 April 1992, unless an
Agreement is signed prior to that date 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 1991

.

U.S. Geothermal Industries Corp. PT.Enexrindo Supra Abadi
By JAMES B. KOQOENIG By FADEL MUHAMMAD
Director/Executive Committee President Director

- \

27972 Meadow Drive, §340 » P.O. Box 2980 * Evcrgreen_, CO 80439

. 4.
Phone: (303) 670-3454 Fox: (303) 674-1971
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ALDIRON GROCUIP® 21N AN GAIAH MADA, JAKARTA 10130 - INDONESIA :

Phon : (021) 365909 » Fax + (021) 363927 « Telex 1 45390 ERON IA - P.O, BOX, 3330,

= TR e N
"FAX NO, : (021) 363927 { ' ' ' .

FACSIMILE MESSAGE

70: _US, GEOTHERMAL INDUSTRIAL OORP, oare . Merch 24, 1992 |
ATTENTION (MR « DON JOHNSON | l . REF.NO, :276A21TT/92 o)
FAX NO.!L(303)' 6§.8:3074 . . . _ PAGE : 1 (ﬁl"_]ﬂl :
FRoM: . ALDRIN . SEUDO I g, é
i . :
{{  Deaxr Mr. Johnson, ‘ '

'y We yere reffered to you by Mr. Harris Hasyim of Lampung Gover-
norr; office, We understood that you are looking for a partner in

the |field of geothermal electricity.
‘ .

1. We are interested in pursuing the poseibilities further. Would
") you pleace give us detalled information about youy company and
what type_og operation you interested in Indonesi&.T

C |
We are lookfnq'forward to hearing from you. !

i

Sincerely yours,

ot

Z4 -
ALDRIN L. TANDO . ?(W )L /(Z/W
/5K | |

Dﬂ)ldjﬁldﬂﬂi - -//1"0
f; tguh Zk,_gjﬂluzfﬁ;&

Oevelopers « Contractors « International Trades « Mlantation - Mining « Fosestry « Wood - Warking - Alrcraft Malmenarco - Telecommunicatiot.
MEDAN ¢ |AMBI # BENGKULY & PONTIANAK o SINCAPORE ¢.10O8 ANGELES ¢ SEATTLE ¢ HONG KONG ® NETHER(AND.
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. T ' ©T.RODA PELITA ANGKASA IFF 62 24 327852 v8L Fai

P.T. ROYAL PERINTIS ABADI CORP.

Address © Ciks Bidg, 4th Floor, J1 Cikinl Raya 84- 86 Jakans 10330 }ﬂdnncsi’n
Phone : 320158, 327855, 322758, Fax ! (021) 327850, Telex : (021) 61328 RPA (FF 1A

e

ref 1 /373 sryLsssier
Jakarta; Fabruary 4, 1992,

FACSIMILE TRANSMISSION

Atth, ¢ BGérald Huttrer

Fax
From : Dan D. Johnson

Pages transmitted ! 2 pages incl this cover léetter.

Good to hear Mike will make i1t on time For davta meetings. "
Today meeting with ES8A went OK. They are arranging visites with
Geo OFffic¢ials this week,

A ”5’
I met with Ald Director vesterday and ho 1w<éﬁpera11y sunport1ve ‘
of our efforts,
We are drafting letter now for him to sign suppcrt1ng our appli-
cation te Ald Washington for Feasibility Study. i -
L-‘M‘z,g_, ;-,J: ﬂ;.c_ ed Vza-a \L;,é) = 4
We are goitng apply for all datas on Wayang Windu Sire, You will
have to wire your share Us$% 5.000,~ to Fertamina direct = ploase
note following .2 o ‘
—— ) Wire funds to Pertamina ascount as per letter Partamina no,
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FM AMEMBASSY JAKARTA

TO RUEHC/SECSTATE WASHDC 6256

INFO RUCPCIM/CIMS NTDB WASHDC
RUEHML/AMEMBASSY MANILA 2067
RUEHKO/AMEMBASSY TOKYO 1243
RUCPDC/USDOC WASHDC

RHEGDOE/USDOE WASHDC

BT '

UNCLAS SECTION 01 OF 07 JAKARTA 003921

DEPARTMENT FOR EB/OGE AND EAP/IMBS -
USDOC FOR 4430/IEP/OPB
USDOE FOR 0I-141 TOM CUTLER

TOKYO FOR RRO
E.O. 12356: N/A
. TAGS: ENRG, EINV, KNTB, ID

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

3332222222222 222222332222%
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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 GEQTHERMAL
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. A .

THESE SURVEYS HAVE REVEALED A POSSIBLE RESERVE POTENTIAL OF
ABOUT 4,888 MW AT THESE SITES.

CURRENT UTILIZATION AND EXISTING PLANTS

U R R U T ittt

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

khkkhkhkhkhkhkhkhkkhhkhhkhkhkhkhkhkhkhkhhhktxk
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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

#3921
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FM AMEMBASSY JAKARTA

TO RUEHC/SECSTATE WASHDC 6257
INFO RUCPCIM/CIMS NTDB WASHDC
RUEHML/AMEMBASSY MANILA 2068
RUEHKO/AMEMBASSY TOKYO 1244
RUCPDC/USDOC WASHDC
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DEPARTMENT FOR EB/OGE AND EAP/IMBS

USDOC FOR 4430/IEP/OPB

USDOE FOR 0I-141 TOM CUTLER .

TOKYO FOR RRO .

E.O.

12356: N/A

TAGS: ENRG, EINV, KNTB, ID

Wwed May 03 17:59:24 1995

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
WEST JAVA IN 1982. PLN INSTALLED TWO 55 MW POWER
GENERATION UNITS FOR WHICH UGI/PERTAMINA SUPPLIES

AREA IN .

’

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

MILLION DOLLARS. WITH THIS INVESTMENT UNOCAL HAS
GEOTHERMAL RESERVES OF APPROXIMATELY 330 MW. PLN

. THROUGH THE FIRST 110 MW HAVE BEEN APPROXIMATELY 200

PROVEN
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..

khkhkhkdkhhkhkhkdkhhhhkhhkhhrhbhkhbhkhhhdhi
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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 495 MW.

THERE ARE CURRENTLY PLANS IN PLACE TO INCREASE THE PROJECT
-CAPACITY TO 330 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 GEOTHERMAL 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 1991, 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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TOKYO FOR RRO

E.O. 12356: N/A
TAGS: ENRG, EINV, KNTB, ID

SUBJECT: GEOTHERMAL ENERGY IN INDONESIA A GUIDE FOR INVESTORS |

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

khkkhhkkkkhkhkhkhkhkhkhkhkhkhkhkhkhrhkdkkhdhkh
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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: 1IN 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. 1IN 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 -
#3921
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FM AMEMBASSY JAKARTA

TO RUEHC/SECSTATE WASHDC 6259

INFO RUCPCIM/CIMS NTDB WASHDC
RUEHML/AMEMBASSY MANILA 2070
RUEHKO/AMEMBASSY TOKYO 1246
RUCPDC/USDOC WASHDC

RHEGDOE/USDOE WASHDC

BT

UNCLAS SECTION 04 OF 07 JAKARTA 003921

DEPARTMENT FOR EB/OGE AND EAP/IMBS
USDOC FOR 4430/IEP/OPB

USDOE FOR 0I-141 TOM CUTLER

TOKYO FOR RRO

E.O. 12356: N/A
TAGS: ENRG, EINV, KNTB, ID

Wed May 03 18:00:23 1995

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 PUTRA), AND MAGMA POWER
COMPANY. HOWEVER, AFTER THE MERGER BETWEEN CALIFORNIA
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
PLANT 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)
S THE FOLLOWING 8 YEARS: USD 0.05750/KWH i
THE REMAINING 8 YEARS: USD 0:.05208/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

0 190.0  210.0

SULAWESI 2.5 42.5 142.5 170.
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 CONSTRUCTION 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

#3921 : o

’

hkdhkhkhkkhkhkhhkhkhhhkhkhkhkhhkhkkkkhkhkki

ROUTINE *‘UNCLASSIVFIETDH®* 12395:00000325

kkkkhkkhkhkhkhkhkhkhkhkhhhhhkhkhkkkdhkdhkkk



hhk ko khd ok k koo k ok ko kdokhokkhok

ROUTINE + UNCLASSIFIED*

khkkkhhkdhhhhhdhdkkhkhhhhkhhs

RTTUZYUW RUEHJAA3 921 1231001 UUUU- -RHEGDOE .
ZNR UUUUU ZZH

R 031001Z MAY 95

FM AMEMBASSY JAKARTA

TO RUEHC/SECSTATE WASHDC 6260

INFO RUCPCIM/CIMS NTDB WASHDC

RUEHML /AMEMBASSY MANILA 2071
VRUEHKO/AMEMBASSY TOKYQ 1247
RUCPDC/USDOC WASHDC

RHEGDOE/USDOE WASHDC

BT

UNCLAS SECTION 05 OF 07 JAKARTA 003921.

_ DEPARTMENT FOR EB/OGE AND EAP/IMBS
USDOC FOR 4430/IER/OPE | ;
USDOE FOR 01-141 TOM.CUTLER

TOKYO FOR RRO - |

E.0. 12356: N/A |
TAGS: ENRG, EINV, KNTB, ID

SUBJECT GEOTHERMAL'ENERGY‘IN‘INDONESIA? A GUID

INDONESIA AND THE GOI WILL PROVIDE USD 4.1 'MI
COST OF THE PROJECT.

t

SARULLA: UNOCAL IS ALSO EXPLORING THE HIGHLY

Wed May 03 18a00:56 1995

Y
E FOR INVESTORS

LLION FOR THE

PROSPECTIVE

SARULLA AREA OF NORTH SUMATRA, WHERE THE COMPANY HAS A

CONTRACT WITH PERTAMINA TO DEVELOP GEOTHERMAL
BUILD POWER PLANTS TO GENERATE UP TO 1,000 MW
- DISTRIBUTE TO THE MEDAN POWER GRID. IF THE F
EXPLOITABLE, POWER GENERATION COULD BEGIN ARO

RESOURCES AND
FOR PLN TO
IELD PROVES
UND 2000.

LAMPUNG: PERTAMINA IS ALSO LOOKING INTO ESTABLISHING A

GEOTHERMAL PLANT.- IN LAMPUNG, SUMATRA THE EX
STAGE WILL TAKE ABOUT THREE TO FIVE YEARS DUR
THREE WELLS WILL BE DRILLED FOR ‘PRODUCTION..

PROJECT WILL BE -COMPLETED IN 1998. THE PLANT
YIELD 20 MW QUT OF THE 300 ‘MW FIELD POTENTIAL

PLORATORY
ING WHICH
THE ENTIRE
WILL THEN

BALI: CALIFORNIA ENERGY AND THE PANUTAN GROUP, 60 PERCENT

OWNED BY SIGIT, PRESIDENT SOEHARTO'S ELDEST S
MEMORANDUM OF UNDERSTANDING TO BUILD A USD 22
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MW GEOTHERMAL PLANT IN BALI. 2 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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FM AMEMBASSY JAKARTA

TO RUEHC/SECSTATE WASHDC 6261

INFO RUCPCIM/CIMS NTDB WASHDC

RUEHML/AMEMBASSY MANILA 2072

RUEHKO/AMEMBASSY TOKYO 1248

RUCPDC/USDOC WASHDC : A
RHEGDOE /USDOE WASHDC ‘
BT :
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DEPARTMENT FOR EB/OGE AND EAP/IMBS
USDOC FOR 4430/IEP/OPB

USbOE FOR 0I-141 ?OM CUTLER

TOKYO FOR RRO

E.O. 12356: N/A S
TAGS: ENRG, EINV, KNTB, ID

SUBJECT: GEOTHERMAL ENERGY IN INDONESIA: A GUIDE FOR INVESTORS
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 : 197.2 895 . 4,920 8,100
KAMOJANG 142 210 300 462
DIENG 2.2 285 . 575 1,430
SALAK 55 280 370 600"
DARAJAT - 120 250 - 420
WAYANG WINDU : - - 260 420
PATUHA - - -400 685
TELAGA BODAS - - -200 300
KARAHA , -—- - 200 250
WILIS . - - 100 170
BALI - - 215 325

OTHERS - - . 2,050 3,400
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SUMATRA ' - - 3,595 4,885
SIBAYAK - = 140 240
SARULLA S - 280 380
SIBUALBUALI - - 600 750
KERINCI - - : 75 115
OTHERS - - 2,500 3,400

SULAWEST : 2.5 .65 ' 955 - 1,500
LAHENDONG . 2.5 65 175 . 300
TOMPASO - v - 230 400,
KOTAMOBAGU - - 200 300
OTHERS - - 550 500

OTHERS - - 1,050. ~ 1,550

GRAND TOTAL 199.7 960 10,520 16,035

SOURCE: PERTAMINA (1994)

TABLE 2: GEOTHERMAL DEVELOPMENT PROJECTS

PROJECT/CAPACITY ' DEVELOPER STATUS
A. LARGE SCALE: . : :

+ 1. SALAK-3 (55 MW) PLN ., UNDER DEVELOPMENT
2. SALAK-4,5,6 (165MW) UNOCAL UNDER ‘DEVELOPMENT
3. SIBAYAK-1 (22 MW) PLN UNDER NEGOTIATION
4. ULUUMBU-1,2 (40 MW) PLN UNDER NEGOTIATION
5. KAMOJANG-4,5,6 (80 MW) PT. LATOKA PROPOSAL .

> _ ENERGY

6. DARAJAT-2 (55 MW) AMOSEAS PROPOSAL
7. DIENG-1,2,3 (165 MW) HIMPURNA/CE EXPLORATION STARTED
8. PATUHA-1 (55 MW) PT ESA/CE EXPLORATION STARTED
9. KARAHA-1 (55 MW) PT SUMARAH EXPLORATION STARTED
10. WAYANG WINDU-1, 2.

(40 MW) HUMPUS INITIAL APPROVAL’
11. BEDUGUL-1,2 (110 MW) PT PANDAN CONTRACT NEGOTIATION
o WANGI
12. LUMUT BALAI-1,2 . ,

(40 MW) , ~ N/A TENDERING -
B. SMALL SCALE: .
1. PATUHA-1 (10 MW) TEKNOSA COOPERATIVE
2. AMBON-1 (5 MW) , PLN
3. SEMBALUN-1 (3 MW) - PLN
4

ULUUMBU-1 (3 MW) PLN
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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
#3921
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FM AMEMBASSY JAKARTA

TO RUEHC/SECSTATE WASHDC 6262

INFO RUCPCIM/CIMS NTDB WASHDC
RUEHML/AMEMBASSY MANILA 2073
RUEHKO/AMEMBASSY TOKYO 1249
RUCPDC/USDOC WASHDC

RHEGDOE/USDOE WASHDC

BT .
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DEPARTMENT FOR EB/OGE AND EAP/IMBS
USDOC FOR 4430/IEP/OPB

- USDOE FOR 0I-141 TOM CUTLER.

TOKYO FOR RRO

"E.O. 12356: N/A
TAGS: ENRG, EINV, KNTB, ID

Wed May 03 18:01:52 1995

1

SUBJECT:‘ GEOTHERMAL ENERGY IN INDONESIA: A GUIDE FOR INVESTORS

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

R. '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 OETJIX

'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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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 1list 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, E1 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 Activities and Assessment of
U.S. Industry Opportunities." Final Report, Auqust 1987. Prepared
for Los Alamos National Laboratory.

- The “Summary Report" of the above publication.

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

- The "Listing of U.S. Companies that Supply Goods and Services for
Geothermal Explorers, Developers and Producers Internationally,”
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. Department of Energy
Washington, DC 20585

(202) 586-5340
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FOCUS ON INDONESIA
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Official Name: Republic of Indonesia

Area: 2.0 million sq. km. (736,000 sq. mi.)
Capital: Jakarta
Population (1985): 162.2 million

Population Growth Rate: 2.1%

{0dise Ocean

Lanquages: 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 Pct: 79%

Solid Fuel Pct: 1%

Natural Gas Pct: 17%

Electric Pct: 4%

Commercial Fuel Consumption Growth Rate (1970-1980): 8.8%



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 volcanic
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 0il 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.

tMDran  QClaw
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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.

Biblioqraphy:

Finn, D.F.X., 1979, "Geothermal Developments in the Republic of Indonesia."
Geothermal Resources Council Transactions, Vol. 3 pp. 211-212.

Radja, V. T., 1985, "The Status of Geothermal Energy Development in Indonesia
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
Louncil Bulletin, March, pp. 487-498.

