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141
151
15-2
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154
155
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15-9
15-10
15-11
15-12
15-13
15-14
18-1
18-2

(Secondary School)

(Secondary School)
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CBO Community Based Organization

CDF Constituency Devel opment Fund

CREEC Center for Research in Energy and Energy Conservation
DWD Department of Water Devel opment

ERT Energy for Rura Transformation

GNI Gross National Income

GTZ Deutsche Gesdllschaft fur Technische Zusammenarbeit
IFC International Finance Cooperation

IREMP Indicative Rural Electrification Master Plan )
JCA Japan International Cooperation Agency

KenGen Kenya Electricity Generating Co. Ltd.

KPLC Kenya Power and Lighting Co. Ltd.

Ksh Kenya Shilling

LED Light Emitting Diode

MEMD Ministry of Energy and Mineral Devel opment )
MoE Ministry of Energy

MOES Ministry of Education and Sports

MoMS Ministry of Medical Service

MoPHS Ministry of Public Hedth and Sanitation

NFE Non Formal Education

NGO Non-Governmental Organization

ODA Official Development Assistance

PSDC Private Sector Devel opment Center

PV Photovoltaic

REA Rura Electrification Agency

REA Rural Electrification Authority

REF Rura Electrification Fund

REM Rurd Electrification Masterplan

RESP Rural Electrification Strategy and Plan

SHS Solar Home System

TICAD Tokyo International Conference on African Devel opment
UBoS Uganda Bureau of Statistics

UMEME | ( )

UNEP United Nations Environment Programme

UNIDO United Nations Industrial Devel opment Organization
uss US Dollar

Ush Uganda Shilling
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(2009 4

US$1=97.29
Ksh1=1.258
US$1=Ksh77.34
Ush 1=0.046
US$1=Ush2115

Electrical Terminology

V (Volt)

kV (kilovolt)

W (Watt)

kW (kilowatt)

MW (M egawatt)

Wh (Watt-hour)

kwh (kilowatt-hour)
MWh (M egawatt-hour)
Wp (Watt-peak)

kWp (kirowatt-peak)
MWp (M egawatt-peak)

15

(STO)
25

Unit of voltage
1,000 volts

Unit of active power
1,000 watts

1,000 kW

Unit of energy
1,000 Wh

1,000 kwWh

Unit of PV output*
1,000 Wp

1,000 kWp

1,000W/m?

vii
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1.
1)
2008 5
4 (TICAD 1V) (ODA: Officall
Deve opment Assistance) 5 2
2008 1
)
(JICA: Japan International Cooperation Agency)
2008 7 4
JICA
2.

(PV: Photovaltaic)
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2009/4

2009/5

2009/6

2009/7

2009/8

2009/9

2009/10

2009/11

2009 11




JCA

(MoE: Ministry of Energy) 2007
(REA: Rural Electrification Authority) 2009

63% (2008 )

10%
( 450,000 (PV: Photovaltaic) 300,000 )
2012 100%
10% 2030 100%
2012
100% 2
2007 (REM: Rural Electrification Master
Plan) 2013 22% ( )
Pv
( )
1999
(REF: Rura Electrification Fund) 2001
(REA: Rural Electrification
Agency) 2003
2001 (RESP: Rural Electrification Strategy and Plan)
REF
2006 10%

2 Rura Electrification Authority Strategic Plan 2008-2012
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3% 3
1
2)
3) PV 3
2012 10%
6.

( )

(UNIDO: United Nations Industrial
Deve opment Organization) Community Power Center (Energy Kiosk)
( )

Energy for Rural
Transformation (ERT)
RESP 10%

(IREMP: Indicative Rural Electrification Master Plan) ERT

ERT 2009 7 2 2 PV
PV 2,054 1.50
MWp PV 4

ERT PV

% Indicative Rural Electrification Master Plan Report (2009 1 )
* Project Appraisal Document No. 47183-UG (2009 5 ),
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200

