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1. INTRODUCTION

In response to the request of the Government, of the Republic of Bolivia (hereinafter referred to as
“Bolivia*), the Govemnment of Japan decided to conduct the Study on Rural Electrification
Implémentation Plan by Renewable Energy (hereinafier referved to as "the Study”) in accordance
with the relevant laws and regulations in force in Japan.

Accordingly, Japan Intemational Cooperation Agency (hereinafter referred to as "JICA"), the
official agency responsible for the implementation of the technical cooperation progranms of the
Govemment of Japan, will undertake the Study in close cooperation with the authorities concermned
in the Republic of Bolivia.

The present document sets forth the scope of work with regard to the Study.

2. OBJECTIVE OF THE STUDY _
The Objective of the study is to formulate a Rural Electrification Implementation Plan by
Renev;*ab!e Energy by identifying the potential of renewable energy utilization (photovoltaics,
micro-hydro power generation, wind power generation) in line with the National Program for Rural
Electrification (PRONERY). In the course of the study the capacity of the counterpart personne] and
institution for rural electrification shall be strengthened.

3. THE STUDY AREA
The study covers the departments of La Paz and Oruro.

4. SCOPE OF THE STUDY
The Study will be carried out in the following three stages. The tentative schedule is shown in the
Appendix L.

4.1 Preliminary Investigation Stage
In order to identify the present situation of elec-m'c power sector and rural electrification, the
following investigation and preparation work will be carried out.
4.1.1 Collection and review of the relevant data and information including previous study
reports.
4.1.2Review of the electric power development framework in Bolivia.
4.1.3 Review of rural electrification policy in Bolivia and review of the roles of concerned
organizations in nual electrification.
4.1.4 1dentification of the current progress of rural electrification and utilization of renewable
energy.
4.1.5 Review of power demand forecast of the study area.

w
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4.1.6 Pretiminary assessment on socio-economic situation of the study area.

{PV Power Development]

4.1.7 Establishment of management framework ({target area, larget households, operating
organization and management system, fee collection system, operation and maintenance
system) for PV pilot test

4.1.8 Selection of the target villages for PV pilot test

4.1.9 Procurement and Installation of PV systems

[Micro-hydro Power Development]

4.1.10 Map study on the potential areas and questionnaire survey

4.1.11 Field observation for the potential areas

4.1.12 Selection of the potential sites for micro-hydro power development

(Wind Power Development]

4.1.13 Collection of the existing wind data

4.1.14 Field observation and selection of sites for data sampling

4.1.15 Procurement and Instaliation of meteorological data collection systems

4.2 Detailed Investigation Stage ‘
In order to evaluate the potential of renewable energy, the following investigations will be
implemented.
4 2.1 Electric power demand and supply estimation for the study area )
[PV Power Development]) |
4.2 2 Evaluation of management framework for PV pilot test .
423 Evaluation of present user's knowledge and maintenance skill on PV systems and
recommendation on the appropriate training scheme
4.2.4 Evaluation of present institutions related to the PV electrification and recommendation on
‘Q/‘"’ . the ideal institutional structure

425 Evaluation of the technical level of management and maintenance staff and
recommendation on an ideal training system
426 Evaluation of the different incentive levels and measures for both users and operating

organizations

[Micro-hydro Power Development)



4217 poograp?ﬁc survey

4.2 8 Geological survey

4.2 9 Hydrological survey

4.2.10 Feasibility grade design enough for construction in the selected places

[Wind Power Development]

4.2.11 Wind data monitoring and analysis

4.2.12 Selection of the potential sites

4.2.13 Estimation of generation potential by areawise
4.2.14 Mapping of the potential sites

4.3 Implementation Plan Formulation Stage

Based on the results of the potential survey of renewable ¢nergy, the nual electrification
' programs by each renewable source will be prepared in line with PRONER. After each program
is assassed from an economic, financial and institutional point of view, a Rural Electrification
Implementation Plan by Renewable Energy in the target area including appropriate measures,
incentive programs and policy recommendations shall be formulated.

5. WORK SCHEDULE . )
The Study will be carried out in accordance with the tentative work schedule shown in the

Appendix 1.
6. REPORTS
JICA shall prepare and submit the following reports both in English and in Spanish to the
Govemnment of Bolivia:
6.1 Inception report Twenty (20) copies
6.2 Progress{1,2) report  Twenty {20) copies each
6.3 Interim report Twenty {20} copies
. 6.4 Draft final report Thirty  {30) copies (main reports and summaries)
\éww Vice Ministry of Energy and Hydrocarbons (hereinafter veferred to as "VMEH") shall provide its

comments on the draft final report within ene (1) month after the submission of that report.

