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o AN TIUT4AFHOFEEELIRHIAE

o HANEGELIOOBELRHEE %
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12 ROEAOEBIEDAA—D
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ATER TIE, AR ROBERCICB I DRSO E Z T 2R UTeh, RGBT TG

WMOHIE ThHDHT20, SHIT/NHA

RITTC, BT 5L (F ).

BERERIEL UL, U FENERINDIEORNEIEI TS, PV VAT LD
EAZHOWT, BETHEAREL T, TTEOBOR  RAETFoNns. &
TRLX—, RESOBURZEIH4HZLICLY, KB ERBEEANIHT5E 2
RALBEN AR T HIENTED. £, BHECREL PV VAT L E AT HITH
720, B T FE | 2R T 20N G5, B HFEHIRSCE ) R0 E
WL 2B E 2 D2 8T, RHOERT PV AT LEE AT HERICH IR B H e
2.

S

E DI 5REE 15R9:E

- BAKEBE HIEOE HHK R - ENTH. RRORR

- THRLF—BE - BRI

- BB - FITES R

- BRI UM ShanR % - FRIXEE FTEH)
- BEHEVRATLE

13 TERFERIOER L CBHIRSHE, HNHI/NH)

[EEROERMERI LU, FEODIICLEREMBFERE FLOT. FFE
OFFEFEE, FEREEREOGAESLERICFR I a2t
DEBFE~DOET IV TIREND, TRRESFT], TR ES AT LOMER], [1E
FEB I CREONR AL,
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MEZOERAFERIOERE (RIS, NI/ NH)

[EZEICHTIAMIEL UL, Yk FEDE SR - RELE X R R ICbebl
SRR, A% UEETRMERM PV L RAT LEE AT HERICH IR B E TR
RN DIEREFEIT D, Fiz, BALZ PV VAT LD E 2 H g2
T BN B R - A BRI 21EHIC OV THER B L2,
FEORFEL UL, Y FEOYKE BT EENE T T o7, kA
PREHME BRI~ D% 5728, PV VAT AOEANZI0ATLE AR, Y%
FHEORFEOENRED I TE—ILRAL M 2T NENEIT D, 2EFROH
A7 B TEREE RS 1 &L, FEFMEO BRI i L7 fR Ok S R 2 & 28
HL. W T, TEINEEOREE |, TAM B - BB D aiR T, Mk
FHEIZLD PV VAT L A% ORHE rRENEC Y L EH O HAN B I H 5T 5N

ZEH D,
B E (LI
20> B AhE ZE—L A
s RIEREPVI R T LELT - ERREE s 7E=JLIRAUk
ERH ? s HERFRREHDR - B Sh g

s RBENED T THRIESN
=X BEHEED)
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c BEEREO I
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s BEOHREEHH-HD
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MERICHT DO IDERE (BHIRSHE, FA 3N HH)
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I11-4.

5.

U bZBEx, FHEICOVTHELZARZBEALT 528128, FHEDOT VR
TITAARLBENOHIIZTE LT, ZOSRICIEVEED R E, T-4-1 BLOEE E
R

Er2OTADTIbDFE

I1-4-1

FETEAIIN PV VAT AOMARRR, BAZEL THOLNIR - TR R A LA
TICEEDD. BMVEEDITHTo>TUE, CHRERE, Y LTa P Z o h~DA L FE 2
=T U= REEEBIT, TYRT I TAREREEZONDE TV, NTF, L
T4 7 COBIMGHAEZER L, Bl BLEBTHEE, B AHE I T ATV 7%
IZLDREM R E RINEE L EME L T2, ENZENDFIEICONWT IFRICEED .

x5 RMEREPVIRTLEBAICETIRAEFE

S

SCHR R A ZIVETOD JICA BIOMMEEE D5, LA —hE

A B a— | B E S Y L ENa A Z NI T e 2—
T —h EWNa P2 B X OB Y EFE~DOT 7 —h

Bl H A EHN, NTH, BT 4T OBMEE B L ORERE ~Oe T

St ] 1) D R

HETEAINZ PV VAT LZONWT, TNEHOEOIERAZFE R FKICEED T (F
IZEELE A H) . KROMERICHTZ-> T, FRHE RS EL2 S DA SREICE TS
WAEE MY YL E L RADAEE 22— BT A —NaEAfd L, 111-3 D45
HEASTFREANCTROEHZHAE LT
o I EHLEEE R GRERDL, Y Lo LT S ek, PV VAT A,
A PRARH], BB EORBEEGE, 2 EORMN)
o HEIIKTDHONT (TurT a7, BEE, CO, HIESEDOEAGNE, T —
IVIRA U, A IEAED TR IR DL, A B B BB R, R EZ DX )
S ) NOAVZ P UN- 3
INODSEEICIAEE ORI 2L, ZHETO JICA OBRE 7 ur/'S LN EED
VA= ES/A N I SVN
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x6 PEHKEDHERILD-HDOHNER(ZEEICEE)
Kok K 52
\ 8 A SR BB B B DRI, L
EOBRBIE | e s, BRI LS E, S
15 B
— ST A A ZHE, FIT REGEUIL, F 75
EOFWRE | Gomm), ks A7 A, %
B S, AR, S
EREE | DT s etk B,
FEo
bk A [ S
ALt KEEHRE | RESEROKE, PV £ LRI, PCS, /SRR
AT RO | I, b e A, S
- LA NI, SR, EHE, EARORS
R 7L biS EAE, BUEDE R, %
SRR PV U A5 LEL CENTI A g ES
SJav T | S CERS A (R A1), (HROD)
X,
IR, R AMEDE, REETR T
L AR5 T B CRITR0) , — fe o
B, ARG,
| TESARA, BESNARE, DREED B0
IJ_:I‘ Yivay)
FEACH TS TR, %
Ioh
B REORE G | R R, A, R,
e
é}%’%’fg AT, BB RO RN L Tk, T, 416, 5
R FRERIEORS T L, RSO FR, 5
Zoft B 5~ o ) (1 - ) 5

I-4-2 WYEa P NHh~DA L HE 22—

II-4-1 DEREELDDIHTY, BREET 17T MEE RO RERT PV 70 Y=k
Y LIZENI Y VZ ATV T aE LTz, e TV T THRLNZEROH D,
FRIZ T-4-1 ORGFHITY TUTESRWEHREZ F.OICENCEED, EFFE IZRE# L.

ZITE, A BUbAsDALZE 2= TIHEBRPEONIZ TRRD 15 DEIZOWTEE

oYl

FLAN, RTF, DT F, v —I vV, o=, BT, ULT T A,
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KRB XY=, TN, TUA, =T, I/axy 7, Ry, LI

KOBIZE TUIELRWEREL TL, BT NICBITAEFEOIEEF WO, o7 F 0
RIEMEFT TH D'V RHFIEFT A KRGt =00 — DR ZE BN TR ThHDHI L, T
— T OWE (N~ F =) R L, RECEIIE L KT T RO WS RERED
Frok g artad Uiz, £/, 1FER O B OEERO A BoFH B oA 83, JIRE/MO
TP E L TODIEN LN, FARIZ OV THIFBRAFONIZHDIZHONT
IFRCHELTZ.

NSO NIRIL T, A XA 2— Iz, BEHTOT 7 —NEEEFEE
L, MEFER 72 SRINEEIZ DT,

M1-4-3 BHFAAE (BT, T4, TALT47)

ARBEORERRBEDIG, FRZT YR T TIT 4 ALTBOONDORRE (B, /(TF,
ENTAT)NCHONWT, AR EZFE L2, PV VAT LOHEDIED, B0 BT
B, BIAMEEIZIICA DT ay = 7NN 52 7o 5 BB D PV U AT KA & B &<
FIEICEL TV T &I T o7,

NRIFTBIOELT AT, T4—BAREREDOAREHIED BWELETH L0
PREHIR AN B2 B CX D E/E ATRE T R L —1F, KUEZL BRI R O A7 b3 R (R
REZRNF —ZRREOB AN OL RN R <HE TR RV F — ~ DO FRFIRE .
F77, BUANMTIERNYIERDRFHE R PV AT L8 JICA IZEVEAS, BELIE
IEHASNTNDZER, 2007 FLVBAbASFV72 [ E Al A% B B B (FIT) O 2% 30 4
T 5 LT EEL TRESN.

LIRS, SRR 3 ipE Oz

1-4-3-1 Bi#FHAE: o231

T A CTOHMPAA (2013 45 10 A 22-27 H) TIE, BUFHERE, K%, BF7ErE, KM
DHICBITAETUL Y, AN JICA OB T ar T MNEEIZLD PV VAT LB A
R (F o 2N — B R BRI B D ERE BT ) S OB T Z BV T FIT OX%f
B> TNHYLERT (R 77— A (Salkhit Wind Farm) 2R 221 7-.

FL AT, BERTIEBEIZIZIE 100%ELSN TR, TF, BRFEBRBICHEVE
AR CWA. B VBRI 2001 45 DL, :nz\/uﬂe—ﬁj\ETODBAzE&Fﬂ%%E%L&)T
ETHY, 2005 FITRESNZTEEHAAMRERLY —7 17T 4T, 2020 FET
WZENE DGO 20-25% % £ AR = RV X —TCTIEHIZ L2 HIEE L T 5.

77, 2007 AT TSN T HA AT RE = R L —1E 1 ITB W T, FIT OEANED LI
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5, ZORNITHRBEDO KD BV, FEERE 1.5 MW, LA FOFU/NEERIT 5 L7007,
JICA HRIZED PV HA 1 (443.52 kW) (213 FIT (306 FH & T, fﬁﬁ%ﬁ,,ﬁf FIT ®
KBTI D PV VAT MIENICFEELRWV, TP E TR S TWD K F158
e 10 MW, D PV DNAT VYR ZT KZHOWTUE, FIT OHEENHIILTWA. &)
BIZOWTIE, ZNETIZS DDiRIZT A B AEHITLTEY, 20250 1 fiigh T

HHPIVERY 4R 7 7 — A (Salkhit Wind Farm, 50MW,) Cilt F 23 BAAS4L7-. FIT 23FF
BTN —~DOFEERERmO L ENMFESNDN, FAEAREET LY —DFE

BT A IR EOREMEDORIHETHY, EINAOAHERVES. YLehy o
VR77—AIC FIT P HSNZEET 2013 4 8 HOE ML E TIE, MMk
AMNT/kWh 5L, ¥ 9SMNT/kWh Lig-7z.