LED

300

1

Ksh 20

JCA

Ush 500

2009

SIM
SIM

2009
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8.
( )
National Hospital Provincial Hospital District
Hospital Health Center Dispensary National Hospital Provincial Hospital
District Hospital (MoMS: Ministry of Medical Service)
Health Center Dispensary (MoPHS: Ministry of Public Health and Sanitation)
6,194 51% 49% FBO
(Faith Based Organization) Dispensary !
Province District Division 1 Health Center
Location Dispensary
Health Center Clinical Officer ( 4 )
Dispensary
( )
8-4 8
Primary School (Standard 1 8) 4 Secondary School (Form1 4)
2007 Primary School 26,104  Secondary School 6,485 g
Private Primary School 8,041 Private Secondary School 2,240 ° )
Primary School =~ Standard 6 ( 6 ) Prep Class
Standard 6
Standard 8 ( 2 ) Secondary School
K CPEY Primary School Secondary School
40 50% M Primary School Technical Training Institute
" “Health Management Information System” (Ministry of Health, 2005) 2004 4,767
Hospita 562 Health Center 691 Dispensary 3,514
8 Satistical Abstract 2008, Kenya National Bureau of Statistics
® Ministry of Education
10 K enya Certification of Primary Education
1 “Sratistical Abstract 2008” (Kenya National Bureau of Statistics) Sandard 8(Primary School )
Form 1(Secondary School 1 )
7 2009 11



JCA

( )
(Ministry of Health)
National Referral Hospital Regional Referral Hospitals District
Hospital (District 50 1 ) Health Center IV (County 10
1 ) Health Centre Il1 (Sub-county 2 1 ) Health Centre Il (Parish
5,000 1 ) Headlth Center | (Village Health Team 1,000 1 )
2" Hospital 114 Health Center IV 160 Health Center I1l 955
Health Center Il 2,008 3,237 B Health Center |
Health Center IV Medical Officer (6 )
Health Center 111 Clinical Officer ( 4 ) 14
( )
(MOES: Ministry of Education and Sports)
7-4-2 7 Primary School (Primary 1 7)
4 Secondary School (O (Ordinary) ) (Senior 1 4) 2
Secondary School (A (Advanced) ) (Senior 5 6) 2007
Primary School 14,728  Secondary School 2,644 > secondary School o}
(Senior1 4) Primary School Secondary Schoal
59%1° Primary School Public (Government) School Secondary
School Private School Y Primary School Secondary
School @] Technical Institute Technical Institute
Institute
9.
( )
District Hospital
District Dispensary  District Hospital
Health Center  Dispensary
18 PV
2 Health Sector Strategic Plan 11 2005/06 - 2009/10, Ministry of Health
3 statistical Abstract 2008, Uganda Bureau of Statistics
¥ Health Sector Strategic Plan 11 2005/06 - 2009/10, Ministry of Health
5 statistical Abstract 2008, Uganda Bureau of Statistics
16 “tatistical Abstract 2008” (Uganda Bureau of Statistics) 2006 Primary 7 (Primary School )
2007 Senior 1(Secondary School 1 )
Y7« Annual School Census 2007~ Ownership  Private Primary School 14,728 2,029 (13.8%)
Secondary School 2,644 1,282 (48.5%)
18 “Rural Electrification Master Plan Draft Fina Report” (2009 3 )
3,008 1,507

8 2009 11
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10.

19

( )
Health Center IV 1% Health Center 111 34% Health Center I 65%
20 PV
Secondary School 54% Primary School (Pre-primary
Post-primary ) 82% “Deep Rurd” Secondary School 27.0%
Primary School ( ) 4.6%
225% 47.1% 1km

“Indicative Rural Electrification Master Plan Report” (Ministry of Energy and Mineral
Development, 2009 1 )

Dispensary Health Center
Health Center Il Health Center 111 Health Center |V
Health Center 1V
(6 ) Health Center Health Center
" 4 )
Dispensary Health Center I
DVD
PV PV
LPG (
)

Primary School Secondary School

9 “Rural Electrification Master Plan Draft Fina Report” (2009 3 )

(Primary School Secondary School) 6,115 3,364
Primary School ~ Secondary School

20<<|ndjcative Rural Electrification Master Plan Report”” (Ministry of Energy and Mineral Development, 2009 1 )