Radja, V.T., 1975, "Overview of Geothermal Energy Studies in Indonesia." 2nd
United Nations Symposium on the Development and Use of Geothermal Resources,
Vol. 1, 233-239.

Radja, V.T., Sumitramihardja, A., and Djomihardjo, 1980, "Geothermal Energy
Resources Investigation in Indonesia with Special Emphasis on Electric Power
Generation Past, Present, Future Prospects, A Country Report." ESCAP Seminar
on Geothermal Energy Resources, Rotorua (New Zealand) and New Zealand
Geothermal Workshop, Auckland (New Zealand), 4 p.

Rees, T., 1984, "Pertamina Seeks Geothermal Sites." World Solar Markets, Dec.,
p. 11.

Soetantri, B., 1986, "The Status of Geothermal Development in Indonesia,"
Geothermal Resources Bulletin, April, pp. 3-14.

World Solar Markets, 1984, "Indonesia Studies Geothermal Potential." July, p.
12.

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 Enerqy in Developing Countries. Iceland and
Italy, 15-24 September 1986.
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B. Geothermal-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

° 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 Commerce and Trade: CORECT’s Second
Year - October 1985-November 1986

California Energy Commission (CEC)
° Foreign Geothermal Energx\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.0. 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.0. .Box 789

Metro Manila 2800, Philippines

U.S. Department of Commerce/International Trade Administration

- Office of International Major Projects

Mr. Léo E. Engleson

Office of International Major Projects
Room 2015-B

International Trade Administration
U.S. Department of Commerce
Washington, DC 20230

(202) 377-2732

11



Reqional 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
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 Proqram

- ASEAN (Association of Southeast Asia Nat1ons)/Pac1f1c 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.0. 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 1is specifically written to cover Indonesian
projects, it 1is 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 managément 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 officio). Board member will receive
compensation for their services as soon as possible.

3. Officers and Management

The management will be 1initially 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.

S. 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, 1895

TO: Dr. Phillip M. Wright
University of Utah, ESRI
391 Chipeta Way, Suite C
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 Agreement. | am working with Tom Cutler,

International, to get the Secretary to go and to visit
geothermal ﬁelds .

Marshali Reed
Geothermal Division -
EE-122

202-586-8076

Telefax: 202-586-8185
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.. Department of Energy
~ + - Washington, DC 20585 -

February '3, 1995

ACTION MEMORANDUM. :

TO: . LowellM:ucr
' DonnaBobb:sh

. Dave Meyer . - -
‘ -~Johandman

FROM: - SusanF. Tiemey 5}\&/

‘SUBJ_ECT: Follow-Up o Decembet 1‘3714, 1994, U.S.-Indonesia Bilaterals

As you can see from the attached !ewer ﬁ-om Mr. Soanamo of Indonesia, thc lndoncsmns .
wnshmpmsuesevcralofﬂ)eissuwwedxscnsseddutmg the bilgerals. We need to provide

" . Mx. Soemarso wxmasubsmﬁvemsmnse and in some cascs, with an actmnplan for follow-
up Activities, ,

1 would appreciate it if you could provxdc me thh your plans for fouow-up w0 the Indonesia -
bilawmls by March 1, 1995 as. outlined below:

CleanCoaJTechnology . LawellMﬂlm- '

~ Domestic Gas Regulation: Donna Bobbish

: RexmungOﬁ'shomOlemforms. . Len Cobum_ -

S ‘DemmdSide-_Manngemcnt- . Dave Mcyer , _
‘Energy Technology Cooperation * - John Brodman

, Ifyou have any qwnons, please call Tom Cutler st 586-6156 Thank you for your
assistance. )

Amechment < -
Letter from Mr. Soemarse to Tom Cutier
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. RECORD OF DISCUSSION
B MINISTER GINANDIAR KARTASASMITA
'DEPARTMENT OF MINES AND ENERGY
" JAMES D. WATKINS, ADMIRAL US. NAVY mnm;

- !

g - s:carmnormm

U.S. DEPARTMENT OF ENERGY -

- CON CERNING THE ESTABUSMRT OF ENERGY CO\SULTATIONS

BETWEEN
THE GOVERNMENT OF THE REPUBLIC OF INDONESLA
. miboWOme:nﬂﬁormm
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supply forecasts for the ™o countries. . ,
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FOR THE DEPARTME.NT OF ENERGY . FORTHE GOVERNm OF ‘l'HE

OF THE UNITED STATES OF . , REPUBUC OF INDONESIA
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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 parties 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. DEVELOPMENT SCHEME

Some possible schemes could be applied in the geothermal 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

ELECTRICITY
"PERTAMINA OWN ELECTRICITY
A. |"F 2 OR . |  sTEaM GENERATION
i AND DISTRIBUTION
DEVELOP AND OPERATE- | ["OTHER’| eLEcTRICITY
THE STEAM FIELD {BODIES”
AT p
ELECTRICITY
ELECTRICITY
B. ELECTRICITY | DISTRIBUTION

DEVELOP, OPERATE | | “OTHER | eLEcTRICITY |CONSUMER
THE STEAM FIELD ‘BODIES:

AND GENERATE =

ELECTRICITY




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 10,520 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 of about 1,155 MW.

GEOTHERMAL EXPLORATION
1991 STATUS

(IN MW

- ISLAND RESOURCES POSSIBLE | PROVEN

RESERVE |RESERVE
‘JAVA ' 8,100 4,920 1,090
SUMATERA 4,885 3,595 -
SULAWESI 1,500 955 65
OTHERS 1,550 1,050 .
TOTAL 16,035 10,520 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.0.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 2x55 MW and 1x55 MW respectively.

-4 -




IN INDONESIA (DECEMBER 1991)

GEOTHERMAL RESOURCES

AREA INSTALLED RESERVES (MWe) RESOURCES
CAPACITY (MW) PROVEN POSSIBLE (MWe)

SUMATERA .

1. SIBAYAK - - 140 240

2. SARULLA . - 280 330

3. SIBUAL-BUALI . . 600 150

4. KERINCI . - 75 115

§. OTHERS . 2500 * 3400 **
SUB TOTAL . 3595 488S$

JAVA AND BALI

1. XAMOJANG . 140.25 20§ 200 300

2. DIENG 2 285 Y+ 1 1430

3. SALAK . 230 + SO 370 600

4. DARAJAT - 120 250 420

S. WAYANG-WINDU . 200 260 420
MALABAR

6. PATUHA - - 400 68S

7. TALAGA BODAS 200 300

8. KARAHA 200 250

9. NGEBEL-WILIS - - 100 170

10. BALI . - 218 325

11. OTHERS . . 2150 * 3200 **
SUB TOTAL 142.25 1090 4920 8100

SULAWESI

1. LAHENDONG - 65 175 300

2. TOMPASO - . 230 400

3. KOTAMOBAGU - - 200 . 300

4. OTHERS - - 350 ¢ 500 **
SUB TOTAL 65 955 1500

| OTHER ISLANDS

1. ULUMBU - - 200 350

2. OTHERS - 850 * 1200 **
SUB TOTAL . . 1050 1550
TOTAL 142.25 1155 10520 16035

*) Asumption: A = 14 km2

and **) A = 20km2/ prospect

.5¢
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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) S5 MW

DIENG, CENTRALJAVA (UNIT-1) 55 MW
LAHENDONG, NORTH SULAWESI (UNIT-1) 20 MW

J.o.C
SALAK, WEST JAVA (UNIT - 1,2) 110 MW
DARAJAT, WEST JAVA (UNIT -1) 55 MwW

TOTAL 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 of about 1200
MW will be installed by the year 2000.



GEOTHERMAL DEVELOPMENT PROGRAM

( MEGAWATT CUMULATIVE)

STATUS OCTOBER 1991

1992 1993 1994 1995 1996 1997 1998 1999 2000
JAVA:

« KAMOJANG 140 140 140 195 195 250 250 250 250

* G.SALAK (JOC) - - 110 110 110 220 220 220 220

< DARAIJAT (JOC) - - - 55 55 110 110 110 110

<« DIENG 2 2 2 59.5 59.5 59.5 59.5 59.5 59.5

“ WAYANG - WINDU - - - - - 40 40 80 80
PATUHA (JOC) - - - - - 40 40 40 40
KARAHA (JOC) - - - - - - 110 110 110
SULAWESI:

¥ LAHENDONG 2.5 2.5 25 225 22,5 22.5 225 225 22.5
SUMATERA:

% SIBAYAK - - - - - 40 40 40 40
SARULLA (JOC) - . - - - 110 110 110 110
ULUBELU - - - - - - 40 40 80
LUMUTBALAI - - - - - - 40 40 80
TOTAL 144.5 1445 254.5 442 442 892 1082 1122 1202
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7. JOINT OPERATION TO .OFFER

Any Parties or Companies intercsted in the development of geothermal
encrgy in Indoncsia is encouraged to participate under a joint operation
with PERTAMINA.

.
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.0.C, but there is a possibility to modify by applying the JJO.A/J.O.B
concept of oil and gas.

-10 -



For detailed information
please contact:

PERTAMINA

Directorate of Exploration & Production
JI. Kramat Raya 59

Jakarta 10450, Indonesia

Phone : 62-21-3103370
Fax 62-21-3106564
Telex : 44302 PTM JKTI A

46552 PTM JKTIA



WORLD BANK PRE-APPRAISAL STUDY

REIl LOAN FOR MINI-HYDRO PROJECTS

OCTOBER 1993

ULUNG PELIANG
'BAMBALO
- KOLONDOM
LOKOMBORO
WERBA



CONTENTS

I. SUMMARY

A'-

B.

C.
D.
E.
F.

PURPOSE

CURRENT PROJECT STATUS
IMPLEMENTATION SCHEDULE

PROJECT TECHNICAL / ENVIRONMENTAL
PLN PLANNING AND PROCUREMENT
PROJECTS TASK SUMMARY

PROJECT MONITORING

II. ULUNG PELIANG

A.
B.
C.
D.

PROJECT STATUS

IMPLEMENTATION SCHEDULE / DISBURSEMENT
COST ESTIMATE SUMMARY

DIESEL / HYDRO COMPARISON

III. BAMBALO

A.
B.
c.
D.

PROJECT STATUS

IMPLEMENTATION SCHEDULE / DISBURSEMENT
COST ESTIMATE SUMMARY ’
DIESEL / HYDRO COMPARISON

IV. KOLONDOM

A,
B.
cC.
D.

PROJECT STATUS

IMPLEMENTATION SCHEDULE / DISBURSEMENT
COST ESTIMATE SUMMARY

DIESEL / HYDRO COMPARISON

ITI. LOKOMBORO

A.
B.
C.
D.

PROJECT STATUS

IMPLEMENTATION SCHEDULE / DISBURSEMENT
COST ESTIMATE SUMMARY

DIESEL / HYDRO COMPARISON

IT. WERBA

PROJECT STATUS

IMPLEMENTATION SCHEDULE / DISBURSEMENT
COST ESTIMATE SUMMARY

DIESEL / HYDRO COMPARISON

0
Y

HvahaTrah-H
O W N s

[\S]
1
[



WORLD BANK REII1I 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:

PROJECT COST COST/kw
Ulung Peliang 1,090 KW $2,679,783 $2,459
Bambalo 2,500 KW $5,111,539 $2,045
Kolondom 1,400 KW $3,677,279 $2,627
Lokomboro 860 KW $2,279,393 $2,650
Werba 1,400 KW $3,923,012 $2,802

Total mini-hydro component cost - $17,671,000
Foreign component - $6,241,000

.B. CURRENT PROJECT STATUS 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, Bambalo 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.

1-1



IMPLEMENTATION SCHEDULE REIl MINI-HYDRO PROJECTS

Name

1994

1997

1996
JIFMAM 4] J]a[s[o]N[D

1968
J|[FMAMJ|J]A]s[o[N[D

JJFMaM u]u]a

1 | ULUNG PELIANG / PISFP Review

o|n|p]J|FMAM J]Jla]s]o]N]D
.-

ULUNG PELIANG / KDAH Procurement

ULUNG PELIANG / Construction

BAMBALO / PISFP Review

BAMBALO / KDAH Procurement

BAMBALO / Construction

LOKOMBORO / PISFP Review

ays

LOKOMBORO / KDAH Procurement

W o N o] o] )] W] N

LOKOMBORO / Construction

-
(=]

KOLONDOM / PISFP Detail Design

-
-

KOLONDOM / XDAH Procurement

-
~N

KOLONDOM / Construction

-t
(A ]

WERBA / PiSFP Detail Deeign

-
»H

WERBA / KDAH Procurement

-
o

WERBA / Construction

(4

__
S

ULUNG PELIANG

LOKOMBORO

KOLONDOM

WERBA

Location — N. Sulewesi / Region 7
Capacity — 1,090 Xw
Total Cost USD — $2,679,783

Foreign
installed XWw — 82,459

cost per

Status — PISFP completion
XDAH Procuresment completion
Construction completion
Location — C.

Sulewesi / Region 7
XKW

Capacity — 2,500
Total Cost USD — 5,111,539 Foreign
Cost per installed Kw — §$2,045S

Status — PISFPFP conmpletion
XDAH Procurement completion
Construction completion
Location — NTT Sumba ./ Region 121
Capacity — 860 XwW

Total Cost USD -—
Coat per installed
Status —

$2,279,393 Foreign
XWw — S2,680

PISFP completion

XKDAH Procuremnent completion

Construction completion

L.ocation - C. Sulewesi _/ Region 7
Capacity — 1,400 XwW

Total Coat USD — 83,677,279 Foreign
installed Kw — S2,627
PISFP completiaon
KXKDAH FProcuremeant com
Construction compleat

CcCost pex
Status —
lecion
on
Loocoation ~ Irian Jaya ./ Region 10
Capacity — 1,400 XwW
Total Cost USD — $3,923,012 Forelign
Cost per insctalled Xw —~ 82,602
Status — PISFP completion
XDAH Procurement completion
Construction completion

Cost — 81,106,000
- Jan 15, 1994
- May 135, 199S
- Aug 30, 1996

Comst — $2,366,000
- Jan 15, 1994
- May 15, 199S
- 1996

Aug 30,

Comt — 5990,000

- Jan 15, 1994
- May 15, 199S
- Aug 30, 1996

Cost - 81,378,000
- Aug 30, 1994
- Nowv 30, 1995
- Apxr 18 LA997

Comse — $1,410,000
- Aug 30, 19%9ae
- Nov 230, 19983
- Apr 15 1997




C. PROJECT TECHNICAL AND ENVIRONMENTAL REVIEW

si

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. .

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 apprdised 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 c¢ould 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 standardlzed units will simplify installation and training.

i ask: Supply to PISFP a recommendation
and specification for standardized units including the turbine
hydraulic data and penstock design criteria.

ENVIRONMENTAL

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 owned 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.



titutional Si ificati :
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 de51gn.

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.



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 1level 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:

Directorate of Planning

Project Survey , Resource survey and project
Survey Sub Division identification

Project Study and Design Project study and engineering
Supporting Study Project design

Project Procurement Tender document preparation and
Division Hydro Procurement| project procurement

Project Construction Supervision of project const.
Division Hydro Project to completion
Implementation




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. Standardization:

Submit to PISFP a specification for turbine hydraulic
requirements and penstock speciflcation for each project.
Recommend that changes be implemented in the de51gn spec-
ification prior to submittal to KDAH.

(Time required - 15 days, no field visit required)

3. Procurenent:

Summarize discussion and recommendation to KDAH Procurement
that a the foreign supplier of the turbine/genérator 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.



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 sﬁppliers 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.



ULUNG PEEIANG 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 Tender document 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.

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 reéson 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/mechénical 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 1is 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.

on- c e
Foreign suppliers of pre-packaged turbine/generator units for the
REII projects should supply on-site consulting with the local
contractor to insure powefhouse, 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 procurement at the Ulung 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 Tamako, several
kilometers from the site.



IMPLEMENTATION SCHEDULE, MINI-HYDRO PROJECT - ULUNG PELIANG

1994

1D_| Name _ Duration [O[N[D[J[FMaM J]s[a]s]o[n[D JIFMAE;JI’!:TAEMNID JlFMAmeAISIOINID JF
1 | PISFP Document Review 60d| |

2 Ten.def Docs. to KDAH od 1

3 {KDAH Document Praparation 46d -

4 | Advertising 20d l

6 |lssue Bid Document - 15d |

8 | Site Visit and Pre Bid Confersnce 20d . '

7 |Bid Preparstion by Suppliers 60d -

8 |Leand Negotiation end Purchase 100d _

9 |Bid Submission by Suppliers od .

