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(Photovoltaic/PV)

PV
JICA PV
PV
1980 PV
PV 90
PV
PV
PV JICA PV
PV
PV
PV JICA

PV
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Solar Home System(SHS) 3

BHN

Photovoltaics/PV

2004

PV

PV

2002

1980

PV



Solar Home System (SHS)

JICA (1992~1994) JICA
SHS Battery Charging Station(BCS) PV
JICA
SHS
BCS
BCS
1990
PV
PV
SHS
NEDO
PV
Battery Charging Stystem PV
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PV

JICA

JICA

PV

PV




Hire purchase

Fee-for-service

3
4
BCS
BCS 1kW
SHS
5



ESCO

DC12v
DC-AC
DCi12v
DC12Vv
2
SHS
3
JICA PV
ESCO
ESCO ESCO

ESCO

SHS

DCi12v



PV

$20,000
SHS

PV

BCS

BCS

GTZ

SHS

PV

PV



JICA

PV
P
20~$50
PV
PV PV
PV
PV









3 3
PV

1W $5~6
50W SHS $500~600
$300 PV
31
( Us $)
(50W) 305 300
(PV  100Ah) 120 130
( 50Ah) 30 60
40-50 (5-8A) 40-70 (5-10A)
7-15 20
20

10

10




DC12v

sustainability

(replicability)

PV

PV PV

11
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4 1 Solar Home System

1
PV Solar Home System(SHS)
2 SHS 20w
200W 50
50W SHS 4-5 TV
2-3
™V 50W SHS SHS

Charge controller »4——— Solar Panel

Lamp

4-1 Solar Home System

4-1 SHS
50W $300
5-8A $50
100Ah $100
W x 3 $60
$100

13



50 $1,000 SHS

50W SHS
500
SHS
SHS
SHS
SHS |
_> 4_
/ —
4-2 SHS
2
SHS Sales
model Service model
4-3 Sales model SHS
Service model
SHS

14



|| Sales Model || || Service Model ||

— concession

— open market

43 SHS 1

4-2

NGO

1 The GEF Solar PV Portfolio: Emerging Experience and Lessons, Eric Martinot et al. August 2000
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G.
open market

Sales model

SHS

Sales model Hire-purchase
SHS
Hire-purchase
IGEF 10
Hire-purchase SHS
SHS

16




SHS

Hire-purchase

SHS

Service model

17

SHS
SHS
Hire- purchase
Hire-purchase
(
50Ah $30 $100 PV
)
Service  odel
Service model
SHS SHS
Fee-for-service Service model
SHS
SHS
Sales model Service model



Service model

Fee-for-service Soluz
$10~%$20/
Sales model
PV $600 50W SHS Fee-for-service
$17/ $2040
20% 10
$1200 Fee-for-service
Service model
SHS
3
SHS ( )
20w
TV
50w 100W SHS
SHS
SHS
Sales model Service model
PV Service model
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PV

affordable

sustainable

4

Sales model Service model

SHS

SHS

PV

19

SHS

PV




UNDP/GEF SHS

5
SHS
4-6
UNDP/GEF SHS
1

3 1 6 1
6
SHS

Sales model

SHS
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Sales model

4 2 Battery Charging Station

1
Battery Charging Station BCS SHS
NEDO 90
V/ Ll
3
‘-g.“-
A
4-4 Battery Charging Station
50Ah 50W 3 4
1 BCS SHS
SHS
SHS
SHS
BCS SHS

21




BCS

$30~$50

SHS

BCS

SHS

4-5 BCS

BCS

Fee-for-service

22

SHS

BCS

BCS

BCS

BCS



PV

SHS
BCS

BCS

23

BCS

SHS

BCS




BCS

BCS

BCS

SHS BCS

BCS

BCS

JICA 2kW BCS ( )
2003 w

24




JICA

BCS
BCS
BCS

BCS BCS

JICA

BCS

BCS 1

4-3

SHS BCS

SHS BCS

PV

50Ah 50Ah

$ 150 $1000 ~5

Sale Model

Service Model

Sales Model
Service Model

SHS

25
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PV

JICA
PV

TV VCD

TV

(50 SHS $1.2/ )

PV

JICA PV

50W SHS $7.5/

2 World Bank Group Progress on Renewable Energy and Energy Efficiency: 1990-2004 (March 2005, World Bank)
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SHS

PV
SHS
PV
PV
3
PV
PV
24
\%

PV

PV

PV
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PV



CD VCD

5-1 PV
( AV TV
/
)
( ( AV T
)
(D)
PV
PV
PV
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2002 PRF

PRSP
NGPES(National Growth and Poverty Eradication Strategy) 142 72
47 72
Village Development Fund VDF
CPI
135
$32,000