( ) Hedth Center (Il IV ) 10% Sandalone (PV
) Hedth Center  37% Health Center  53%

9 2009 11
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Night
Prep. Class Primary Class Secondary
School
Pv
Night Prep. Class
Pv
Night Prep. Class Boarding Schoal
Pv
Secondary School Night Prep. Class
Boarding Primary School
11.
( ) PV
NGO JICA
Pv
( C )
Pv
LED

SHS (Solar Home System)
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/IFC

LED

LED

“Lighting Africa’

LED

11

2009
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12.
( )
PV PV
1 4 5
LPG LPG
12vDC AC
85W
PV 1
1 12vDC AC
3 1
20%
( )
ERT (Energy for Rural Transformation)
(MOES: Ministry of Education and Sports) PV
ERT PV 2004 3 6 20 District
632
P\/
P\/
13.
P\/
1
(Solar array)
(Battery bank)

12 2009 11
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P\/
Solar array
Battery bank
( )
3
(1) (240V AC )
2 « )
©) ( )
P\/
P\/
14.
( )
4 6 kwh/m?%day
5 kWh/m?/day ( 5 )
45 55 kWh/'m?day
5 kWh/m?/day 4 KWhm?/day

13 2009
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LED

20

240V AC 50Hz

LED

24V DC

10

20

5 kWh/m?/day (

12v DC
12V DC

13 20

LED

14

2009
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70%

14-1

14-1

50%

1

1,000 W/m?/h
(1,000 W/m?x5 h/iday=5 kWh/m?%day)

PV

80| %

90| %

DC

AC

95| %

90| %

50 %

12

24

12

240 V AC 50 Hz

PV

17

Prepared by JICA Study Team

15.

LED

LED

15-1

15-2

15-3

15
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( )
15-1 (Secondary School)
Subject L(c\)/\?)d Q- Ltc;?; ?\L/lvt)) (hL/JcT:y) E()\i;lr?l/clic;?/;i Remark
For main building 1,440 3,700|Sub-total
Class room 120 4 480 3 1,440|(20 W x 6 lamps) x 4 room
Laboratory 20 2 40| 3 120|120 W x 2 lamps
Principal office 20 1 20| 1] 20{20 W x 1 lamp
Vic-principal office 20 1 20| 1] 20{20 W x 1 lamp
Staff office 20 2 40| 1 40|20 W x 2 lamps
Administration office 20 1 20| 1] 20{20 W x 1 lamp
Library 20 2 40| 3 120|120 W x 2 lamps
Entrance hall & corridor 10 4 40| 3 120{10 W x 4 lamps
) ) . Normally running hour is short, it is
gﬁr:?‘ggter for office work_ (including 350 2 700 2 1,400|also u§eylto prepgre question p'apers
and printing
Security lights 10 4 40| 10 400|Outdoor lights
For dormitory 160 960|Sub-total
Boys dormitory 10 4 40| 80|10 W x 4 lamps (around 90 student)
Girls dormitory 10 4 40| 80|10 W x 4 lamps (around 90 student)
Security lights 10 8 80| 10 800|Outdoor lights for 2 buildings
For dining hall and kitchen 310 1,210{Sub-total
Kitchen 20 3 60| 3 180|Including preparation & cleaning
Dinning hall 20 3 60| 3 180|Including cleaning
Security lights 10 4 40| 10 400|Out door lights
TV (holidays and free hours) 150 1 150 3 450|At dining hall
For staff quarter 130 340|Sub-total
Bed room 10 2 20 2 40(2 bed rooms
Living room 10 1 10 2 20|{Common use
Kitchen 10 1 10 2 20{Common use
TV/Radio 80 1 80 3 240|Common use
Entrance 10 1 10| 2 20{10 W x 1 lamp
Prepared by JICA Study Team
15-2 ( 1)
Subject Qty. | Capacity | Unit Remark
For main building
PV module 1 1,704 Wp |And above
Battery (12V, @20hr) with base/box 1 1,900 Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 1,000f W |Capacity of each
Charge controller (12 V DC) 2 60| Amp |Capacity of each
For dormitory
PV module 2 221 Wp |And above
Battery (12V, @20hr) with base/box 2 300| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 300 W |Capacity of each
Charge controller (12 V DC) 2 15| Amp |Capacity of each
For dining hall and kitchen
PV module 1 558| Wp |And above
Battery (12V, @20hr) with base/box 1 700| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 1 500 W [Capacity of each
Charge controller (12 V DC) 1 40| Amp |Capacity of each
For staff quarter
PV module 1 157 Wp |And above
Battery (12V, @20hr) with base/box 1 200| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 1 300 W |Capacity of each
Charge controller (12 V DC) 1 10| Amp |Capacity of each