10 | KDAH Bid Evaluation 60d o

11 |KDAH Final Report 16d l

12 | Approval by PLN Board of Dir. 15d |

13 | Approval by Minister of Finance 30d -

14 | Approval by IBRD 10d

15 |lesue Letter of intent to Suppliers 10d

18 | Contract Discussion / Finalization 48d -

17 | BAPPENAS Approval 6d | )

18 | Contract Signing / EH. Start Date od .

19 | Disburement of Stertup Funde 104} Boieburement 1 -[$221,200
20 | Turbine/Generator Manufactured 200d —
21 | Turbine/Generator Shipping 60d -mgment 2-$774.200
22 | Electrical Equip. and Shipping 120d _
23 | Materiale Aquisition and Shipping 100d _
24 [ Construction Mobilizetion 20d B
25 | Acoess and Site Preparation 80d -
26 | Headworks Construction 120d i
27 | Headrace Canal Construction 80d _
28 | Powerhouse Construction 80d R
29 | Penstock. instellation 80d -
30 | Turbine / Generator Instaliation 80d [ ]
31 | Electrical Switchgeer instaligtion 40d -
32 | Operator House / Fencing 40d -
33 | Testing and Commissioning 20d .
34 | Project Acceptance Od

TOTAL PROJECT COST USD 82,679,783 / FOREIGN COMPONANT 81,106,000
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COST ESTIMATE SUMMARY

MINI HYDRO DEVELOPMENT PROJECT

0.0 LAND AND LAND RIGHTS

PROJECT DIRECT COST
CIVIL WORK
General
Land Clearing and Fencing
Access Road
Bridges
Headwork Water Control
Open canal 100 Motore

1.0
2.0
3.0
4.0
6.0
8.0

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  Prepackaged turbine/generator set
E-1  Electrical equipment
E-2 Switchyard Equipment

SUBTOTAL GENERATING. AND
SWITCHYARD EQUIPMENT

PROJECT INDIRECT COST
Project Management Services
Start Up and Commissioning
Engineering

I-1
L2
L3

SUBTOTAL PROJECT INDIRECT COST

TOTAL DIRECT AND INDIRECT COST

Rick 10% PPN tax 10%

CONTINGENCY

PROJECT: ULUNG PELIANG
DEMAND CENTER: TAHUNA
CAPACITY: 1 x 1,090 kW

TOTAL COST IN USD

EXCHANGE

2,100
2,100

2,100

2,100

TOTAL

TOTAL CONSTRUCTION COST

TOTAL INVESTMENT COST

Dste: Oct 26, 1993 USD COST/KW
_______ -
TOTAL UNIT PRICE TOTAL
x1000 Rp sUS x1000 _
26,000 0
186,000 0
22,000 0
10,000 0
(] 0
180,000 0
220,000 0
730,000 0
62,000 0
8000 0
5,000 0
26,000 0
1,468,000 0
24,6500 4928
219.000 o
120,000 0
383,600 926
1,821,600 926
126,000 80
6.000 20
134,000 80
264,000 180
2,085,600 1,108
417,100 m
312,826 1m
2,816,425 1.327
2,840,425 1,327

o 25,000
.0 186,000

0 22,000

(4] 10,000

o o

(o) 180,000

0 220,000

. - 0 730,000
0 62,000

-0 8,000

0 5.000

(4] 26,000

() 1,468,000
1,044,600 1,869,100
0 219,000

0 120,000
1,944,600 2,308,100
1,944,600 3,766,100
168,000 293.000
42,000 47.000
168,000 302,000
378,000 642.000
2,322,600  4.408 100
232,260 649,300
232,260 545,088
2,787,120 5,002,848
2,787,120 5.627.548



. 7.
COST ANALYSIS OF COMPARABLE DIESEL ’
AND HYDRO QGENERATED POWER SCHEMES
PROJECT: ULUNG PELIANG
DEMAND CENTER: TAHUNA
CAPACITY: 1080 kW

26-Oct-93
HYDRO GENERATED POWER SCHEME
Cost 4
* Al costs are expreseed In current Ruplahs . . _x_!_?(lO_Rg _
Capitalization Costs: initial capital expenditure 5.627,646
Annuslized Costs: Operation & Adm. Expense per year 20,000
Maintenance Expense per year 10,000
Year Capital Exp. Operation. Exp. Main. Exp. Totel Cost Present Value Present Vatue Present Value Present Value
memo_XJOOORp_ ___x1000Rp _ _ _x1000Rp ___ x1000Rp __ _ ot8% ___ et10% ___ et12%__ _ _at14%
0 )] (o] 0 (o] -
1 2,261,018 o] [¢] 2,251,018 2,084,278 2,048,380 2,009,838 1,874,577
2 3,376,627 (] (o) 3,376,627 2,694,628 2,780,518 2,601,747 2,698,128
3 20,000 10,000 30,000 23,816 22,639 21.363 20,249
4 20,000 10,000 30,000 22,061 20,490 19,088 17,762
6 20,000 10,000 30,000 20,417 18,628 17,023 16,681
8 20,000 10,000 30,000 18,906 16.934 16,100 13,668
7 20,000 10,000 30,000 17.606 16,396 *13,670 11,889
8 20,000 10,000 30,000 16,208 13,006 12,118 10,617
] 20,000 10,000 30,000 16,007 12,723 10,818 9,226
10 20,000 10,000 30,000 13,898 11,668 0,669 8,002
11 20,000 10,000 30,000 12,868 10,6186 8.624 7.099
12 20,000 10,000 30,000 11,813 0,669 7,700 8.227
13 20,000 10,000 30,000 11,031 8,680 68,876 6,462
14 20,000 10,000 . 30,000 10,214 7.8900 6,139 4,791
15 20,000 10,000 30,000 9,467 7.182 6.481 4,203
16 20,000 10,000 30,000 8,767 6,629 4,894 3.687
17 20,000 10,000 30,000. 8,108 6.936 4,369 3,234
18 20,000 10,000 30,000 7.507 65.396 3,901 2.837
19 20,000 10,000 30,000 6,061 4,806 3.483 2,488
20 20,000 10,000 30,000 6,436 4,459 3,110 2,183
21 20,000 10,000 30,000 5,860 4,064 2,777 1.916
22 20,000 10,000 30,000 6,618 3,68% 2,479 1.680
23 20,000 10.000 30,000 6.109 3.360 2,214 1,473
24 © 20,000 10,000 30,000 4,731 3,048 1,876 1.282
25 20,000 10,000 30,000 4,381 2,769 1,765 1.134
Total coets discounted over the fife of the hydro: 5,245,849 5.067,143 4,886,177 4,729,493
Obesrved Cost per kilowstt hour:
Capasity Factor: R 70% 0% 60%
Totai Cost incurred over the ife of the of the project: 6,317,546 6,317,646 6,317,646
Total Kilowatt hours produced over the 26 yoars: 139,300,000 119,400,000 ©9,600,000
Total Cost per kilowstt hour: 46.36 62.91 63.48



COST ANALYSIS OF COMPARABLE DIESEL
AND HYDRO GENERATED POWER SCHEMES
PROJECT: ULUNG PELIANG
DEMAND CENTER: TAHUNA
CAPACITY: 1080 kW

COMPARABLE DIESEL GENERATED POWER SCHEME 4

Number of Generators to produce a comparable output capacity of 1090 kW:

Muttiplier 1.67
Number of 250 kW diesel units to mest a constant 1090kW capacity: 7
Cost/ unit Total Cost Annual Real
*All costs are expressed in cuirent Rupiahs __:(_1_(_)(10_ ____#_o_fm___:ﬁ_l_go_o__m@cﬁﬁgr}
Capitalization Costs: initial capital expenditure per unit 241,116 7 1,687,806 M
. Major overhaul cost per unit 60,000 7 360,000 ] 2%
Annusiized Coets: Diesel fuel costs per year/ unit 106,731 7 740,117 3%
Lubrication cost per year/ unit 7.082 7 49,674 3%
Operation & Administrative cost/year 20,000 1 20,000 0%

Year Capital Exp. Major Overhaul Diesel & lube Exp. Operation Exp. Total Cost Prosent Value Presenmt Velue ' Present Value  Present Value

e —_X1000Rp___ _x1000Rp___ _x1000Rp ___ x1000Rp _ x1000Rp ___ _stB% __st 10%__ _ st12% ___ _at14%
(o] 1,687,806 1,687,806 1,687,806 1,687,806 1,687,805 1,687,806
1 769,691 20,000 809,091 740.714 736,083 722,838 710,266
2 813,382 20,000 833,382 714,401 688,746 664,387 641,260
3 837,783 20,000 867,783 680,838 644 .465 610,663 678,879
4 862,917 . 20,000 882,017 648,870 603,044 661,110 522,768
6 38%,000 888,804 20,000 1,293,804 880,541 803,351 734,139 671,861
8 916.468 20.000 936.468 689,604 628,047 473,937 426,187 '
7 942,032 20,000 962,832 661,882 494,137 435,682 384 824
8 871,220 20,000 991,220 635,626 482,412 400,337 347,481
9 416,800 1,000,357 20,000 1,438,167 718,438 608,071 517,883 441,630
10 1,030,368 20,000 1,050,368 488,623 404,962 338,180 283,330
1M 1,081,270 20,000 1,081,279 483,742 378,982 310,842 255,848
12 1,093,117 20,000 1,113,117 442,034 354,673 286,709 231,038
13 449,064 1.126.811 20,000 1,604,876 586,409 482,007 366,527 290,386
14 1,169,688 20,000 1,179,688 401,638 310,648 241,388 188,408
16 1,194,478 20,000 1,214,478 382,664 200,736 221,881 170,144
16 1.230,313 20,000 1,260,313 364,064 272,106 203,863 163,663
17 484,969 1,267,222 20,000 1,772,211 478,974 360,823 258,113 191,044
18 1,305,239 20,000 1,326,239 331,640 238,368 172,334 126,316
19 1,344,396 20,000 1,364,396 316,147 223,090 168,418 113,174
20 1,384,728 20,000 1,404,728 301,382 208,804 146,624 102,210
2 623,788 1.428,270 20,000 1,970,058 391,383 268,216 182,348 126,741
22 1.469,068 20,000 1,488,068 273,898 182,926 123,068 83,369
23 1,613,130 20,000 1,633,130 201,116 171,217 113,127 75.296
24 1,668,624 20,000 1,678,624 248,832 160,261 103,986 68,004
26 1,606,279 20,000 1,626,279 237,320 160,007 96,604 61,420
Total cost discounted over the life of the diesel generstors: 10,684,760 8,670,138 7.063,660 5,892,211
Observed Cost per klowstt hour:
Tots! Cost incurred over the fife of the of the projoct: 33,237,099
Totsl Kilowatt hours produced over the 26 years: 189,000,000
Total Cost par kilowatt hour (Rp): 167.03



BAMBALO MINI-HYDRO PROJECT

Location - Central Sulewesi, PLN Region 7

Capacity - 2,500 KW

Project estimated cost (Oct 1993 USD) - $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 I T e evie
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.

ti j oS .
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 Aﬁgust 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 foreién
contractor mobilization costs and same cbuntry 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 by foreign supplier

Foreign suppliers of pre-packaged turbine/generator units for the
REII projects should supply on-site consulting with the 1local
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.

. rocureme
PLN 1land 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.



IMPLEMENTATION SCHEDULE, MINI-HYDRO PROJECT - BAMBALO

. 1994 1998 1996
ID_| Neme Duration [O[N]D[J[FIM[AIM[J[J[A[s[o[N]D]J[F[M]A[M]J]TA[s]o[N]D]ITFIM[ATM[]a]A]s]0
1 | PISFP Document Review 60d _
2 |Tender Docs. to KDAH od ’
3 | KDAH Document Preparation 45d -
4 | Advertising 20d .
6 |lssue Bid Document - 16d .
6 | Site Visit and Pre 8id Conference 20d .
7 | Bid Preparation by Suppliere 80d -
8 |Lend Negotiation end Purchasee 100d _
9 | Bid Submission by Suppliers od .
10 | KDAH Bid Evalugtion 80d -
11 | KDAH Final Report 16d
12 | Approvai by PLN Board of Dir. 18d
13 | Approvel by Minister of Finance 30d m i
14 | Approvel by IBRD ' 10d i
16 | Issue Letter of Intent to Suppliers 10d l
18 { Contract Discussion / Finalization 464 [
17 [BAPPENAS Approvai 6d |
18 | Contract Signing / Eff. Start Date 0d ’
19 | Disbursment of Startup Funds 10d Disburement 1 - $473,000 l
20 | Turbine/Generator. Manufactured 200d —
21 | Turbine/Generator Shipping 60d Disbursment 2 - $1,655,500 [
22 |Electrical Equip. and Shipping 120d — .
23 .Mctorialc Aquisition and Shipping 100d _
24 | Construction Mobilization 20d .
26 | Access and Site Preparstion 60d -
26 | Headworks Construction 120d —
27 |Headrace Canal Construction 80d s
28 | Powerhouse Construction 80d -
29 | Penstock installation d
30 | Turbine / Generator instaliation N
31 {Electricsl Switchgeasr Installation -
32 | Operator House / Fencing 40d -
33 | Testing and Commissioning 20d
34 | Project Acceptance 0d Diebursrr:ent 39238 50C ‘




COST ESTIMATE SUMMARY

MiN! HYDRO DEVELOPMENT PROJECT
PROJECT: BAMBALO
DEMAND CENTER: POSO

CAPACITY: 2 x 1,260 kW TOTAL COST IN USD $5,111,639
Date: Oct 26, 1993 USD COSTKW 92,046
______________ e e e e~~~ E AR AGHRES T
CODE DESCRIPTION TOTAL UNIT PRICE TOTAL EXCHANGE TOTAL TOTAL
_______ e e e e e _X1000Rp ___%Us. ___x1000 _ _RATE__ __ x1000Rp _ _ _x 1000 Rp
0.0 LAND AND LAND RIGHTS . 60,000 0 0 60,000
{30,000 sq/m @ p 2,000}
PROJECT DIRECT COST
CIVIL WORK
1.0 General 450,000 0 (] 450,000
2.0 Land Clearing and Fencing 30,000 0 : 0 30,000
3.0 Access Road 4,000 (v} 0 4,000
4.0 Bridges 0 0 o
6.0 Headwork Water Control 310,000 0 0 310,000
6.0 Open canal 760,000 0 0 760,000
7.0 Hesdrace Penstock 766,000 0 0 756,000
8.0 Powerhouse Civil 88.000 0 y 0 86,000
9.0 Tail Rece 7.000 o 0 7.000
10.0 Switchyard Civil . 7,000 0 0 7,000
11.0 Operator Houso and Yard 26,000 0 0 26,000
SUB TOTAL CIVIL WORK 2,425,000 0 0  2.425.000
GENERATING AND SWITCH YARD EQUIPMENT )
M-1  Prepackaged turbine/generator set (2 units) 49,000 - 42,126 2100 4,462,500 4,511,600
E-1  Eiectrical equipment 438,000 %0 2100 0 438,000
€-2 Switchyard Equipment 240,000 %0 - o 240,000
SUBTOTAL GENERATING AND
SWITCHYARD EQUIPMENT 727,000 42,126 4,462,600 6,189,600
SUBTOTAL PROJECT DIRECT COST 3,162,000 92,126 4,462,600 7,814,600
PROJECT INDIRECT COST
F1  Project Managoment Services 145,000 ¢80 2100 168,000 313,000
-2 Start Up and Commissioning 10,000 40 2100 84,000 84,000
-3  Engineering 185,172 ¢120 2100 262,000 437,172
SUBTOTAL PROJECT INDIRECT COST 340,172 $240 604,000 844.172
TOTAL DIRECT AND INDIRECT COST 3,482,172 42,966 4,968,600 8,468,672
Risk 10% PPN 10% 698,434 $237 2100 496,660 1,186,084
CONTINGENCY 523.826 $237 2100 496,650 1,020,476
TOTAL CONSTRUCTION COST 4,714,432 42,838 5,968,800 10,674,232
TOTAL INVESTMENT COST 4,774,432 42,838 5,969,800 10,734,232



HYDRO GENERATED POWER SCHEME

*Al costs are exp d in t Rupiah

COST ANALYSIS OF COMPARABLE DIESEL
AND HYDRO GENERATED POWER SCHEMES
PROJECT: BAMSBALO
DEMAND CENTER: POSO
CAPACITY: 2600 kW

Capitalization Costs: Initial capital expenditure

Annuaslized Costs: Operation & Adm.

