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PREFACE

In response to a request from the Government of the Republic of Peru, the Government of Japan
decided to conduct a study on Master Plan Study for Rural Electrification by Renewable Energy in the
Republic of Peru and entrusted the study to the Japan International Cooperation Agency (JICA).

JICA selected and dispatched a study team headed by Mr. Tetsuro TANAKA of Electric Power
Development Co., Ltd. (J-Power), and consisted of J-Power and NIPPON KOEI Co., LTD. between
February 2007 and August 2008.

The team held discussions with the officials concerned of the Government of Peru and conducted field
surveys at the study area. Upon returning to Japan, the team conducted further studies and prepared
this final report.

I hope that this report will contribute to the promotion of this project and to the enhancement of
friendly relationship between our two countries.

Finally, I wish to express my sincere appreciation to the officials concerned of the Government of
Republic of Peru for their close cooperation extended to the study.

August 2008

Seiichi NAGATSUKA,
Deputy Vice President
Japan International Cooperation



August 2008

Mr. Seiichi Nagatsuka
Deputy Vice President
Japan International Cooperation Agency

Letter of Transmittal

We are pleased to submit to you the Final Report on “The Master Plan Study for Rural Electrification
by Renewable Energy in the Republic of Peru”. Under the contract with your esteemed organization,
the Study was conducted by Electric Power Development Co., Ltd. and Nippon Koei Co., Ltd. from
February 2007 up to August 2008.

This Final Report compiles a master plan for rural electrification by renewable energy (solar power
and mini hydropower) in remote villages difficult of electrification by grid extension scattered mainly
in Andes and Amazon areas of Peru. The Master Plan proposes policy propositions on legal/institution,
organization, finance, environment and gender issues as well as technical issues of solar power, mini
hydropower and transmission/distribution lines regarding promotion of rural electrification. At the
same time, a long-term plan was prepared for electrification by renewable energy in unelectrified
villages.

It is our sincere hope that this Master Plan will contribute to promotion of rural electrification of Peru
and, eventually, to mitigation of poverty and improvement of quality of life of inhabitants of remote
villages.

We wish to take this opportunity to express our sincere gratitude to the officials of JICA, the Ministry
of Foreign Affairs and the Ministry of Economy, Trade and Industry for their direction and support.
We also wish to express our deepest appreciation to the officials of the Ministry of Energy and Mines
and other pertinent government organizations of Peru as well as the regional/local governments and
village inhabitants where we made visits to conduct our surveys and studies.

Very truly yours,

Tetsuro Tanaka

Team Leader

Master Plan Study for Rural Electrification
by Renewable Energy

in the Republic of Peru
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Acronyms/Acrénimos

Administration Company of Electrical Infrastructure

ADINELSA (Empresa de Administracion de Infraestructura Eléctrica)
BCS Battery Charging Station
(Estacion de Recargo de Bateria)
CERER Renewable Energy Center for Rural Electrification
(Centro de Energias Renovales para Electrificacion Rural)
CIRA Certificate of Non-existence of Archaeological Relics
(Certificado de Inexistencia de Restos Arqueol6gicos)
COES Committee of Economical Operation of the System
(Comité de Operacion Econdmica del Sistema)
National Coucil of Environment
CONAM . . . .
(Consejo Nacional del Medio Ambiente)
CTE Electricity Tariff Commission
(Comisidn de Tarifas Eléctricas)
DEP Executive Directorate of Projects
(Direccion Ejecutiva de Proyectos)
DGER General Diretorate of Rural Electrification
(Direccion General de Electrificacion Rural)
DGAAE General Directorate of Energetic Environmental Affairs
(Direccion General de Asuntos Ambientales Energéticos)
DGE General Directorate of Electricity
(Direccion General de Electricidad)
DIGESA General Directorate of Environmental Health
(Direccion General de Salud Ambiental)
DPR Directorate of Projects (formerly DEP)
(Direccion de Proyectos)
DREM Regional Directorate of Energy and Mines
(Direccion Regional de Energia y Minas)
National Fund of Cooperation for Development
FONCODES (Fondo Nacional de Cooperacion para el Desarrollo)
FONER National Fund for Rural Electrification
(Fondo Nacional de Electrificacion Rural)
FOSE Electrical Social Compensation Fund
(Fondo de Compensacion Social Eléctrica)
E/S Feasibility Study
(Estudio de Factibilidad)
INRENA National Institute of Natural Resources
(Instituto Nacional de Recursos Naturales)
ITDG Intermediate Technology Development Group