Prepared by JICA Study Team
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( )
15-3 ( )}
Subject Qty. | Capacity | Unit Remark

For main building

PV module 1 1,386| Wp |And above

Battery (12V, @20hr) with base/box 1 1,600, Ah |Capacity @20hr

Inverter (In 12V DC, Out 240V,50Hz) 1 1,250 W |Capacity of each

Charge controller (12 V DC) 2 60| Amp |Capacity of each

For dormitory

PV module 2 155/ Wp |And above

Battery (12V, @20hr) with base/box 2 200, Ah |Capacity @20hr

Inverter (In 12V DC, Out 240V,50Hz) 2 300, W |Capacity of each

Charge controller (12 V DC) 2 10| Amp |Capacity of each

For dining hall and kitchen

PV module 1 453 Wp |And above

Battery (12V, @20hr) with base/box 1 500, Ah |Capacity @20hr

Inverter (In 12V DC, Out 240V,50Hz) 1 300, W |Capacity of each

Charge controller (12 V DC) 1 30| Amp |Capacity of each

For staff quarter

PV module 1 143] Wp |And above

Battery (12V, @20hr) with base/box 1 200/ Ah |Capacity @20hr

Inverter (In 12V DC, Out 240V,50Hz) 1 300, W |Capacity of each

Charge controller (12 V DC) 1 10| Amp |Capacity of each

Prepared by JICA Study Team

)
154 15-5 15-6
15-4 (Secondary School)
Subject L(c\;\?;i QY. Ltcc))igl ?\L/lvt)) (hL/JcT:y) E()\i;lr?l/clic;?/;j Remark
For main building 1,680 4,420|Sub-total
Class room 120 6 720 3 2,160|(20 W x 6 lamps) x 6 room
Laboratory 20 2 40| 3 120|120 W x 2 lamps
Principal office 20 1 20| 1 20{20 W x 1 lamp
Vic-principal office 20 1 20| 1] 20{20 W x 1 lamp
Staff office 20 2 40| 1] 40|20 W x 2 lamps
Administration office 20 1 20| 1] 20{20 W x 1 lamp
Library 20 2 40| 3 120|120 W x 2 lamps
Entrance hall & corridor 10 4 40| 3 120{10 W x 4 lamps
) ) . Normally running hour is short, it is
gﬁr:?‘ggter for office work_ (including 350 2 700 2 1,400|also u§eylto prepgre question papers
and printing

Security lights around building 10 4 40 10 400|Outdoor lights
For dormitory 200 1,040({Sub-total
Boys dormitory 30 2 60| 2 120|(10 W x 3 lamps) x 2 bed rooms
Girls dormitory 30 2 60| 2 120|(10 W x 3 lamps) x 2 bed rooms
Security lights 10 8 80| 10 800|Outdoor lights for 2 buildings
For dining hall and kitchen 310 1,210{Sub-total
Kitchen 20 3 60| 3 180|Including preparation & cleaning
Dinning hall 20 3 60| 3 180|Including cleaning
Security lights 10 4 40| 10 400|Outdoor lights
TV (holidays and free hours) 150 1 150 3 450|At dining hall
For staff quarter 260 680|Sub-total
Bed room 20 2 40| 2 80|(10 W x 2 lamp) x 2 buildings
Living room 10 2 20| 2 40[(10 W x 1 lamp) x 2 buildings
Kitchen 10 2 20| 2 40[(10 W x 1 lamp) x 2 buildings
TV/Radio 80 2 160 3 480|180 W x 2 buildings
Entrance 10 2 20| 2 40[(10 W x 1 lamp) x 2 buildings

