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The Ministry of Energy and Mines (hereinafter referred to as “MEM?”) requested officially
to implement Master Plan Study for Rural Electrification by Renewable Energy in Republic of
Peru (hereinafter referred to as “the Study”). In response to the request, the Preparatory Study
Team (hereinafter referred to as “the Team”™) organized by the Japan International Cooperation
Agency (hereinafter referred to as “JICA™) was dispatched from August 24th to September 8th,
2006 and had a series of discussions with the authorities concerned of the Government of Peru.

Discussions were conducted in a friendly and cordial atmosphere and both parties agreed to
record the following points as summarized conclusions of the discussions.

1. Prospect of Signing the Scope of Work Agreement

MEM and the Team reached agreement on the draft of the Scope of Work as shown in
Attachment I. JICA then will have the final approval for the Scope of Work by the authorities
concerned in Japan. Thereafter, the Scope of Work will be signed between MEM and JICA Peru
Office.

2. Major Findings
The Team collected data and information on electric power sector through discussions with
organizations concerned and site survey. Major finding to note is as below.

(1) Photovoltaic power (PV)
The team found PV introduction to a clinic under the project of Min. of Health in jungle area.
Currently, the system is working well but the use of the system is limited to the clinic activity.
It will be more utilized by training village people.

In mountain area, the team found that some places do not have good hydro resource and have
to be electrified by PV. Currently, utilization of PV in this area is very low because of low
awareness and availability of PV products.

Under UNDP/GEF cooperation, The Executive Project Directorate (DEP) of MEM is going
to install 4500 solar home systems and 24 community systems. The site selection, dealer
selection and installer selection are almost done. The installation will start from March next
year.

(2) Hydro power
Japan donated micro-hydro systems in 80’s and 90°s. The team visited some of those sites and
found that the systems are working well. The team also found a micro-hydro system, which
was installed under community activity using a local installer. The activity of the village for
electrification is well organized but such activity is still very limited. Moreover, the work of
the installer is not well refined. Electrification promotion and training of local companies are
recommended for the further micro-hydro electrification.

(3) Wind power
There are many un-electrified houses in coastal area. Because this area has good wind
resource, wind power is one of solutions for electrification. The team visited a wind power
test plant and found that the current technology is still in early stage in Peru. It is necessary to
accumulate some more experience before utilizing it to rural electrification.

(4) Financial resources
The World Bank has singed the IBRD loan/GEF grant package for rural electrification project
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with the Government of Peru. The amount of loan and grant are US$50 million and US$10
million respectively. This aims to finance on-grid rural electrification projects including small
hydropower stations. On the other hand, discussions with JBIC and IDB for securing funds
for rural electrification are still underway.

(5) Other donors
UNDP/GEF has allocated about US$5 million to undertake a PV pilot project, in which 4,500
Solar Home Systems are to be installed in 6 provinces. Arrangements by the executing
agency, MEM, for equipment procurement and installation work are at the final stage.

ITDG is a British NGO that introduces mainly small-scale hydro power in Cajamarca, where
electrification rate is the lowest in Peru. It has accumulated achievements that the Study
should refer to in each area of technology, capacity development of the local public, and
financial mechanism.

3. Supplement to the Draft of the Scope of Work
The following points were agreed as supplementary to the draft of the Scope of Work.

(1) Targeting renewable energy
Renewable energy to target in the Study shall be mainly photovoltaic power and small-scale
hydro power, which are two main energies for electrification in rural isolated areas in Peru.
Regarding wind power, basic information such as present stage of research and
development shall be included in the Master Plan.

(2) Manual for technical design, and sustainable operations and maintenance
Technical guideline to design and construct photovoltaic or small-scale hydro power plants
and to supply electricity shall be included in the manual.

(3) Site reconnaissance and model plan study
Several sites shall be selected for site reconnaissance, and model plan to install and maintain
electrification system by renewable energy shall be designed on the most potential sites
among them.

(4) Counterpart personnel
The Executive Project Directorate (DEP) of MEM shall participate in the Study as the
counterpart, and be expected to execute tasks along the Study. Therefore, staff shall be
allocated as counterpart personnel in four areas essential for rural electrification; 1)
Technology on small-scale hydro power, 2) Technology on photovoltaic power, 3) Capacity
development of local authorities and local people, and 4) Financial mechanism.