IHTDOXGETHD PV AT A, 2012 49 A K, JICAT KB EEH L=/ —r =X
X —EAGHE (B IVE) KD TF U F A= EHERZE T IR ESINTZL O T
HY, ENYIORFE R PV VAT A THS. 1EHEFIXRBMZET STV, BEsrz
METIEHILODZEHOILITRBEINTZIEND, 2D A0 B I, EEOHAE
AR R LF —DORRINE A ] LSS A TR WATGIC 2ol E 25, £z, VAT A
DEFRIMDET=H) 7 F —HTFE AV ESLKRFETHOTESN, [ENY)O R R
PV VAT LADT —HLLT, 5B OEA~OEBRBYIFESND. ZOM, FA4 e R
NF =< AL —TF DIERSC AM B TOHGIZOWTH, BT JICA OE#kE
L TRk Tng.

ERICHTZ>TL, WHEEES k7=, 24 BRI B2V EEL T, El%q‘%%:%u%ﬁ%
ICRETDHREDREER > TS, 72720, B O E O &SI X0 S I
BEME L TWAEEESINTWA. F7-, FE N2 i i ok W@fﬁﬁﬁﬁa‘:?lﬁlé;&ﬁ 5,
S MNTHITEIRAE T TR,

BT, BUANVERNOMNLEIRELTO PV VAT LAOE A EL T, HHRERTT

10 5 == VEHENZ XY, EFEBRUSNTOELEAL TEY, T b0k \—LL?”C
HEREZFBHBORBENAOLND. 20D 10 Ty O PV OB 11,000 TN HAD
ODA (Vo 7 () TEIEINTND.

IO, ICA R B ADHEEDOHERA m<FHESNL TS~ T, HAD PR A2
RSz, 2 a—r =22 RO BRGT, ARKOY JIEIEZ R EOT-DIZh, R
WROBRESGIT-PHRRTTIE, FTRANBRFLWETLRMIHLLEEALND.
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M S N S 27 )

16 FUFAN—VEBREBENOEDS1—ILFREIKR

17 932 N\—hILHAD PV EEE AT

M1-4-3-2  FHMFHA . 94

NRIATOBHGHA (2013 45 11 A 10-15 H) TIE, STF B, BREMERER,
REFEEF LTIl L Ehi 53812, JICA BREET 7 7 A MEIZLD
PV VAT AGRE AN (STAEERZEE) , i —B X0 & ®ICED PV AT AR
B AN GE4 207, ETEOREZFE L.

RTATIE, 2009 FICHIESHNEREY 2T —BER IO T, 2020 FETICHE
NTERAE D 20%% FAEFTRE = R X — 2L > TR FHEI VRSN TERY, Shlizmxb
F—FHONFELEE ZRIZLY, ZRLF —HEED 30%EHIHTHZENHEELT
BTSN TS, AFIFE S E BRI EE 25V TH PPUC I X TR IEH THY, R RA
PV VAT LD EIRDHE N L SRS, £72 PPUC I, 2012 4 12 AISREERIC
B DA AR L CWDA, Bl 28 o — Tk, AFENHFEEEROE-
PFITI2oTe DRI RS TS,

SO ETHHY AT AL, T Me—DEFREETHL ST [E RS DB T
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R IESHL, ZEHARATOEER, BUCESHZHITHL, PV AT LAOFHETE—/L
THIENHKD. Fo, ZLOFARD BICfilvoT\WEEkore —I21L, HEE, CO,
HIs &, A MR RSZ R TEEREARESNTBY (FTK), va—r—23 1T
BWEE 2D, Ik B7e T AT MO & B L OWERFE BE 13 PPUC £720, PPUC 12X 5
A SCHERFE E M T LN,

T e R R DR THHZEND, BEINZENIZEENTRHHSNT, &
C PPUC (2SI TV D0, PPUC N AT ADFTA E THHZENLREITITh
TRV, 2012 4F 12 A, 2013 4F 11 H OB BEBST RS Fricgi FITAT T, 2011 4F 10 H
DY AT LERBBLEE, 5 OLZAREBRAEAEFIREIN TRV, F, Bl
INEEST-ZE RN THHZEND, BUEITE SOV R NIFEAL TORNR, @FH
Bl Y P EEOBRA BT O ELH -T2,

AR AT ML, [EHN3HF B ORMERT PV AT LEL TEASNZ. JICA LSO HEZ
TiX, EU BLOEEICED, BHERA PV AT ANEAINTEY, EU OV AT Al
HIREF T EEE Y, G5OV AT MIEEA BLONRTUE PO B2 5% &
ENTWD. ELOL I OFTA B NEEL CWDH72, & B 8 X OWHERR (AR 23
PPUC & LIRIZAT 2 TV e Db o7, — 5, JICA FHEICLHI AT AT,
HEAEE A PPUC NEHL TWAHIEND, 77 VRO LR et iSRS, 12
BIRERE O ZHRIC KBV RFGE R PV VAT ADE ALHED HILTEY, 2011 45 11 A
(EABAME LT WCTC vave 72 —RE ED PV VAT AT, N TAERNOE
BF4: (US$0.42/kWh) D) 1.8 £5D4%4H (US$0.75/kWh) TIRER K Zfi A TVD.

F72, JICA FETIIENEIC L DL HHE TS /12 AL T, JICA O K53
AN AEIHEIZS ML= PPUC B E D SIE, FHENE DS KUWIIEL > THDHENH TR
Y I& o7z, PPUC I, JICA WHEDRCRA AL, #NORENHEDIZ), ST EN
D F/NMEEITH L THEIIMEZ 25 L TV, ZHICXD, JICA OIRMMHHED R DS
BRI R B ATES IS,

18 NSAZEEEHZOD PV ED 21— LSV
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19 ZEERNORTTIRAILSM(BEEAEL)

1I-4-3-3 BiHFHA: LT 47

ELT 4T TOBMFIA (2013 4= 11 A 24 H~29 H) TiL, BUF#EE, B0, BX
OENAT 47 ENCTHAE R R L —2 T 2 RS, 5 1 FRIC L CeT
Vo 7w FERTHEEHIT, BEIZZE T U JICA BRIE 7 00T LMEMEIZLS PV sk iE Ak 10
DETDHE 3 25T (88 1143 % STELCO A#LE /L, Thaajuddeen /)1 #4533 KON Hiriya /s
HPRR) A A LT,

2010 R ICENT A7 [HOF > —REHENE, 2020 FFF T —RYy =a— IV EEKT D
VO BREZFTH LTz, 2O®%OKFHEFEESS, 2013 £ 11 H O KHETHEZE TOBE
R DT b DD, B = /LF —4 (Ministry of Environment and Energy, MEE) C
IR DO FFAEFRE= R F—HEHED FEHI AT T ELTnD. F7o, A TRE= X
N —HEER DO —H LU T, EE A E B2 (FIT) 2 FER S TND03, BIEETOE
AT HEEIZEAETE SN TWRNZEN D, ST (World Bank, LA T WB)D 34D
TTAHE LELRNOHIESEE T EL TS, HIELEICLD, RFHERE PV AT A
DEBRIBIRDLENE KB HIfrSND.

FERR THHV AT AL, ~VEBLOTZA~LBICE 1M 52050 (52T, 52 #1570
AT (FEL), 5 3 1 2 22FT (2014 FF52 LT0E) OFF 10 Hm (58 3 A oiid 12 #i)
ICREINTZLDTHD. ZNHDV AT MIE TV, NTFOEH LT TR, 55k
BEENTZ PV VAT LB ENENRMITHERTD, LWVIIFHEEFi > TS, B AT AT
PTEYOERREITE LICREINTEY, NOEEMRD TE, VAT LAOM E7%
ERHELWNEALT 47 (FLHIX) OFRFEIC BB L2 AT AL E 2 5. RENRE
NT AT ME—DENLRFE, NOBICHNLTWEYICHEISN THDIEND, mEu
va—r— RGBS ILD. K VAT LAORER BT NSNBOD, 3 HE
TOHFHHER E (740 kW) 1X, 2013 Fi R THCA IXENR KON F—L725 TN,
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RAHERA PV VAT AOEANIZHT-->TiE, Yk FETORHEDOM, BREET 0T
LEAE LIS D JICA OXREEF T RHFBRTARTA L OIVERRIRE, N—RERITIMNZ T
VI TSN TV, BREEZ 07T L EE TIE, HAROEMENELT 4TI
HIAEL, STELCO O AT 16 1%t L CHHEC L [RRk EEE A MU= H il Sy o m b
Z TR, BAETITEASNIZ PV Y AT L% STELCO DRk B D I THEH L T 3 &
DIRNL~JUZEL TS, RN 30 TAREDOELT 471E, KRERLHEMFKTO
% IO E B R EEL S, HliE o IIXms g FRRE 3% 0. [ENICE
IRINBIZL T, EHERI N AL TH JICA OFHEIZEKL TWHEB L.

Bz, BB M T8V AN CTIIREEBLVRRT — 2 RGLERETHV AT
LDHERINTWS., BT AT ENTIE, BT A7 R X—FRBAEENOT R
XF—WatT —HUNEE AT LEEREL TCWDLEE T, TOT —XINE VAT Lkl A
e T, SBOBURE~DT —HIE AP STV,

20 EILT+7 Thaajudeen /NPZHKRE LD PV /R)L

III-5. REGEEORHHELEE

1-5-1 REEEOHEM

SRR PV H3IZBIL T, ODA RAF:LISNTO H AR D KR4I L DM E H O F)
[ OBz TRIRT . AARBUFO B AR O EH O EHIED, RFEEFE~D
BT R —MERI AR 5N TETWD, FFRITHEBITRVA, FPEITREICED
A& RN —FbITON TS,

FREOFHITRESNDIEY, #as/2 AT LG HEE TH L O R I L EAL
REBEEL, 2 ARNSF A D1 EEFBEALB ~DORIELS IS 2K AHOLLTRY, FEE
T, MU PEC R A B, 1 20BN R E IR OFE - Mz e L, ATV
—7—HBAMORBEZMED TWD. FU/MEEDIGEIZL, SR OMERIEEZFIHL,
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B BRI PEZ e PR TE DX G E T D ODA EAFL D RT3
5N5.