PV

PV

PV PV
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PV

PV

PV

PV

SHS

PV

PV

PV

31

PV

PV
PV



SHS BCS

Sarvodaya
Sarvodaya 1/3
SELF(Solar Electric Light Fund) 1991 SHS
Sarvodaya Sarvodaya
NGO

90%
20% 5

Grameen Shakti
Grameen Shakti 1996
Grameen Shakti SHS
SHS SHS

NGO

32




6 1 PV
JICA PV

PV

PV
1998-
2000 2002
IGEF 5000 PV
JICA GEF
PV
e JICA JICA
GEF ——

6 2

1

PV
sustainable
replicable
= = O)
< > < >
< >
< >
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PV (
100
PV
=

< > >

< >

< ...................................... > >
< L >
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PV

1000

35

PV

Imillion



JBIC

PV

PV
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JICA

PV

PV



PV

PV

PV

BHN

PV

SHS

PV

PV

BCS

PV

PV
BHN
BCS
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PV

PV



PV

PV
PV
PV
PV
PV
PV
PV
JICA SIDA
=

2006

1

20

2003

1
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JBIC JICA 2002 2004 JICA
2 2004 3
2005 4
BHN
PV
PV
IMF
PV
SHS PV
PV

PV
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10

2001

PV
PV

PV

1000
PV

PV

JICA

PV

PV
PV

NGO

NGO
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PV

PV



6 5 JBIC

PV

PV

JBIC

JICA

JBIC
JBIC
JBIC
PV
GEF
JBIC JICA
PV JICA
JICA IJBIC
JICA
= D)
> < >
JBIC /JICA JBIC JICA
—P» JBIC
JICA JICA
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PV

PV

PV

ODA

JICA

JICA

JICA IGEF

AIT(Asian Institute of Technology)

NEDO SERT(School

of Renewable Energy Technology) KMUTT(King Mongkut University of Technology
Thonburi)

JICA

42



PV

SERT

PV

KMUTT

PV

PV

CD-ROM

UNDP GEF
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JICA



Capacity Development
AICAD
3

AICAD

JICA

NGO

African Institute for

AICAD

African Institute for Capacity Development: AICAD)

AICAD

2003

PV
PV

44

PV

NGO




PV

Web
Web
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PV

PV

JICA




PV

GTZ
Sunlabob GTZ

Public Private Partnership PPP PV

s The Operational Setting

Tnereasing nembers of
Iranchised small
eftreRaears as sales 6

#@Enls

GTZ

@, . Sumlabob provides
" S8, cojlapmonl, iradnings,
gaality comirol amd
networking

PV
SHS
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10

20

47

100



DC

PV

PV

3-4

48

(IEC PV-GAP)

10

PV-GAP



JICA

JICA
CDM

JICA

CDM

PV

JOoCcvV
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PV




PV

6 10
Global
Environment Facility GEF
GEF UNDP
UNEP
UNDP
PV
PV
GEF PV
JICA PV GEF PV
GEF JICA
JICA GEF PV
GEF
UNDP GEF GEF
JICA UNDP/GEF
GEF
GEF UNDP/GEF
PV
GTZ SIDA DANIDA
GEF
JICA GEF
GEF JICA
JICA GEF
GEF JICA
JICA GTZ DANIDA
JICA
UNDP/GEF C/P
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7 PV

1 PV
1
PV RF
RF
UNDP/GEF
JICA
UNDP
UNDP
1
UNDP/GEF
2 SHS
RF
UNDP/GEF 10,000 SHS
UNDP/GEF
RF
10,000 SHS 7-8
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JICA  1998-99 SHS
JICA EC SHS
SHS
JICA SHS EU 200 SHS
ESCO JICA EU
PV SEC SHS
SEC
SEC
2
90
SHS
PVMTI(Photovoltaic Market Transformation Initiative) PV
PV
SHS
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UNDP/GEF
$1.5/W
UNDP
3
SHS
SHS
SIDA Asian Institute of Technology (AIT)
SHS
SIDA RETS-Asia
SIDA 1999 2004 AIT 6
www.retsasia.ait.ac.th
4
JICA
2 3
(ONRY

JICA

SHS
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JICA

NGO

GTzZ

SHS
SHS

10

10

1700

PV

SHS
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SHS

BCS

w 30cm

$100

Solar panel (5W

7-1
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Solar Panel

Controller

7-2

1-2

3kw

km

200-300W
SHS
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==
3m Im
15W
10 50W jj_
70Ah
7-3
7
24
50 liter 100-200W
SHS is useful for lighting
Solar panel )
Solar fridge