(5) Suitable office space with necessary equipment
MEM shall provide adequate office space to the JICA Study Team in Lima with enough
furnishing, a telephone line and a telephone set, and necessary office equipment including
two sets of computers.

(6) Coordination with organization concerned
There are relevant organizations concerned in rural electrification such as electricity
companies including ADINELSA, other donors including the World Bank, IDB, UNDP, and
NGOs including ITDG. Close communication and information sharing shall be necessary to
make the Study comprehensive, and also remove overlap between the Study and other
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donors’ effort. MEM shall grasp the progress of other donors’ activities and inform the JICA
Study Team of the updated information.

(' .\\; (7) Cross-sector cooperation with other ministries
/; As electrification can bring influence on environment, income generation, public health and
Vs so on, cooperation shall be expected between MEM and other ministries in charge of each
N4 .
subject.
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L Introduccion

En respuesta a la solicitud del Gobierno de Perv, el Gobierno de Japén ha
decidido conducir el Estudio del Plan Maestro de Electrificacién Rural con Energia
Renovable en Perti (de aqui en adelante referido como “el Estudio”) en concordancia con
las leyes y regulaciones relevantes en Japon.

Por lo tanto, la Agencia de Cooperacién Internacional de Japén (de aqui en
adelante referido como “JICA”), la agencia oficial responsable del programa de
cooperacion técnica del Gobierno de Japdn, emprenderda el Estudio en estrecha
cooperacién con las autoridades competentes en Peru.

I1. Area de Estudio
El Estudio cubrira todo el territorio del Pera.

I1I. Objetivos del estudio

El principal objetivo del Estudio es el formular un plan maestro de
electrificacién rural con energia renovable para promover la electrificacién en las
comunidades rurales no electrificadas asi como la transferencia tecnolégica de
electrificacién rural con energia renovable en Peru.

IV. Alcance del Estudio

El Estudio se realizara en las siguientes tres etapas:
1. Estudio Preliminar (Estudio de ubicacién de hechos)
Formulacién del Plan Maestro
3. Desarrollo de programas descentralizados de electrificacién rural

o

Las actividades en cada etapa estan detallados como sigue:

1. Estudio Preliminar
La siguiente investigacién se realizara a fin de identificar las necesidades y barreras de
la electrificacion rural en Peru:

(1) Revisar y evaluar los documentos e informacién relevantes para entender la
electrificacién en Pert,

(2) Revisar y evaluar los proyectos de energia renovable en Perq,

(3) Revisar y evaluar los aspectos técnicos y de gestion de la electrificacién rural
con energia renovable,

(4) Revisar y evaluar los aspectos organizacionales e institucionales de la
electrificacién rural,

(5) Revisar y evaluar los aspectos econémicos y financieros del sistema actual de
electrificacién rural,

(6) Evaluacién de sitio para identificar las condiciones de vida de las aldeas y
recursos de energia renovable,

(7) Discusiones ‘con organizaciones relevantes involucradas en electrificacién
rural,

(8) Reunién de informacién de las actividades de las autoridades locales referente
a electrificacién rural.

2. Formulacién del Plan Maestro
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Basados en los estudios y analisis mencionados arriba, se prepararan un plan maestroy
recomendaciones de politica. El plan maestro incluira:

(1) Lineamientos para seleccionar las tecnologias apropiadas de energia renovable,

(2) Manuales para el disefio técnico y operaciones y mantenimiento sostenible de los
sistemas remotos de abastecimiento de electricidad con energia renovable,

(3) Lineamientos de desarrollo de capacidades de las organizaciones relevantes,

(4) Lineamientos de mecanismos de financiamientos de desarrollo para facilitar los
proyectos de electrificacion rural,

(5) Reconocimiento de sitio y estudio del plan modelo,

(6) Plan de electrificacién rural de largo plazo,

(7) Analisis de los impactos sociales y medioambientales resultantes de la
electrificacion rural.

3. Desarrollo de programas descentralizados de electrificacién rural

En orden de facilitar una implementacién sin problemas de los proyectos de
electrificacién rural alineados con el Plan Maestro, las siguientes actividades seran
hechas para despertar la conciencia y el conocimiento bésico entre las autoridades
locales y el publico en general sobre la electrificacién rural y la energia renovable!