The presentation of Draft final report shall be made to VMEH.

6.5 Final report Forty  (40) copies {main reports and summaries)

The Team will submit these reports within six {(6) wecks after receiving the comments of the
Govemment of Bolivia on the draf! final report.

During the field study in Bolivia, monthly meetings are hcld, and monthly reports are prepared

</



and submitted to VMEH.

7. DIVISION OF TECHNICAL UNDERTAKING
The division of technical undertakings by VMEH and JICA of the Study is detailed in the
Appendix Ii.

8, UNDERTAKING OF THE GOVERNMENT OF BOLIVIA
8.1 To facilitate smooth conduct of the Study, the Government of Bolivia shall take necessary
measures;

8.1.1 to secure the safety of the Team,

8.1.2 to permit the members of the Team to enter, leave and sojourn in Bolivia for the duration
of their assignment therein, and exempt them from foreign registration requirements and
consular fees, _

| 8.-l 3 to exempt the members of the Team from taxes, duties, fees and other charges on
equipment, machinery and other materials brought into, and out of, Bolivia for the conduct
of the Study,

8.1.4 to exempt the members of the Team from income taxes and charges of any kind imposed
on, or in connection with, any emolhuments or allowances paid to them for their services for
the implementation of the Study,

8.1.5 to provide necessary facilities to the Team for remittance as well as utilization of the
funds introduced into Bolivia from Japan in connection with the implementation of the
Study,

8.1.6 to secure permission for entry into private properties or restricted areas for the

implementation of the Study,
E ‘ 8.1.7 to secure permission for the Team to take all data and documents including maps and

photographs related to the Study out of Bolivia to Japan,

8.1.8 to provide medical service as needed. Its expenses will be chargeable on members of the
Team.
| 8.2 The Government of Bolivia shall bear claims, if any arises, against members of the Team
gw resulting from, occurring in the course of, or otherwise connected with, the discharge of their
duties in the implementation of the Study, excépt when such claims aris¢ from gross negligence
or willful misconduct on the part of the members of the Team.
8.3 VMEH shall act as counterpart agency to the Team and also as coordinating body in relation

with the other govemmcmalland non-governmerttal organizations concemed for the smooth
implementation of the Study. _

8.4 VMEH, department of La Paz and department of Oruro shall, at their own expense, provide

10—



the Team with the following, in cooperation with other organizations concemed,
8.4.1 available data and information related to the Study,
8.4.2 counterpart personnt,
8,4.3 suitable office space with necessary equipment in La Paz and Grure,
8.4 4 credentials or identification cards,
8.4.5 communication facilities during the execution of the Study, such as telephone, telex,
transceiver, &t¢., if necessary.

9. UNDERTAKING OF JICA
For the implementation of the study, JICA shall take the following measures:
9.1 to dispatch, at its own expense, study teams to Bolivia, and
9.2 to pursue technology transfer to the Bolivian counterpart personnel in the course of the Study.

10. OTHERS

JICA and VMEH shall consult with each other in respect of any matter that may arise from or in
connection with the Study.

The Scope of Work is prepared on both English and Spanish. In case any doubt arises in
interpretation, the English text shall prevail,
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Appendix il

Outline of Division of Technical Undertaking

VMEH

JICA

H. Pretiminary Investigation Stage

(1) Operation of steering commities

(2) Collection and prowisiot; of all available
and information

pilot PV systens

(5) Assistance with system design of pilot PV
systems

(6) Assistance to stlect candidate villages for
pilot PV systems

(7) Assistance with the implementation of
qustionaire survey on micro-hydro potential
(8) Promoting the collaboration for the
implemenatation of PV pilot test

{1} Collcction and review of existing data and
information

{2} Review of ¢leclric power development
framework, rural electrification policy, power
demand forecast

(3) Vdentification of renewzble energy
utilization in Bolivia

{4) Socio economic assessment in the study
arca

{5) Establishment of management framework
foc PV pilot iext and selection of target villages

{6) Procurément and Installation of PV systems|
{7) Map study and fietd observation for the
mitro-hydro potential sites