(Soluciones Practicas)

Final Report Volume 3



Master Plan Studly for Rural Electrification by Renewable Energy in the Republic of Peru

Acronyms/Acrénimos

Japan Bank for International Cooperation

JBIC (Banco del Japon para Cooperacion Internacional)
JICA Japan International Cooperation Agency
(Agencia de Cooperacidn Internacional del Japon)
MEFE Ministry of Economy and Finance
(Ministerio de Economia y Finanzas)
MEM Ministry of Energy and Mines
(Ministerio de Energia y Minas)
Master Plan
MP (Plan Maestro)
OM Operation and Maintenance
(Operacioén y Mantenimiento)
OSINERGMIN Superv!sory Body o_f Investment in _Energy and I\/Immg_ )
(Organismo Supervisor de la Inversion en Energia y Mineria)
Planning and Investment Office
OPI L L .
(Oficina de Programacion e Inversiones)
PERNC Plan of Non-conventional Renewable Energy
(Plan de Energia Renovable Non Convencional)
PNER National Plan of Rural Electrification
(Plan Nacional de Electrificacion Rural)
Prefeasibility Study
Pre F/S (Estudio de Prefactibilidad)
PSE Small Electrical System
(Pequefio Sistema Eléctrico)
SENAMHI National Meteorology and Hydrology Services of Peru
(Servicio Nacional de Meterorologia e Hidrologia del Per()
SHS Solar Home System
(Sistema Fotovoltaico Domiciliario)
SIER Information System for Rural Electrification
(Sistema de Informacion de Electrificacion Rural)
SNIP National System of Public Investment
(Sistema Nacional de Inversion Publica)
Peruvian Solutions to Rural Electrification in Isolated and Frontier Areas with
SPERAR Renewable Energies
(Soluciones Peruanas a Electrificacion Rural en las Areas Aisladas y de Frontera con
Energias Renovables)
UNDP/GEE United Nations Development Program/Global Environment Facility
(Programa de Naciones Unidas de Desarrollo/ Fondo para el Medio Ambiente Mundial)
VAD Value Added for Distribution

(Valor Agregado de Distribucidn)

-iv -

Final Report Volume 3



Master Plan Studly for Rural Electrification by Renewable Energy in the Republic of Peru

Volume 3 Educational Material

V.

Educational Material

IV-1 Educational Material

IV-1.1 Video

The main objective of Video for educational materials is to provide comprehensive and in-depth

information to end users of rural people. Contents are power supply system, management and

operation and management for renewable energy system and institutional set up for sustainable use.

1.

Format of the Materials

TheVideo was prepared in the following format.

1)
2)
3)
2.

Recording time : 45 minutes
Format : DVD (30 copies), CD-ROM (30 copies)
Language . Spanish

Contents of the Materials

Followings are the basic contents of the Video.

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

Improvement of the quality of life by electricity in rural area.
Information on existing power supply technologies

Examples of successful (sustainable) projects.

Economical aspects including power tariff and O&M cost.
Environmental aspects including used battery treatments.
Information including qualification center of MHP and PV system.
Information on institutional set up in rural area for electrification.

Information on the contents of training for technical and management.

The role of extension center for rural electrification.
Procedures for requesting the project at the village level.

V-1
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IV-1.2 Brochure for Educational Purpose

IV-1.2.1 PV System

It is suitable to use PV system where connection to existing grid connection or development of micro
hydro power plant is difficult. It is necessary for appropriate operation and maintenance of PV system
by users because power output from PV system is vary on geographical feature or climate condition.
In Master Plan, SHS, BCS and PV system for public facilities such as rural school and health clinic
are considered. In the manual prepared in this study, BCS and PV system for public facility will be
introduced. About SHS for household electrification, brochure for educational purpose will be used.

Final Report Volume 3
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Manual del Usuario

Sistema solar domiciliario

JICA Study Team

Final Report Volume 3
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Energia Eléctrica Solar

il o WL ie

ol e £l cableado transfiere la

solares, se produce electricidad desde los.

energia eléctrica L e L

ShEsi st ins paneles hasta el
controlador en |a casa.
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Principales funciones de los equipos

Los cables transportan la
energia a la casa

La bateria amacena
la energia para
usarse durante las
horas sin sol.