Expense per year

Maintenance Expense per year

0 o] 0
1 4,293,693 (o]
2 8,440,639 o]
3 20,000
4 20.000
6 20,000
8 20,000
7 20,000
8 20,000
9 20,000
10 20,000
1" 20,000
12 20,000
13 20,000
14 20,000
16 20,000
18 20,000
17 20,000
18 20,000
19 20.000
20 20,000
21 20.000
22 20.000
23 20,000
24 20,000
25 20,000

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
10,000

Tots! cost discountad over the kfe of the hydro:

Obeerved Cost per klowatt hour:
Capassity Factor:

Total Cost incurred over the kfe of the of the project:

Tota! Kilowstt hours produced over the 26
Total Cost per kilowstt hour:

years:

26-Oct-93

10,734,232

20,000
10,000

Total Cost Present Vaiue Present Valuo Present Value Present Value

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

70%

11,424,232
38%,000,000

20.67

3,976,641
5,621,724
23,816
22,061
20,417
18,906
17.606
16,208
16,007
13.896
12,886
11,013
11,031
10,214
9,457
8,767
8,108
7.607
6,851
6,436
6,960
6,618
5,108
4,731
4,381

9,764,111

0%
11,424,232
330,000,000
34.62

3.803,367
6.322,760
22,639
20,480
18,628
16,834
16,3986
13,996
12,723
11,668
10,616
9,669
8,690
7,900
7.182
6.629
5,035
5,396
4,806
4,468
4,064
3,886
3.360
3,048
2,789

9,448,362

60%
11,424,232
276,000,000
41.64

3,833,654
6,134,368
21,3563
19.068
17.023
16,199
13,670
12,118
10.818
9,659
8.624
7.700
6,875
6,139
6.481
4,884
4,389
3.901
3,483
3,110
2,777
2,479
2,214
1,876
1.766

9,162,606

~212%

- gt14%

3,768,397
4,956,768
20,249
17,762
16,681
13.668
11,889
10,617
8.226
8,002
7,098
8,227
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

8,878,871



COST-AMALYSIS OF COMPARABLE DIESEL
AND HYDRO GENERATED POWER SCHENES
PROUECT: BAMBALO
DEMAND CENTER: POSO

" CAPACITY: 2500 kW

COMPARABLE DIESEL. QENERATED POWER SCHEME

Muitiplier _ 1.67
Number of 260 kW diesel units to meet a canatant 2600kW capacity: 17
Cogt/ unit Total Cost Annual Resl
*AN costs ars exprassed in curent Rupisha .-X1000Rp _ #ofunits . x 1000 _ Cost Eacalation
Capitalization Conts: Initiad capﬂa!emrlma'per unit 2}!»1,1 15 17 4,090,965 .
Major overhaul cost per unit 50,000 17 860,000 2%
Annusized Cogts: Diesal fual costs per yaar/ unit 108,731 17 1.797.427 A%
Lubrication cost per yoer! unit 7,082 17 120,394 ax
Oporation & Administrative cost/vear 20,000 1 20,000 0%

Yoar Capital Exp.  Major Overhaul  Diecel & lubs Exp. Operation Exp.  Total Cost Pressnt Vaiue Presert Value Prmrrl Valuo Presernit Value

e X1000Rp___ _x1000Rp __ _ _ x1000Rp _ _x1000Rp _x1000Rp _ __ot8%___ at 10% _ _ _ot12% ___ at14%

o 4,008,065 4,098,966  4,008.866  4.008,056 4,088,956 4,090,955

1 1,917,821 20,000 1,837,821  1.794.278 1,761,866  1.730,197 1,669,843

2 1,876,356 - 20,600 1,885,356 1,710,898 1,640,064 1,500,886  1.535,381

3 2,034,610 20,000 2,054,818 1,631,021 1,542,064  1,482.435 1,388,807

4 2,095,655 20,000 2,116,866 1666080 1,445,021  1,344.6537  1.262.637

5 935,000 2,168,624 20,000  3,113.524 2,119,012 1,033,264 1,768,887 1,617,067

a 2,223,280 20,000,  2.243,280 1,413,647  1.268.273 1,138,618 1,022,008

7 2,289,979 20,000 2309879  1,347.860 1,186,384  1.044.917 823,164

a /2,358,678 20,000 2,376,678 1,286,126 1,108,671 860,708 a33,8a7

2 1.009.800 2,429:438 20,000 3,450,238 1,730,480  1,487.0685  1,247.438 1,083,743

10 2,602,321 20,000 2,622,anN 1,168,373 872,464 812,120 690,381

1 2,677,391 20,000 2,687,391 1.113.877 810,370 740,088 '014.6588

12 , 2,664,713 20,000 2674713 1,082,186 862,248 688,632 565,161

13 1,000,684 2,734,354 20,000 3844838 1413778 1,113,742 881,181 700,048

14 2,816,385 20,000 2,838,386 965,679 740,809 660,381 452,899

15, 2,800,876 20,000 2,920,676 920,782 089,235 533,633 409,204

18 2,867,803 20,000 3,007,903 877,078 464,907 400,854 -309,844

17 1,177,831 | 3,077,640 20,000 4,276,370 1,165,600 845,650 922,884 480,884

18 3,169,888 20,000 3,189,808 768,261 673,778 414,800 a0t,ea7

1] 3,264,002 20.000 3,284,902 761,166 537,118 381,408 272,482

20 3,382,017 20,000 3,382,611 726,707 602,848 350,606 246,148

21 1,272,057 3,483,788 20,000 4,765,855 844.778 642,081 440,200 303,548

22 3,567.M2 20,000  3667.712 669,820 440,730 296,408 200,688

23 ‘3,674,743 20,000 3,694,743 829,271 412.822 272,628 101,457

24 3,764,088 20,000  3;804,888 800,044 386,303 260,880 183,922
25 3,860,535 20,000 3,918,636 672,176 ‘361,806 230,501 140,082

Totst cost discountad over the s of the dicsel ganemiors: 75,451,803 20603431 16954516 14,160,334

Tptd Cost inturrad over the Ffs of the of the project: ao,ooe.a?o
Tota! Kilowatt hours produced over the 26 years: £60,000,000
Total Cost per kilawatt haur (Rp: 145.47



LOKOMBORO™ MINI-HYDRO PROJECT

Location — NTP Sumba, PLN Region 11

Capacity - B60 KW '

Project estimated cost (Oct 1993 USD) - $2,279,393

Project cost per KW in USD -~ $2,650

Foreign component cost - $990,000
(Turbine/Generator unit and consultant) ;

Current Status of Project:

1. PISPF Tender document review

Lokomboro 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 KDAK (Director of Hydro Procurement). - The

finalization of tender documents by PLN PISFP is expected to be

conpleted 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.wés determined that a short 25 to 30 meter
tunnel through the easily excavated limestone rock would provide a

alternate route for the penstock. The current cost figures include

this modification to thé original design. The installation of the

penstock through the tunnel 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.

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 1low 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

4-]



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.
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 2local
contractor to insure powerhouse, penstock and civil works
integrétion and compatibility with the suppliers equipment design.
Installation and commissioning will also require supplier
consultant services with the local contractor.

S. Land procurement

The lokomboro 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.



IMPLEMENTATION SCHEDULE, MtNI-HYDRO PROJECT - LOKOMBORO

. , 1594 1986 1928 138
ID_{ Nema Durstion |0IN[D]. [FiMaMJ]J]A;s[oiN[D[J]FMANM 4] J[alsioiniDls[FIMiAM ]| A]SOTN[D[ [FRMAMJ
1 | PISFP Documient Review 80d
2 | Tender Docs. to KDAR 0d ﬁ
3 | KDAH Document Preparation 45d] ¢ [
4 | Advertising 20d| - B
§ |lesue Bid Document - 16d |
8 | Site Visit and Pre Bid Confarence 20d B i
7 | Bid Preparation by Suppliere 80d -
8 (Lend Negotistion and Purchase 100d -
9 |Bid Submission by Suppliers od .
10 |KDAH Bid Evaduation &0d I
11 |KDAH Final Report 164 ‘ I
12 |Approval by PLN Board of Dir. 15d |
13 | Appioval by Minister of Finance 30d] - *
14 | Approvel by iBRD 10d 1
15 | Isgue Letter of intant to Suppliers 10d I
18 | Contract Discuesion / Finalization 45d -
17 |BAPPENAS Approval 6d | ‘
18 | Contract Signing / Eff. Start Date 0d ‘ .
19 | Disbursment of Startup Funds 10d] Disburament 1 - $198,000 ||
20 | Turbine/Generator Manufactured 200d —
21 | Turbine/Generator Shipping 60d Disburement 2 - $693,000 [N
22 |Electrical Equip. and Shipping 120d —
23 |Meterisls Aquisition and Shipping 1004 I
24 j Construction Mobilization 204 [ |
25 | Accses and Site Proparation 80d -
.26 | Headworks Construction 120d{ i i
27 | Penstock Tunnel - 30 M 90d| | =
28 | Powerhouse Construction 80d. -
29 | Penstock Instailation 80d -
30 | Turbine / Generator instaiistion ~ e0d .
31 | Heomicsl Switchgesr installation 409 m
32 | Operator House | Fencing 40d ]
:33 | Testing and Commissioning 20d B
34 |Project Aﬁ“"““ée “0d Disburement 3.- $99,000 L

Total project cost in USD $2,279,393 / Foreign componant - $990,000
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COST ESTIMATE SUMMARY

M1 HYDRO DEVELOPMENT PROJECT
PROJECT: LOKOBORO
DEMAND CENTER: WAIKABUBAK
CAPACITY: 1% 860 kW TOTAL COST IN USD $2,279,383
Date: Oct 28; 1993 USD COSTHW 82,860
______________ —-——-.——_-._'__._E—__——-._.-——————-r-———_-—__——.——.-_E'—ﬁ-————..______'_.._'___-
CODE DESCRIFTION TOTAL UNIT PRICE TOTAL EXCHANGE TOTAL TOTAL
e i o e mmmemem—— e XIDDORR _ SUS. ___ x1000___ RATE _ xIODORp . x1000Rp _
0.0 LAND AND LAND RIGHTS 30,000 o (V] .30,000
PROJECT DIRECT COST
‘CIVIL WORK:
1.0 General 186,000 0 0 185,000
2.0 Land Clearing and Fencing 20.000 0 0 20000
3.0 Access Road 66,000 o 0 86,000
4.0  Bridges 0 4] 0 o
6.0 Headwork Water Control 243,000 0 - 4] 243,000
6.0 Canal o o o o
7.0 Headrace Panstack 465,000 o o 465,000
B.0 Powerhouse Civil 62,000 0 (1] 82,000
8.0 'Tail Rece 8,000 0 o B,000
10.0  Switchyard Civil 6,000 u] o 5,000
11.0 Operator House-and ¥ am 26,000 o o 26,000
SUB TOTAL CIVIL WORK 1,078,000 o P 0 1,078.000
GENERATING AND SWITCH YARD EQUIPMENT 4
"M-1  Prepackaged turhine/génerator pat 24,600 810 2100 1,701,000 1,726,600
E-i  Eloctrical equipment 189,000 80 2100 0 - 189,000
‘B-2  Switchyand Equipment 120,000 30 0 120,000
SUBTOTAL GENERATING AND _
SWITCHYARD EQUIPMENT 333,500 810 1,701,000 2,034,600
SUBTOTAL PROJECT DIRECT COST 1,411,600 810 1,701,000 3.112.600
PROJECT INDIRECT COST
1 Projeci Menagement Services 126,000 $80 2100 168,000 283.000
F2  Start Up and Commissioning 5.000 t20 2100 42,000 47,000
3. Enginéefing 134,000 $80 2100 168,000 302,000
SUBTOTAL PROJECT INDIRECT COST 264,000 #180 378,000 842,000
TOTAL DIRECT AND INDIRECT COST 1,676,600 #9850 2,079,000 3,764,600
Risk-10% PPN 10% 338,100 £99 2100 207.900 543,000
CONTINGENCY 261,328 09 2100 207.900 469,226
TOTAL CONSTRUCTION COST 2,281,026 41,188 2,494,800  4.760,725
TOTAL INVESTMENT COST 2.291.925 41,188 2494000 4,780,725



COST ANALYSIS OF COMPARABLE DIESEL v
AND HYDRO OENERATED POWER SCHEMES
PAGJECT: LOKOBORO
DEMAND CENTER: WAIKABUBAK
CAPACITY: 880 kW

COMPARABLE DIESEL GENERATED POWER SCHENE

1.47
Numbsr of: 260 kW diesel units 1o moet ‘a congtant 2500kW capacity: @
Cotf unit " Total Cost Annuzi Reat
*Al couts dre sxpressed In current Rupiohe __x1000Rp ___#ofunits ___x1000__ CostEscslation
Capitatization Coste:  Initial capiial exparditure per unit 241,115 B 1.446,680 *
Major overhaul eost per unit B0, 000 a 300,000 2%
Annuatized Costs: Dinsel fual costa par year/ unit 106,731 [ 834,388 3%
Lubrication cost per yesr/ unit 7,082 6 42,482 %
Operaiion & Adiministiative costiyesr 20,000 1 20,000 0%,
Yosr:  CapitstExp.  Major Overhaul Dissol & lube Exp.  Oporetion Exp. Total Cost Pressnt Valus Presant Vakue P Vatus Pr Vatue
e oo XJ00ORp__ __x1000Rp __ _ _x1000Rp __ x1000Rp _ _x10C0Rp __ 8% ___at 10% _ _ s12% ___ast14%
0 1.448.680 A 1,448,680 1,440,690  1.448.690  1,446.690 1,448,690
1 - 676,878 20,000 696,879 845,257 633,625 822,213 811,29€
2 897,184 20,000 717,184 814,870 592,714 671,736 661,850
3 718100 20,000 738,100 585,827 554,646 626,365 468,188
4 739.843 20,000 ‘759,643 560,380 618,848 482,767 448,770
5 330,000 761.832 20,000 1,111,832 756,694 £00,380 630,883 677461
[:] 784,687 - 20,000 BO4. 687 507.089 454,225 407,680 366,606
7 808,228 20,000 828,228 483,263 426,012 374,648 330,901
8 832,476 20,000 862,476 480,565 397.886 344, 300 298,843
8 368,400 B57.449 20,000 1,233,840 817,232 623,272 444,038 '379.418
10 883,172 20,000 803,172 418,344 348,212 290,797 243,626
11 ‘808,867 20,000 929,867 368,718 326,843 267,267 219,876
12 P36,057 20.000 960,067 380,021 304,018 245,827 188,826
13 384,912 865,080 20,000 1,380,978 503,739 386,834 313,964 249,431
14 : : 984,018 20,000  1,014.0M8 345,234 287,023 201.488 161,949
15 1,023,830 20,000 1,043,839 329.061 249,807 190,706 148,238
18 1,064,554 20,000 1,074,564 313,852 233,854 176.283 132.064
17 416,705 1,086,180 20,000 1,621,896 411,30 ‘301,000 221,656 ‘164,080
1B 1,118,776 20,000 1,138,776 284,979 204,019 148,088 107,884
1 1,162,338 20,000 1,172,339 271 646 191,687 136,117 07,244
20 1,186,010 20,000  1,206.910 268,840 179.209 125,118 87,817
2 448,961 1,222,517 20,000  1.681.479 336,022 228,570 166,663 107,980
22 1,269,192 ‘20,000 1.279.182 236,206 157,144 106716 71.619
23 1,266,968 20,000 1,316,868 224,200 147,077 87.176 84,678
24 1.336.877 20,000 1,356,877 213,821 137,666 89,320 58,412
2% 1,376,064 20,000 1,396,063 203,834 129,841 82,115 62,7563
Totel cowt discounted over the life of the diesel genorators: 9,008,066 7,388,807 6,083,576, 5,065,399
Total Cost incurd over the Kfa of the of the project: - ’ - 28,661.142
Totat Kilowiatt hours produced over the 26 years: 112,425,000
Total Cost pei kilowatt hour {Rph: 264.06



HYDAO GENERATED POWER SCHEME

“Al coste are sxprassed in current Rupiaha

Capitatization Codté:

Annualized Coste:

24
26

Total cost distouited over the fife of the hiydro:

MF&:{M‘:

Totel Cost incurmed aver the e of the of the project!
Total Kitowatt houns produced over the 26 years:

Initiél capital expenditure

Operation & Adm. ‘Expenss per year
Maintenance Expenso por year.