(1) Desarrollo de programas de implementacién de electrificacién rural incluyendo
el rol de las autoridades locales y el gobierno central,

(2) Manejo de seminarios y talleres de electrificacién rural con energia renovable,

(3) Preparacién de materiales (brochures, VCD, etc) para proveer informacién
basica de electrificacién rural con energia renovable.

V. Cronograma de Estudio
El Estudio se realizard de acuerdo con el cronograma tentativo de trabajo
mostrado en el Anexo I adjunto.

VI. Informes

JICA deberi preparar y entregar los siguientes reportes en inglés al Gobierno de
Pert de acuerdo al cronograma tentativo adjunto en el Apéndice 1.

(1) Informe de Inicio (30 copias)

(2) Informe de Progreso (30 copias)

(3) Informe Intermedio (20 copias)

(4) Borrador del Informe Final (30 copias)
El Gobierno de Peru debera proveer a JICA comentarios escritos al Borrador del
Informe Final dentro del mes siguiente posterior al envio del informe.

(5) Informe Final y Resumen Ejecutivo (40 copias)

VII. Compromiso del Gobierno de Pera

1. Para facilitar el manejo uniforme del Estudio, el Gobierno de Peru debera tomar las
medidas necesarias:

(1) Permitir a los miembros del Equipo de estudio para entrar, salir y permanecer
en Perd durante la duracién de sus asignaciones allli y exceptuarlos de los
requerimientos de registro de extranjeros y tasas consulares.

(2) Exceptuar a los miembros del Equipo de estudio de impuestos, derechos y
cualquier otra carga sobre los equipos, maquinas y otro material traido a Pert
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para la implementacion del Estudio.

(3) Exceptuar a los miembros del Equipo de impuesto a la renta y cargas de
cualquier tipo impuestos a y en conexidén con cualquier emolumento o subvencion
pagado a los miembros del equipo por sus servicios en conexién con la
implementacién del Estudio.

(4) Proveer las facilidades necesarias al Equipo de estudio para sus remesas asi
como para la utilizacién de fondos introducidos a Peru de Japén en conexién con
la implementacion del Estudio.

2. El Gobierno de Perti deberi asumir las demandas, si alguna se presentase, en
contra de los miembros del Equipo de estudio resultado en el curso o que de otra
manera esté conectado con el desempeiio de sus obligaciones en la implementacién
del Estudio, excepto cuando tales demandas surjan de una grave negligencia o
conducta malintencionada de parte del equipo de Estudio.

3. DEP debera actuar como agencia contraparte al Equipo de estudio japonés y ademaés
como 6rgano coordinador en relacién con otras organizaciones gubernamentales y
no-gubernamentales relacionadas para la uniforme implementacién del Estudio.

4. El Ministerio de Energia y Minas debera, con su propio presupuesto, proveer al
equipo de Estudio, en cooperacién con otras organizaciones relacionadas, lo
siguiente:

(1) Informacién relacionada a la seguridad asi como las medidas para asegurar la
seguridad al Equipo de estudio,

(2) Informacién asi como soporte para la obtencién de servicios médicos,

(3) Informacién disponible (incluyendo mapas y fotografias) e informacién relacionada
al Estudio,

(4) Personal de contraparte,

(5) Espacio adecuado de oficina con el equipamiento necesario,

(6) Credenciales o Tarjetas de identificacién.

VIII. Otros

JICA y el Ministerio de Energia y Minas deberan consuitar mutuamente con
respecto de cualquier tema que pudiera surgir de o en conexién con el Estudio.

Anexo I: Cronograma Tentativo de Implementacién
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BY RENEWABLE ENERGY IN THE REPUBLIC OF PERU
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THE JAPAN INTERNATIONAL COOPERATION AGENCY

14 Sepuembre, 2006
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I. Ingroduction

In response to the request of the Government of Peru, the Government of Japan has
decided 10 conduct the Master Plan Study on Rural Elecuification by Renewable Energy ip the
Republic of Peru (hereinafter referred 1o as “the Study™) in accordance with the relevant laws
and regujations in force in Japan.

Accordingly, the Japan Intemmanonal Cooperation Agency (hereinafier referred to as
~JICA™), the official agency responsible for technical cooperation program of the Government
of Japan, will undertake the Study in close cooperation with the suthorities concemned in Peru.

