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Photo: Evaluation Team at Las Canoas mini-hydro power plant

$����3� �����	�*���������������!��;� �	���"��  ���%��#���
���"�	�� ��	
��	��6	����������%���	
%��#�,AA�6	 B

	�	
�6A�



THE SWEDISH ENERGY SUPPORT TO NICARAGUA 1981–1999 – Sida EVALUATION 00/33 3

�� ���	�������������

��� ���	��	�����������8�����
�����
��	�
�3��	#�	���5)��������	��	��������	��#�  '��� �������� ��'
�����)�*���) �	�����������8�%�	�	����!������8�*����������������������	��%��)����! ���������	���*�
�	���  ����	��*����!�� ��*�����������))�����$����	��������	������)�*����	�����)�����%�����
�3��	'
#�	���5)�	��������	� ����#����#���9���	���  ����	�������)�����%��	��	��
����3����%������	�������
��

4����	�	
�#����'���	�#�����	�����	�8���3� �*����	�����������#!��
����	���!������������)��3���3�
�	��
��������
����%����� ������������$�������	���	��%�����
�3��	#�	��*����������3������%��#� �	
'
���#���3� �)#�	����	���������	��������������#��#��
�	���#����������������))����%�  �*�������
�	���	��
�����������))����!���#���#) �#�	�����������)������ �����!� ������	��%��	��#)����	�
����#� �)�*���) �	��C+ �	���
�����
��D8�*������	� ������#)������))����%���%���� �%�� �

$����	�������%��������)�*�����3� �)#�	����#��	�������	
��	������&���,��-����������!���#�����
%������%��	��
�����������))�����	�������� ����������$���	�*�
�3��	#�	�8�� �������	�����8��#!��7��
�	���)�����%�)��3���9����	��	������ �������)�*�����������$����#��������)���)������%�
�3��	'
#�	�/��	���%�	�	��	
�%��������� �������) �	��� ���� �7� ���	��!���
����	��������
�	��	����������
%����E��	��������	� ������������	
�

�*�����������	���#����%�  �*�������8��	�������	��������	� ���))�������.
�/�
�08��	� ���	
��

�	������#)�	�	�8�!���#��)�����%������	��
�����������))����������!���#��� �����	�����#��'������
����������*����� ����	��<�	���	�! �=����%�	���	��#�����#)����	�������)�*�����3� �)#�	��

$����	��������	� ���))����)��
��#�%�99 �������%�����	�#!����%������	���	���������	
�	
�)���������
%����*��������3� �)#�	�����)������	�*����
�����
��� ��������)����	
������%��	��
����))�����	
�����

�������������!����%%��������#���
�� ����	�����(��3�(((
Project Name Implementation

Period
Implementing
Bodies

Consultants Total Sida
Funds

Small-scale hydropower 1981–1990 SIDA/ INE SWECO 42MSEK

Rio Viejo Studies

•  Master Plan

•  Feasibility Studies

•  La Sirena Study

1993–95 SIDA/INE SWECO

SWEDPOWER

NORKONSULT

20MSEk

(+!0MSEK
NORAD)

Planta Nicaragua
Rehabilitation

1987–1999 Sida- INE/ ENEL ABB-STAL

AF EnergiKonsult

150 MSEK

(97)

Inst. Strengthening INE 1993–95 SIDA/INE Sydkraft 6.4 MSEK

Gender activities
at INE/ENEL

1987–96 Sida- INE/ENEL Local consultants 2.5 MSEK

(93–96)

Briquettes of cotton
by-products

1986– Sida-NATUR SWEDIND

Prosolvia AB

6.5 MSEK

Oil import

Complementary drilling
at geothermal plant

+25 MSEK
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Encargado
Implementación

Consultores Total
Fondos
ASDI

Escala-menor hidroeléctrica 1981–1990 ASDI/INE SWECO 42MSEK

Estudios Rió Viejo
•  Plan maestro
•  Estudios Viabilidad
•  Estudios La Sirena

1993–95 ASDI/INE SWECO 20MSEK

(+!0MSEK
NORAD)

Rehabilitación Planta Nicaragua 1987–1999 Asdi-INE/INE ABB-STAL
AF Consultores Energía

150 MSEK
(97)

Fortalecimiento Institucional INE 1993–95 ASDI/INE Sydkraft 6.4 MSEK

Actividades de Genero para INE/ENEL 1987–96 ASDI-INE/ENEL Consultores Locales 2.5MSEK
(93–96)