Baterio

Comirolador

Lls0 de carga de bateria

El controlador trae la energia a
la bateria desde el panel y la

tfransfiere a los puntos de El sistema es de 12V. DC.
descarga Puntos que usan carga de

12V, DC. Munca use 220V, AC,

Mo use demasiada electricidad,
De lo confrario danara
rapidamente 1a bateria ¥ es muy
costoso,

Final Report Volume 3
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Panel Solar = Fotovoltaico

1. No mover el panel
2. No arroje piedras al Panel

3. No cuelgue nada en los cables

Final Report Volume 3
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g
1. Coloque la bateria sobre una base plana
(madera o ladrillo)

2. La bateria contiene acido liquido nocivo

= Abra la ventana schre la bateria
= Nunca deje a los nifios acercarse a la bateria
= Nunca tenga ganado en la habitacion

No toque o mueva la bateria

No coloque nada sobre la bateria

No haga fuego cerca de la bateria

No use la bateria para otros propositos

o vk ow

Final Report Volume 3
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Revisar la bateria

Alto

Nivel

Bajo

1. Revise el nivel de electrolito de la bateria
El nivel estara entre las dos lineas

2. Si el nivel esta bajo la linea inferior, deje de
usar energia y solicite a su Operador para
que lo llene con agua destilada.

Final Report Volume 3
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Controlador

WS

AR

. Luz de CARGANDO
ON: La bateria se esta cargando

2. Luz de ACTIVADO
ON: La bateria tiene bajo voltaje
- El Usuario no puede hacer uso de |a energia

Final Report Volume 3
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Uso de la carga de bateria

DC-DC Adaptador Radio Luz

. Ladescarga serade 12V /DC. No 220V/AC

Conecte el enchufe correctamente : I

Use solo accesorios para enchufe y
adaptador DC - DC

1. Los focos deben estar limpios
2. Reemplace los focos rotos
3. En caso de reemplazo de focos y compra de

Radio y TV, solicite consejo al Operador para
la especificacion de las comparas

Final Report Volume 3
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Plan de uso de energia

Luz

Uso diario

Focouno @7 horas
Focodos : 4+3horas
Focotres : 3+2+2 horas

Dos Focos : 3+ 2 horas
‘Radio : 2 horas

Dos Focos : 3+ 2 horas
TVEBMN  :1hora

Final Report Volume 3
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= Una cuidadosa y aproplados manera de uso diario

Regla General del Usuario

= Se debe pagar:

Costo de tarifa por consumo de energia 18 soles / mes

Debe Hacer

+ Mantener el uso del Sistema Fotovoltaico todo el ano
en un mismo nivel (La bateria debe ser cargado
constantemente).

« Observar la indicacion del nivel de liquido de la

bateria

« Mantener las horas de uso de acuerdo a |a siguiente

tabla

FOCOZ15\W

RADIO: 15 W [ Max 2 hrs
TV BN 20 W/ Max 1 fr

Fatron de Uso de Carga

\\ CARGAS FOCOS DE LUZ

uso \ UNO Dos TRES FOCO +RADIO | FOCO+TV
POTENCIA (W) 15 15+15 | 15+15+15 | 15+15+15 15+15+20
US0 (heras) T 4+3 3+2+2 3+2+2 3+2+1
TOTAL (Wh) 105 105 105 108 95

IV-12
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« Usar demasiada carga podria causar inconvenientes,
como la desconexion frecuente del controlador,

+ |nformar la molestia de problemas tecnicos al jefe de
la comunidad para que comunigue al operador.

No debe Hacer

« No tocar ni manipular nada excepto los focos vy
tomacorrientes.

+« No permitir que los nifios se acerquen a la bateria

« No manipular nada especialmente en caso de
problemas.

« No acercarse a ninguna de las partes del sistema
fotovoltaico en caso de relampagos o truenos.

10

Final Report Volume 3
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IV-1.2.2 Mini/Micro Hydropower

The detailed investigation and study for hydropower is needed to carry out by engineer who has
expertise, etc. For this reason, the purpose of this enlightenment brochure is that local inhabitants can
provide information on mini/micro hydropower potential and site conditions to an appropriate
organization such as local and central governments which has personnel with expertise about
hydropower. In this brochure, the simplified method will be introduced to identify mini/micro
hydropower potentials for local inhabitants.