Prepared by JICA Study Team
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)

15-5 ( 1)

Subject Qty. | Capacity | Unit Remark
For main building
PV module 1 2,035 Wp |And above
Battery (12V, @20hr) with base/box 1 2,300 Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 1,000 W |Capacity of each
Charge controller (12 V DC) 2 60| Amp |Capacity of each
For dormitory
PV module 2 240, Wp |And above
Battery (12V, @20hr) with base/box 2 300, Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 300, W |Capacity of each
Charge controller (12 V DC) 2 15| Amp |Capacity of each
For dining hall and kitchen
PV module 1 558 Wp |And above
Battery (12V, @20hr) with base/box 1 700 Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 1 500, W |Capacity of each
Charge controller (12 V DC) 1 40| Amp | Capacity of each
For staff quarter
PV module 2 157| Wp |And above
Battery (12V, @20hr) with base/box 2 200/ Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 300 W |Capacity of each
Charge controller (12 V DC) 2 10{ Amp |Capacity of each
Prepared by JICA Study Team

15-6 ( I

Subject Qty. | Capacity | Unit Remark
For main building
PV module 1 1,618/ Wp |And above
Battery (12V, @20hr) with base/box 1 1,800; Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 1,000 W |Capacity of each
Charge controller (12 V DC) 2 60| Amp |Capacity of each
For dormitory
PV module 2 168 Wp |And above
Battery (12V, @20hr) with base/box 2 200/ Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 300 W |Capacity of each
Charge controller (12 V DC) 2 10{ Amp |Capacity of each
For dining hall and kitchen
PV module 1 453 Wp |And above
Battery (12V, @20hr) with base/box 1 500 Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 1 300 W |Capacity of each
Charge controller (12 V DC) 1 30| Amp |Capacity of each
For staff quarter
PV module 2 143] Wp |And above
Battery (12V, @20hr) with base/box 2 200/ Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 300 W |Capacity of each
Charge controller (12 V DC) 2 10{ Amp |Capacity of each
Prepared by JICA Study Team

)
15-7 15-8 15-9
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( )
15-7
Subject L(c\;\?;i QY. Ltcc’)igl ?\L/lvt)) (hL/JcT:y) E()\i;lr?l/clic;?/;j Remark
For main building 880 2,920|Sub-total
Waiting room 20 1 20| 2 40{20 W x 1 lamp
Examination room 20 2 40| 2 80|20 W x 2 lamps
Treatment room 20 2 40 2 80|20 W x 2 lamps
Office 20 1 20 2 40{20 W x 1 lamp
Medicine distribution and store 20 2 40| 2 80|20 W x 2 lamps
Emergency operation room 20 5 100 2 200/20 W x 5 lamps
Maternity ward 60 3 180 3 540((20 W x 3 lamps) x 2 rooms
Store room 10 1 10| 1] 10{10 W x 1 lamps
TV for information (with DVD/VCR) 350 1 350 3 1,050|Health information to public
Security lights 10 8 80| 10 800|Outdoor lights
For refrigerator 85 2,040|Sub-total
Small vaccine refrigerator (12V DC) 85| 1 85 24 2,040|0Once cooled, low consumption
For staff quarter 260 520|Sub-total
Bed room 20 2 40| 2 80|(10 W x 2 lamp) x 2 buildings
Living room 10 2 20| 2 40[(10 W x 1 lamp) x 2 buildings
Kitchen 10 2 20| 2 40[(10 W x 1 lamp) x 2 buildings
TV/Radio 80 2 160 2 320|180 W x 2 buildings
Entrance 10 2 20| 2 40[(10 W x 1 lamp) x 2 buildings
Prepared by JICA Study Team
15-8 ( 1)
Subject Qty. | Capacity | Unit Remark
For main building
PV module 1 1,345 Wp |And above
Battery (12V, @20hr) with base/box 1 1,500 Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 1 1,000 W |Capacity of each
Charge controller (12 V DC) 2 40| Amp |Capacity of each
For refrigerator
PV module 1 846 Wp |And above
Battery (12V, @20hr) with base/box 1 1,000f Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) N/A N/A| W |Capacity of each
Charge controller (12 V DC) 1 60| Amp |Capacity of each
For staff quarter
PV module 2 120 Wp |And above
Battery (12V, @20hr) with base/box 2 200, Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 300, W |Capacity of each
Charge controller (12 V DC) 2 10| Amp |Capacity of each
Prepared by JICA Study Team
15-9 ( i)
Subject Qty. | Capacity | Unit Remark
For main building
PV module 1 1,087 Wp |And above
Battery (12V, @20hr) with base/box 1 1,200{ Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 1 800 W |Capacity of each
Charge controller (12 V DC) 2 40| Amp | Capacity of each
For refrigerator
PV module 1 846 Wp |And above
Battery (12V, @20hr) with base/box 1 1,000f Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) N/A N/A| W |Capacity of each
Charge controller (12 V DC) 1 60| Amp |Capacity of each
For staff quarter
PV module 2 107| Wp |And above
Battery (12V, @20hr) with base/box 2 200/ Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 300, W |Capacity of each
Charge controller (12 V DC) 2 10| Amp |Capacity of each