18 Study Area

The Swudy shall cover the whole rerritory of Peru.

1I. Objectives of the Study

The main objecuive of the Study 1s 1o formulate a master plan on rural electrification by
renewable energy so as io promofe electrification in non-electrified rural communities.
Technical wransfer regarding renewable energy development in Peru shall be focused during the
course of the Swady.

1VY.  Scope of the Study

The Study shall be carried out in the following three (3) stages:
. Preliminary Study (Fact finding study)
2. Formulation of the Master Plan
3. Develppment of decenmralized rural electrification programs

The activities ar each stage are itemized as follows;

1. Preliminary Srudy
The following investigations shall be carricd our, 1n order 1o identify the needs and barriers of
rural elecuification in Peru:

(1) Review and evaluate relevant documents and informanon to understand electrification
in Pery,

(2) Review and evaluate renewable energy projects in Pery,

(3) Review and evaluate technical and managenal aspects of rural elecnfication by
renewable energy,

(4) Review and evaluate organizational and mstirutional aspects of rural electrification,

(5) Review and evaluatle economic and financial aspects of present rural electrification
sysierm,

(6) Site survey to identify village life conditions and renewable energy resousces,

(7) Discussions with relevant organizations involved in rural electrification,

(8) Information gathering on activitics of Jocal authoriues regarding rural ¢lectrification.

2. Formulation of Master Plan
Based on the above-mentiongd study and analysis, the Master Plan and policy recommendations

(
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shall be prepared. The Master Plan shall include:

(1) Gudelines for selecting appropriate technologies of renewable energy.

(2) Manuals for rechnical design, and sustainable opcrations and mainjenance of remote
clectricity supply systerns by renewable energy,

(3) Guideline for capacity development of relevant organizations,

(4) Guideline for developing financial mechanism to facilitate rural electrification projects,

(5) Site reconnaissance and model plan study,

(6) Long-term rursl clectnficetion plan,

(7) Analysis on socizal and environmental impacts resulting from rural electrification.

3. Development of decentralized rural electrifieation programs

In order 1o facilitate the smooth implementarion of rural electrificarion projects in hne with the
Master Plan, the following activities shall be conducted 1o create awareness and knowledge base
among local authorities and the general public on rural electrification and renewable cnergy:

(1) Development of rural electrification implementation program including the roles of
local authorities and the cenfral government,

(2) Holding seminars and workshops on rural elecintication by renewable cnergy,

(3) Preparation of materials (brochures, VCDs, etc.) w provide basic information on rural
clectrification by renewable energy.

V. Study Schedule

The Study 1s to be carried out 1n accordance with the tenrauve work schedule shown in
Appendix T artached herewith.

VI.  Reports

NCA shall prepare and submir the following reports in Spanish to the Government of Pem,
in accordance with the tentative schedule attached in Appendix 1.
(1) Inceprion Report (30 copies)
(2) Progress Report (30 copies)
(3) Interim Report (20 copies)
(4) Draft Final Report (30 copies)
The Government of Peru shall provide JICA with wrillen comments on the Draft Final
Report, within one (1) month after the submission of the report.
(S) Final Report and Executive Summary (40 copies)

V1il. Undertakings of the Government of Peru

1. To facilitate the smooth conduct of the Study, the Goverument of Peru shall take necessary
INecasures:

(H To permit the members of the Study team to enter, leave and sojourn m Peru for the
durauion of thelr assignmenis therein and exempt them from foreign registralion
requirements and consular fees.

(2) That the beneficiary institution of the donation assames, with charge 10 11s insiitutional
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3)

(1)
(2)
(3
(#)
()
(6)

budget, the payment of customs rights, local 1axes and other fiscal charges that affect the
Japanese nationals in the Republic of Peru regarding to the supply of the preducts and the
services undcr the Verified Contracts.

To provide necessary facilities 10 the Smudy team for the remimance as well as
utihzation of the funds inwoduced into Peru fTorm Japan in connection with the
implementation of the Study.

The Governmen!t of Peru shall bear claims, if any arises, agaiunst the members of the Study
team resulting from, occurring in the course of, or otherwise connected with, the discharge
of their dutics in the implementation of the Study, éxcept when such claims arise from gross
negligence or willful misconducr on the part of the Study ream.