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 Cont pur ifowstt hoor:

COST ANALYSIS OF COMPARARBLE DIESEL
AND HYDRO GENERATED POWER SBCHEMES
PROJEGT: LONKCBORO
DEMAND CENTER: WAKABUBAK
CAFACITY: 880 kW
26-0ct-93

Main. Exp Totel Cost  Prezant Value
__xY000Rp __ _ x1000Rp _ _ _ _et8%
o o
o 1,861,286 1,714,436
o '2,935.480 2,616,684
10,000 30,000 23,816
10,000 30,000 22,06)
10,000 30,000 0,417
10,000 30,000 18,806
10,000 30,000 17.506
10,000 20,000 18,208
10.000 30,000 16,007
10,000 30,000 13,8960
10,000 30,000 12,886
10,000 30,000 11,913
10,000 30,000 11,031
10.000 30,000 10.214
10,000 30,000 8.457
10,000 20,000 8,757
10,000 30,000 B, 108
10,000 30,000 7.607
10,000 30,000 6,851
10,000 30,000 a.438
10,000 30,000 5,960
10,000 30,000 6,518
10,000 30,000 5,109
10,000 "30,000 4,731
10,000 30,000 4,381
"!4‘97'6..04
6.476.72¢  5.476,726
78,607.600 @7.465,000
-69.59 8118

‘Presant Value Pregent Value Pressnt Value

—— SL10% _ at12% ot 14%
1,882,868 1,662,918 1,622,918
2,426,000 2,340,131 ~ 2,268,741

22,630 21.363 20,248
20,480 19.086 17,762
18,6828 17,023 15.681
16,934 15,189 13,668
16,395 13,670 11,088
13,895 12,116 10,617
12,723 10,818 9,225
11,566 9,658 8,092
10616 8,824 7,009
‘9,669 7,700 6,227
‘8.890 8,875 5,482
7.900 8,139 4719
7.182 5.481 4.203
6,629 4.884 3,887
5,835 4,369 3,234
5,398 2,901 2,837
4,806 3,483 2,488
4,458 3110 2183
4,064 2,777 1,816
3,806 2,478 1,680
3,360 2,214 1.473
3,040 1,878 1,282
2.769 1,785 1,134
4,329,214 4177639 4,020,447
0% '
5,476,726
66,212,600
87.43



KOLONDOM ~“MINI-HYDRO PROJECT

Location - Central Sulewesi, PLN Region 11

Capacity — 1,400 KW

Project estlmated cost (Oct 1993 USD) - $3,677,279

Project cost per KW in USD - $2,627

Foreign component cost - $1,378,000 '
(Turbine/Generator unit and consultant)

Current Status of Project:

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.

The August 1993 Cost Estimate .Summary has been amended to increase
the cost of electro/mechanical equlpment 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 bé installed utilizing an on site foreign contractor
for electro/mechanical. The higher U.K. costs include foreign
contractor mobilization costs and same country lehder/suppliér
considerations. The U.K. electro/mechanical cost average is 51;000
USD per installed KW whlch 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 - ﬂSA, and American Hydro - USA.

Foreign suppliers of pre-packaged turblne/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 to
pay Rp. 2,500 cutting charge per tree removed, with no compensation
payment. The estimated number of trees involved is less that 30.



IMPLEMENTATION SCHEDULE, MINI-HYDRO PROJECT - KOLONDOM

_ 1994 1998 1296 199
Neme | Ouration [O[N{D]JIFAIM J{)]a[s{OiN[D[S1F MAMJ]J [a[s]o[n[o] {FaM J]s[a]s[on[o[sTFMAM J[J
PISFP Consultent Feid Work 60d q 4
2 |Consuttant Preparation of Design 100d |
3 | PISFP Documerit Review 60d oy
4 | Tender Docs. to KDAH odf { P8
5 [KDAH Document Preparation - 45d . [
8 |Advertsing 20d .
7 |lesus Bid Document. 15d i
B | Site Viait and Pre 8id Conference 20d
9 | Bid Praperation by Supplirs 60d
10 [Land Negotistion and Purchase 100d
17 |Bid Submission by Suppliers 0d 7S
12 [KDAH Bid Evatuation _ 80d| | e
13 [KDAH Final Report 18d ]
14 | Approval by PLN Boerd of Dir. 18d]| i i
15 | Approval by Miniatar of Finance 30d | |
16 | Approvat by IBRD tod| |, I
17 |lesus Loner of Intent to Suppliers 10d I ’
18 | Contract Discussion / Finfization 46d ' .
19 | BAPPENAS Approval Bt | [
20 | Contract Signing / Eff. Start Date od| . P'S
21 | Disburement of Startup Funds 10d Disbursment 1.- $278,800 ||
22 | Turbine/Generator Mamifactured 200d
23 |Turbine/Generetor Shipping 6od Disbursment 2 - $954,600 [
24 | Elsctiical Equip. and. Shipping 1209 |
25 |Matstisle Aquisition and Shipping 100d
28 | Construction. Mobilizetion
27 | Access snd Site Preparstion [
28 | Headworks Construction 120d | ; I
28 | Headracé canal Construction 140d I
30 | Powearhcuse Congtruction BOd -
31 |Penstock Instalistion 80d .
32 | Turbine { Generator Inatafation 60d
a3 | Electrical Switchgesr Installstion 40d
34 | Operator House / Fencing 40d
35 | Testing and Commissioning 20d .
36 |Project 'Acceptsnce_ od Disburement 3 - $137,800 L 2

Total project cost in USD 63,677,279 / Forsign componant - 81,378,000
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COST ESTIMATE SUMMARY

MIN1 HYDRO DEVELCPMENT PROJECT
PROJECT: KOLONDOM
DEMANRD CENTER: TOLITOLI

CAPACITY: 1400 TOTAL COST IN USD" +3,677.279
Date: Oct 26, 1992 USD COSTAW $2.627
- )
_________ e e S e e e e v -
CODE DESCRIPTION TOTAL UNIT PRICE TOTAL EXCHANGE TOTAL TOTAL
______ e e me o ZXI1000Rp _GUS, ___ x1000 ___RATE_ _ _ _ x1000Rp _ _ _x 1000 Ap
0.0 LAND AND LAND RIGHTS 60,000 0 0 60,000
{30,000 sg/m @ p 2,000}
PROJECT DIRECT COST
CIVIL WORK
1.0 Ganeral 280,000 0 o 260,000
2.0 Land Clearing and Fencing 30,000 0 O 30,000
3.0 Access Road 40,000 Q 0. 40.000
40 Bridges _ o o o
6.0 Hoadwork Water Control 842,000 0] o B42,000
8.0 Canal GBS M 568,000 0 4] B68.000
7.0  Headrace Penstock 540,000 0 O 540,000
B.O Powerlouss Civil 62:000 0 . o 82,000
9.0 Tail Race 8.000 0 [4) B8.000
10.0  Switchyard Civil 5,000 0 Q B.000
11.0  Operator Housa and Yard 26,000 0 0 26,000
‘SUB TOTAL CIVIL WORK 2,380,000 0 0 2,390,000
GENERATING AND SWITCH YARD EQUIPMENT 7
M-1  FPrepackaped turbins/generstor eet 22.600 91,180 2100 2,488,000 2,623,600
£-1  Electrical squipment 219,000 0 2100 o 218,000
E-2 Switchysrd Equipment 160,000 0 1] 160,000
SUBTOTAL GENERATING AND
SWITCHYARD EQUIPMENT 293.500 41,190 2,489,000 2,862,500
SUBTOTAL PFIOJECT DIRECT COST 2,773,600 $1.190 2,488,000 5.2?2.5(‘.'0
PROJECT INDRECT COST N
1 Project Mansgement Services 140,000 (1:) 2100 168,000 308,000
F2  Start Up and Commmiscioning 10,000 20 2100 42,000 52,000
3  Engineering 180,000 1) 2100 184,800 364,800
SUBTOTAL PROJECT INDIRECT COST 336,000 s1880 394,800 724,800
TOTAL DIRECT AND MNDRECT COST 3,103,600 $1,379° 2.803,800 5,867,300
Rigk 10% PPN 10% 820,700 4138 2100 289,380 910,080
- CONTINGENCY 466,626 $138 2100 289,380 764,806
TOTAL CONSTRUCTION GOST 4,189,725 1,654 3472580  7.862,288
TOTAL INVESTMENT COST 4,248,726 41,064 3,472,500

7.722.29%



COST ANALYSIS OF COMPARABLE DIESEL
AMD HYDRO GENERATED POWER SCHEMES
PROJECT: KOLONDOM
DEMAND CENTER: TOL) TOLI
CAPACITY: 1400 kW

HYDRQ GENERATED POWER SCHEME
*AH comty are expressed In current Ruplahe

Capitafization Coste:  Initial capitel expenditure

Annualired Coota: Cperstion & Adm, Expensa per vear
‘Mpintenance Expanss pef yoar

Your Capited Exp.  Opertion. Exp. Masin. Exp.
e———__X1000Rp__ _ _x100ORp _ _ _x1000Rp
[ 0 1] o

1 3,088,814 . o o
2 4,833,371 o [+
3. ' 20,000 10,000
4. 20,000 10,000
5 20,000 10,000
8 20,000 10,000
7 20.000 10,000
] 20,000 10,000
|} . 20,000 10,000
10 20,000 10,000
it 20,000 10,000
12 20,000 10,000
13 20,000 10,000
14 20,000 10,000
16 20,000 10,000
18 20,000 10,000
17 20,000 10,000
18 20,000 10.000
19 20,000 10,000
20 20,000 10,000
2 20,000 10,000
22 20,000 10,000
23 20,000 10,000
24 20,000 10,000
% 20,000 10,000

Total coat discounted over the e of the hydm:

Capesity Factor

Total Cost incurred over the iife of tha of the project:

Totia! Kilowstt hours produced aver the 26 yesr:

28-0ct-83

7,732,286

20,000
10,000

Totsl Cost Present Value Present Value Preeent Value Precant Vaiue
XI000Re ___ _at®% ___et1o%___ m12%____m1es

3,080,014 2,880,108 2,808,104 2,767,060 2,700.674
4,833,371 3,972,389 3,829,232 3,693,69% 3.665.229

30,000 23,816 22,539 21,383 20,249
30,000 22,061 20,490 19,086 17,762
30,000 20,417 18,828 17.023 16,681
30,000 16,005 18,934 16,199 13,868
30,000 17,506 15,306 ' 13570 11,989
30,000 18308 13,995 12,118 10517
30,000 16,007 12,723 10,618 9.226
30,000 13,698 11,508 8,559 8.082
30,000 12,888 10,516 8,824, 7.009
20,000 11,13 9,568 7.700 8,227
30,000 11,00 8,800 8,675 5,462
30,000 10,214 7.900 8,139 4,791
30,000 8,457 7.182 5.481 4,203
30,000 8,767 8,620 4,894 3,887
30,000 8,108 5,035 4,369 3,234
30,000 7,607 5,396 3,901 2,837
30,000 6,851 4,905 3,483 2,488
30,000 8430 4,450 3110 2.1
30,000 B,B50 4,064 2,777 1,816
20,000 5518 3,665 2,479 1,680
30,000 5,108 3,380 2,214 1,473
20,000 4,731 3,048 1,978 1.202
30.000 4,381 2,768 1,766 1134

7.099.220 8.857.681 8,834,247 8,431,580

0% 0% 0%
9,412,285 8,412 206 8,412,285
183,760.000 157.500.000 131,250,000
£5:78 63.41 84.09



COST ANALYSIS OF COMPARABLE DIESEL
AND HYDRQ GENERATED POWER SCHEMES
PROJECT: KOLONDOM
DEMAND CENTER: TOLI TOU
CAPACITY: 1500 kW'

COMPARABLE DIESEL GENERATED POWER SCHEME

Anriual Real
2%

1%
3%

Muttiptier . 167
Numbaer of 260 kW diess! units-to meat a constant 1500kW capecity: 10
i Cost/ unit Total Coat

"*Al costs sre expressed in current Rupiahs ~-XI000Rp _ _ #ofunita _ _x1000 _ CostEs

Capitalization Costs: Initial capital gxponyltnqn‘ per it 241,116 10 2,471,160
Major overhaul cost pér unit 50,000 10 500,000

Annuskzed Coste: Disvel fuel costs par.year/ unit 05,731 10 1,057,310
Lubrication cost per year/ unit 7.082 10 70,820
Operation & Adminigirative coutfyesr 20,000 1 20,000

Yaar Capitel Exp.  Major Gverhaul Diesel & lube Exp. Operstion £xp, Totsl Cost Pragent Valus FPresdnt Value

eeewo.Xl00ORp_ ___x1000Rp  _ _ _x1000Rp _ _ x1000Rp __x1000Rp _ __at8% _ _ &t 10%__
0 2:411,160 241,160 2,411,160 2,411,150
1 1.128.130 20,000 1.148.130 1,083,083 1,043,766
2 1.161.974 20,000 1,181,074 1,013,362 678,638
a 1,186,833 T 20,000 1,216,823 965,981 914,276
4 1,232,738 20,000 1,252,738 820,800 856,637
3 650,000 1,269,720 20,000 1833720 1,252,083 1,742,322
6" 1,307,812 20.000  1.327.812 838,747 749,515
7 1,347,048 20,000 1,387,048 797,068 701,611
g 1,387,458 20,000 1,407,458 780,406 866,689
] 594,000 1,428,081 20,000  2.043,081 1,022.049 660,408
10 1,471,064 20,000 1,491,964 691,083 675,213
1 1,610,112 20,000 1,638,112 68,812 638,208
12 1,681,596 . 20,000 1,681,698 828,073 503,845
13 841,520 1,808,444 20,000 2,200,964 834,601 667.528
14 ) 1,858:687 20,000 1,876,687 £70,050 441,627
16 1,700,398 20,000 1,726,398 544,233 413:290 .
18 1,767,680 20,000 1.777.580 518,862, 386,055
17 692,842 1,810,317 20,000  2522.16¢ 881,932 409,194
18 1,064,627 20,000  1.884.627 471,828 238,967
19 1,820,668 20,000 1.940.568 349,653 317,298
20 1,976,143 20,000 1,998,183 428,707 207.017
21 748,268 12,037,628 20,000 2,806,787 557,388 379,149
23 2,008,664 20.000 2,118,854 380,708 200,268
23 2.181.814 20,000 2,181,614 371,662 243,639
24 2,220,482 20,000  2:248,482 354,268 228,073
25 2,203,266 20,006  2.313,268 331,777 213,604
Total codt discounted over the Hie of the diesel genorators: 15,044,873 12,180,126
Total Cost incurred aver the life of the of the poject: 47,268,670
Total Kilowstt hours produced over the 26 yoors: 262,500,000
Totsl Cowt per kllowstt hour |Rp): 190.07

0%

Valua

2.471,160
1,025,116
842,262
886,118
790,138
1,043,807
872,711
618,382
568,440
738,758
480,380
441,608
406,064
520217

316,408

209,983
387,484
245,078
226.31%
207,148
269.703
175,001
180,977
148,002
138.073

10,023,917

2,411,150
1,007,132
10D, 481
821,328
741,722
965,493
804,833
548,323
483,307
828,264
402,446
363 471
328,276
413,201
267,786
241,862
218,461
271,996
178,212
180,687
145,381
175.083
neeg
107,144
08, 770
#2.418

5.272.648



WERBA MINT-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)

cuirrent Status of Project:

1. Completion of project detailed design -

A feasibility study for the. Werba mini-hydro project was completed.
in 1991 by P.T. Trikarsa 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
presently at the site location. After a review of the completed
detailed design, PISFP will submit the tender documents to KDAH.
2. 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 werévlow in comparison with ¢ U.K. nini-
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/suppliér
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-gite services by foreign supplier

Foreign suppliers of pre-packaged turbine/generator units for the
REIT 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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4. Land procurement ,

The Werba project is sited primariiy 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 ared.
Current PLN policy is to pay Rp. 2,500 cutting charge per tree
removed, with no com,pen,_s«a't'idn payment. The estiméted riumber of
trees involved is 5.



. IMPLEMENTATION SCHEDULE, MiNI-HYDRO PROJECT - WERBA

— 1984 1983 19048 199
1p_| Neme _Duration [O[N|D JIFMaM J[s]a[s[o[n[o]J[FMiaM 4| Jials]o]n[D JIFMapd o1 d]ais]on]p]JTFaM I3
1 [PISFP Coneultant Field Work 80d| |
2 |Coneuitant Preparation of Design 100d ﬁ-

3 | PISFP Document Review 80d -

4 | Tender Docs: to KDAH od .