Prepared by JICA Study Team
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( )
ERT I
(Wards) (Staff Quarter) 40%
15-10
15-11 15-12
15-10
AC Loads (Wh/day)
HC IV HC Il HC Il
Wards Except light |Light Total Except light | Light Total Except light |Light Total
OPD 0 628 628 0 580 580 0 475 475
Maternity 0 922 922 0 732 732 0 436 436
General 0 941 941 0 660 660 0 390 390
Operation 0| 1,700 1,700 0 900 900|N/A N/A N/A
Laboratory 0 172 172 0 80 80|N/A N/A N/A
Administration 0 882 882 0 626 626 0 240 240
Staff quarter Except light |Light Total Except light |Light Total Except light |Light Total
Senior medical officer 576 384 960 576 384 960 282 188 470
Doctor 474 316 790|N/A N/A N/A N/A N/A N/A
Clinical officer 282 188 470 282 188 470|N/A N/A N/A
Nurse 2 588 392 980 588 392 980 588 392 980
Nurse 1B 450 300 750|N/A N/A N/A N/A N/A N/A
Nurse 1A 258 172 430 258 172 430 258 172 430
Nurse 150 100 250 150 100 250 150 100 250
Other loads
Refrigerator small (12V DC) 2,040 2,040 2,040
Refrigerator medium 4,800 4,800 N/A
Information TV (with DVD/VCR) 1,050 1,050 1,050,
Prepared by JICA Study Team
20 2009 11



( )
15-11 ( )
) PV module| Inverter C/C Battery
Subject (Wp) w) (Amp.) (Ah) Remark

HC IV

Total of PV module: 8,094 Wp
Wards
OPD 290 800 10 200|12V battery*2 capacity @20hr
Maternity 425 600 15 300|12V battery*2 capacity @20hr
General 434 600 15 300|12V battery*2 capacity @20hr
Operation 783 1,000 30| 500| 12V battery*2 capacity @20hr
Laboratory 80 200 10 100|12V battery*2 capacity @20hr
Administration 406 600 15 300|12V battery*2 capacity @20hr
Staff quarter
Senior medical officer 442 600 15 300| 12V battery*2 capacity @20hr
Doctor 364 500 15 200|12V battery*2 capacity @20hr
Clinical officer 217 300 10 200|12V battery*2 capacity @20hr
Nurse 2 452 500 15 300| 12V battery*2 capacity @20hr
Nurse 1B 346 300 10 200|12V battery*2 capacity @20hr
Nurse 1A 199 200 10 200|12V battery*2 capacity @20hr
Nurse 116 100 10 100|12V battery*2 capacity @20hr
Other loads
Refrigerator small (12V DC) 846 N/A 30| 500| 12V battery*2 capacity @20hr
Refrigerator medium 2,210 800 40 1,200|12V battery*2 capacity @20hr
Information TV (with DVD/VCR) 484 200 15 N/A|No autonomy
HC Il