The Exccutive Project Directorate (DEP) of the Ministry of Energy and Mines shall act as
counterpart ugency 1o the Study ream and also as coordinating body in relation with other
governmental and non-governmental organizations concemed for the smooll
implementation of the Stwudy.

The Ministry of Energy and Mines shall, a1 its own expense, provide the Swudy team with
the following, in cooperation with other organizations concerned:
Security-relared information as well as measuzes 10 ensure the safety of the Study team
Information on as well as support in obtaining medical service,
Available dara (including maps and photographs) and informarion refated 10 the Study,
Counterpart persoanel,
Suitable office space with necessary equipment,
Credennals or ideptification cards.

VIiil. Qrthers

JICA and the Ministry of Energy and Mines shall consult with each other in respect of any

matter that may anse from or in connection with the Study.

Appendix I :Tentative Schedule of Implementation
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Questionnaire for the Government of Peru

Questionnaire

1. Please inform us of current situation of the rural electrification projects of  UNDP, WB,
ITDG and CAF? Is there any progress since we visited last time?

PNUD PROJECT: “Rural Electrification Based on Photovoltaic Energy in Peru”

With respect to this project to date we have:

1.1

1.2

1.3

1.4

1.5

1.6

In January this year an Inter-institutional Cooperation Contract was signed with
Bi-national Fund Peru — Ecuador, for the donation of US$ 150,000 destined for the
GEF/PNUD Project which were destined to the procurement of 4 524- photovoltaic
systems (4 500 photovoltaic domestic systems and 24 photovoltaic communal
systems). The bid for this equipment is being conducted through PNUD and is
currently in progress.

Through the United Nations Office for Projects Service - UNOPS, is being
conducted the Bid for implementation of a Field Study (census) as well as the
supply, installation and administration of the 4 524 Photovoltaic Systems, to be
installed in the Departments of Amazonas, Cajamarca, Loreto, Huanuco, Pasco
and Ucayali, this bidding process is in its final phase.

Additionally, with ADINELSA, has been identified the localities to be benefited with
a new project called, “Project for Rehabilitation and Extension of SFD" Calleria
(Coronel Portillo - Ucayali); Gloria, Libertad de Cuiparillo and Puerto Progreso
(Yurimaguas — Loreto); Los Andes de Yanahuanca and Santa Ana de Pacoyan
(Daniel A. Carrién — Pasco), the scope being the installation of 468 SFD. To date,
DEP has elaborated the TOR for this project and has sent it to PNUD to make the
process of selection of the contractor that will implement this project.

The GEF/PNUD Project also has concluded the process of selection of the
consulting firm that will be in charge to identify and implement one (1) productive 2
kW photovoltaic system. The report of the process for selection of the consuitant
was sent to PNUD for the conformation of its Local Procurement Committee.
Then the contract will be granted and it will be signed.

The project for the Technical Bylaws “Technical Specifications and Procedures for
Assessing the Photovoltaic System and its Components” was concluded. On
September this year the approval will be requested from the General Electricity
Directorate of the Ministry of Energy and Mines (DGE/MEM).

A new workshop is being prepared in coordination with the Solar Energy Institute
of the Madrid Polytechnics University (Instituto de Energia Solar - IES of
Universidad Politécnica de Madrid) so they will participate in the lectures for the
new Training and Updating Workshop for Processes of Assessing the Photovoltaic
Components directed to the various local laboratories involved in the photovoltaic

-echnology, including those who participated in the first workshop. This workshop

is being scheduled for the second fortnight of the month of October.

Japan International Cooperation Agency
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Questionnaire for the Government of Peru

2. Please provide us detail information on the workshops you have with local
governments to promote development of mini/micro hydro power.

Since the last visit of the JICA Mission in November 2005, we have participated in:

1.- Workshop on Rural Electrification for the local Majors of the Regional
Government of Cajamarca which took place in the first quarter of 2006, in
which was emphasized the use of renewable energy, especially those related
to the promotion of mini/micro hydro energy as well as solar and wind

2.- We participated together with Empresa Electro Ucayali S.A., in a Technical
Lecture on “Rural Electrification with Renewable Energies” on February 23,
2006.