K7 REEFERORKERE PVIRATLDEAEH

DHIVTNDEHIE I

5

=3 M

i H ]

P

&
=

R NEELINGS
(NEXI)

CHEEAT 'y R 2Py Ml E (JCM) O RO T2
0, HEERBRBEIRBURFKI O 5L T, JCM B>
o HRKFELBM 2.

s
[ A
7T A

=T —TarTA4T

FTTIET

FEIZFESITEHRHEL, YEETEEINTWDHE
BoTuY 2/ e BT S, Fiz, PR MRICEL
7= CIS HEREKGEMORFEEAEMNL, 20RRRE
MNRIAFEND Y EED PV /XTAmizE—ODEﬁ%%L
HBH XM

BT = FEEEV AT
LR

AR

K F Kok 3% % % ¥ 3 (Photon Energy Systems
Ltd)> 5, [EfEDAHT Y —F—[aiFIic PCS &% L
< AEOZEFEEEE ST ELT, HiedHHENR
RueB#FHT

TNHIT

FEPNO 21 MW, D PV A7 A2 PCS ZHAL
7=, iz, H.V‘?@ Ostar Kamak A5t FE AT (5
MW) (2% 20 5D PCS BAFE THD .

g eR
/A
T I

T —7

A

[Al[E TR BURE L 725 PV VAT A (K] 84 MW,,) 73
20134E 5 HIZsE T LTz, A% bILKR M e Fr i E

IZBWTC, VAT LADORADPOLZETEDA T
FUAETE - BLUTIE T RAET L2 RS
5‘)()(111

RNV =wy

~L—7

R ENZIRWT, FERHIAFERET) 300 MW, 0 KB 7
TG AR BEBSE~. KT T, *EEFM—(
ARSI D CaANHITL, BLHERA 75
Bk o Tl B4 I OS2 588 b &2 > T
5. AtkI%, 7 a— VI ARERLREL T, A
WITHTETHDL Y

w7

A

[l [El D 0> FE A H (T 29,000 £ (6 MW, 53) D
PV EVa— a7 Y

ThERE S

A

FIERN DAY —Z—38EFT 6 7FT (G5 309
MW,) DB -8 & FHEIZSEL T D

VI ) o—

B =y

Fr ANV OEESH Newcom LLC L3[R L CiE#R
%ﬁ’%?&“ﬁb, [ RS S Nl B S APl Rl T g W ek

2BV, AR H R Eﬁﬁé’ééﬁm L1k, B
%Izw% BT OB T2 FEHLFTREMEFR
HAATH M

OB R

77U

RtV E A S NT 5 Scatec Solar #1723, [F][E BT L
DEEJERA S VHERTEAS LT 55 2 KB FE
(A FF 115 MW,) 1220 T, 20 D TEERNE
[E's 7B /12 41 Eskom EHiFE LT, F7z, [RIEOIRIT
EOBBERFILIEREL, PV AT AOBBITETL
72 (2014 F R BEB B b T &)

BV EE /)

ENT AT

Fefoe /T REZR B D R Ay /S —hJ-—2 v 7 (Global
Sustainable Electricity Partnership)® —Eg &L C,
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III-5-2

Dhiffushi 52 40 kW, D PV v A7 Lk, iRERGRE
) OROKHEZE AL 72 (2012 4R35 T0) xxix

T ) 30 o AR 1 - L)

FOR 4 36 3 1 HY iUl 2 IR TE 2 728D 21T, BORRYZR B3R, st - iR 3R, Bt
7R ESR, [RERMRELRKET OV EN DS, BARMNRMERE B LU TIROFHN
MESh5.

(a)

(®)

(c)

(d

KIEHIFEEDORT > v VA o312 7e S d, RN RKEI NI L.

KA EFEICHEELRTH THLTE, /UR, ~L— 7T ~OEHIZEE T 51
X JETRO &G ECTHMIZONT SN TWA., KRS, HHEEICEL T,
NEDO DI KB E T AT DN ARDE G AR Y — v TUTHERE A 7 — 2
— AP BEILTHILE TR TE A,

tEHETORAENRET L — B A BEELFHRAMEIC R ESL TV L.

FATRET 2L X —ORMMIL, [ELBEMKOOLSLLTMO THERT
R—FTho. £, 2RF =zl ARG T2 BEERE T, FAETET
RF —OF) R TR DRI R LR > TND. D720, F[EOBREY
BITHEWMEI X —DEANBIEEZET, = fLF —LZERELRILT DM
MR AR ES TS,

& EEOFERELLE, AR TIEETRIAX—ITEOLHAE R RLX—0DF
H% 2010 FE ETITHAEFTRET XX — DI EE 5% @D, D% 10 4ERH, F4E
1 RAVIT D=L EIF T <EW) B EE% [National Action Plan on Climate
Change ™2 XVEDT=. FETIE, TFARHETILE—5 12 1K 5 ) EEHE |
O TR T BRI & 2,100 17 kW, % 2015 FFETIZER T HEL TN,
HATIEFAEFRRTRLX — 22T RLF —HE D, 201240 10%2°5 2021 412
X 25% FTED LA RE R L O = /L% — B % &t il (Renewable and
Alternative Energy Development Plan (AEDP2012-2021) ) ™25 EL T3,

Fe T BUR S BEEERR D Te D IZ RIFEEA~OEBERZTRMA L T E.

FAMRT X —DOE A IEZERT 57201, FIT ° RPS, RybA—=HUr 7
ZEALTWDHELZW. — 5T 77U 5@ REIPPP il £ (Renewable Energy
Independent Power Producer Procurement) ®XHIZHl B Ol EEIZ LD, EA DO
ZHLEGHD. Tz, Bil7Z2L O BB RE N B E 4 O /lE i B 2NEA S
TWHEBHHD ™ FIT ICBLCTILE R E 22zt

BB ENRA T 28 O R L O W IR E N H D 2 L.
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III-6.
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AL TN, ok T &g, M ORI ZDEAN 7R B2 R CE D&
FEARESTLHIET, B EORTREMER EED.
(e) B COFEAMIFICEIMTLEBOHLEELILRE L L.

i EETHEEL I T DG AL, T OE - Mo W HIEE K OVEE 2 Failc ez
THIENEELARS, Hl 21T, JETRO (255 H AR DU/ E B S48/ 8 25 H
FTHZ LT EB ORI R L RO DI TR THD. Fie, SNERH DY
O ERRIN T DI O B O B A BT DN EEAR~OHEEITHIZEL OEDD
FETHY, ERITRUBEAFOHE A THIAE LD IR FHEN L AL
2.

£5

ZITIE, 21 EERRICE U SRR, (A a—, BRSSO A2 FE0,
JICA DR 7 07T MBI LD R RS AT M8 NIZ XD R a0 45,

ARUEELTAF DI D, BRI Z <O G ETH BRMAELNIZEHB IZOWT, kL
IbD% FRICEED . FEOFHMRERITEBHREZZ RSz,
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I-6-1 5

IO FAFRELT, EOBRBLUOHLRE DB FIHFITHOWTEAL.

EUR T COARMEHITRLE, Z<OETHA R XL X —2HET L5 m N A BN,
BAE B THRTODEL Z. Lo, FIT OB AIXRHE A2 S A 8 7 [E Tl B
{ERHED BN TNDHEDO D, BIMFHEZ I L 7= [E TOHETIX, I LDIHTKE
e TOME A FFIRLNVER, AT 47 OINTEAEFN 1 B EFSTHDED
WESNTEY, HEOHEDLLLTIROWRITEELEZOND. & LETIX
WK 72 812 FIT ERRIEALHHIEE 28 AL TV T, %@ﬁa‘/ﬁ%aﬁ*ﬂ/ﬁ@ﬁm/ﬁ&
LCTHEIL TR LT, EOMPFITETFL CWDr—ANEL, -2 FIT L Cidfkie
L CWRWEZZ N,

F7o, ZLOETHMTLATHE R PV VAT LB ASIIZA, FEESNEF] A E
R LN —AB ZL AL, EEMTHOITNDT — AT L0370, FRlZ, Bl
DA N L HLBERF O XIS 03 R T D55 A S BL O SR FEH R IR D AN XY, B
A CHR - B EMAEA LW ELH T

[M1-6-2  F3ED HLAEA S

FEOLBEMBEREL T, EH O ELAT, PV VAT AOfRE, EHEHEEICO
WTEEDT-.

R R PV VAT LEW LB R FE 2R MERFE BN EEESNH T L0, TR BRI %
MHD IR THHILREND, SEIOR R 1T EICAMIERCE ISt FRED
BT B SV BASNIZY AT DI T IUH A kW, (~500 kW,) BIFEETHY, 45
REZ OGN LY, =IO EAT D56 SEBETIC 0S5 — AR R
DIz, AREE AL BWE (T4, LT 4T, ~— Vbt i, I7u 3V 7)) Tk
B EHLITERRICHEINZD, INOITHE OREC N DEEOSIND, FE
DHEAHLUTEIUCHET HHIRIC I T, il THIOMR DS EEL VN LIC X A5
5. &6, AEIOFAEMGEIIIASTORVD, 5HOBANTESITNDRS
T TCILE DO IR RAAK 8 MW, DRAITKIL, K 1 MW, D PV T A7 LD EN T E
EN TS, SRIZZOINCKE L AT AOBFE AL HETe Z LS ND.

WASI PV VAT AZOWTE, RICETRE/AM, B EEFTOIA# &N A
TLEFTAL, EAIXE N SHLLITM R TAZE N E BT 5 —ARZ V. RIESIT
DA E RV AT LEFTIA T 57 —AThH, X/3— /L OKEAELCT —F O 05 &
A ITATS, ARIERES B A L BIFR DGR TR AT & O BT BRIt % el ) L0 05
WS N A L L TR B TODEBINRZ . RTATOMEF—I2 k55
FICIX, BEAE ) EEDYOIRWEE DT A E AL T2 2 e bR & BRI SRS HY
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TWABIL A SILTEY, BASEHERE N ZREL, BED LI FRFOE
AMERFE B TR T 2R HIE RN 2 Z EERICEE THHLEE 2 D725,
FEERITRE SN PV VAT AETERIT, RE Do Toa L2 MNrbOIE
WAL IZ, A2 2—DFEREDBIE, PV 7SRV DS IE T /2L ORI D ZE{VIZ &
VD, FHEEEIVEEREDORIN PV VAT LARRE TELHIIN o1 — A5 577
&, BB YL OEWAAE L ENRZH AL

1-6-3  FHHEIZXT D00

TAEE R R DK 8 BILL_EDOE (21 2EDHH 17 M [H) T, JICA FENKRIEH O R
HWRM PV VAT ALLTEASI, ENOEIRE~O KT EEAO A F =T
ELTOERZRI-L. RHERBEL TENYITRWEED, MSRETOEADY]
HNCHT=DZEMD, FMMHHERE DY T har R—R T, BHE & ORE /1) LA
KDL, RTATIE, ZNHOIHEZ % T 7= Hi il 28 R O i 1o Ll o i
BEEToTEY, Fio, EAT A7 TOAFELZBLU CHHEE T T2 E Dtk o Hff
FHlE, WAL CHEFFE BN CEHETICREA MM _EL7-E LT, B Tot @<l s
AN QAR

BB T DHEANBEERC, TARTA AR EDOBREREE A EATZZLIND, T AN
TEOREN VT TEHOTHNIX, ZTNHDETIEAS HZOFA R RE= R/LX — D&
ADBHIRES LS.