Total of PV module: 6,618 Wp
Wards
OPD 268 600 10 200|12V battery*2 capacity @20hr
Maternity 338 500 10 200|12V battery*2 capacity @20hr
General 305 300 10 200|12V battery*2 capacity @20hr
Operation 415 500 15 300| 12V battery*2 capacity @20hr
Laboratory 37 300 10 100|12V battery*2 capacity @20hr
Administration 289 200 10 200|12V battery*2 capacity @20hr
Staff quarter
Senior medical officer 442 600 15 300| 12V battery*2 capacity @20hr
Clinical officer 217 300 10 200|12V battery*2 capacity @20hr
Nurse 2 452 500 15 300|12V battery*2 capacity @20hr
Nurse 1A 199 200 10 200|12V battery*2 capacity @20hr
Nurse 116 100 10 100|12V battery*2 capacity @20hr
Other loads
Refrigerator small (12V DC) 846 N/A 30| 500|12V battery*2 capacity @20hr
Refrigerator medium 2,210 800 40| 1,200|12V battery*2 capacity @20hr
Information TV (with DVD/VCR) 484 200 15 N/A|No autonomy
HC Il

Total of PV module: 3,025 Wp
Wards
OPD 219 600 10 200|12V battery*2 capacity @20hr
Maternity 201 500 10 200|12V battery*2 capacity @20hr
General 180 300 10 100|12V battery*2 capacity @20hr
Administration 111 200 10 100|12V battery*2 capacity @20hr
Staff quarter
Senior medical officer 217 600 10 200|12V battery*2 capacity @20hr
Nurse 2 452 500 15 300| 12V battery*2 capacity @20hr
Nurse 1A 199 200 10 200|12V battery*2 capacity @20hr
Nurse 116 100 10 100|12V battery*2 capacity @20hr
Other loads
Refrigerator small (12V DC) 846 N/A 30| 500|12V battery*2 capacity @20hr
Information TV (with DVD/VCR) 484 200 15 N/A|No autonomy

Prepared by JICA Study Team
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( )
15-12 ( [}
) PV module| Inverter C/C Battery
Subject (Wp) w) (Amp.) (Ah) Remark

HC IV

Total of PV module: 7,116 Wp
Wards
OPD 203 800 10 200|12V battery*2 capacity @20hr
Maternity 298 600 10 200|12V battery*2 capacity @20hr
General 304 600 10 200|12V battery*2 capacity @20hr
Operation 549 1,000 20| 300| 12V battery*2 capacity @20hr
Laboratory 56 200 10 100|12V battery*2 capacity @20hr
Administration 285 600 10 200|12V battery*2 capacity @20hr
Staff quarter
Senior medical officer 389 600 15 300| 12V battery*2 capacity @20hr
Doctor 321 500 10 200|12V battery*2 capacity @20hr
Clinical officer 191 300 10 200|12V battery*2 capacity @20hr
Nurse 2 398 500 15 300| 12V battery*2 capacity @20hr
Nurse 1B 305 300 10 200|12V battery*2 capacity @20hr
Nurse 1A 175 200 10 100|12V battery*2 capacity @20hr
Nurse 102 100 10 100|12V battery*2 capacity @20hr
Other loads
Refrigerator small (12V DC) 846 N/A 30| 500| 12V battery*2 capacity @20hr
Refrigerator medium 2,210 800 40 1,200|12V battery*2 capacity @20hr
Information TV (with DVD/VCR) 484 200 15 N/A|No autonomy
HC Il

