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THE STUDY ON RURAL ELECTRIFICATION Figura 2.8

IMPLEMENTATION PLAN BY RENEWABLE ENERGY s : :
N THE REPUBLIC OF BOLIVIA Ubicacion de la Estacion W.L. del Rio Tequeje

JAPAN INTERNATIONAL COOPERATION AGENCY {Ixiamas/ Iturralde/ La Paz)
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THE STUDY ON RURAL ELECTRIFICATION Figura 2.9
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(Chachacomani/ Turco/ Sajama /Oruro)
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THE STUDY ON RURAL ELECTRIFICATION Figura 2.11

IMPLEMENTATION PLAN BY RENEWABLE ENERGY

IN THE REPUBLIC OF BOLIVIA

JAPAN INTERNATIONAL COOPERATION AGENCY

Corte Transversal de la Estacion W.1.. del Rio Jaruma
{Chachacomani/ Turce/ Sajama /Oruro) [6 Nov. 1999]
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Linea de Transmision Existente (L.a Paz)
{A principios de 2001)

Figura 3.3

THE STUDY ON RURAL ELECTRIFICATION
IMPLEMENTATION PLAN BY RENEWABLE ENERGY
IN THE REPUBLIC OF BOLIVIA
JAPAN INTERNATIONAL COOPERATION AGENCY
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THE STUDY ON RURAL ELECTRIFICATION Figura 4. |
IMPLEMENTATION PLAN BY RENEWABLE ENERGY I 7 . 3 .
IN THE REPUBLIC OF BOLIVIA Mapa Isohyetal de la Precipitacion Pluvial

con Potencial de Cabecera (La Paz)
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THE STUDY ON EURAL ELECTRIFICATION

IMPLEMENTATION PLAN BY RENEWABLE ENERGY
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Figura 4.3

Mapa Potencial de Centrales Hidroelectricas

(La Paz)
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Proyecto de Seleccion Prioritaria de Micro Centrales

Hidroelectricas (2002-20086, 2007-2011)

Figura 4.5
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w BN : N i >
Proposed MHP Site
Rio Macariapu

Source:

Centro de Investigacion y
Aplicacion de Sensores Remitos
Ciaser - Geobol", Estudio
Integrado  de Los Recursos
Naturales del Depastamento de
La Paz. Geologia, Interpretado y
Compilado por: Ing. Raul Ballon
Ayllon, Apole. (1985)

LEGEND

Carboniferous {Carhonifere] (3.5 ~ 2.7 hundreds million years

a)

b)

ago)

Gritty, limelight with thin diamictitas intercalations. (Altiplano
and Oriental Mountain range)

{Areniscas, limolitas con delgadas intercalaciones de
diamictitas. (Altiptano y Cordillera Oriental})

Diamictitas, limelight, gritty, gritty conglome resides and
diamictitas with intercalations of gritty and conglomerates in
the superior pari. (Subandino North}
[Diamictitas, limolitas. areniscas. areniscas conglome radicas y
diamictitas con intercalaciones de areniscas y conglomerados en
la parte superior. (Subandino Norte)]

Devonian [Devonico] (4.0 ~ 3.5 hundreds million years ago)

Shale. gritty and limelight [Lutitas. areniscas y limolitas]

Ordovician [Ordovicico] (4.9 ~ 4.3 hundreds million years ago)
Shate, gritty and limelight [Lutitas. areniscas y limolitas]

Figura 5.1 Mapa Geoligico de Apolo
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Figura 5.2 Area de captacion de la Estacién W.L. del Rio Turiapu y Propuesta de
Lugar de Toma de la MCH en el Rio Machariapu en Apolo
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Figura 5.3

Mapa de Ubicacion de la Comunidad y Bloque del Area Meta
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Field Survey (Topographi, Hydrology,
Meearology, Geology, Environmental, Socio-
economie, Demand Survey, #1c)

(Meteo-Hydrologica, Geological, Exist, MHP
project, Cost, Environmental, elc.}

Data Collection

L)

Site Steetion

Y

Plarning

E

Hydrotogical
Analysis

RasnolT Cale.
Flow Duration Curve

Q{m3/s] Flow Duration Qurve
Demand
Case-1 00%

'_:%
Case-2

Y

Socio-economic Survey

Y

Future Condition Population,
Household Estimation

{13 MHP only

{2) MHF + Diese}

L 4

Apolo: 7 cases
T.Quemado: 4 cases

Bencefit Esfimation by
the Least Cost Allernative

Demand (Used) Hours [hour}

Facilities Cost

Construction & O&M
Facilities Cost Cost

v

Cale. Energy Generation [KWh}

Figura 5.4 Flujo de Trabajo de la Formulacion del Esquema Optimo de Desarrollo
de la Pequena Central Hidroeléctrica
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Estimated Demand for Apele MHP (2005)
[Case-7, Feakin TOOKW]
Duy time Evening Midoight | Daily { Mogthly [ Anoual
1 2 31 4 5 6]7F7 8 9 10 11 12 13 14 15 16 17 18118 M A Rl B M Total Teltal Total
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(Case-7, Peak Demand = 700kW)