(8) Selection of the potential sites for micro-
hydro development

(9) Field observation and selection of
monitoring sites for wind power davelopment
(10) Procurement and instaliation of
meteorological monitoring systems

I, Detailed Inovestigation Stage

(1) Op<ration of steering committee

(2} Arrangement of mertings with relevant
asthorities

(3) Collection and provision of all relevant
and information

fpilot PV systems
(5) Assisstance with escorting the field
observation

{6) Arrangement of workshops

(4) Assistance with installation 2nd mooitoring

{1y Power demand and supply sstimation

{2) Evaluation of management framework
(3) Evaluation of present user’s knowledge and
sl;iﬂs of management of PV systems

(4) Evaluation of preseat institutions

(5) Evaluation of the technical fevet of
mamagement and maintenance staff

(6) Evaluation of the different incentive levels
and measures :

{7) Topographic, geological and bydrological
survey

(8) Feasibility design for micro-hydro power
stations

(9) Wind dats monitoring and analysis

(10) Mapping of the potential sites for
renewable eoergy development

[T Emplereentation Plan

(1) Preparation of developroent programs for

Formulation Stage {1} Operatica of steering committee cach renewable casrgy sources
(2) Arrangement of meetings with relevant (2) Formulatico of Rura} Electrification
authoritics llmplemcnlzﬁon Plan by Renewable Energy

oy




MINUTES OF MEETING
FOR
THE STUDY
| ON .
RURAL ELECTRIFICATION IMPLEMENTATION PLAN
BY RENEWABLE ENERGY
IN
THE REPUBLIC OF BOLIVIA

AGREED UPON BETWEEN
VICE MINISTRY OF ENERGY AND HYDROCARBONS
OF THE REPUBLIC OF BOLIVIA
AND
JAPAN INTERNATIONAL COOPERATION AGE'N’CY

N

Laz, January 28, 1999

, 29 %56
i Carlos Alberto Lépez Keisuke Mihira
Vice Minister of Energy Leader
and Hydrocarbons JICA Preliminary Study Team
Tio. Alberto Valdgs
Vice Minister of Public Investment
and Extemal Finance
£uz
REFECTO a %
urunneuo ok U $az
Dr. Luis Alberto Valle 1. P ol. José Costas
Govemor Governor

Department of La Paz Department of ro
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The Preliminary Study Team for the Study on Rwral Electrification Implementation Plan by
Renewable Energy in the Republic of Bolivia dispatched by the Japan International Cooperation
Agency (hereinafter referred o0 as * the Study team® ) had a series of discussions on the above-
mentioned Study in the departments of La Paz and Oruro with the officials of the Vice Ministry of
Energy and Hydrocarbons (hereinafter referred fo as "VMEH") and other retevant officials of the
Govemnment of Bolivia from January 18 to 28, 1999,

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

1. Working Group

VMEH organizes the working group that is composed of technical and planning officers from the
department of La Paz and Oruro that give information and assistance to the study. Tt shall be
responsible for proceeding the study in cooperation with the Study team. Technical and institutional
capacity building to the working group shall be done by the Study team.

2. Coordinating G
VMEH orgarizes a coordinating group, which is composed of the representatives from FNDR, the
department of La Paz, the department of Oruro, UNDP, JICA Study team and other related
organization. Coordinating group is 1o coordinate the activities of each organizations, promote the
cooperation and exchange the information on the matter related to the renewable energy and rural

electnfication.

3_Duration of the study _
VMEH requested to short the duration of the study as much as passible with both sides’ effort.

i 1mpl o of PV Pil
4.1 Roles and functions of the organizations:

The responsible organization of the Study is Vice Ministry of Energy and Hydrocarbons (VMEH).
VMEH is responsible for supervising the project and for coordinating and involving concemed
organizations in order to implement the Study effectively and efficiently. The departments of La
Paz and Oruro in close coordination with the selected municipals are responsible for supervising
the operation and management of pilot test using photovoltaic (PV) systems. Pilot test shall be
operated by the collaboration between the Study team and the selected operating organization such
2s ELECTROPAZ, ELFA and ELFEO.

4.2 Pilot Test Sites

The sites for the pilot test are determined by the mutual agreement of the both sides. Candidate sites

/



for each operating organizations are showed below.