F, BAEEZDBCEE T _RESEL UL, NEEE<ZDBMEE, KNI E
LME OB RHEE RSN TWDEARLE, BT PV VAT D8 ADNE ST
DERD—2L725 TS, BIEETIX, AT 4 —EBAREHIEDLZ LMD, =3 /LF
— 2 AR DB M B 2 B R S A P RE T L X — 8 AR EERINT
W5, JICA LARMCHLN F— 2 K0 RHGE R PV VAT AANE ASIIZ[EE, T,
NT AT, 7ax e T EBBENED L D TEY, "I BLRELT 4TI
HHBHFRAE CHLT 4 — BN RERTFICEIDZRAX —LZ 2RO M BEE BT 5755
BED T, IEBBEFERI R O3 R 2T 4o b ST, Ll AR EL R 2 5 [E )6 3 i 3
ATV R REER S D, £, KEEPNER LI BRI iR 2 50 E ~D7EEOMS
LI Z DELHDE, [UEEBIXRIRUSN OB I L LR THOLIENDND.

Flo, KFETEHASNE PV VAT AT, —KlTRBAZ BIST DA Mo E
W2 FHAL O ZERT 0@ S B M i, T2 HE RIR D RIAD D F IR E TR
ESNIz, ZRODSLHIEFND, TR LT FHA~DER RO a— 7 — %)
RPFRIADDEDEEZZHND. FFIZ, NTADZEED IR E RN — T RICH T
SLERENTWDHERR, TNVT AT DI/ RO I E - A FE AT 72 E R D
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RIERE, HRIIECIHRIEN AR EE ZHND.

EH EON T NVFEIZOWTL, 24 RS CERTL2ELHLRE, Wil D/
HYVZALDMH CTIEREZ2BBEITRAEL TRV, 7 F DI, EHIC AL R
HRIIXTT AT DO E S S OB SH 2 LR HE iﬁotﬁ—ﬂ%ﬁ%ﬂf:.

5w

FREROPFEEND, UL TR TEREE 0/ T MMEE IR HE R PV VAT L8 A2 KE
<HBRLIZEEZE ZBND.

o RFERM PV VAT AOTOLT 4T

o RERDTZDODHARTA L 33 L OV FEH A
1& 36 J UM [F)IE 9 i 208 U 7= Bl R i
o PV VAT ADOMAHIEEAN E

Tar T4 7 HELTE, IFET X TOMEET, EAYL LI O RHOE R P
AT LOENTHY, 774’F74’/£0>*5‘1F%HH%5 DL FT, 3 E‘—/T”—X)‘j]
RORTHE, BRSO E N EEFLMRICHKETHIET, PV VAT L0
RO DONEDR DL DLW END.

BEICGERHZ BB LIZE o7 ay 27 ML, Y7 har R —x o M B iz &, 8
HIFE Y D TOEA ~EBATHES, BIEE IR E R MR BISLT0 DD
EMy otz Eiz, JICA OEBNCZED Y 7 harR—3x M, EAO RIS E
RN ATGEZ2 2 %0, BIHI T ORE N 1f) LIS DS TR Wb, Fiz, ik
— L EOTHNEL UL, BHOE St lE ARSI T 58T, mEREM
M A LT DRI T IR E ~ORGHR TSR AT REE 72D LB R DT,

ARl ENXEREOE A B DEERNRIB L TWDAD I THLHI LMD, 5% DOHE
FEBHIZOWTIERIEDOE 2L HL0, MERBEDEZA, MRE~DZRFHEH R PV
VAT L RIZHBRLTZEE 2 HTEAD.

=
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IV-1.

PV HAI O EIRELV @i THDZ LN L (EITHHT AR REY), FI-H I LB
WREVW—FT, ERTOHNTHARRMFEZHEVE TRV, L2 >T, Ny T U—%4}
JBL, ERMALOHIE TS (PR NSRFB/ETHIUL) BRBMERD LR AT
LELTOEAERROBIVTND. ZOFERT, FEEAICH R - E B B 58 A
TarELTHWLRTET.

BRICT IV EATE TRV WDWDAHE T 7y REREDBEILIZBWT, PV 2Rl & HW =
MNIRIS AT DB NTHZEOMEVESCE RS, BILRICET2iEmIE, B C 22
RS0,

BREROZZ 75 (#HE1A)

PV LSS E DT BIREINOE 2 5 1%, ML AT AOLFEITTHWNANADHY 2.5,
WAR—TDOEITIICA D PV Hili~ =27 RSN T=ZF OB ERE7a—F ¥ —hD—
B CTHD. ZVIR~DOT 7 EADRGECHIA I, TFHEOKEXS, BEFT +—ELHEBEO
TEAEZRE DS, HI RS L L CORSLT D,

— HFTHEEEZDE, JICA OXENTOY 2V MUNS~ AS—F TN TR TE T
o, Vo RICkDEALEEEMATWAIE T 7 7V R R A EDHZET, DEDRLEH
?ﬁfiﬁ%kﬁé_&mﬂ;ﬁﬁf%é.

2B, ZTTIEFMRBMEL TOBPFEREVOE R THLD, 77UV, PV VAT A, T4
— BT EE, %0)/\47})}‘%”75%‘7‘/3/“6‘&657% LW —HARINE AR, AT

MWMZo T BT (BRICT7EALRNY), VY —F—=F X DY ay —F—%T
]ﬁf“ﬁﬁlﬁ“ékb\ﬁﬂﬁ@ﬁ7 varp b IFEET 5.
CA/ISE S N I, EBHEESTFOMBAEE, BRFM LT 4 —BLREBEBOHES

T, 1ZEF2=—7] H%iéz’» BRI DFA T2 ar BEZHNDF T 7V ROR T~
—ADI=Z VY RIZBITAREHREOFFIEZZDR 2 X—VDRNIR T SEIFRE
KD T, RITVIRFED T KDOR AR T, 32 O ANCRREMT#E (B B EREIC
B AEEM) I KEIKFTS.

P B PV VAT AOBRULOH b, BHIEE KT T HR LD,
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Is grid within 3km or coming
within 3-5 years, and

connection possible?
Yes
Electrical load estimate > Stand-alone PV systems of
Yes <1.5kWh/day? DC, mixed DC/AC or AC
A
Yes
Connect to Grid, or use diesel
as short-term pre- 1 - R
electification solution Electrical load estimate Yes S Dispersed loads and
between 1.5 and 15 kWh/ buildings?
day? \ J
No
\4
{ \
Diesel generator on site and No
Diesel generator on site and No operational? e
operational? N 9 oy \
\‘ Yes \
v | |
Diesel engine fuel supply reliable, No ‘
Diesel engine fuel supply reliable, and affordable for long duration ‘ and affordal?le for short duration \ |
usage (i.e. > 8hrs/day)? usage (i.e. 1-2hrs/day)? ‘ \‘
|
T ‘ |
Yes / Yes |
[ No ‘ |
f
A4 l\ ‘ | | |
\ v / v v
Diesel \\ /
a Analyze diesel/PV hybrid opportunities & Consider stand-alone PV and
versus centralized PV centralized PV, or
versus stand-alone dispersed PV combination

(Source: Photovoltaics for Community Service Facilities, Africa Renewable Energy Access Program)

X 21 #iGROEREROSEZSDOT7O—Fv—Mi™

EEIZIE, PAMCEST, AREM, Sv /0T — T 7 74— a AR K &R
257, WeDDAA—VEHLLDOEEZHRET, 2= —HLREO TR, 72
72, PV, I=iJ), ~ A7 K BT T a AR ORES, 74— BV EITIREIE I

REFESNDEH AN B ELARSTODIEN RTINS, T72bh, Bl R FEET
ROBYAARD RESEIDG, FIHFIRERT 7 AT AFERHDLDE DD ? 13 PV VA
T APENTELNEIMITHENRENENRIBIND. F=T TOETI 7 TYH, B
fiE% ~ PV IZEAT 5 —EARHERIRTCZATO T 0/ A X —nb, ZO N FEFITRE
R T LR TNHEVITAL RTINS, ZOBAITITITOFAEATRET FLF —
Ty IS OEEAR R LN BB KENENIFEThHo72. SHS 7Ll AT O H
THLRET, 2=V —NT 7 AT L RIT 7B ATHH1EE, SHS 72—t

® 7272 SHS %D PV ALV — DS 2T ADBA, Ny T ) —EHaA bz O&M I AR L THAIAA
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TVWDHNRUTTT U alZ REIERLTETCWDENR, THITRWVWZEZIETF AT TIEKR
B RN TETCH2N (B, B3y —F— 2B\ ThH, #EHFEKFO7TY(K SIM & H
WE BTN 22 AW TFIEA TR HEL TD 7 =7 D M-KOPA DOHRLELIE, 2272 ARA
EWIZHPDEHLT REERAL TETWD (EE D 2 H).

Levelized cost of electricity, US cents/kWh

Fuel cost [l O&M cost M Investment cost®

e Capacity Factors vary

43

considerably among
locations and have
significant impact on
plant economics,
especially for solar PV
or Micro-hydro

Biomass power cost is
mainly driven by fuel
cost; small plants are
fueled with local
feedstock, usually at
a cheaper price

compared to market

Difficult access to
credit can increase
the overall cost,

Solar PV Mini-wind Biomass Micro-hydro Diesel particularly for capital-
gasifier generator intensive ones, like
Main Assumbptions Solar PV, Mini-wind,
P or Micro-hydro
Capex 4,800° 3,300 3,800 3,000 850
$/kw
Useful life 20 20 20 25 15 o WACC at 10%
Years ® 20% premium price over
. the residential PV prices
Capacity factor 20 18 80 20 80 in Europe
% Heat content at 2 MWh/ton
d after felli t
Fuel costs n.a. n.a 32 n.a. 0.98 ‘Svg’ﬁj:’mzisf&rs 'ng @
$/kw $/ton $/1

FIGURE 3.13: Electricity generation costs by mini-grid technology

Source: ESMAP-World Bank, McKinsey analysis.
Note: kKW = kilowatt; kWh = kilowatt hour; MWh = megawatt hour; O&M = operations and maintenance; PV = photovoltaic;

WACC = weighted average cost of capital.

n.a. = not applicable.

22 MIFI=HyROEEEFEIRLEF

Fio, LT 7V THLND 7Ty RIESR TOWDE DD E R /L L ~L D
STERTERW LW =260 (B A Z), ZHUTEXEHERERMETLHY,
FRIA A RERR 7 7 A AOREES BEL TLA.