5 | KDAH Document Preparation - 454 - [
8 | Advertising 20d I ]

7 | lesue Bid Document 15d]| |

8 |Site Vieit and Pra Bid Conference 20d | - ‘

9 | Bid Preparation by Suppliers 80d

10 |Land Negotiation and Purchase 100d
11 | Bid Submission by Supgiiers od ¢
12 |KDAH Bid Evaluation 60d e

13 |KDAH Final Report 84 |
14 | Approval by PLN Boerd of Dir: 16d |

15 | Approvel by Miriister of Finance 3od -

18 | Approvel by IBRD “10d ]

17 |lssus Letter of Intent to'Suppliers 10d l .

18 | Contract Discussion / Finalization 45d [ ]

19 | BAPPENAS Approval 5d I

20 |Contract Signing / Ef{. Start Date Od .

27 [ Disbursment of Startip Funds 10d} - Disbursment 1 - $282,000 I

22 | Tutbina/Ganecator Manutactured 200d

23 ~Tu:bine!Gbnuraior‘Slippinﬁ 80d Disbursment 2 - $987,000 [N

24 |Electrical Equip. and Shipping: 1204
265 | Msterials Aguisition and Shipping 100d

28 | Construction Mobilization
27 { Accese and Site Preparation 80d __ -

28 Headworks Construction 120d s

29 |Headrace canal Construction 140d ]

30 | Powerhouse Conetruction 80d _

31 | Penstock inetallation 60d |
32 | Turbine / Generator lastalistion 60d ]

33 | Elsotrical Switchgear Instelistion 400 |

34 | Operetor Housa | Fencing 40d

35 | Testing and Commissioning 20d ]
36 | Project Acceptance 0d Disburement 3 - §141,000 4

Total project cost in USD $3,923,012 / Foreign componant - $1,410,000
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— COST ESTIMATE SUMMARY

MNI HYDRO DEVELOPMENT PROJECT
PROJECT: WERBA
DEMAND CENTER: FAK FAK

CAPACITY: 1400 KW TOTAL COST IN USD 83,923,012
Dats: Oct 26, 1993 USD COSTikw. 42,902
"v
_________________________________________________________________________________
CODE DESCRIPTION TOTAL UNIT-PRICE TOTAL EXCHANGE TOTAL TOTAL
__________________ e e X1000Rp O US.  x1000  RATE  x1000Rp _ _ x1000Rp
0.0 LAND AND LAND RIGHTS BS,000 0 o 86,000
{20,000 sg/m @ mp 2,000
PROJECT DIRECT COST
CIVIL WORK
1.0 General 260,000 0 Q 260,000
2.0 Land Clearing shid Fencing 45,000 4] . 0 45,000
3.0 Access Road 40,000 0 0 40,000
4.0 Bedges o o 0
5.0 Headwork Water Control 850,000 0 0 860,000
6.0 Open canal 1600 M 1,200,000 v} 0 1,200,000
7.0 Headrace Penstock 450,000 0 0 450,000
8.0 Powarhouss Civil 62,000 4 . 0 62,000
8.0 Tail Raca 8,000 4] O B,000
10.0  Switchyard Clvil 5,000 4] O 5,000
11,0 Operstor Houss and Yard -25,000 0o 0 25,000
SUB TOTAL CIVIL WORK: . 2,748,000 o 0 2728000
~ GENERATING AND SWITCH YARD EQUIPMENT
M1 Propackagod turbine/generatar oet 24.500 $1.180 2100 2,490,000 2,623,600
£1 Edectrical squipment 219,000 0 2100 0 219,000
E-2 Switchyard Equipment 156,000 0 (] 160,000
SUBTOTAL GENERATING AND
SWITCHYARD EQUIPMENT . 383,500 $1,180 2,499,000  2.892.500
SUBTOTAL PROJECT DIRECT COST 3,138.500 $1.190 2,480,000 5,837,600
PROJECT INDIRECT COST
+1  Projoct Management Services 126,000 800 2100 188,000 314,000
2 Stm Up and Commissioning 10.000 30 le 683,000 73,000
I3  Engineering 134.000 100 2100 210.000 344,000
SUBTOTAL PROJECT INDRECT COST 288,000 0220 482,000 731,000
TOTAL DIRECT AND INDIRECT COST - 3,407,600 1,410 2,861,000 8,368,600
fisk 10% PPN 10% 681,600 " 2100 208,100 977,800
CONTINGENCY ‘611,126 141 2100 296,100 807,326
TOTAL CONSTRUCTION COST 4,800,126 1,802 4,663,200 9,163,326
TOTAL INVESTMENT COST .4,886,126 $1,692 8,653,200 9239375



e

COST ANALYSIS OF COMPARABLE DIESEL
AND HYDRO GENERATED POWER SCHEMES
FROJECT: WERBA
DEMAND CENTER: FAK FAK
CAPACITY: 1400 kw

26-0ct-93
..
HYDRO GENERATED POWEH SCHEME
Cost
SAR cowts are axpressed [n curmant Ruplahs _x _OOO_R_E_
Capitalization Costs:  Initial capits! expenditure _ 8,238,326
Annusiized Costs:  Operation & Adm. Expense per yesr 20,000
Maintenance Exponse per year 10,000
Year Capital Exp.  Operstion. Exp. Main. Exp. Total Cost Presert Value Present _Vdﬁs Prasent Valun Present Value
mce o X1000Rp_ _ _x1000Fp__ _ x1000Rp _ _x1000Rp ____=tB%__ _ s 10%___ _at12% ___st14% -
0 0 ] 0 0
1 -3;296,330 0 0 3295330 3061231 2905756 2042260 2,800,640
2 4,042,005 o 0 4942,696 4,237,822 4,085,120 3,540,626 3,903,474
3 20,000 10,000 -30,600 23.816. 22,539 21,353 20,248
4 20,000 10,000 30,000 22,061 20,480 19,000 17.762
5 20,000 10,000 30,000 20417 18.828 17.023 16,681
8 20,000 10,000 30.000 18,906 16,934 15108 13,688
7 20,000 10,000 30,000 17,608 16,356 13,670 11.089
8 20,000 10,000 30,000 18.208 13,086 12,118 10.617
° 20,000 10,000 30,000 16,007 12,723 0,818 98,226
10 20,000 10.000 30.000 13,896 11,680 9,869 8,002
11 20,000 10,000 -30.000 12.868 10,616 8,824 7,089
12 20.000 10,000 30,000 11,913 8.650 7,700 8.227
13 20,000 10,000  20.000 11,0M B.880 8,876 6,482
14 20,000 10,000 30,000 10.214 7,900 6.128 3,791
16 20,000 10,000 30.000 0.457 7.182 6,481 4,203
18 20,000 10,000 30,000 8,767 8,629 4,804 3,697
17 20,000 10,000 30,000 8,108 5.935 4,389 3.234
18 20,000 10,000 30,000 7.507 6,396 3,901 2,837
19 20,000 10,000 30.000 6,961 4,606 2,483 2,488
20 20,000 10,000 30.000 6.438 4,459 3110 2,183
21 20,000 10,000 30,000 5.960 4,064 2,777 1,816
22 20,000 10,000 30,000 5518 3.686 2.479 1,680
23 20,000 10,000 30,000 5.109 3,380 2,214 1,473
24 " 20,000 10,0600 -30,000 4,73 3,048 1,876 1,292
25 20,000 10,000 30,000 4,381 2,789 1,765 1,134
Total coat discounted ovar the ife of the ro: 7.666,708 7301119 7,062,377 6,850,903
Obwerved Cost per kilowstt, hour:
Capasity Factor: T05: 89 BO%:
Totdl Cest incurred over the fife of the of the project: 8,828,326 882832  B,928,375
Totel Kilowatt hours produced over the 26 years: 137.870,000 119,200,000 98,650,000
Total Cost per kilowatt hour: L O] 76.60 80.00



COST ANALYSIS OF COMPARABLE DIESEL
AND HYDRO QEMERATED POWER SCHEMES
PROJECT: WERBA
DEMAND CEMTER: FAK-FAK
CAPACITY 800 kW

COMPARABLE DIESEL GENERATED POWER SCHEME

Multiplier 1.7
Number of 250 kW, diesei uniis to maet o’ constent 2500KW Capecity: ]
Cost/ unit Totsl Cost Anmuasl Real
*AH costs ore expressed In cumrent Ruplahy __%1000Rp __ #ofimita __ _x1000 _ _Cost Eécalation
Capitalization Costs:  Initisl capital expenditure per unit 241,115 8 1,828,820 -
Major overhsul cost per unit 50,000 8 400,000 2%
Annualized Costa: Dimset fuel cogts per year/ unit 106,731 ;] ‘g45,846 3%
Lubirication cost per year/ unit 7.082 ;] 58,668 3%
Operation & Administrative costfyesr 20,000 1 20,000 0%
Year Capitei Exp.  Major Overhaul  Disasl & iube Exp. Oparation Exp. Total Comt  Pi ‘Valyo Presont Voluo Present Value Present Value
e XJ000Rp. . x1000Rp _ __ xT1000Rp  _x1000Rp _x1000Rp . __ mB8% _ _ at 0% ___asti2% ___ sti4%
o 1,828,920 . 1,828,020 1,826,820  1.828.820 1,928,020 1.828.820
1 902,604 20,000 822,504 864,170 838,840 823,664 808,214
2 820,678 20,000 040,670 814,111 784,776 768,808 730,870
a 067,488 20,000 977,488 776,944 734,286 896:741 669,762
4 888,180 20.000 1,008,790 733,680 887.242 839,452 506.748
5 ‘440,000 1,016,778 20,000 1,476,776 1,004,388 818,341 B37.395 760,472
8 1,040,249 20,000 1,088,240 871,818 801,870 540,196 485,769
7 1,077,837 20,000 1,007,837 640,481 683,261 499,615 430,667
B 1,109,966 20,000 1,129,088 610,488 527.138 460,374 396,120
8 476,200 1,143,266 20,000  1.838.465 810,840 694,869 ‘690,847 503,841
10 1,177,663 20,000  1.187:663 554,703 481,712 386,683 323,036
1 1,212,890 20,000 1,232,890 520,765 422,120 364,426 201.723
12 1,248,277 20,000 1,269,277 504,047 404,431 426,782 203,450
13 513,216 1,280,766 20,000 1,819,074 869.200 B27.161 417.080 331,301
‘14. 1,325,368 20,000 1,345,368 458,042 364,276 127%,287 214,867
15 1,368,118 20,000  1.386.118 436,847 331.588 253.068 184.050
18 1,408,072 20,000 1,428,072 418,267 310,356 232,623 176,252
17 564,272 1,440,264 20,000 2,022,627 548,626 400,148 284,670 218,028
18 1,491,702 20,000 1,611,702 378,302 271,893 196,681 142,840
19 1,638,463 20,000 1,666,463 280,649 264,492 180,716 128,106
20 1,682,648 20,000 1,602,548 343,823 238,208 186,131 116,604
21 698,816 1,830,023 20,000 °2.248.838 446,706 303,800 208,133 143,522
22 1.678.823 20,000 1,808,023 212,601 208,700 140,403 96,118
23 1.720.261 20,000 1,749,294 267,831 196,269 120.077 85,811
24 1,781,170 20,000 1,801,170 284,043 182,866 118,685 77.586
2% 1.834.005 20,000 1,864,606 270,800 17173 100.084 70,088
Total cost discounted over the lifs of the dicoel generators: 12:07%,486  9,773.488  B,043,748 8.710.024
Total Cost incutred over the ife of the of tha project: 47,914,868
Total Kitowatt hows produced over the 26 yeera: 197:100.000,
Total Cost per kilowstt hour (Rp): 19238



REN APPRAISL - MINI HYDRO PRUECTS

PROJECT

Ulung Petiang
Bamba'o
Kolondom
Lokomboro

Werba

1964
LC FC

20

20

TOTAL consicost 0 80

x1DOOSUS

(Converstion rie 2100}

PPN Tax

Contingency

TOTAL for cotingency and tax

TOTAL aM cots

(Less FC tax / PN shown in Dct 28 simmary)

6ct-93

1995
Lc

463
998
206
479
324

2560

FC
185

515

332

232

1,532

1996
Lc

308
665
886
39
874

3,152

1467
727

2,1%4

Page 2 Anid Coaxmal

FC
741
1,830
907
738
913

5,129

497

497

1687

Lc

324

620

538

802

FC TOTAL
1,747
4,028

12 2,856
1,788

22 3,082

36 13421
2,008

22 1,747

22 3122

17,143



SYSTEM EQUIPMENT STANDARDIZATION

REMENL = JANU. 4

Ulung Peliang
H=64M-

Q= 2.1 M/sec FB
¥ OE LD/ np e
RPM = 1000

unit standardized ttirbine 'generator
unll staudardlewd awsiluliyear ,/ panczlo

ke

Bambalo
H=64 M
:-) 8.4 I vwe f 3l -]
P = 1830 HP LB
RFHM = 1000

anilis ekandamdised kiivhinA gnnaratrar

units standardized switchgear / panels

D

DROQUNONEND . AUQUAD 1004

Kolondom i
H=170 M -FB 1 unit standardized turbine generator
g = 2.5 M/sec LB 1 unit standardized switchgear / panels

RPM = 1000

' Werba

H= 70 M FB 1 unit standardized turbine generator
W = 2.9 LY 1 wilt standardiccd owibeheaar ,/ ponelo
P = 2100 HP

RPM = 1000

Tnte) nf & standardized turhine / nﬁnﬁrnnnrﬁ and 2 ﬁtﬂndﬂrdized
swltchgear / panel sgets,

Powerhouse design can also be standardized at the 4 locations which

haug sinnle wnit inatallatinn af SWTRING/TSNSEatEE ES%:

Prior to PLN procurement, the option of standardization needs to be
_ studied arnd a set of specifications supplied for the procurement:

process. Sume sliour vhanyos iu pousteck diamatar spaalifisabiasn may
alsoc be required. A single supplier source of the 5 pre-packaqed

wnite will redune nnsts. lowar spare varts inventorv and simplify
continued support and operation.

Foreign bid - 5 pre-packaged turbine/generator units.
Local bid ~ 5 panel and switchgear sets.

For non-standardized Lokomboro syaten :
Foreign bid - 1 pre-packaged turbine/generator unit.
Local bid =« 1 panel and switchgear set.
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: ESTINATED RESOURCES AND ETS RESEVOIR CHARACTERISTICS

GEOTHERKAL PROSPECTS IN INDONESIA
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3.

GEOTHERMAL ENERGY IN INDONESIA

Hystorical Background

Survey of geothermal energy in Indonesia has been initiated since 1918, and 5(five)

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 Government Aid to Indonesia(1975), Kamojang Geothermal Power
Plant was intensively studied, and finaily first unit of 30 MW was operated in 1983; and

then following 2 units of 55 MW were successfully operated in 1988.

Potential Resource

The potential resource of geothermal energy in Indonesia is reported 16,035 MW (other

source gouted

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

Installed Capacity

The total installed capacity is 144,75 MW which consist of the following generating

plants :

1978
1979
1983
1988
1992

Kamojang Monoblock, 250 KW (West Java)
Dieng Monoblock, 2 MW (Central Java)
Kamojang * 1, 30 MW (West Java)
Kamojang * 2-3, 2 X 55 MW (West Java)

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. a

The target of geothermal energy utilization in Indonesia is above 2,500 MW of installed
capacity by the year 2003/2004.
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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.



B. STRUCTURE OF THE REPORT:

Each project evaluated is presented as a separate report covering

the fbllowing areas of information: v

I.

II.

III.

Iv.

Demand Center location, background and statistics

A.
B.
C.
D.
E.
F.

Population

Population rate of growth

Electrification ratio / customer breakdown

Average annual peak load / projected peak loads
Annual energy production / projected energy production
Current and projected production costs, diesel

Technical Evaluation

A.
B.
C.
D.
E.
F.

Screening checklist

Discussion of overall project layout
Discussion of pfoject hydrology

Flow duration curve

Model analysis'of system performance

Flow duration / estimate of energy produced

Environmental Evaluation

A.
B.
cC.
D.

E.

Discussion of mini-hydro environmental impacts
Construction activities, related impacts
Reduced in-stream flow values during operation

Positive aspects
Suggested strategies, monitoring and mitigation

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

-II-



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. Determine 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 regionai 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
determine 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
-III-



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 adninistrators 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 inplementation as well.
Requirements such as 1local harbor facilities with sufficient
capacity cranes to off load heavy equipment were investigated.
Condition of roads from poft to site, and availability of 1local
materials (concrete aggregate and forming lumber) were verified.