Bloques de rastros de algodón 1986– ASDI-NATUR SWEDIND
Prosolvia AB

6.5MSEK

Importación de Petróleo
Perforación para la planta geotérmica
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INE/ENEL 1985 1995 2000

Hydropower

 Centroamerica 48 MW 48 MW 48 MW

 Santa Barbara 46 MW 46 MW 46 MW

 Wabule, Las Canoas 3 MW 3 MW

Geothermal

 Momotombo 35 MW 40 MW 15 MW

Oil fired thermal

 Nicaragua 100 MW 100 MW 100 MW

 Managua 75 MW 66 MW 57 MW

 Las Brisas (GT) 25 MW 60 MW

 Chinandega 15 MW 15 MW 14 MW

TOTAL INE/ENEL 319 MW 343 MW 343 MW

Private sector

 Oil fired themal - - 143 MW

TOTAL 319 MW 343 MW 486 MW

Sources: Sida Energy Sector studies for 1985, 1995, INE for 2000
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��
1985 1995 2000

MW % MW % MW %

Hydropower 94 29% 97 28% 97 20%

Geothermal 35 11% 40 12% 15 3%

Oil fired thermal 190 60% 206 60% 374 77%

TOTAL 319 MW 343 MW 486 MW

Sources: Sida Energy Sector studies for 1985, 1995, INE for 2000
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��C81#D
1985 1995 1998

GWh % GWh % GWh %

Hydropower 255 27 % 399 25% 296 15%

Geothermal 285 31% 281 17% 334 16%

Other thermal 392 42% 932 58% 1404 69%

Total 932 GWh 1612 GWh 2034 GWh

Sources: Sida Energy Sector studies for 1985, 1995, INE for 1998
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��������&A��
�� ������C81#D
1985 1995 1998

GWh % GWh % GWh %

Residential 297 31% 410 36% 460 31%

General 178 18% 271 24% 405 27%

Industry 298 31% 231 20% 338 23%

Public light 22 2% 21 2% 34 2%

Irrigation 110 11% 88 8% 85 6%

Water pumping 67 7% 108 10% 155 11%

Sub total 973 1130 1477

System losses 191 487 557

Total 1164 1617 2034

Sources: Sida Energy Sector studies for 1985, 1995, INE for 1998
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BOARD OF DIRECTORS

Executive President

General Manager

ENTRESA Transmission ENEL CENTRAL

CNDC Transmission
Division

GEMOSA HYDROGESA GECSA GEOSA DISNORTE DISSUR
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������&��A��������������!����%%��������#���
�� ����	�����(��3�(((
Project Name Implementatio

n Period�

Implementing
Bodies

Consultants Total Sida Funds Characteristics

Small-scale
hydropower

1981-1990 SIDA/ INE SWECO 42MSEK Wabule, Las Canoas
studies for some 20
projects.

Rio Viejo Studies
Master Plan
Feasibility Studies
La Sirena Study

1993-95 SIDA/INE SWECO
SWEDPOWER
NORKONSULT

20MSEk
(+!0MSEK NORAD)

Incl. Design
review/Los Capules
+ pre-feasibility, Los
Capules 2 & La
Sirena

Planta Nicaragua
Rehabilitation

1987-1999 Sida- INE/ ENEL ABB-STAL
AF EnergiKonsult

150 MSEK
(97)

Institutional
Strengthening INE

1993-95 SIDA/INE Sydkraft
6.4 MSEK

Initiative taken over
by IDB

Gender activities
at INE/ENEL

1987-96 Sida – INE/ENEL Local consultants 2.5MSEK
(93-96)

Some training and
scholarships taken
over by ENEL

Briquettes of
cotton by-products

1986- Sida-NATUR SWEDIND
Prosolvia AB

6.5MSEK Not mentioned in
the ToR for the
present evaluation

Other support
Oil import
Complementary
drilling at
geothermal plant

+25 MSEK Not mentioned in
the ToR for the
present evaluation

TOTAL about 250 MSEK

�����������������������������������������������������
����#��)��������	� ����)��)��������*��7
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Photo: Technicians outside of the Wabule plant
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Photo: Wabule turbine and generator
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Photo: The monument
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production

(106 x kWh)

Availability Unit 1

(%)
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2

(%)

1985 214 39 63
1986 321 73 68
1987 280 63 43
1988 262 36 52
1989 142 411) 63
1990 239 751) 78
1991 321 76 781)

1992 465 85 841)

1993 482 75 81
1994 667 94 84
1995 637 88 86
1996 681 93 94
1997 583 67 1) 90
1998 672 93 82
1999 552 72 80