7-4

WHO UNESCO

EPI(Expanded Programme on Immunization)
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PV
WHO PIS(Product Information

Sheets) eb (www.who.int)

7-5

kW
kw

100W 24

3%

GTZ 250 20kw
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http://www.who.int/

NEDO

SHS BCS

kw

10

95%
Ipm

(7-8%)

50-100pum

ON OFF

SW

59

1kwW

(3000pm)

(16-17%)



PWM

7-6 SHS
BCS
3 LED
Light Emitting Diode
(LED)

12v

50,000

7-8 LED
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1 LED

SHS
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PV

PV

PV

2

PV

PV

JICA

CDM

SHS

fee-for-service

SHS

JICA

63

SHS

SHS

SHS



JICA
fee-for-service SHS BCS
8 2 CDM
1 GHG
SHS GHG
SHS GHG
SHS GHG
JICA PV
JICA PV GHG
3 4
1 44 AkWh/ SHS
1kWh CO2 1,232g-CO2 50Wp
SHS 1 CO2 54.7kg SHS
1kWh CO2 1,280g- CO2
5
CO2
CO2
SHS CO2
CO2 SHS CO2 SHS 1kWh
CO2 139g- CO2
3 2001 2
4 2002 3
5 2001 9

64



Urban and Rural Energy in
Botswana: Needs and Requirement, EAD, July 2001
SHS CO2 1kwh  2,680g- CO2 50Wp SHS 193kg- COz2

SHS CO2

kWh CO2

20 SHS
CO2 2

3,000 2,680
2,500 |
2,000 |
1500 [ 1,232 1,280
1,000 |
500 139

g-CO2/kWh

8-1 SHS  C02

2) GHG
SHS GHG

Study to the Streamlining of CDM procedures for Solar Home Systems
Shell Foundation
(Energy Research Center of the Netherlands) Sunrise Technologies Consulting
IT Power SHS CDM

78

6 2003 2
7 Towards a streamlined CDM process for Solar Home Systems, J.R. Ybema ECN-C-00-109, November, 2000
8 Towards a streamlined CDM process for Solar Home Systems, J.W. Martines ECN-RX-01-073, December, 2001
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9 SHS

kWh
3
CO2 0.56kg-CO2/kWh 1.30kg-CO2/kWh
5kg-CO2/kWh
SHS
8-1 SHS
SHS CO2
Wp () kg/ *
GEF 50 400 15 21 504
AlJ (USA) 30 60 7.6 246
GHG 35(20 53) 10 373
WB/GEF 50 14.3 448(758**)
35 4.7 79
12 50 9 205
Shell-ESKOM 50 8 230(40***)
50 4.4 125
SHS CDM SHS
GHG
GHG 75kg- CO2/SHS 4kg- CO2/Wp
50Wp SHS GHG 275kg- CO2
GHG

9 Facilitating Small-Scale Renewable Energy Projects in the CDM: Streamlining participation process with an emphasis
on solar home systems, September, 2001
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8-2 co2

85 85 85
80 80 80
CO, kg/kWh 1.25 0.8 1.025
1 CO> kg/ 0.28 0.28 0.28
15 1.5 15
2/ 15 1.5 15
CO, 70Ah 60 55 57.5
CO; 100Ah 84 76 80

Could carbon financing appreciably accelerate the diffusion of Solar Home Systems?

10 PCF plus GEF
Photovoltaic Market Transformation Initiative (PVMTI) SHS
CDM PVMTI PV
3 3,000
PV 7 10 PV
10  /Wp 0.7 1.0 /Wp GHG
CO2 3 8

033 10 /Wp PVMTI

GEF AlJ  SHS

0.33 / 50Wp SHS GHG
300kg
8-3
I/ )

IGEF 152 21.3 0.61
IGEF 3.0 11.7 0.25
XK 12.0 0.40
/AL 7.6 0.25
/AL 16.4 0.55
IGEF 15.0 0.50
IGEF 7.5 0.25
IALD 10.0 13.4 0.39
IGEF 2.8 0.09
IGEF 3.0 11.7 0.25
— 0.33

in Developing Countries, Kaufman, S. , April, 1999

10 Robert F. Lee

June, 2001
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Calculating, Monitoring, and Evaluating Greenhouse Gas Benefits from solar Home Systems



1kWh 05 1.0

8-4 SHS
1 GHG
( /kWh) | ( kg-C/kWh) | (50Wp, 4 ( kg-CO2/ )
KWh/ )
0.5 0.34 0.20 92
1.0 0.68 0.20 183
0.33 l/day( ) 0.20 300
GHG 2 3

Does the use of Solar Home Systems contribute to climate protection ?