The prospects identified in the evaluation process were:

PLN MPH DEMAND CAPACITY DESIGN
REGION SCHEME CENTER (KwW) DETAIL

VIl ULUNG PELIANG Tahuna/Tamako 1000 KW |Tecsult 1986
VI BAMBALO Poso 2400 KW |Tecsult 1986
VI KOLONDOM Toli Toli 1500 KW |Karya

X . WERBA Fak Fak 1450 KW |Teknindo

X1 LOKOMBORO Waikabubak 860 KW |Tecsult 1986

North Sulawesi

PLN REGIONS: VII

VIII - South Sulawesi
X - Irian Jaya
XI = NTT
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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.



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, matérial 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.

-VI-



The chart below 1lists the characteristics of several systenm
components.
¢
PROJECT TURBINE GENERATOR SWITCHGEAR PENSTOCK
ULUNG PELIANG 1 unit 1 unit 1 unit L= 875 M
Q = 2.1 M/sec 1.2 MW 1.2 MW D= 1.15 M
H=64 M 6 KV 6 KV
RPM = 1000 RPM = 1000
P = 1597 HP
BAMBALO 2 units 2 units 2 units L= 430 M
Q = 2.4 M/sec 1.25 MW 1.25 MW D= 1.70 M
H=64 M 6 KV 6 KV
RPM = 1000 RPM = 1000
P = 1830 HP
KOLONDOM 2 units 2 units 2 units L= 575 M
Q =1.29 M/sec| .750 MW .750 MW D= 1.15 M
H=70 M 6 KV 6KV
RPM = 1000 RPM =1000
P = 1074 HP
(optional)
1 unit 1 unit 1 unit
Q = 2.57 1.5 MW 1.5 MW
H=70 M 6 KV 6 KV
RPM = 1000 RPM = 1000
P = 2147 HP
LOKOMBORO 1 unit 1 unit 1 unit L= 230 M
Q = 2.6 M/sec -9 MW -9 MW D= 1.30 M
H= 40 M 6 KV 6KV
RPM = 600 RPM = 600
P = 1075 HP :
WERBA 1 unit 1 unit 1 unit
Q = 2.57 M/sec| 1.5 MW 1.5 MW
H= 70 M 6 KV 6 KV
RPM = 1000 RPM = 1000 -
P = 2147 HP
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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 1limits. 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. Werba 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 eguipment
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 die§el generation.

Costs were discounted at four different rates.

BENEFIT / COST RATIO -

PROJECT DEMAND CENTER B / C RATIO
8% 10% 12% 14%
Ulung Peliang Tahuna 2.64| 2.22 1.90 1.64
Bambalo Poso / Tentena 3.76| 3.15 2.68 2.31
Kolondom Toli Toli 2.53| 2.12 1.81 1.55
Lokomboro Waikabubak 2.75] 2.32 1.99 1.72
Werba Fak Fak 2.78| 2.34 2.00 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

-IX-
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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 dct. 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.



9. PRIVATE SECTOR PROJECTS -
It should be pointed out that any private sector development of

mini-hydro schemes at the present, remains contingent 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 110,188
Pop. rate of growth 2.44%
Electrification ratio 34%
Average annual peak load 1751 KW
Current capacity . 1760 KW
Annual energy production 6.1 GWH
Current production cost per/KWH 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. -



POPULATION GROWTH PROJECTION
PROJECT: ULUNG PELIANG

LOAD CENTER: TAHUNA

Year
1991
1992
1993
1994
1995
1986
1997
1998
1999
2000

P

opulation
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%

Population
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ELECTRIFICATION RATIO 1992-93
PROJECT: ULUNG PELIANG

LOAD CENTER: TAHUNA v
Total Percent

Electrified Households . 7.560 66

Non-electrified Households 14.521 34

Total Households 22,081 100

Electrification Ratio

Electrified HRORREE,
'!"rm-

Households 34%

Non-electrified
Households 66%




CUSTOMER BREAKDOWN 1992-93
PROJECT: ULUNG PELIANG '
LOAD CENTER: TAHUNA

Type Percent
Residential 745
Commercial 105
Industrial 35
Pubilic 115

XN
N

CUSTOMER BREAKDOWN 1992-93

COMMERCIAL
105% .

INDUSTRIAL 3.5%

PUBLIC 11.5%

RESIDENTIAL
74.5%




AVERAGE ANNUAL PEAK LOAD: KW
PROJECT: ULUNG PELIANG

LOAD CENTER: TAHUNA .
Year Kw
1991 1,565
1992 1.655
1993 1.751
1994 1.852
1985 1,859
1986 2,072
1997 2.192
1998 2.314
1999 2.453
2000 2.595

rAssume annual peak load growth rate of 5.8%

Average Annual Peak Load

3000 /L
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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, older 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 2.1 cumecs
Design flow 2.1 cumecs
Net head 64 meters
Power 1090 KW
Length of open channel 100 meters
Length of penstock 875 meters
Diameter of penstock 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.



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 project should be imglgmenteg as_planpned 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 chanQe. A redesign will be
required, however this alone should not be costly.
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SCREENING EVALUATION:

PROJECT: ULUNG PELIANG

OPERATION &
MAINTENANCE ACTIVITIES

DEMAND CENTER: TAHUNA

CONSTRUCTION ACTIVITIES
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Spacial Techniques or Equipment Required (2)

Subsatantlal Difficuities Anticipated (3)
Unacceptable Conditions (4}



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 dischérges.

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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SMALL HYDROELECTRIC SYSTEM PARAMETERS from file ULUPEL.SHD 06-24-1993

_SLOPE IN DEGREES FROM THE HORIZONTAL =——===—=——co— e —cecmm e 0.00
SLOPE AS PERCENTAGE (PERCENT RISE PER UNIT OF RUN) ---=—--=—=——c—eec—aooo 0.00
SLOPE DISTANCE AS MEASURED ALONG THE SURFACE ---------------c—m—oo—oeae 0.00
HORIZONTAL OR MAP DISTANCE ==-==-=-=-o-—m—mmem—mmmemm R D E R Db St 0.00
VERTICAL DISTANCE (CHANGE IN HEIGHT) =—=---———o—eeem oo 0.00
ACCUMULATED SLOPE DISTANCE OF PREVIOUS ENTRIES --—----=--=o---eoe—oo——o 0.00
ACCUMULATED HORIZONTAL DISTANCE OF PREVIOUS ENTRIES -=—=-----——o——~o—aa 0.00
ACCUMULATED VERTICAL DISTANCE OF PREVIOUS ENTRIES -------------o—eeo—-- 0.00
STATIC OR GROSS HEAD OF WATER IN FEET ===------——-ooocmmmmmm oo 216.54
STATIC OR GROSS HEAD OF WATER IN METERS -—=—--—---—-—c—-meomcmm oo 66.00
STATIC OR GROSS HEAD OF WATER IN POUNDS PER SQUARE INCH -==---—m-—c——--- 93.76
STATIC OR GROSS HEAD OF WATER IN KILOPASCALS =------------e---o—c—ooo-— 646.94
FLOW OF WATER IN AMERICAN GALLONS PER MINUTE -------------——e—c——o—cooe 33371.62
FLOW OF WATER IN CUBIC FEET PER MINUTE --=---=----c-c-—memmecmconoeone 4461.45
FLOW OF WATER IN CUBIC FEET PER SECOND ==~--=-------cmcocecoecccom—ooann 74.36
FLOW OF WATER IN CUBIC METERS PER SECOND ----=-o------e-o—com—oomeoooao- 2.10
HEAD LOSS DUE TO FRICTION, IN FEET -----------o-escwmemmao e cccocae 5.86
HEAD LOSS DUE TO FRICTION, IN METERS —==--—---em—o—moom oo c e 1.79
HEAD LOSS DUE TO FRICTION, IN POUNDS PER SQUARE INCH ------------—o--—- 2.54
HEAD LOSS DUE TO FRICTION, IN KILOPASCALS --------=-=-—-c—c—c—eceocoomoo 17.51
HEAD LOSS DUE TO FRICTION, AS PERCENTAGE OF STATIC OR GROSS HEAD ------ 2.7
INSIDE DIAMETER OF PENSTOCK IN INCHES ~-=—-----meem e 45,28
INSIDE DIAMETER OF PENSTOCK IN CENTIMETRES ----=-=-cceccccococoncacaoue 115.00
HAZEN - WILLIAMS COEFFICIENT OF FRICTION FOR PIPE BEING CONSIDERED ---- 150.00
DYNAMIC OR WORKING HEAD OF WATER IN FEET ------=-------o—oomooooooo o 210.67
DYNAMIC OR WORKING HEAD OF WATER IN METERS ------=--—-—=me—o——cc—caoaoa 64.21
DYNAMIC OR WORKING HEAD OF WATER I[N POUNDS PER SQUARE INCH ------=-e=-- 91.22
DYNAMIC OR WORKING HEAD OF WATER [N KILOPASCALS ----------e-c—-co—c—co- 629.43
TOTAL LENGTH OF PENSTOCK IN FEET -----------cmomomeoeoem e mmcmccca—ee 2870.73
TOTAL LENGTH OF PENSTOCK IN METERS ----=-————e-m-—ocoo oo oo cmmman e 875.00
VELOCITY OF WATER IN PENSTOCK, FEET PER SECOND -----=-===---o-occocoo——o 6.70
VELOCITY OF WATER IN PENSTOCK, METERS PER SECOND -=---=----c-cmcocom—o- 2.04
PERCENT EFFICIENCY OF PENSTOCK ~~-=---=-mo—o—eo—ooo oo —osaoeo—ee 97.29
PERCENT EFFICIENCY OF TURBINE -------e-c----eoesocmm oo oo am oo 90.00
PERCENT EFFICIENCY OF GENERATOR —===-====c=-=—-—-c—ceco—mmeooo———osacoo~ 92.00
OVERALL EFFICIENCY OF WHOLE SYSTEM, AS A PERCENTAGE -=-=---=======-=-=-= 80.56
MECHANICAL POWER OUTPUT OF TURBINE IN HORSEPOWER -~===-=--c-s-c-————-=a- 1597.78
ELECTRICAL POWER OUTPUT OF SYSTEM IN KILOWATTS --—-----co-—o—ccw—eomcoo 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 ======mmme—meo—momoooooe L 0
SLOPE AS PERCENTAGE (PERCENT RISE PER UNIT OF RUN) ===--——=—-—mmmemeee 0
SLOPE DISTANCE AS MEASURED ALONG THE SURFACE --=-=---~====----—cmmmmea——o 0
HORIZONTAL OR MAP DISTANCE === ===== === o= o= oo oo oo e oo 0.00
VERTICAL DISTANCE (CHANGE IN HEIGHT) ====mo-mmmom oo 0.
ACCUMULATED SLOPE DISTANCE OF PREVIOQUS ENTRIES -=--==—-=--=-cmemmmemeeo 0
ACCUMULATED HORIZONTAL DISTANCE OF PREVIOUS ENTRIES ~=--~-c--womo—ao-oe 0

0

ACCUMULATED VERTICAL DISTANCE OF PREVIOQUS ENTRIES --==--==-==-ve-o-w-—--o (e70)
STATIC OR GROSS HEAD OF WATER IN FEET ----=---e--vmrereme—m—rvecn oo 216.54
STATIC OR GROSS HEAD OF WATER IN METERS -------oer-—-me-rere o e ec e m 66.00
STATIC OR GROSS HEAD OF WATER IN POUNDS PER SQUARE INCH ===-==w-cc-—-c-e- 93.76
STATIC OR GROSS HEAD OF WATER IN KILOPASCALS =----~=—-~=-—--=-e-ce—ce—w-oo 646.94
FLOW OF WATER IN AMERICAN GALLONS PER MINUTE ---=-=-==--w=-ce-ee—cecn—ao 24406.11
FLOW OF WATER IN CUBIC FEET PER MINUTE ----------eroscmmrcmcecccccconnox 3262.85
FLOW OF WATER IN CUBIC FEET PER SECOND --=-=-=-c---omeceoocm e e—cmee 54.38
FLOW OF WATER IN CUBIC METERS PER SECOND -------=ec-cscococororccccncaon 1.54
HEAD LOSS DUE TO FRICTION, IN FEET —-----=-e--—-commmemmmem e e 2.92
HEAD LOSS DUE TO FRICTION, IN METERS ~----c----coceeocccocnmncncnccooao 0.89
HEAD LOSS DUE TO FRICTION, IN POUNDS PER SQUARE INCH -------—co—e——oo—-o 1.26
HEAD LOSS DUE TO FRICTION, IN KILOPASCALS -----------c-----c-vrccecmcaa- 8.71
HEAD LOSS DUE TO FRICTION, AS PERCENTAGE OF STATIC OR GROSS HEAD -=-~-- 1.35
INSIDE DIAMETER OF PENSTOCK IN INCHES -----=-------ccccccmmrccmcc e 45,28
INSIDE DIAMETER OF PENSTOCK IN CENTIMETRES =--=----=-=--c-—-cocvmmcrcca—a 115.00
HAZEN - WILLIAMS COEFFICIENT OF FRICTION FOR PIPE BEING CONSIDERED ---- 160.00
DYNAMIC OR WORKING HEAD OF WATER IN FEET --=-------omeccmmmmrcc e 213.62
DYNAMIC OR WORKING HEAD OF WATER IN METERS ---------seccorcccrconcraoaaa 65.11
DYNAMIC OR WORKING HEAD OF WATER IN POUNDS PER SQUARE INCH -=--=--=----- 92.50
DYNAMIC OR WORKING HEAD OF WATER IN KILOPASCALS --=--~---c=c-c-r—ocova—-a 638.23
TOTAL LENGTH OF PENSTOCK IN FEET -~=m-e-eecroccmcm e ccc e c e cce e 2870.73
TOTAL LENGTH OF PENSTOCK IN METERS ---------cececcocr e c e cm e mc e 875.00
VELOCITY OF WATER IN PENSTOCK, FEET PER SECOND -------~----—-seccm—oama 4.90
VELOCITY OF WATER IN PENSTOCK, METERS PER SECOND -=-==--==--—cccoacc—o=e- . 1.48
PERCENT EFFICIENCY OF PENSTOCK ----=—-=--cccmemc s c e emcce e 98.65
PERCENT EFFICIENCY OF TURBINE =----~-----cc-cmme o e e e 88.00
PERCENT EFFICIENCY OF GENERATOR ---==------emmme s e me e cmmcmcm oo 80.00
OVERALL EFFICIENCY OF WHOLE SYSTEM, AS A PERCENTAGE ~--=-—-=--=~-e-=--- - 78.13
MECHANICAL POWER OUTPUT OF TURBINE IN HORSEPOWER ----=----=c-v--eeo———-- 1158.53
ELECTRICAL POWER OUTPUT OF SYSTEM IN KILOWATTS -=------=c-c-eoveocecooo- 777.84
AMOUNT OF ELECTRICAL ENERGY PRODUCED IM ONE DAY, IN KILOWATT HOURS ----18668.10
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SMALL HYDROELECTRIC SYSTEM PARAMETERS from file ULUPELS0.SHD 06-24~-1993