1) Unit stopped for rehabilitation during part of the year

Sources: period 1985–93 ÅF, period 1994–99 Enel
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Photo: Computer use at Planta Nicaragua
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Photo : Dam at Wabule
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Photo: Water hycinth at Lago Apanas reservoir
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NAME ORGANIZATION

Aurelio Acuña Vivas ENEL Hidro SA, (Managua) Electromechanical Engineer

Gabriel Alvarado Pasquier Planta Nicaragua, General Manager

Carlos Benavente President, Fundación Sandino, (Ministry of External Cooperation
1984-1995)

Elmer Bervis INE, Technical Advisor

Bennett Castro Altauran ENEL Hidro SA Chief Mechanicer Planta Centro America

Emiliano Castro ENEL Hidro SA Operator Wabule

Jose Dolores Centeno P. ENEL Hidro SA, Industrial Mechanicer Planta Centro America

Björn Corlin SWECO, Project Manager Small-scale Hydropower Studies

Mará Isabel Cornejo ENEL, Assistant, Finance and Budget Division

Iván Cortéz ENEL, Centro Nacional de Despacho de Carga

Mats Elerud Sydkraft AB,

Annika Eriksson ÅF Energikonsult

Gunnar Frostberg Vattenfall AB (Nordic Power Invest, Miami, formerly Swedpower
La Srena Feasibility Study Team Leader)

Anders Hagwall Sida/INEC (Head of Development Cooperation Nicaragua, 1994-
96

Elvin Hernández GEOSA, Planta Nicaragua

Operations Manager

María Horno European Union Representation, Managua

Desk Officer for Energy Projects

Farhad Irani Sida/INEC (former desk officer for energy sector in Nicaragua)

Mats Johansson Reng Consulting HB (formerly Project Manager, ÅF Energikonsult)

Elías B. Juáry M. GEOSA, Planta Nicaragua

Civil Engineering Department

Peter Lenmo SWECO, Head of Supervision Wabule Hydro Power Plant

José Ley Lau General Manager, ENCSA

(INE 1982-96, Vice Minister 1992-96)

Nelson Lopez ENEL Hidro SA (Managua)

Head of Maintenance

Lennart Lundberg SWECO (formerly Swedpower AB, Rio Viejo Master Plan Team
Leader)

Con’t
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Antonio Montenegro Lopez ENEL Hidro SA Operator Wabule

Donald Olivares ENEL Hidro SA Managing Director

Junior Jose Ramírez ENEL Hidro SA Operator Las Canoas

Emilio Rappacioli Baltodano Consulting Enginner, (Minister of Energy, 1989-96)

Bayardo Rizo ENEL Hidro SA Head of Production and Maintenance Planta Centro
America

Santos Rivera ENEL (ENTRESA) Director of External Cooperation

Per Johan Svenningsson Consultant, Galaxicon AB, author of various energy sector studies

Orlando Torres GEOSA, Planta Nicaragua,

Head, Maintenance Department

Javier Torres Cardoza ENEL Hidro SA, Head Electrician Planta Centro America

Yader Vidal García Z. GEOSA, Planta Nicaragua

Mechanical Programmer
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�������!���" Jan Eriksson, Eva
Tobisson, Ian Walton.
Department for Natural Resources and the Environment
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Ria Brouwers, Vivienne Forsythe, Sissel Hodne Steen.
Department for Democracy and Social Development
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������#../�����. Overseas Development Institute.
Department for Africa, Department for Evaluation and Internal Audit
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Emma Sterky.
Department for Infrastructure and Economic Cooperation
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. Tom Alberts, Marcelo
Dougnac.
Department for Research Cooperation, SAREC

����5 ���	�����
	�������
�������-
�)�6��. Nils Bruzelius, Peter Bentall, José Luis Rocha
Lobo
Department for Infrastructure and Economic Cooperation
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. Karlis Goppers, Björn Baaberg, Alicia Borges-Månsson,
Richard Noonan
Department for Democracy and Social Development
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Department for Africa
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Gopalan, S Sundararaman
Asia Department
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Almachiara D’Angelo, Fredrik Uggla, Juan Faroppa
Department for Latin America
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Department for Natural Resources and the Environment
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Infocenter, Sida
S-105 25 Stockholm Sida, UTV, S-105 25 Stockholm
Phone: +46 (0)8 795 23 44 Phone: +46 (0)8 698 5163
Fax: +46 (0)8 760 58 95 Fax: +46 (0)8 698 5610
info@sida.se Homepage:http://www.sida.se
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