Final Report Volume 3
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How to Measure Our

Water Sources
To Generate Mini/Micro Hydropower

Ministerio de Energiay Minas

2 D
E i o
> o .
gt Csopmeacsan ITETTIRZITTE Sy AP

é
- W5
il
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CONTENTS

. Introduction ... 4

R T

Uses of electric energy ..
. Where can we found water be used to generate energy? 5

. What do we need to know? 6

. How can we measure the volume of flow? ... 8
- How much power can be generated? | .................14
. Will this power be enough to cover our needs? .. ..............16

1
2
3
il
5. How can we measure the level? 6
6
7
8
9. Hydropower components . ... ............cccccevevrrveeennnnn 18
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JICA
Japan International Cooperation Agency

Founded in 1974, the Japan International Cooperation Agency is an implementation agency for technical assistance, focusing on systems building,
organization strengthening and human resource development thatwill enable developing countries to pursue their own sustain able socio-econom-
ic development JICAs work is broad in scope and reflects international concerns and changing needs in developing countries. To traditional sectors
such as agriculture and social infrastructure, JICA has recently added assistance to combat infectious diseases, support to encourage free market
economies or set up legal systems, and support for the peace-building and reconstruction efforts in countries.

JICA uses an issue-based approach to comprehensively analyze issues tobe resclved and to expedite various types of programs. “Devel opment Stud-
ies" is one of their programs, and this assistance is for formulating development plans at the nation al or region al level in various social and economic
fields. It indudes drawing up master plans to act as blue-prints for medium- and long-term development programs, and also indudes studying the
technical, economic or enviranmental aspects of proposed praject implementations as the basis for feasibility studies.

In the Republic of Peru, JICA implemented “the Master Plan Study for Rural Electrification by Renewable Energy” from February 2007 to July 2008
as one of the supports to Peru based on the above,

335

IR

roa 783

1992 1993 1394 1S 19% 1997 19 1;3 00D 01 203 A0 W0 W6
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1. INTRODUCTICON

Minifmiao hydropower iz whale of steps and eguipment to be ]mF:IIEmErmEd o take
advartage of waterfalls and generate eledraty

Wiore than a certury has passed snce man started to generate electiaty from hydraulic en-
eroy, i hichfirne we have built laroe | netall ations known &s hydrosledtnc power stations

Mevartheless bringing the eledricity generated by these power statiofis o fural com-
munities isa slow process and an enormous dhallenge. One solution (s the anstrudion
of small-scale Installations in the comeriurity using the water resouraes available to usto
meet aur needs for eledricty And thuswe improve our quality of life by transfarming
ourproducts and fadlitating our work:

4 \

o Heuy e 1% s e L 1 N f 2=y B
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e N
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o v
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T
o o
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0 s
% v
2. WHERE CAN WE FOUND WATER BE USED TD
GENERATE ENERGY

Good use should be made of all the wia-
tar souraes existing in the cormmunity or
Irthe surrounding areas, Induding i
grs, streams springs Irigation canals,
or other souraes

Therefare, it is importart to loow all
the water falls ar high levels of water
soufoesthat may be taken advantage of
I each case

s dditionally, the fallowing | nformation
shiould be recarded I a notebook

sthe name of the water soura,

sthe name of the place where the wa-
ter fall ar high level |5 located, and

wthe approximate distance betwieen
the water source and the community

Final Report Volume 3
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4. WHAT DO WE NEED TO KNOW?7

Wi need |rformation on 2 variables

» the valume of flow or the amount of water that a water source has, and

o the level or water Tall existing between the canal and the posible plac where the
riadiine houss will be lncated

. o

L A

LN r

ftisimportant o have information on these variakles because this will al|low us to clalate
the elecric power than may be generated. It (s irmportant that the rver or any other water
souree hias a constantvalume throughout the yeat:

5. HOW CAN WE MEASURE THE LEVEL?

There are methiods that may be eagly applied by community using locl materials and
Istrurm ents

Wieasrng she Neigitwwinr:a Evel m Rose

This methiod is apprapriate for places with & small distance between the High place and
the lour place: The only thing we need (s a transparent hose with water i it

To get a relizble measurement, we need to make sure thatno air bubble remainsinside
the water in the haose

T prople are reguired to.measure the total height by secions

Final Report Volume 3
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i F
-

» First e measure the height of the person that will serve as refarence, fram the per-
son's feet Lip to his eyes. Say for example, that the height is 1 65 m. Thery we \write
this measurement in the notebook

& A shown (rthe figure, we place one end of the hose at the level of the eyes of the
person serving as reference and we place the ather end In front of the person untll the
water |leval [seven. Wie than marlthis point onthe ground  Thisnew point senves as
the new reference for the following measuremernt:

® The number of measurements made i3 written down; for example, 13 measurements

» Thetaotal helght is obtained by multiplying the height of the person wha serves asreference
by thie nurmber of times rmeasuremerts were made, foresample, 1651 13 =2145m

r i

Fri b Mgam e [ Vot il :0
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We can use two methods:
» The container method
® The float method

This measurement should be carried out in the dry season when the volume of flow of
the water source is at its lowest level. Additionally, we should have historical informa-
tion on the conduct of the river: if the river has ever dried up or if there are many out-
flows in the rainy season. This information may be provided by people who have lived
many years in the community.