Total of PV module: 5,951 Wp
Wards
OPD 188 600 10 200|12V battery*2 capacity @20hr
Maternity 236 500 10 200|12V battery*2 capacity @20hr
General 213 300 10 200|12V battery*2 capacity @20hr
Operation 290 500 10 200|12V battery*2 capacity @20hr
Laboratory 27 300 10 100|12V battery*2 capacity @20hr
Administration 202 200 10 200|12V battery*2 capacity @20hr
Staff quarter
Senior medical officer 389 600 15 300| 12V battery*2 capacity @20hr
Clinical officer 191 300 10 200|12V battery*2 capacity @20hr
Nurse 2 398 500 15 300|12V battery*2 capacity @20hr
Nurse 1A 175 200 10 100|12V battery*2 capacity @20hr
Nurse 102 100 10 100|12V battery*2 capacity @20hr
Other loads
Refrigerator small (12V DC) 846 N/A 30| 500|12V battery*2 capacity @20hr
Refrigerator medium 2,210 800 40| 1,200|12V battery*2 capacity @20hr
Information TV (with DVD/VCR) 484 200 15 N/A|No autonomy
HC Il

Total of PV module: 2,694 Wp
Wards
OPD 153 600 10 100[12V battery*2 capacity @20hr
Maternity 141 500 10 100|12V battery*2 capacity @20hr
General 126 300 10 100|12V battery*2 capacity @20hr
Administration 78 200 10 100|12V battery*2 capacity @20hr
Staff quarter
Senior medical officer 191 600 10 200|12V battery*2 capacity @20hr
Nurse 2 398 500 15 300| 12V battery*2 capacity @20hr
Nurse 1A 175 200 10 100[12V battery*2 capacity @20hr
Nurse 102 100 10 100|12V battery*2 capacity @20hr
Other loads
Refrigerator small (12V DC) 846 N/A 30| 500|12V battery*2 capacity @20hr
Information TV (with DVD/VCR) 484 200 15 N/A|No autonomy
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( )
1
15-13 15-14
15-13
. Qty. | Voltage Capacity | Daily load
Subject
ublee (day)| () (Ah) (Whiday) Remark
For mobile phone and lantern 1,051|Sub-total
300 nos. (100% of 300HH), charging
Mobile phone (700 mAh @70% discharge, 4 every 3 days (100 nos./day), AC
V) 100 4 049 280 adapter efficiency (70%) is
considered.
225 nos. (75% of 300HH), charging
Rechargable lantern (4 Ah @50% discharge, 5 6 200 771/8veTY 5 days (45 nos./day),
6V) ' converting efficiency from AC to DC
(70%) is considered.
For car battery as storage 1,260|Sub-total
) 25 nos. (8% of 300HH), charging
Car batt 70 Ah @30% disch 12V
ar battery ( @30% discharge, ) 5 12 21.00 1,260 every 5 days (5 nos./day)
Prepared by JICA Study Team
15-14 ( )
Subject Qty. | Capacity | Unit Remark
PV module 1 1,009 Wp |And above
Battery (12V, @20hr) with base/box 1 200, Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 1 300, W |Capacity of each
Charge controller (12 V DC) 1 30| Amp |Capacity of each
Charge controller (12 V DC) with Ah Meter 5 10| Amp |Capacity of each
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16.
( )
2013 250
2009 6 JICA
JICA
JICA
JICA
17.
Secondary
School (
Health Center Health Center 111 )
Primary Schoal
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18.
( )
P\/
18-1

300/ 3 / 100 /

225/ 5 / 45

25/ 5 / 5

Prepared by JICA Study Team
19.
(
1 US$ 0.25
US$0.5
US$ 0.5~2.0
19-1

300/ 10/ US$0.25 US$ 750

225/ 6/ US$ 0.50 US$ 675

25/ 6/ US$ 1.00 USs$ 150
Us$ 1,575
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(Management)
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Development Center)

23.
1) 1 -
2) 2 -

LED
P\/
P\/
3) 3 -
P\/

JCA

(Confidence)
Pv

PV

PV

(SHS: Solar Home System

PSDC (Private Sector

)
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Battery Charging Stand-alone
Station Car Battery Solar Charger
Mobile Phone + Appliances Mobile Phone
Lantern Lantern
Car Battery
Solar Home System
Prepared by JICA Study Team
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ODA
SHS
24,
P\/
P\/
P\/
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(Sensitization)
ODA
P\/
LED
LED
3)
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