{ELECTROPAZ] Pocollita, Saitu

{ELFA} Patacamaya

{ELFEO] Pami

4.3 Qwnership of the equipment

JICA has the ownership of installed PV systems and other equipment unti} the Study is compicled.
After completion of the Study, the ownership will be ransferred to VMEH,

4.4 Installation

The cost of equipment, its transportation and installation will be bome by JICA.

4.5 Operation, Maintenance, Monitoring and Data collection

Operation, maintenance, monitering and data cotlection for the pilot test shall be implemented by
the operating organization under the supervision of the working group. ‘

4.6 Electricity Fee Collection

The working group prepares the tariff for the PV pilot test based on the fee collection system of
management framework formulated by Study team before the pilot test starts. The fee is collected
by the operating organizations from the beneficiaries of the PV pilot test.

4.7 Data analysis

The working group shall analyze the collected data.

3. Survey on Micro-hydro development

The sites for the feasibility study of micro-hydro development shall be selected from the candidate
sites in the Study area. Field survey on the sites shall be done with assistance from the departments.
VMEH is responsible for the necessary coordination for the field survey. '

S Wind Monitoring S
VMEH shall be responsible for the selection of the monitoring sites in the Study area in
coordination with the departments. The working group shall implement the data sampling. The
candidate sites for the monitoring are as follows: : '
[La Paz] Escoma, Isla Taquini, Jésus de Machoca, Tincachi, Caxata

[Oruro] Caripe, Totora, Caripaya, San Martin, Pacallo

1. Equipment

VMEH requested the equipment needed for implementing the Study such as about 300 PV systems
for households, PV monitoring systems, wind monitoring systems, 4WD vehicles and personal
computers be supplied by JICA.



8. Technology Transfer

Technology transfer to the counterpart and the related organizations shall be done in order to
enhance the technical capability for planning, managing and operating the rural electrification
during the Study.

9. Workshops

Workshops are to be held in order to present the progress and results of the study to the concemed
officials and technical staffs. VMEH and JICA ere to jointly organize the workshops, however,
VMEH i responsible for the coordination needed for the workshops and JICA is responsible for
the program and expense.of the workshops.

). Training in 1 |
VMEH requested the relevant technical training be organized in Japan.

11. Enviropmental Aspects
Effects on the reduction of CO2 by utilizing the renewable shall be estimated during the Study. The
study shall implemented according to the Bolivian environmental regulation.

12, language
The Minutes of Meeting is prepared on both English and Spanish. In case any doubt arises in

interpretation, the English text shall prevail.
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La Paz: Mario Eguez C.
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FELFA: Lutgardo Alvarez Garay

Jains! Yaney

mEd: 28

1.6.3 MRANE

. & WA RR
VMEH:AHOBE, XiB, AEMSORMIOBBEE EToTHS,
FNDR 11 ¥ B OWFISEI T VMER LI LTI 5 5. R T{Lo
Jri6, KEEGO, REAOSIA D127« TEHTHRRRBET D,

FNDRIEM O AR AT PNANBB LY & ~EBYLTINT S AEED D, MY
—ERAEPLIZ credit PEBEZEVEROADRNE ZANHMET S, PV, /hKJ)
R L THBELTOL TERE2E 55, W T 2RO RML Y 5~ 0
BELEASIS.

5 ) ZA:PRONER [CBAE L 704 9 ARG IHEIZ R o TED TS, 75 O

NARIHY, ZORLE ESEDDNERMOEY ¥— & bilH LTHEATY

FRAHE{EETTHTLSD, 16 O7DE AR UEBIL TWhwa, EEEEOME
BETTEAM, BERESMNES < CRE S TIRNONEE,

ElectroPaz: 928 A. TN 7w K EF 9 F » OREZBY, B E2HLTH 100 OH T 3500
~4500 1~ - DRBOREER S LTS, BOT 3 FEBNL TV
i bs b, '

ELFANRY <X 2{8Y, ElectroPaz T2, ‘)”D-‘?Eﬁ%‘i’ri}i:l)lx}‘:?—)b#'T
MR O-WHECORBEEERE{ToTHS, fII2bLaHE T 3400 Fizh2
ELT0D, BEOBEZRIEL EHAORET, 500~1000 F &L AT
FETRIZNTY v SIZRDE LY,

&N \H

. JICA HSEDIET. WP ERIZLD PV, kD, BA. FU v RORBHMIR> &b
LT o & 28E. BOTARMOGEIERERV TN, iz, RUETHA K
CHOLE LSO TN OUH ERRBTED NF x v 7 THNKE R BIRVE
max ohk. {EAvHR L 1ARIR, METo- B EKR,)

CAEOAL Oy FFA ORE BB HLEDESEAHTENS S LORENBE
POLA-FHES T, TOBRTHERBENTONS, COBRIHLRRIZZNLTY
532 Lici s, BRIMSBRORE, HEORTLERIORAY — T v TETS. MR
& DRRVLE DBENTLERIITETH AT .