Now let’s see how each method works:

This method is effective to measure the volume of flow of small rivers or streams, and
consists of measuring the time it takes to fill a container or bucket with the river water.

We need:

® 1 bucket or a cylindrical container whose capacity in litres we know,
® 1 chronometre or a watch, and

® Corrugated roof tiles or plastic sheets.

To measure the volume of flow, we will do the following:

® | ocate the part of the river where we will measure the volume of the water.

® In this part of the river, we will orient the river course to form a waterfall (See figure).

® Finally, we will place the bucket or cylindrical container so that the water falls into it
and we take the time it takes until the water fills the container.

® We then write down the time in the notebook. We have to do this at least three times.

For example, if we use a bucket with a 60 litre capacity and the time it took to fill up
with water was 6, 7, 8 seconds, then the volume of flow will be calculated in the fol-
lowing way:

Final Report Volume 3
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e -
- Calaulate the average time

e PHE "
3

Average time =1 3 in seconds

Average Hme = ﬁ+—§+3 =7z
, _‘-"'l

- Calaulating the volume of flow

F

[ o Capacity {litres)
Average T {seconds)
Flow = ﬂ L 5.8 £
\. 5 s J

6.2. Measuring the volume of flow through the
float methaod

A basic knowledge of mathematics is required to use this method It is then i partant
that the community hasthe support of people that have thess kills or we ¢an ask the
teadher of the school community to help us

To apply this method we-will need the following

w & floating object, sudh as a small plastiicbottle, 3 ark, etc
o & chronoretre or watdy

» A tape measure ar ribhorn

& A ruler oF scaled board

To calculate the woluine of fow we ga throudgh the foll owing steps

Final Report Volume 3
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X, 7

First: Select the appropriate place

ihfe- must find a part of the river that Is 10-20 metres long where the water runs at an
even pace, without urbulence, To do so, We must make sure that there are no big stones
of |ags that prevent the water fram running frealy,

Second: Measure the speed

We must identify two pointsin the selected saction of the river: point A wlill bethe start
poifritand pointB will be the point of arrival,

Then we measure the distance between these polnts, For example, the distance between
paint A end pointB 15 15 m,

One parson will stand with the floating object in point & and another person will stand
wiith the watch In polnt B. When the first person lets the floating object go off, the sec-
ond persor will measure the time the float takes to go from point A to paint B Then you
wrlte dowh the time 0 the notebook. o this at least threa times,

To calculate thespeed, we use theaverage time that Is calculated in the same way as in
the first method.

______________ e o e o i s
@Jmm b IWlEatuEs Lt Wat=sr Sauroes
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Example: the average tifme (5105

Wiz use the following fomuola:

_ Disiance A- B (meires j'

ol = — e
e Average Time {reconds)
[N o example;
15 m i
Soead="—"— " =1 5=
0 = &
"
s A\
Intermediate 1
transversal area L Ly
c \ S ﬁlhﬂl:t_rﬂmﬁal
sction
\_ A
Mhird Memmare the geea nT The romversal sestion of the civer:pr o

|nthe selecter ares, determine the place where the transversal sction will be calculated
This place should have no obstadles so that we can comfortably do the measurements:

required 1o calailate the area

e b Wegmia g Wit Sollms o

IV-25
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A
Firstwe hiave tomeasure the width of the
riverinthe selected place (see figure). For
example, the width s 2.5 m. )

Then tire have o estimate the average depth so that we can finally sladate the trans-
versal area The average depth is obtained by dividing the river width in at [east 4 sec
tions and by measuring the depth i each of these sedions

For exarple:

YWate r mirrar

Q_“ i e M sg= u..'l WD iz
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Then we calculate the average of these depths:

= h1+h2+h3+h4+h6
hAVERAGEi 3
0+0.25+038+0.46+0.20
h ™ 3 =0.26m

Finally, the area of the transversal section is calculated by multiplying the river width by
the average depth.