SLOPE IN DEGREES FROM THE HORIZONTAL ====-=m===-c-=mmmmommm oo 0.00
SLOPE AS PERCENTAGE (PERCENT RISE PER UNIT OF RUN) -q-======--==-oooocon 0.00
SLOPE DISTANCE AS MEASURED ALONG THE SURFACE ----=-=====--=-ooeemmeooo o 0.00
HORIZONTAL OR MAP DISTANCE =m=mm= === === o oo e 0.00
VERTICAL DISTANCE (CHANGE IN HEIGHT) =======cmm oo e 0.00
ACCUMULATED SLOPE DISTANCE OF PREVIOUS ENTRIES ===--===-mcmmmemomaaeaao 0.00
ACCUMULATED HORIZONTAL DISTANCE OF PREVIOUS ENTRIES ==—=-c--mce—e—aoaaa 0.00
ACCUMULATED VERTICAL DISTANCE OF PREVIOUS ENTRIES ~=——---cmemmmmacocoaao 0.00
STATIC OR GROSS HEAD OF WATER IN FEET =-====-===—=- - 216.54
STATIC OR GROSS HEAD OF WATER IN METERS ———==—==-- == e 66.00
STATIC OR GROSS HEAD OF WATER IN POUNDS PER SQUARE INCH =—====-—=—e——mn 93.76
STATIC OR GROSS HEAD OF WATER IN KILOPASCALS --=-—=-——==cccmmmmeaaaaaoo 646.94
FLOW OF WATER IN AMERICAN GALLONS PER MINUTE ===-===—mocmcmm e 16934.85
FLOW OF WATER IN CUBIC FEET PER MINUTE ==-=-=--=mo—=cmemmmmomoee o 2264.02
FLOW OF WATER IN CUBIC FEET PER SECOND =-=~=-=----m oo 37.73
FLOW OF WATER IN CUBIC METERS PER SECOND -=======-—=-=cmmmecemaeceee 1.07
HEAD LOSS DUE TO FRICTION, IN FEET =-=---mmmmm oo oo eee 1.48
HEAD LOSS DUE TO FRICTION, IN METERS ===-====occcmo oo 0.45
HEAD LOSS DUE TO FRICTION, IN POUNDS PER SQUARE INCH ------- R 0.64
HEAD LOSS DUE TO FRICTION, IN KILOPASCALS ==---=--==--mcemmmecmeeoo 4.43
HEAD LOSS DUE TO FRICTION, AS PERCEHMTAGE OF STATIC OR GROSS HEAD -~---- 0.68
INSIDE DIAMETER OF PENSTOCK IN INCHES =====-==ommmemom oo 45,28
INSIDE DIAMETER OF PENSTOCK IN CENTIMETRES ==---=n-o-omomomemecccmooo o 115.00
HAZEN - WILLIAMS COEFFICIENT OF FRICTION FOR PIPE BEING CONSIDERED ---- 160.00
DYNAMIC OR WORKING HEAD OF WATER IN FEET =---=-----=---cmmmmmeoccememeeee 215.05
DYNAMIC OR WORKING HEAD OF WATER IN METERS -=--=-———ccecmmmmcemmceo—o 65.55
DYNAMIC OR WORKING HEAD OF WATER IN POUNDS PER SQUARE INCH ==-===-==-===- 93.12
DYNAMIC OR WORKING HEAD OF WATER IN KILOPASCALS --==----===-c=a-c—aaaeo 642.51
TOTAL LENGTH OF PENSTOCK IN FEET «rm-m-=mmoomomm oo oo cmemcemae 2870.73
TOTAL LENGTH OF PENSTOCK .IN METERS ===-=-=——=-mmm oo cmo o ommmcmmae 875.00
VELOCITY OF WATER IN PENSTOCK, FEET PER SECOND -=--===—---=moooooomeeoe 3.40
VELOCITY OF WATER IN PENSTOCK, METERS PER SECOND =-=-======-=—=—ccacocano 1.04
PERCENT EFFICIENCY OF PENSTOCK === === oo mm e e e 99.32
PERCENT EFFICIENCY OF TURBINE === == - - == o s oo eee 86.00
PERCENT EFFICIENCY OF GENERATOR ==== oo oo oo o oo e e eeee 88.00
OVERALL EFFICIENCY OF WHOLE SYSTEM, AS A PERCENTAGE ~-——-==-----c=cmoe- 75.16
MECHANICAL POWER OUTPUT OF TURBINE IN HORSEPOWER =-===—=-——=cccacocoeon 790.88
ELECTRICAL POWER OUTPUT OF SYSTEM IN KILOWATTS ==-=-=cecmoe—coceomomman 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 ===mmmmmommmomooo oo 0.00
SLOPE AS PERCENTAGE (PERCENT RISE PER UNIT OF RUN) =-===-=-—==ccooomoomoon 0.00
SLOPE DISTANCE AS MEASURED ALONG THE SURFACE =====-==docmcmma o 0.00
HORIZONTAL OR MAP DISTANCE ==-=-===m===—mmmmm—=mm oo m oo m oo 0.00
VERTICAL DISTANCE (CHANGE IN HEIGHT) ===mmm=mm=omomemmommommemcem e 0.00
ACCUMULATED SLOPE DISTANCE OF PREVIOUS ENTRIES ===-=-=-==--mmoeommeemme 0.00
ACCUMULATED HORIZONTAL DISTANCE OF PREVIOUS ENTRIES --=====-=—e-c—-monm 0.00
AGCUMULATED VERTICAL DISTANCE OF PREVIOUS ENTRIES --==--==-===c-eoooooo- 0.00
STATIC OR GROSS HEAD OF WATER I[N FEET -=-=m==mmm=—c-—mcm—e——meeeooomee 216.54
STATIC OR GROSS HEAD OF WATER IN METERS ========-=-==-=—-o——eooomcooono 66.00
STATIC OR GROSS HEAD OF WATER IN POUNDS PER SQUARE INCH =-=—=-----=-----= 93.76
STATIC OR GROSS HEAD OF WATER IN KILOPASCALS =-=--=-----==eocmcoceanmnx 646.94
FLOW OF WATER IN AMERICAN GALLONS OER MINUTE -====-==c=-==-oc—oomoccoon 8467.42
FLOW OF WATER IN CUBIC FEET PER MINUTE —==-=-m=-m-mmommmccomom oo 1132.01
FLOW OF WATER IN CUBIC FEET PER SECOND --==-=========-=-=m—omoocooaoonan 18.87
FLOW OF WATER IN CUBIC METERS PER SECOND ====c=-==-===---e=-mcmcecoeooe 0.53
HEAD LOSS DUE TO FRICTION, IN FEET ===-m=—mc-—m—m— o mmmmommeommmmommoee 0.41
HEAD LOSS DUE TO FRICTION, IN METERS =m=====-==—mmmmmmmom oo oo 0.13
HEAD LOSS DUE TO FRICTION, IN POUNDS PER SQUARE INCH =-====-=-------ouo . 0.18
HEAD LOSS DUE TO FRICTION, IN KILOPASCALS ======-=-==-m=e--eemeeea—e——e 1.23
HEAD LOSS DUE TO FRICTION, AS PERCENTAGE OF STATIC OR GROSS HEAD -=---- 0.19
INSIDE DIAMETER OF PENSTOCK IN INCHES =—===—=====c=cocoommooom oo oo 45.28
INSIDE DIAMETER OF PENSTOCK IN CENTIMETRES ----=-=--—-cmmmmoomoomomeoon 115.00
HAZEN - WILLIAMS COEFFICIENT OF FRICTION FOR PIPE BEING CONSIDERED ---- 160.00
DYNAMIC OR WORKING HEAD OF WATER IN FEET =—=-—-=-==-=-ommemommcmememeoee 216.12
DYNAMIC OR WORKING HEAD OF WATER IN METERS ==-======-=--—-ooommmeomeoo- 65.87
DYNAMIC OR WORKING HEAD OF WATER IN POUNDS PER SQUARE INCH ------------ 93.58
DYNAMIC OR WORKING HEAD OF WATER IN KILOPASCALS =-======c--=c=--cocmcono- 645.71
TOTAL LENGTH OF PENSTOCK IN FEET =---=-=m—m=o-mmoom oo moomomccomcmmmmee 2870.73
TOTAL LENGTH OF PENSTOCK IN METERS ~====m=====mm: —=momemcececeecee e oo 875.00
VELOCITY OF WATER IN PENSTOCK, FEET FER SECOND =-=============mem—eeeo- 1.70
VELOCITY OF WATER IN PENSTOCK, METERS PER SECOND =-=-==-mm-=m-mm—m———a- 0.52
PERCENT EFFICIENCY OF PENSTOCK -=-=r-c=-m—-mm-m-mcmmmeme—cec—ec——c————— 99.81
PERCENT EFFICIENCY OF TURBIME -=-mro-memmm=omcemimm o m e mmmemmmcmemmmeee 84.00
PERCENT EFFICIENCY OF GENERATOR == -= -mm=m === mmomeommmcm——memeemme o 86.00
OVERALL EFFICIENCY OF WHOLE SYSTEM. A3 A PERCENTAGE ======-==-=c====-a- 72.10
MECHANICAL POWER OUTPUT OF TURBINE IN HORSEPOWER =======m=m-m===c—aaoea- 388.17
ELECTRICAL POWER OUTPUT OF SYSTEM IN KILOWATTS =---me-mcmm-mocmcmoeeeee 249.03
AMOUNT OF ELECTRICAL ENERGY PRODUCEL: IM 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 activity - While temporary ‘in nature, short term
impacts can be significant, such as erosion caused by excavation
and construction activities carried ocut 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 stredm 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 quality
no worse than occasional normal flooding.
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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 6cean, where
fishing is one of the primary economies.

c siti s ini ject - In contrast to diesel
generating plants, mini hydro projects produce no air or thermal
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 o0il. 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 1local 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.



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 PELIANG
DEMAND CENTER: TAHUNA

CAPACITY: 1x1,090 kW
Date: Aug 2, 1993

CODE DESCRIPTION TOTAL  UNITPRICE TOTAL EXCHANGE  TOTAL TOTAL
____________________________ X1000Rp_ _ _SUS._ __x1000 _ _RATE___ x1000Rp _ _x 1000 Rp
0.0 LAND AND LAND RIGHTS 25,000 0 0 25,000
PROJECT DIRECT COST
CIVIL WORK
1.0 General 155,000 0 0 155.000
2.0 Land Clearing and Fencing 22,000 0 0 22,000
3.0 Access Road 10,000 0 0 10,000
4.0 Bridges ] 0 0 0
50 Headwork Water Control 180,000 0 0 180,000
6.0 Open canal 100 Meters 220,000 0 0 220.000
7.0 Headrace Penstock 870 meters 506,000 0 0 506.000
8.0 Powerhouse and Civil 62,000 0 0 62.000
9.0 Tail Race 8000 0 0 8,000
10.0 Switchyard Cvil 5,000 0 0 5,000
110 Operator House and Yard 25,000 0 0 25,000
SUB TOTAL CIVIL WORK 1,193,000 0 0 1,193.000
GENERATING AND SWITCH YARD EQUIPMENT :
M-1  Mechanical Equipment 24,500 $490 2,100 1,020,000 1,053,500
E-1 Electrical Generating Equip. 24,500 $163 2,100 342,300 366,800
E-2 Switchyard Equipment 120,000 [} V] 120,000
SUBTOTAL GENERATING AND
SWITCHYARD EQUIPMENT 169,000 653 1,371,300 1,540,300
SUBTOTAL PROJECT DIRECT COST 1,362,000 653 1,371,300 2,733,300
PROJECT INDIRECT COST
-1 Project Management Services 125,000 60 2,100 126,000 251,000
-2 Start Up and Commissioning 5,000 20 2,100 42,000 47.000
-3 Engineering 134,000 es 2,100 136,500 270,500
SUBTOTAL PROJECT INDIRECT COST 264,000 145 304,500 568,500
TOTAL DIRECT AND INDIRECT COST 1,626,000 798 1,676,800 3,301,800
Risk 10% PPN tax 10% 325,200 80 2,100 167580 492,780
CONTINGENCY 243,900 80 2,100 167,580 411,480
TOTAL CONSTRUCTION COST 2,195,100 958 2,010,880 4,206,060
TOTAL INVESTMENT COST . 2,220,100 988 2,010,960 4,231,060

$1,848 /KW $2,014,790
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HYDRO GENERATED POWER SCHEME

COST ANALYSIS OF COMPARABLE DIESEL
‘AND HYDRO GENERATED POWER SCHEMES
PROJECT: ULUNG PELIANG
DEMAND CENTER: TAHUNA

CAPACITY: 1090 kW

“All costs ara expressed In current Rupiahs

Capitafization Costs:  Initial capital expenditure

Annualized Costs; Operation & Adm. Expense per year
Maintenance Expense per year

Year Capital Exp.  Operation. Exp.

0 Q 0
1 1,692,424 0
2 2,538,636 o]
3 20,000
4 20,000
S 20,000
6 20,000
7 20,000
8 20,000
9 20,000
10 20,000
11 20,000
12 20,000
13 20,000
14 20,000 -
18 20,000
16 20,000
17 20,000
18 20,000
18 20,000
20 20,000
21 20,000
22 20,000
2 20,000
24 20,000
25 20,000

Main. Exp.

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 costs discounted over the life of the hydro:

Obsarved Cost per kilowatt hour:
Capasity Factor:

Total Cost incurred over the life of the of the project:
Tota! Kilowatt hours produced over the 25 years:

Total Cost per kilowstt hour:

2-Aug-93

4,

Cost
000 P

231,060

20,000

10,000

Total Cost Present Value Present Value Present Value Present Value

8.3

L XI000Rp_ _ __st8% __
0

1,692,424 1,567,058
2,538,636 2,176,471
30,000 23,815
30,000 22,051
30,000 20,417
30,000 18,905
30,000 17,505
30,000 16,208
30,000 15,007
30,000 13,896
30,000 12,866
30,000 11,913
30,000 11,031
30,000 10,214
30,000 9,457
30,000 8,757
30,000 8,108
30,000 7.507
30,000 6,951
30,000 6,436
30,000 5,960
30,000 5,518
30,000 $,109
30,000 4,731
30,000 4,381
4,010,276
T0% 0%
4,921,080 4,921,080

139,300,000 119,400,000

41.21

COST ANALYSIS OF COMPARASBLE DIESEL
AND HYDRO GENERATED POWER SCHEMES
PROJECT: ULUNG PELIANG
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1,538,567
2,098,046
22,538
20,490
18,628
16,934
15,395
13,995
12,723
11,366
10,515
9,859
8,690
7,800
7,182
6,529
5,935
§,396
4,905
4,459
4,054
3.685
3,350
3,048
2,769

3,856,859

80%
4,921,080
99,500,000
49.46

eLo%

LE1R%___ atian
1,511,093 1,484,582
2,023,785 1,953,398
21,353 20,249
19,066 17,762
17,023 15,581
15,199 13,668
13,570 11,989
12,116 10,517
10,818 9,225
9,659 8,092
8,624 7,099
7,700 6,227
6,875 5,462
6,139 4,751
5,481 4,203
4,894 3,687
4,369 3,234
3,901 2,837
3,483 2,488
3,110 2,183
2,777 1,918
2,479 1.680
2,214 1,473
1,976 1,292
1,765 1,134
3,719,471 3,594,768



DEMAND CENTER: TAKUNA

CAPACITY: 1030 kW

COMPARABLE DIESEL GENERATED POWER SCHEME

Number of Generators to produce a comparable outpyt capacity of 1090 kW:

Muttiplier

Number of 250 kW diese! units to meet a constant 10SOKW capacity:

*All costs are expressed In current Ruplahs

Capitalization Costs:  Initial capital expenditure per unit _
Major overhaul cost per unit

Annuatized Costs: Diesel fuel costs per year/ unit
Lubrication cost per year/ unit
Operation & Administrative costiyear

Cost/ untt

.- X000 _

241,115
50,000

105,731
7,082
20,000

Year Capitai Exp.  Major Overhaul Diesel & lube Exp.  Operation Exp.

1,687,805

385,000

9 415,800

13 449,064

17 484,989

21 523,788

- XJQOORp _ _ _x1000Rp _ _ _x1000Rp _ _

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

Total cost discounted over the [fe of the diesel generators:

Observed Cost per kilowatt hour:

Total Cost incurred over the life of the of the project:

Total Kilowatt hours produced over the 25 years:
Total Cost per kilowatt hour (Rp):

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
20,600
20,000
20,000

_#ofunits

7
7

7

Total Cost

1,687,803
350,000

740,117
49,574
20,000

Annual Real
21000 _ Cost Escalation

2%

3%
3%
0%

Total Cost Present Value Present Value Present Value Present Value

1,887,805
809,691
833,382
857,783
882,917

1,293,804
635,468
962,932
991,220

1,438,187

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

1,489,038

1,533,130

1,578,524

1,625,279

33,237,999
189,000,000

167.03
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XJ000Rp_ _x1000Rp _ __at8% __

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
586,469
401,838
382,854
364,954
478,974
331,840
316,147
301,382
391,363
273,898
261,115
248,932
237,320

10,584,760

S 10%

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
334,673
482,007
310,649
290,736
272,105
350,623
238,356
223,080
208,804
265,215
182,925
171,217
160,261
150,007

8,570,138

at 12%

1,687,805
722,938
664,367
610,553
561,110
734,139
473,937
435,582
400,337
517,893
338,180
310,842
285,709
365,527
241,388
221,881
203,953
258,113
172,334
158,416
145,624
182,348
123,058
113,127
103,996

95,604

7,053,860

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

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 1MW) 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,

4

Marshall Reed, Program Manager
International Geothermal Program
Geothermal Division, EE-122