C BEIDY DIV —5 4 P CEERROREII DV TARNBO N L BRSNS, £
WAHO VMEH & DRIz BT VMEH, FNDR, 5284, #1100, (UNDPIC LB A5 T
LU 9T 4 DREIOVTHIRIZAENESNE,



AR W AR

nux_.ﬁ&m

| SOIIRINOUD P

ONDD U2 sRAIONUNIGT. )
s jop B0 -

4

%1

soop apfuorsoapusey.

- aidodult jap WOIIEPNOIN-

DIANDG P LIS 0UR)
[, CHE

UCREIGIIIAY 2P SEAREINN0OD)
szropinqLIsIq ssvaudmy

A 4

sl
3P OPOIND 12 MYy NPukOfitf

A

(osiatunvatioyy
A uohosrdI O

auqas POt upoande e

' :
oropd eqansd ¥) 3p sojalqo saedoy ! P
' onamu [ap sDIPfoLdon SOMY :
A m ’ | .
sontadlt 20 prOS : ' 1 '
' ! ' .
sord o : | sopdppnpy :
: i g :
H ' 1 .
: ! ' :
. ' ' V
. : ' [ .
: ' [ :
sodihe KO} #p wQIIOIOINUL 3P SO ; N
SIS YO] OF PIDIINOD 1y OU{s]= ' :
orepd oqansd ) ! 1 :
of a1 f0idafqo siyolioy ap uoiarele ! 1 ' .
) 1 1 .
’ ] "
.Y A v “
O], HININUDIOSISY™ ‘ .m o H .
' soomui
wrwmsed ' i i )
P .- u.u.uown Mn._u._ﬂ._uu..o%ﬁuom P uopapfumag ap sospoandood;
e — : £ sosappnquisiq sosasdiry :
vorseuado A R Pt b "
P PUINE |9 NGDT SMILOfHT 1 '
SOPOUGIIIININ SOIOC] lmmasmesnereeryiiasamsssreamnasssrenns ’
OUIMNSIS [P IO} scodimbe
/4 Q.q b\%»c e.qtu‘kqgsv.thv? 3 .
corscmacia i) Loy _»S&S«.a. ar onuaafiund ]
! b oprossa KON 3P UOLIINIS
2P g IONfuDN] Of MIGOS OIUBIUONOS ST - 1o wqaas boussofel- A

Hedf
LGOS DI DI 23"

voIfr

wotaminon P sopoie Ol afsoafe

Y

apr

1!

3 B134ourg 2P OLINSIUIWINA

SOANGIEICIPIH

Ad 010[1J BqanoJ e[ 3p uonesnamadu) 3p 0B

Cap—



Diagrama de flujo del Estudio para cl Plan de Electrificacion Rural con Encrgias Renovables en

Bolivia_(tentative)

energia, demanday ofertade Ja encrgia electrica, ete.

Revision del sector

Identificaciondel
potencial de energias
renovables (ar¢a
corresoondiente}

Identificaciondelademanda
deenergiay electricidad
{area correspondiente)

Identificacionde las condiciones RchSE‘f“ del marco de _
optimas para €l uso de la energia re.:al:zaclon dela Rmeba
renovable(meteorologia,economia, piloto de genezacion de
organizaciones, sistemas) laenergiasolar en forma

Aicnerea

Monitoreo de

‘ . . Selecciondelos
Seleccionde . ",
fos sitios condiciones sitios propuestos
propuestos
para micro
h?;?hual?es Selecciondelos Selecciondelsitio
aulicas

sitios propuestos de la prucba

e ———

Recoleccion de datos basicos (meteorologia, economiasocial, T

Revisiondela
proyeccion de
demandadela
encrgia
electrica y del
plan

Elaboracion del plan de electrificacion rural
(implementacionlocal)

Evaluacioneconomica-financiera
Estudio de
pre-
factibilidad

Plan maestro para la electrificacion rural con energias renovables
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