Wiz, 70y REH O

=
FE, XL

ek 3

o rmy o ~ OB a L VO BORS B2 RE<5- 255,

TEWERDD. TA— BN EDNATIYRVATAX, Ny T V=3 EERWNT—RRZ 0.
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IV-2. PVZERW=A25 )R/ 702z oNTaTd S LDA T a 588

IvV-2-1

EERNE () i

Iv-2-2

ZIT, EPHSGINS RIEBA D, PV 2V A T ar HHEAULL TAHLD.

BARUKIL, BIEOER | TEG A R U, NS 27 MBI T IICA & DR BRIC
HAEZTILFELL AR TAIUZL, 2O L TUIRD I RE DR E 265 :

a— =L FE &
[o—H— (Hi&) : ZE (1) and/or K FEMR (M ~D 8 HEAR) ]

PV /3L D BRI FE R R SR D38 A= A b
(% Wy, 10 Wy, 20-150 Wy, K5 Wy, 2K kW, £ 10 kW,, %5 100 kW, ]

Ny TV—DF

HARTENLIE LD, IR (A N—=F DAL >
BIAG T AT LD FEE G0, T T E D

FRE /AR, AR —H T )

XRLIRDPTGE (FIE LR R O%E)

VAT LD HE L= —OB% (A, —xt—, —%%)

AT LD ANRAE —DEV X AET NV (=L AET )L, Y—ERAET L)
P —ERET NDEGE DY —E ADOFEE

2P —NFH A GER T 7 A AA T var b Ot (B— AT T L)
BN — D& BN TG R O 515

W e DF—IR Ak

HWHENARXr—RALTHBEORT S 3L,

RETHE, ETIRBREEZZTDLAEDO LN TZEE | /N2 2 — Y — L LB
M PV VAT LEXGELT, TOREERLD. B, KR ET Y= MR
U\ T V=% ELTHUAT LTHD.

FREC /U2 2 — I — L LT PV VAT ML DELET L

ZZTIE, (1) SHS, (2) vaY—F—, 3)BCS HDIAZ2=T 4 — VAT A, (4) A7/
=7VoR ZxtBRELELD. AWML, (1), Q) OAAT 1T —FESC 5z xtRe L
VN a—F—FT ), (3), @) IFEEFEENGRET L LT - —fEET L
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Thbd. EEREREIBRTFEO-DIZL, HRBPBEORERI=TV RN EERD
(FR). 723, ) BaY—F—IF afﬁ@%@ﬁx%Liﬂfu\é%®®, JICA D3 HE%t
LTIIRD o772, FMITER D 23 BEhizu.

INTEGRATION

STAND-ALONE VILLAGE-SCALE MINI-GRIDS
SYSTEMS MINI-GRID COUPLED WITH MAIN

GRID OR OTHER
MINI-GRIDS*

OFF-GRID
RENEWABLE ENERGY SYSTEMS

BASIC NEEDS PRODUCTIVE MODERN
USES SOCIETY NEEDS

ELECTRICITY FOR ELECTRICITY FOR ELECTRICITY FOR MODERN
LIGHTING, HEALTH, AGRICULTURE, WATER DOMESTIC APPLIANCES
EDUCATION, PUMPING, COMMERCIAL FOR HEATING AND
COMMUNICATION, ACTIVITIES (SEWING, COOLING, ETC.(AROUND
COMMUNITY SERVICES COTTAGE INDUSTRY, 2000 KWH PER CAPITA PER

AND LOW-LOAD GRAIN GRINDING, ETC.) YEAR)
PRODUCTIVE USES (50-100

KWH PER CAPITA PER

YEAR)

* ' In some instances mini-grids in villages have been known to operate in areas already connected to the national grid but receiving unreliable
or intermittent supply.

K23 A7) yRBILRATEEE™

IV22-1 V—F—sk—AL AT (SHS)

O MEHRALHR

50 W, 2D PV X ueFy—vavba—7—, No7U—(GRFIXT 1 —7 A7
) R M), T GBI L C CFL 7> LED) 228 A3ty Mg o7 X
T A, B EFORERTHHIE. T AF — L HRERTHY, REE HOFLE
DA AT LN ERESND.

FRNRER G DY AT LELT, 1990 FEREE, JICA ZIZLHZ<DRF—DRLAE%E
D TELEXEESNTEIZV AT A ZEERE TV RAET ABIRELTWDN, N7 5T
T aZBROVTREE AN ATRRIZR S TODHEFNIIZEAERON (RN T T T2 23 BITE
260 Ji by MEE TE—/LAET L. FEMIT IV-5-1), LAY/ SIo 2 — L CRIFIR RE
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ICE TR TZE VI NER R D — A (B — LV RAET V) 7281355 (10 Tk M) .

BHEIIAZ R T a— T 7 N a——RICH AN, /NIFLESC SHS B A&
FHOYDOEEFIZE X (HE) PEB TS (RFE) TEH~AI/aa—T 40T 41— -FT )L
HAHET AL TIIRVD) AT IFF 2 THRASh D!

=T IR E IR Y R AR — 2T (BRI L) B B AR R I8 AL TWAEr— A
HHDHN, FIUIBUFDO 70T LADEREL TR WS, FELARWEARY T, 20
HETIIRREL20.

OPVARIILOHEBUKERELEAIRMNDEZ S

SHS T, i@ 20-150 W, F2E (#AAYI21E 50 W) D PV SRS HNSBNAZEN %
V. By NI TSI ICHIRIFE T 508 GR LR + AT B B O 2
M), 27 R CThD. — %I, 77U TIRT o7 I Eiliths (F#R).

£9 TIUATO SHS /8w —SHlik el (50 W, & R T L)

A AN (USS) | —AdH70 GNI(USS) | (aANMERMFTE) b

SN 650 160 4.1
TF AT 750 100 7.5
r=7 550 350 1.6
LYk 1,000 530 1.9

=T > 800 296 >2.7
A=K 650 340 1.9
Lo =T 850 270 3.1
A 500700 260 2.8
ForT 1,200 320 3.8
DR Tx 800 387 2.1

O NA D 14 BHERER THDHEL LD SHS 707 T 5 (10 15/ —F—7 VEHE) 1E, 2000 1B &R
(52 2002 D BEEHE). 2011 FFERIF AT 10 Ty o BEEZIZITERK. W<ODDOR T —TEINTE T,
2006 4F1Z, Renewable Energy and Rural Electricity Access Project (REAP)?D TC, R Z I FETOM[E
ORBRETE N U= T 0T DR TS CRE{B V2. WB/IDA (2% GEF £4 70 24 BEAE & 414 77
WEIL, AR =TV 7 FEZEAN. KEEEMBIEIT. 50 DIRTE - —E Xt Z— DR LIz (TRST
/77 % —/r7) (http://www.worldbank.org/en/results/2013/04/08/portable-solar-power-for-nomadic-herders).
10 5y hd SHS D55 11,000 £ ME, FIHIC, HAD ODA (Vo7 miEE) |2 kg, BT

T =0T, BMEIZB W TR R AT O 100-200 W, FRED PV £V 2— /L0y T —, mf
X 2F B E DBIRTEI I TODA, ﬁ%%%@f{i&m@%%ﬁ&;%ﬁbﬂfh D (BiHE TV 7).

W RV 7552 2Dy K7 /34 % —Grameen Shakti 1%, BIEETIZ 130 FEv o> SHS % (BRF SHS 7
T/ I LD T C)EERTELTEZD, Z0HH0 1 75%%7&74’%1:“*74)74% EFI). 27, a—
—{NZAIEEZ2 D A 43 C SHS 2T A LI W eV E MR H D72, 20 W, VAT L&Al 4 O JEEIZERE T 5
FREFENAMEICEHS. LT-23->T, SHS O~A7a—F 4T 4—FF LN KEIERTHATREM: T
BV, 728, —IRFEIXIEEENEEN QD2 ~fua—T4)T 40— T /UTIFEAE I LR,
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FEAEDE LET, 13EALE SHS AT LD R— 3 NI G ThHD (R 755
Valpl TR Ty —Yar e —7—2BENT B T NV EEETo TS —
AW 5) . SHS H it 2 BABL OB IRHE E A58 T CODEILZ WA, BRI bNTED
T, P~ =PI NAIE T, TOREEMEEAENEZ TETOARVEL S,

BIME, EE AR CHLII ARER Y, CFL 2>5 LED ~#5if L > 255k Té 5. LED
DIHEE L CFL DK 172 THHIZD, N7 TF7 2 aTiEb2EbIRESH TWAL D
D, BERD 50 W, nBBIETITE/NTho b Z2li7e 20 W, D73y — T Le o TE T
% (2T, WETIIHBI S BIEIX 20 W, XA 72O BN THNDEWI B HLEH D).
TRIZ, ot KERV 2T 2RO TWABL TN T TT v aDig K SHS i/ A 4
—Grameen Shakti CHRIEIIL TS SHS /N — V% BI7R 35 (A IR RF PG T T4

b3%. TRIZ ). FAEFEO IR ER FITFvy—Yarba—7—IZMEL TV,
% 10 Grameen Shakti @ SHS /Sy —12
System . . Package
Capacity (W,) Loads can be used Equipments supplied by GS Price (BDT)
20 3 x 3W LED light A 20W,, panel, 3 x 3W LED light, a 20/23 AH 12,000
battery, a charge controller, a frame and cables
30 2 x 3W LED light and | A 30W, panel, 2 x 3W LED light, a 30AH battery, 15.500
a 15" LCD/LED TV a charge controller, a frame and cables '
40/42 3x 3V¥ LED light and | A 40/42 W,, panel, 3 x 3W LED light, a 40/45AH 22,000
a 15" LCD/LED TV | battery, a charge controller, a frame and cables
50 4 x 3W LED light and A 50W,, panel, 4 x 3W LED light, a 55/60AH 27.100
a 15" LCD/LED TV | battery, a charge controller, a frame and cables !
60 5 x 3W LED light and | A 60W,, panel, 5 x 3W LED light, a 60AH battery, 30.600
a 15" LCD/LED TV a charge controller, a frame and cables '
6 x 3W LED light, .
75 a 12W fan and A 75W,, panel, 6 x 3W LED light, a 80AH battery, 34,100
a 15" LCD/LED TV a charge controller, a frame and cables
7 x 3W LED light, .
80 a 12W fan and A 80W,, panel, 7 x 3W LED light, a 80AH battery, 36,600
a 15” LCD/LED TV a charge controller, a frame and cables
9 x 3W LED light, .
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1. CPM from Base Transceiver Station (BTS) infrastructure 2. CPM from retail distribution network