Figura 5.5 Estimacion de la Curva Diaria de Carga para el Proyecto de la MCH
de Apolo '
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THE STUDY ON RURAL ELECTRIFICATION TN ) ey (e TR B IR A= R R
{IMPLEMENTATION PLAN KR, swp wresmuamona. coorenanon acency

-APOLO / FRANZ TAMAYQ PROVINCE Figura 5.6 Plano de la MCH de Apolo (2/3)
BY RENEWABLE ENERGY " LA PAZ DEPARTAMENT _ : ) :
IN THE REPUBLIC OF BOLIVIA - MACHARIAPU RIVER
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JULY - 2001 171
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®Guidance for rural electrification development

DUF < VMEH
y ¥

(B®Application for finance (DEvaluation and approval of the project plan

(@Preparation of a project plan

Consultants / NGO |
e 8 h 4
®B)Technical support Apolo Consultants / NGO
Prefecture Municipality @Commission of project management
1) organization of REC
2) bidding
@Application of a rural 3) contract
electrification project 4) supervision

Consultants / NGO

©@Construction / Supervision

Contractor

l

(DInstallation (DTiaining of Operation and Maintenance
for Cooperative / REC

Provision of labor forces Participation of training

> Cooperative / REC (Users or Beneficiaries)

(DOrganizing Cooperative or Rural Electrification Committee (REC)

under a guidance of municipalit.y and/or consultantsNGO

Source: JICA Study Team

Figura 5.8 Propuesta de Implementacién para el Proyecto de la MCH de Apolo

II- 179



TN
SN

j £% Quisiguisint

-~

LOMA DIBRATA

boQef

&

N\ Pr oposed MHP Sk

. ‘r\'ﬂpo Quefnado Vijlégg
Y b, R R

I

‘; B - i
N \ Pt ;\"

Source: Sajama, Republica de Bolivia
Ministerto de Minas y Peiroleo,
nento Nacional de Geologia,

Hoja No. 5839 (1963)

Qa Depositos aluviales
Depositos coluvio-fluviales
Qaa Abanicos aluviales
Ot Terrazas
Om Morrenas
Qve Volcanes en escudo
Qd Consos de lava
Qh Homitos volcanicos
Qbr Brechas volcanicos
Qev Estratovoleangs _[Volcanic stratums]
Andesite - daciticas associated with clastic rocks
[Lavas andesitico - dacilicas asociadas con rocas piroclasticas]
Qep Glaciales de piedras
Qht Form. Taracolle
QI Intrusiones cuaternarias
Tpe Form. Perez
{Ignimbritas blancas y rosadas de compasicion riodacitica)
Tma  Form. Mauri

(Sedimentos tobaceos con lavas intercaladas)

Figura 6.1
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JICA Study Team

Figura 6.5 Progi‘ama de Implementacion Propuesto para el Proyecto de la MCH de Tambo Quemado
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Figura 6.5 Programa de Implementacién Propucsto para el Proyecto de la MCH de Tambo Quemado

IT- 184

—_ - - ;
5) Head Tank & Spilway . L ! i N R S S
63 Penstock L b e [ Al |r
L 14 : . o :
91 Insallation of Turbine & Genemtor [UE I N ____1_ I i
Transinission Line 0 | . A
)} Distrbution Line 0.2 . ! | I
; ; | i
2.5 Test and Commissioning ns : 1 :
2.6 Completing '
3. Eaviconmental Study } { !
i1 Ela 10 . :
| 1 i \
1.2 Environmentiral Monitering i ! ] i} to be dontinug -+



®)Guidance for rural electrification development

DUF B VMEH
r 1
®Application for finance (DEvaluation and approval of the project plan
(@Preparation of a project plan
Consultants / NGO | v
@ Technical SUW Tambo Consultants / NGO
Prefecture Quemado ®Commission of project management
Municipality 1) organization of REC
2) bidding
@Application of a rural 3) contract
electrification project 4) supervision
A 4
Consultants / NGO
@Construction / Supervision
Contractor

®Installatxon ®Tram1ngof Operanon and Maintenance

Provision of labor forces Participation of training

— » Cooperative / REC (Users or Beneficiaries)

(DOrganizing Cooperative or Rurai Electrification Committee (REC)
under a guidance of municipality and/or consultants/NGO
Fuente: JICA Study Team

Figura 6.6 Propuesta de Implementaciéon del Proyecto de la MCH
de Tambo Quemado
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