GTZ R. Posorski Renewable Energy 28 (2003)
SHS
o SHS (
)
® SHS SHS
SHS
3
SHS 15Wp
50Wp SHS 50Wp
SHS
GHG SHS
100km 10,000km 3
50km
SHS 20 15Wp SHS
20 160kg GHG
2.7 GHG 6 50Wp SHS
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650kg GHG 6.8

GHG 8.9
GHG SHS
8-5 SHS  GHG
15Wp SHS | 50Wp SHS
6.0 8.9
6.1 9.2
6.0 9.1
5.7 6.0
2 5.9 8.6
6.0 8.8
SHS 10 2.9 4.2
6.9 99
(co2 /20 )
GHG
SHS GHG
GHG
200
B T
o 28 | 192
Q188 | a0 55
2 53 [ == —
=
(]
o )
o Z N
L
O
(O] % =
8-2 G50WpSHS GHG
SHS 200Wp
SHS (
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Steven Kaufman?!t 10

5
14
2 4 12v 50-100Ah
CcO 0.8kg/kWh
CO2 15 30kg
CO2
SHS
SHS CO2
2
CDM
SHS
CDM A, CDM
15MwW 15MW 50W SHS
30 SHS
CO2
CO2
8-6
CDM
.D.
ACM0002
AM0O005
AMO019
( )
CDM
SHS AL
(SHS, )
CDM 15MW
AM0019

11 Rural Electrification with Solar Energy as a Climate Protection Strategy, Renewable Energy Policy Project, January

2000 No.9
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SHS

SHS PV
15MW
a)
b)
SHS
CDM
3 CDM
SHS CDM
50Wp SHS
193kg-CO3/

CDM

71

AlJ/GEF

SHS

JICA



300kg-CO»/ 10 /
CER $10 CER
payment on delivery 21
20 IRR(
0.75 21 IRR 3
20 2.12

Community Development Fund

CDM
CDM 21
$3,000 $2,000
$45,000
$160,000
SHS 4,000
4,000 CDM
SR
3 Dol ymma T
Sisen husd
. ' Preparation and review of the Project
Project completion Upstream Due Diligence, carbon risk
assessmentand documentation: $ 20K
Simplified Project Design Document
Cost
. »\ *Baseline assessment $10 K
Periodic verification & RQdUCtIOﬂ %a * Monitoring: $5K
certification with Stream-
« Verification: $2-6K H
« Supervision: $2-10K Li ned Validation process
Procedures c ,
R ontract, Processing
«and documentation: $20k
Construction and start up Project Appraisal and Negotiation
+ Initial verification at start-up: $3-5K « Consultation and Project Appraisal: $35K
* Negotiations and Legal documentation: $20K
Total through Negotiations
All expenses: $110 K
8-3 CDM 12
4 CDM
CDM

12 Small Scale CDM Projects: An Overview, May 14, 2003, World Bank, Carbon Finance Unit
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CDM

CDM
SHS CDM
50Wp SHS 50 CDM
CDM 10,000
IRR( ) 0.75
CDM IRR 243 20 2.00
SHS CDM
SHS CDM
SHS CDM
SHS CDM
SHS CDM
SHS CDM
SHS
SHS
CDM
CDM CDM
CDM
CDM CDM SHS
CDM

SHS
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CDM ODA
PDD
PDD
CDM/JI

CDM

ODA

CDM

NEDO

CDM
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ODA
CDM

CDM/JI
NEDO

FS

SHS



JICA PV
BHN
JICA
PV
9 1
PV
$500  Solar Home System(50W)
SHS
Sales Model Service Model Sales Model
Hire-purchase
Service Model SHS

$30~50

Service Model

Service Model
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Service
Model
Fee-for-service

Hire-purchase

Sales Model
Service Model Service Model
SHS PV
Sales Model
$30~50
9 2 Battery Charging Station
SHS
BCS SHS
BCS
SHS
SHS
PV BCS
SHS PV
JICA BCS
BCS
BCS
BCS $30~50
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BCS

PV

9 3
JICA

SHS

PV

$17,000

PV
SHS
BCS
PV
IGEF
5000 SHS
PV
JICA
PV
100%
JICA

77

PV
BCS

1998-2000

GEF



JICA

JICA
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PV PV
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PV

PV
PV
PV
9 6
PV
GEF
GEF
PV
9 7 NGO
PV
PV
PV
PV

PV

NGO

Global Environment Facility(GEF)

GEF

PV

NGO
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JICA

JICA
JICA

JICA

NGO

PV

PV



9 8
JICA

CD-ROM

NGO

JICA

JICA

80

JICA

PV

JICA

PV
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