(i) Outsource power solution fo ESCo which sells community Leveraging extensive rural sales dealer/ retail network for
energy services or distribution or sale of charging/ lighting devices through
(if) Sell power from over-capacity of BTS commercial partnerships

power equipment

3. CPM from payment technology
Opportunity for micro e-payments: High volumes
of small payments for off-grid domestic & small
business energy

Mini Grid
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5 Inspection RS 1 HF582793 20 11200 2500 000 2 0
5 Report 2 - HFSE27%6 |20 11200 %0 |00 |2 0
7 Training 3 HES62796 |20 11200 20 o )2 0
=5 Offce Orgarizer 4 HF582799 [~ 11200 %0 0w |2 0
3 HES2401 L 2800. 1000 g 0|
5 | HFSE2822 |2 %0 0w |2 0
2 HESEI31] LY 200. 1000 g 0
8 HF583754 [0~ %0 0w |2 0
3 HESI756 2 2800. 1000 g 0|
0 HFSEaTs |2 %00 |00 |2 0
11 HFSE3762 0 %0 [0 2 0
2 HF584567 [~ %0 0w |2 0
12 HFS84563 10 %0 0w 2 0
14 |HFseesTe |2 %00 |00 |2 0
15 HFS84578 10 %0 [0 2 0
1 HF584781 [~ %0 0w |2 0
17 HFS847B4 10 %0 0w 2 0
e HFsaT% [10 %0 0w |2 0
B HF584803 20 11200 2500 looo I . M=
‘ i &
Total Sytem For GrantA: 4334 Totalrows: 4334 Sum SystemPrice: 84861050 .
Total Sytem For GrantB: 4302 Sum GrantA: 108350 Sum DownPayment: 12413901 =
< it ] v || Totel Sttem For Refinence: 4302 Sum GrantB: 0 Sum Loan: 72447149 Sum Refinence: 507130043

(® Unread Mail - Micr...|["F; Microsoft SQL Ser.. 1:01 PM
Tuesday

10/8/2013

ag IDCOL

New | [ Save | # Search | » Delete | X Logout | & Change Password | 2] To Do (0) incompleted ice (0) unread | & Task (0) incompleted
L Secutty
7 Accounts
@ Lon INFRASTRUCTURE
7 Solar = =
5 Master Setup ! Inspection entry (=
7 SHS Infomation Step1 [Step2 | Step3 | Stepa
» Call center Filter By Customer ID Inspection ID: 0 Contacted customer
: = Customer > 50576-0432 [Vi.4.0] 7 Update House Holder
= Solar Process
3l " Filter By PO House Hold Info
Collection Efficiency
g et A osss POName Grameen Shakti CustomerId  50576-0432
[ Dissiart Pocsss Brand ame [DESTOWAR House HoldName  Md. Sahid Miah
[] Inactivation SHS/Previous discipency deduc Panel Info CostomerType  [Howserod -]
[T] Disbursement Donor Update Selected Panel SL: 1008042811 GurdianName  Late Akamat Ali
[ Beote quesy Agreement Code:  GS541578 Relaton
- Solar Report "
e R Inspecton Type Distict
[ s Feed © Inspector () Management [7] Update Agreement Thana
[7] Approval Report i i ) Union  [BRAHMAN PARA -
] Duplicate Report Edipnent Qe o Ouanti Model capaci Vilage  Dulalpur =
[T Inspection Deduction Report Battery 1 |RET200A130 v |130 PostOffce  Dudpr
- Inspection RS Solar Panel 1008042811R. 1 SWaSmono_85 v |85 oD
ameen Shakt -
T e = o T —
DEBIDWAR -
[C] Inspection entry Fluorescent ... 4 |esLois ~|e
[ Select Agreement to Inspect Phone :
[T Technical problem Inspection Entry
[ Inspection Setup Disbursement RequestNo. 95 Loan End Date O~ (@dimmfyyyy)
-7 Inspeciton t P T
Fep :p s AgreementDate  [@21/15/2010 [~ (@dfmmiyyyy) Noof Instalment 36
(7 Repor = i
& Tavs Prce of the system (nTaka) 37400 SevesCharge 0 16
et Loan / Cash Instalmentamount 936
5 Office Organizer ©lon O Cash .
Date of instalment payment 23
Down payment 5610 No Of Benifidary 0
j Loanamount 31790 Reason for not paying the instaliment
f all have not be
~ Loantenure 3 ot een pail)
Type of instaliment  Monthly -
Next =>
EiNew ] Flceae ] [@ 00| B [

r users can't s. il - Mi = Microsoft SQL Ser.. 4 %o IDCOL - Microsoft ...

b ——| E.cmsuh Excel - Bo... @ DisbursementReport.... ' 683 nspedian Entry Step...
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29 Grameen Shakti D fiitL—=2F o 2—LmETI= v
70T T M HIAEN TS T 7 AT AET VI,
o [a—H— 2L TOLOE CHLNRTEDHAA),
o [T AZ—(PO)IZESTDHED (FRE DD SLOAHFAA)
MHRD.

[o—H— 1%, §04 15%+3 M0 AT SHS 2 AT 226 TED. Ro 7728
WE AL, (TIULATE CTHEER TH-72) 5S0W, VAT LDHE T 50 RViiE7es5. 25 R
NORBIAX, T TICEEIZRZT2ELT, bobbBEREAE R G LT 20W, VAT 2%
RO CEE LS TS,

fhBhE
(US$25)

WHER
(B Z bR
W D15%

US$56)

il
(US$400)
O—> %z
BB
(BER AR
F7
12-16%
US$8.5/R)

30 A—H—DOXIWNAA—D(50W, S RT L)
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[T a2 —PO) X, LELor—2OE3 LT, 20 80% (WETIE 70%IZHIjH)
3%, IDCOL 76, R HI 1-2 47, 5] 6-9%, IKF WM 5-7 - CRlEEZH 1T HZ LN
TED (HMIC > THZ25) (Refinance E7 /L) . T72bh, 2—H —~Dr—EDF]
ROZEFGD, WAL E72D (ZOWAL T B ARA L — D)) B BRI AJRE/ RS TND) .
ZD—F7T, 20% (WETIL30%) 7313 B CRENSMLE LS. F2 40 1 SHS H7-0 3
R PO ~D B4t H T3, WETIZ BT S A PO @ 5,000 SHS F T 5% b
W) 72725 TS, SHS ik e A2 — 2 H HIZIRE TED.

ZFRUTHD b H T, PO 12220720 NGO [T # xf%fjw(fﬁh'ﬁ 50, 120 23HEEET),
R0 DIEFRHTHHE LD POs 75 SHS IR 7B A 54 L TV I

BRRIEB O ENSIE, N7 TF L 2 TOFEL, Output-based Aid (OBA) L HE
S FEOMFELT, RSN TVWS. OBA IF4ETDO LR, RILENIE 4D K&
SEXAIT N, TUNT NS UL D ERS. ZoTH sV 050X, K —-
IDCOL [#&, IDCOL: 7"m A X —[ D 2 B TSI TV D (EFEL TAHTHIUX
Lf—&7uﬂ4&—@%%ﬁa§i¢%f%éy774%/#—fiﬁ<wﬁﬁ%m@
NI I NDBENREDIRI A =TI Y e BT /INTr—~ 2% EiTD
AT AT ERDIFAAEL T, ST TT v a SHS 7ul T 5T, IEFITH N
REL T2 L0 > TN,

Grameen Shakti %D SHS 7' 0/ NA 4 — %, o— & flA A8 T SHS #RELIZ114 ],
TONT v NeRTIET, ZOE AR ARSI ERRRDBE BT O SHS T ANE
4% IDCOL 2O ANDZEMTES. F-Z2 DG X ERE D IRUL9 2 B /KF ] & 4
THoHI2D, TanAL — 2o T (HLL7R0-22h) Lk X9 11072 fmlig S ik
ELTe> TS, ZIUCIVIRI AN TE B O RHRHRZ R D DD, Bt —E AL DI
HIF72M5, SHS RFZEAZFEMTED. ZOH AV NVNEIHIET, SHS IRIEICED (RFEEn
— ORI T) R E BT DLV R A DI L, AT 7V R RN EIZE ST
BANRKR & LEBLF 52D Social Impact 73l 23405 .

T RO7a—BLOE FROKEEZEEDDHE, _X—DOHDIHTRD.

7277, ZOA AN T A7 0121L, e A E — RO TN a3 £ T
(LR DY E oD, 7§>0ﬁ%éf£ﬁ5{$ﬁﬂ EHLCOWDUENRDHD. 207
¥, IDCOL (% PO ELTOLRMIZ, (DIIE 1,000 5457 DEAREE4 T2 (LLATIE 100
TiEH), QUABHENERED 3 FEBL TR, B)V7KEb 17 NDRENND,
DINEER IO FHRE L HFERARLTND, LWl EELHREL TND.

26 https://www.gpoba.org/node/700.

27 RV A L RS IDCOL 12l 5T, VAZMEEAL 72, F-HeFE IS DB R HHEE /25T
WAERIFEIC, FIEIERT DA B T4 7 5.
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. Loan & Grant A Loan & Grant Loan & Grant

* Provides » Provides « Provides grants to * Identify + Maintain
grant and grant and reduce SHS cost potential system
soft loans soft loan to and for capacity customers

IDCOL building * Repay loan
 Provides * Installs SHS in monthly
technical « Provides * Provides soft loans installments
assistance policy . - * Extends
needed support * Provides training, micro-credit
promo support
* Provides after
* Monitors sales services
implementation

« D « CI

31 NS T2aSHSTRISLDT7or7O0—E&ERDEE

Flo, WEALTTT a0 SHS 1E, FMRAHERD 50W, 705, bolb/NE72 20W, (2
TRLTWD. EFLO 20W, D SHS ~DHiiBeDBEIEBFIK O —>TH o703, o8
FI, BRI CFL(BERA & A7) —LED ~D#aia T, I EFE 1759 1/2 O LED 23E A
ENDHZET(250 V—ADHHET, CFL 7W, LED 3W REOWHEE ), 20W, TH
S50W, Y AT AMTEWY—ERAE G LN TED. T LVKFTEE 8 = B A Fio
TEEIEBLETOND.

TUH—T A ACNER T, HE TV oA T7—id TV ~OiRis Rohs. £z,
EEr A DS ERREIT, MBIL A CEHERFELR STV, 20O, FEBERES
BT, N7 TT 22 TlE SHS MHEHEMIZEDTED (LN —F P ARER) B E
R OTERHEEL TETWD.

SHS ZARIET 28 GRGET 07 T AE NTHEREL TSz, FARIZIZIZEAE D
SHS NAZNTHEEEL TRV, AIRTF =v 70/ — AT D% IDCOL (X5 T HiAr Tz
LTW5.