( A = Width (m) < Average Depth (m) )

( A =25x0.26=0.65m )

Fourth: Calculate the volume of flow

In our example:

Once we know the speed and the transversal area, we can calculate the volume of flow
of the river using the following formula:

Flow (mys) = K < Speed (m/s) X Area (m°)

Where K is a correction value associated with the speed.
This value is determined according to the characteristics of the river and its depth (see
the table below).

|Type of canal or river | K Factor |

Canal walls coated with concrete, depth of water higher than 15 ¢cm m
Earth canal, depth of water higher than 15 cm
River or stream, depth of water higher than 15 cm

Rivers or earth canals, depths lower than 15 cm 05a0.25
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In our example, we have that:
K=05
Speed = 1.5 m/s
Transversal area = 0.58 m?

3
Flow=10.5 % 1.5 < 0.58 = 0.435 7™
Y

If 1m?*s=1000 {/s
Then the volume of flow will be: 435 £/s

To calculate the power that can be generated, we need to know the value of the flow
of volume and the height. Once we have this information, we estimate the power using
the following formula:

Power (kW) = Cx Height (m) » Flow (%)
Y

C: is equal to 6 for mini hydropower
C: is equal to 5.5 for micro hydropower

Final Report Volume 3
1V-28



Master Plan Studly for Rural Electrification by Renewable Energy in the Republic of Peru

In orcer to understand the value of the power, we can make the following comparisan:

10 Bulbs (100 W

' o0 Fluom scarits
1 k“' = tube s (20900

—— " . = = |

ARRARAE RN AT

LA LR R W &Y

o Compact 1 MU Ry e n

fluorescants (171 470 R \_. o .
|I 2L LA LASL T

Practical example

Wiz have found that the volume of flaw of the stream (2 80 1 and that the height is 458
. What isthe power that carvbe generated?

ANSWer

Wiie ko that the
Volume of flow =80 £/: =0.08 m®/z
Height=46m
Thern, the value of =355

[mtrodudng the values obtgined into the formula

3
Power (kW) =55 46m = 0.08 &
5

Fower (kW) =20 kW

Final Report Volume 3
1V-29



Master Plan Studly for Rural Electrification by Renewable Energy in the Republic of Peru

8. WILL THIS FOWER BE ENOUGH TO COVER OUR NEEDS?

Thiswlll depend o our community's demand for energy, thatisto say itwill depend on
wehat wee wil| Lse energy Tor ]

A speoalist is required to deterrine said derrand The spedalist will request all the rel-
evantinformatian, sudy a=

» The total population [Iving inthe comim Uity

& Tha number of households 10 the comrunity thatl wart to have mnnections to the
electricity service.

w wihat other hasic serwaes does the community have: health erter sdool, muniapality
et

o How rrany businessas or workshiops are there 1 the caomrmunity

9. HYDROPOWER COMPONENTS

Ingeneral, MHSs have the followl ng componerts.

e Ciwll warks
# Electromechanical equipment.
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Transmission and distribution networks

\ A

-a) Civil works

The princpal cvil works componerits are: the Imtake, Inlet channel, sand trap, hesd tank
‘penstads, generatar hall, etc

Intake

o & hydraulicinstallation whose functiar isto T‘EQUfEIIE‘.‘ a giver] water flow for the pro-
duction of hydropower, whether mechanical or electrical _ _

» The intake may be bult from @ncrete, stone, concrete and timber, etc

Inlet channel
s The purpose of the inlet dhannel |s to conduct water from the intake to the head
tank

w It |5 gmilarto the imigation charnels used in our community,
Sand trap and head tank

The purpose of the sand frapis to remove stanes and sand carried by the water from the
rivar o the way tathe turhine

Pl e ez e Cp At Sallmme g o
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The head tank ensures thatthe penstodais always Tull, preverting air from entering.

Penstock

o The penstock carries water under presure from the head tank to the wrbing

» Minifmicro hydroelediic stations use Rioh pressure PV pipe as it (s lighter, easy to
install ane costs less than stesl pipe

Powrer house
The power house cortains all the generation and ontrol equiprment. it s located atthe
start of the talrace, which takes the water from the turbine to the river

b) Eleciromecdhanical equipment

Contairied in the power house and consists of all the components invalved |0 generating
and antrolling the electricty Turbine, generator regulator corirol panel, etc

What is a turbine?
A madiine that transforms hydraulic energy into medhanical energy, as we an see from
the turbine gomming under the fore of the watern
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Turbine types
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