3. Attached is our study report of last visit. As written in the report,
We recognize institutional set-up as an essential part of promoting rural electrification. Please
take a look and give us your comment.

1.- On the Introduction of Electrification with Renewable Energy
Application Technology

The use of mini/micro hydro energy would be the best, but the technology has
still to be studied at hydro-pico levels.

Solar and wind technology would be destined to those areas of difficult access to
the National Electric Interconnected System (Sistema Eléctrico Interconectado
Nacional (SEIN)) or to the Larger Isolated Systems (Sistemas Aislados Mayores
(SAM)), nevertheless we consider that the solar and wind technology should be
in function of the geographical and environmental realities of the country, this
due to the various climate, solar radiation, altitude, humidity, wind velocity and
other conditions.

Development of Participation

it is true that the operation and maintenance should be done in each area but
according to the scope of the new law 28749, General Rural Electrification Law,
where the pertinent part of the operation will receive training for the final user
with application to productive systems.

Technical Standards.

In this respect DEP has standardized the quality of the components of the
photovoltaic systems, as well as the procedures for certification of same through
the local laboratories

Likewise, it is required that within the Master Plan the standardization for the
Pico, Mini/Micro hydro systems are formulated and for the Aeolian equipment.

Institutional Requirement

We coincide with you that private initiatives have to be regulated from the State
for their promotion and operation, and also that they should be linked to

Japan International Cooperation Agency
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Questionnaire for the Government of Peru

productive processes by the users for the sustainability of the systems.

To answer the requirements of the Peruvian State with respect to the use of
renewable energies, in a previous opportunity has been submitted the following
Study Plan to be conducted with the cooperation of JICA.

Terms of Reference on Proposal for the Development of the Foreseen Study

Background and Obijectives of the Study

Background of the Study

Objective of the Study
General Description

General Vision of Peru

Economics
Economic Situation of Peru
Economic Situation of the Populated Centers which are the objective (rural)

Social Background of Peru
Social Situation of Peru
Social Situation of the Populated Centers which are the objective (rural)

Present Situation of the Energy Sector
Energy Policy and Administrative Organization
Present Situation and Problems of existing energy installations
Power and Energy Balance
Electricity Tariffs and Invoicing Systems

Present conditions for the development of Renewable Energy in Peru
Legal Framework
Development plans

Present Situation and Problems for supply in Rural Areas
Present Situation and O&M Problems and Administration
Present Problems in the Financial Handling of the Supply in Rural Areas
Present Conditions and Installation for Energy Supply Problems
Demand of Energy and Tariff System
Social Economical Requirements

Plans for Obtaining Economical Resources for Renewable Non Conventional
Energy and Movement of the International Donation Agencies.

Plans for Development of Energy and Donators

Development of Renewable Energy Programs

Movement of the International Donation Agencies

Rural Energy Supply Master Plan
Extension of the Transmission Systems
Energy Supply for the Populated Centers outside the Interconnected and/or
Isolated Centers

Japan International Cooperation Agency
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Questionnaire for the Government of Peru

Optimum System for Energy Supply in populated centers
Optimum Plan for Energy Distribution

O&M Plan of Energy Supply Systems

Implementation Plan

Project Cost

Technological. Transfer Plan

Assessment of the project

Market Study
Identification of localities to be served
Social Economical Assessment of the Populated Centers
Demand Forecast

Forecast of the Energy Offer
Identification of the existing Natural Rescurces
Alternatives of use of the offer for energy supply
Equipment based on the Alternatives for use of the Offer

Forecast of the Energy Demand
Estimate of the Electric Energy Demand
Forecast of the Energy Demand

Recommendations for Energy Savings and Environmental Protection
Environmental Protection and Recommendations
Recommendations on Energy Savings and Environmental Protection

Operation and Maintenance Plan and Administration
Proposals for Operation and Maintenance
Recommendations for Management of Energy Supply
Recommendations for Energy Tariffs Systems
Improvement of Organization for maintenance of Diesel/Gas Generators

Economical and Financial Analysis
Economical Analysis
Assessment by Phases
Sustainability of the Projects

Investment Programs and Financing Schemes

Conclusions and Recommendations

Attachment: Study report of Project Formulation Study on M/P Study for Rural Electrification by
Renewable Energy
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