IV-5-1-2  fh[EED g

NTTF a5t T HE%T, AANTZUHT 2 &FH (9,000 5 AN) DZFAET D
SHS 77T bk ThEH. N7 T7 v a bR U RERIT O R — I3 E L Tnd.
BALRIT 23%RREICTE R, ZUyROKTNDEZAIEATVDLZEETH-Th,
BB S AL Z 72T, BRBMEZ R WFEEL 0.

HHRERITOY R —RT SHS 7'/ TL0EBALT-DIE, 2011 HLiiT THHN, 2—HF
—IXREEHD 5% D& ZZ T HZENTE, IFEHAMIL 5-7 4, FFF 7.5%&E72->T
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WD GRE R E I Z LR %) .
o

SHS &

B, BIfEET2 55 TREICTEARV. 2096, EFEL TV SHS Dbk

RPENENIA I VINBIFH G E DA MNIFTWD, ZOIEMREREIL, JNE

JFS R B GHEE TE TR0,
TFAET O SHS 7'ur/ 7 LD, FTRIOXHITHR>TVAS.

World Bank
(Donor)

¢ [r Finance

Ministry of Finance . .
and Economic > Ethiopian MoWE Energy Policy Design
Development lt—{ Development Bank (Federal) Databe_lse management
(MOFED) Analysis
Report

Regular report
User/other data (status)
v Collected proposals

AEO
| (Federal) Rural Energy Program Coordinator
User/other data (status)
Collected proposals
Y __  f/ A A ‘

Microfinancing

AEO under BoWME ; .
Institution Oromiyaa Gov't

|

!

. |
(Region) | for demonstration

|

|

|

ry

User/other data (status)
Collected proposals

v !
|
AEO Office !
(Zone) I
|
y'y |
l
|
User/other data (status)
Collected proposals

l
|
AEO Office I

(Woreda) Local info of cooperatives

: Collect their proposals
™ - ‘
Installation  \ \ o i
faintenance
PR Proposal
Request for maintenance  /

Cooperative
Unit for proposal
Assign a representative

User User User

32 IFAEF7SHS TRV SLDEE
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DT /773 SHS EA R EICB T 57—, DI N T 7 AT ADT7a—"Thb.
ﬂﬁﬁi&zﬁ?(ﬁﬁf‘lof:p 4y BTIEA RIVIN) 2B AIZHT- > TEREHZ R
?“:&rbﬁﬁ?%’af‘%é SHS #2813, Hu 7 BURM/NSHOEAGHE (22— —H A RSO3

WZHESDEZZT T, BNRA—FELTHEA TS, 22—V —bHlx OFRETIERLS, 72—
T7747&b\9$uf XIEDHFEEIT).

W5 B DA 7 4 AL E FRE~OE AR Z IR L TODH, BER I oER IR+
4y, BN RS RS I 5 BUF O A EFTL T, 72, m—2 ORIl
D77 AT AL, SHS B EMIEITERDFo72<FEHFIN TR0,

FERELT, TR FADOYR—V A MPNIEEAE AL TEHT, EEILEL R
TR HD. BT —THLH MRS (T REIFNODLV R — 2T 5305 T, £/
SHS ICHE BB WERFEENC 7 7 A AT 5280 H0) BUIGOEEITIERE TET»
. FRBUFS RN —6, S FRZORBZEHRL THDIDITITEE b /en -
7.

2—PF—HELAR DT, RELEZLOD, fL =2+ RETELFELRIE (TTT
BT —TV ﬁ&“)%%)\bf:f:&b, SHS 2MEREE P E SN TV AHILE RShi-. 7L
— LALERY, T NA K — LEE RS2 N D o TR0 E S V2V — 2B S
EVIOMBUF OB DY F DFETH -7z,

ZDOZFFET DI —ATIE, ¥ 13—V AN AT BIRNFNHERE TE TRV DIT T
HLHN, FIUIRA O T 0T FZAREOTFAL OFBETHLH L. =F AT I21E, SHS

TONAT =L LT, NPT TT T2l BITH POs DLH72 B F5 72 NGOs BFELRW, A
A& MR, ~A7a7 7 A F U AOBERHEVR, 7LV S8 THAID,
T ILBROT AL LT, IIARMIZRE T RERNEL 2 Abis.

ToT itk SHS TliX, Ho R T ETA AL T, TV REEMmM (ELICT4
1) #EA TETUNT, SHS DORG LDk, 73720 Om b (E<IILE#) E7p > T
WB (R FT v alTIHE R E DD T 70).

B RDT TR DO LN ARy FLIZEWOZ LGB 5, AL ER T T AL,
720707200, PicoSol EVIOMMERN AT H el O X REZ T, i 7 v/ 4 —L, SHS
Zflil 2 DFPETRELIODET I DOEER LD DT —F 42— a1 E 2 R
72U, MFI Z1E L7 % D<o TODN, [REFTHS.

FF AL, JICA D 2005 4FEfdENMT ioid%%%bﬂ\7‘_${§J&%L%hﬂ\7t RO
SRICE DT 7T LHAFTEL, 2006-10 421 , 201013 41T 1 J7 5 THRENHES
nCnb. 5tk iUJF'aﬁﬂﬁ@m%u\%ﬁ(S%iFﬂ;) EIPAS T ¥ TN IR (AN E
V5. Sunlabob #7203, 74—+ T4 — P —ERAET NLEEVRRAET NLEL THRESE T
WS, MERFE B OB ED DML R E D @<, BN O X Fa /oy, £0E
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Iv-5-2

T ITBAETIIEDLIL TR, HE 10%RE DO D 73, SHS o~ A7 12/K 1] D%t
HELTHERSNLTWA.

N TFFapeay)—53—7ars I

IV-6.

INTTT 2@ SHS 707 T AERERIERZIND TE TS, BOP ED TEIzitY
—FTETWR. /D SHS THD 20 W, By MO E A 2 FHEEZ I L
MTERWEMN, N7 T757 2 23 BE<LFETS.

SHS IV ZANT/hNENWT AT LEL T, V=T =T X 7l O ay —7—NFEET 5.
7272, NI T v a T, HEMN TEbo il EOREBRREND, V—TF—FF 0
IR KT D EN R BERS CTHBIXIFEA LRV, BIR L, fE T, Bay—
T—IX, BT a7 LTl mGEmU i KRS Tnd. 7272, ¥xyvaT
XIHZEDHELE, 20W, D SHS THIHIE 2 2 THREEICIZONHZEND, GIZ X
) =T =V AT LOT 0T ADONS EFETRELIOEL TS,

GIZ D J7 ik, FEAMIZIZ IDCOL O SHS 71T b A% — Lx B OLOT, i
By +2 FREOR— AF —ATHY, B PERERFEZ Lighting Africa DFRGEZ W
HIEEZZTWD. SnEBUMAR TIHRL, VF U AAA U ElZEHVT, 10W, LLF, 400
N— A LN FORIAOD Y AT L3t G bre s (FIE L EFHEITEH ERY) .

P Fy o L ELTL, BEFED IDCOL OF v RIVITIZ, /N0 T A AN E 2a—3 g
URINEIR NGO OF v XNV H AR T HIEAEZTEY, Z2bHIX GIZ NEE~ X —
TA5E9THHFYZEDOFETIT GIZ IZE>TIIRERTF YLV LR D).

IS CEE 2O al I AMIAZ—RL TRV, SEFNNNTEXAFH LN F— 3R
— Mty —5—7 a5 AL LT, FORENEBINS.

PVIZ&KBA75)yRh ABILTOTSLER S HEED

MSTRY PV HAT X, FEES/ NG S 2 b R & LT AL sk o # J7 EALICH 2T
%, ZVyNIEMETOEEIHE LTIV R, RUEREEREE O LI RE=—X,
AR DA TRE CTHH LR E LB BT DL, TEVIPRICIEM SN D Z LD 7R
A PR T, FEDRIAEN TVDEEALNS.

7238, JICA 13 10W, LA F OB Y —F =2kt 53R 2 BT > CliRino7olzd, 2o
7T 7u—FIZEAL T, BROEEHRZ S I,

28 BV 19 5 PR,
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IV-6-1

JICAPV VAT L BEOT7O T 47

IvV-6-2

JICA OKBHIEBEPV) AT Lx iz EEEIL, PV iR E2eEE bbb E
DIHVBRTOARWEHT B DR THD 1980 FEETENSE SN JICA %5
Fi& EEANT PV BTSN & R T MBI L TR R O U2 Tho72. M)
%, A7 7V ROFEEER] 7 0y =/ MTHY, T O TV RBIRR G L0 %
FTIL, BARMIZIEAYyT V=DM ER A7 7V RHEREL T, PV VAT AN ERRE
ni-.

1988 AEENGIT/INEA R Sy MY fiak (FG7K, 7L a b)) ~Ok EF528, HEE
B & WO TWiiiIZE Sz, WATLT, 1990 FRNEY —F—HR—LT AT A
(SHS)ZH L ELTe T O R EILFIEE R G E LTSI S 2T AO Rt 97238 A -

WK ET VOMEE BIELEHER E S (GEICL> I My N ey =7 Mt &)
s, Bdlvti 71 L Tnboo72. 1990 AERFIERIZ DL 203 PV 25 e ol & a )5 8
b~ AH =TT RE IR, B720< 1990 FARHEE D PV 3 K 2409 BUM B S B #
DRE AL T~ LT R TET.

BRICT 7 EATE QW R WFEEE RN RELIZA 77Uy R PV VAT AELTRFER R
SHS (A1 T 50W, FREE D &) o\ T U — AT —a/(BCS) X, Frfic rlRER P
TREEAGEANMTON, EEADOBLELTHRA D 10%RELL EoER
YL THEGLEFHNE, 7773208 260 &) 0ET/00 SHS K 10 17
B ZRWTIZIZEAE R, ZD0720b B0, BIFETIX, EORF—4, et 77Uy
REAEXZEREL T, 2077 a—F RN L7272 TETND. 1272, ZOIH7RI T
Th, BUR, 7m7 7 O i, S, EE RS, W<ONOZEDITEHE IZETS
THRRLHGNL, JICA XL DZFOMORF—DIEENLELNTEY, ZhbiEs#% et
PV HAfi DA - K & R 205 E EEOEBEZnFICSEIRLE b,

BALEROR B AR O T COM S - AHE

JICA @ 1980 FFEARD /X RH L TOHMOEHITIE, 7V RIEMA 10 AR LL E Y gt
B DIRNHIRIZ PV VAT LAZE A LT, PV VAT AR EASNZZET, W27 UyR
SEAR DEEIEFE N T3> TCLESTe LRI E DI ZAT o T2 WO HE D1 HD. JTICA D
KEOFERDD, B PV AT LNEADRHZREL T, EHL L OB L OME S
FIENXEECTHY, DR TRTAADICE R - HIEEO X EELT, SR E
fb~AZ =T Z % RKEL, PEMRR STy REEIE A7 7)o R Higk &

¥ K[E (USAID) O RPEIN IS (F2U 8 2) TORITHERRIC LD PV KBRS, HARIT/ L —7D PV X
EIEEL E- RS N TWVieho Tz,
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IV-6-3

FrEL, BRI B ELL QUK IERF I THHEE 2 BND. T2V Uy REH %
b, BWERESOMESCERAEERBIOEE BRI OEfH R R EIERT IV
RE I DAL EMNIREND, PV VAT AOKRENI T ITIE 22060 L B BNV
ThoD.

Lessons Learned: SHS %477 Uy R PV 7’ar I 5%, I0EWELEE -
KA R R RO CHE ST, BEAMEEZIDH X,

RS

mm
i

TEE [ CO T HECIR ST B O EE 0 I L,

HEE T, SHS VAT AOFTAHERCRSTFE RO BT OV THMEICT IO B
PER, RXTVEDOREFPLMESN TS, AT, 2=V AP AT LORES (EL
IZSHS HifffiE 7 7 A F L ADE=H) 7 - BH O —Tub) &, TN A EYNER 7518
NERTLHFRERMEE LT 0 NAZ —DIFIE, SHIZINDE X 2 28 H O F A
HEETHD. JICA OWHFFE CEILRIILRPIFFIN TNDN T T T ad SHS 7
ns I 50, 2O S AR LI RBRE AL T, W RIEKORA N, BLTFICEED
bib:

o B BEAMELE~ X — VAL AT ADORELE, F—H R 2D R0
VEIR DY AT~ T 4 Ve i E BT 07T I

¢« SHS TrAH =R rAF Y —b 3D (B LULT — 2N — 2D A L) ;
*SHS RS — DA T T BOE LA R EEO R

o HERERG OB ELORGE, RO NS EAE HL

Lessons Learned: BHENOWEHL T el 7LD~ — AN AT A+ T —HZ R
— 2T YA LI, FARTEREZEHRTH2LENHH), BB OB B XX FH
(2D T ELfERR.

Lessons Learned: RERO SHS T, 77= vy ba—HP —2xRELIZV AT
T AT IR == TR B T T AN, e R B D BAESDHEE AR L L.
Lessons Learned: SHS 7oA ¥ —pn—rH—E AL T 52T, FFHRED
FOTE#RE — TEBTE, $ESLRTRREIRNDDIENTES.

Lessons Learned: SHS 7 a A F —NEip TEAHI0BHEEY 5 28). v—
—EALA[HELTHILET, ZHHDINALELND. HEE W RT LR HF L.

Lessons Learned: PR (I FRRERI BE L RIRFI, B RGERIEZ AL, 2 —F—D
YA HERRDAT 2.

—JF, aRa=F 4 —DE LD BCS REDI AT AL, UIMEHOAHLaa=F 1
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— PR OBLENLOMENE, BEOELOFTENRHMEIZRONELTHD, LVHNIT
ZAE & TOUT LIRIT AU BIRNT2D, DR T IET +—EB NI EEH - BCS O
BB ZFFO— &R\ T L FFNIREN THD. — T, RENSTALTENTS
BA, FUNRAD SHS RHRYT D BCS DINTHEEEL TWDET L bH 5. B L
i E s AR 23 7 a2 =T — BIMAG T AT LT D E MRS HTE T
5. 7272, U FOBEICKREKFET DM 235D, UNIDO OfI7ZE, N4 SLfh4 i
ICESND T — AL RS NS.

Lessons Learned: PV 7ar/ I A%, 70l T AR THIE 4 OIEENL, B mEiEEH
L, BE{EEEVEZFi- CEE T2 AMOIFIEICINZ, ZOFrpe I 23

IvV-6-4

PV U 27 DI H ORE 5L (& =~ — Y — & 5455 8))

B CIE, PV AT AT EL ST, BBEOU—RZ A 258, 2000 4 LI A
EEHRIR=—ZXDBWEALHY, JeiEERN T — - E R O X451 0GR EEBUF A
LGB NTLEE N D720, PV HINEHEOEBEIOR RS2 —F— DR 2
RN TR EE A — A—T DR HICEY, 12 /) GHEE O E L0 EVHI) T
LTy T =D EEL CLEATZHRINR, RYTFR0TF 200 BB ESN TN,
Fio, 2=V —H{lORMBEICZ, 77 VyR PV VAT LOENMEE IEMEIZBRARL 7= 50k
FHNRRF—=Rar P2 MINZH A<, G- LORRICKY, iR iE®% EH2R<EME
REERSTZFHFBLL .

Lessons Learned: PV BHHE NI S7IZEHM TlIZen. SHAELZREEEW
Jim Lk, TS AT DINE AT D,

JICA O RDORER DY, VAT LD G2k G2 R — R F R E - O&M (2B W,
PV VAT LADOFHEZIELSERL , BIEMFR CTEDT2O D NM B RE I BH%E - FL—=
T OEEAM (EEEOW KT 0 s T AOEH TRV Ry ZI2785Z8) BB >T
WD JICA DIAEDIZEALE DA, 77V ROBA T2 —F — DR ZEE 5
teV7har iR —3x o hELTHAIAENTND) . ELIZ2005 4ED 7 4UE LT SHS FE

PR 7Y =7 O HEHITIE, BB EEOEFICA TN T AN SN, I
2 CEDHHE CHEATZFEBEHINE D, BEOENZBWCHEE W LV TEOEE EZ0
EHA O EFRYE K DOHEWFITH 2> TV, BIEDr =7 TOEMH 113, Zhicki<

0 2L Z0E, TAAD SHS F0S T LT, JICA D~ AL —F T2 ZRAEBEEZ A O LR R — k7 u s
72 SPRE H#H1(1998-2000 ), 5 THRLED SHS DOFEMN TN, TDH Ok FIA(ED, SHS
Inventory, Diagnosis and Troubleshooting: pilot survey report from Vientiane Province, October 2006) T,
ROV R —FTRE SN SHS O 8 FINFAHIVHFHE A RIZE ST, Fy—Yarin—7—0hjEzZ 0L
LT, EWICVATLABEIEL TORWIEN G o Tz (B COT RV X —HERLT I 7 ID).
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HOLIRAHR[REMEZ/ L TV,

Lessons Learned: FAFE W W BURE R T a /I ML, B2 DL H 2657, F
SEZADRENDEM) T ETHLERIFFZ, DA —REh RN/ TE5.

Lessons Learned: =Y —HHFIL, TR E® EEBEGOEEEEEZ &I
DTy AD TRNAL.

IV-6-5 &

FEHHE, JICA 1X, 1980 FHRIENLEFE EE RIS PV HlFDE A & K /A4
=T DOOEDELTHVDA TE =, ZDK) 30 FEORXRERG, A7 7 )y RNt PV #ilfo
N K DFELIRHERELT, U FEfimT&D:

MNPV AT NEADRFHREL T, EL UL OEALE RO il 0K
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35,000 —

30,391 31,095

30,000 —
25,000 —
20,000 —
17,064

15,000 —

10,000
6708 376

R 2575
303 365 477 584 1,133 1,411 1,682
’ . - = - T I T T T T

T T T T T
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

ROW 88 56 80 7 29 10 106 42 76 80 284 508
B MEA n/a n/a n/a n/a 1 n/a n/a 1 1 22 46 121 410
Il China 19 5 19 10 10 8 10 20 40 160 500 2,500 5,000
B Americas 24 32 47 66 104 106 150 213 346 543 1,029 2,179 3,758
B APAC 17 140 191 230 282 303 324 271 535 742 1,683 2,672 4,769
B Europe 56 133 135 202 707 984 992 2,028 5,710 5,830 13,622 22,411 17,159

Total 303 365 471 584 1,138 1,411 1,682 2,575 6,708 7,376 17,064 30,391 31,095

* From 2012 onwards, these figures are directly integrated into those of the relevant regions.

33 PV S RT L) HE IS Bl 4 S8 A R4

TSV ZHE, BONRKED PV B E R AL T, SR A E THHEEIZLL TES.
727222 Ti, 5582 R EECREL, F-EB0ENCE T 235 maHT Thiau.
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30,000 —

Historical | Rooftop PV 27000 i Historical | Utility-scale PV

data : : data
25,000 — 5 24149 i :

21,622 21,420 i 21,300
20,000 — : 18,230 i 5 18,180

; 17,310 : :
' 5 15,410
15,000 — :
; : 12,670
: § 10,500
10,000 — fonenn 2802
5,000 —
0 | | | |

2012 2013 2014 2015 2016 2017 2012 2013 2014 2015 2016 2017
B MEA 47 150 200 250 410 480 362 510 720 1,050 1,490 1,920
B China 2,500 3,000 3,600 4,000 4,000 5,000 2,500 3,000 3,600 4,000 4,000 5,000
B Americas 1,872 2,710 3,050 3,980 5,070 5,750 1,886 3,010 3,610 4,810 6,140 6,980
B APAC 3,225 3,780 4,600 5,730 6,290 6,850 1,644 1,950 2,440 2,930 3,220 3,610
B Europe 13,977 7,680 6,980 7,460 8,370 8,920 3,182 2,030 2,310 2,620 3,340 3,890

Total 21,622 17,310 18,230 21,420 24,140 27,000 9,473 10,500 12,570 15,410 18,180 21,300

34 iz BIFA&R PV #% (Bau oA )M

HEE 2013 4 7 ARED 2015 FHEEELT, 35 GW, bDEAZHIFEL T\%. 2012
FEOTHBHAINL, 2—T U7 =% 2 GW, THY, IFEB D TEE S TNDT0, il
SR 40 MW, IR E 70V, R AL — T by RN, T4 — BV R B OSEEME
+0.42 56/kWh (7 F/KWh 2 ) O3 /e S5, PV R FE AT OER A1 0.90 7/kWh
(BEH %), 0.95 76/kWh (ALTEE) , 1.00 TT/kWh (D) L7e> T2,

A UKL, 2017 412 4-5 GW,, 2022 41220 GW, DEAZ HIZEL TS, MHL~LTH
AN TCNDEZALHD. 20104FETIC I3 N TFITZEAL, MBERFELT,
generation-based incentives, validity gap funding, bundling scheme 72 & 2 kk7g A== — 3
HAESNTWS. BLESFICL, AR XX —fZER ST L EALTMNLH
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DINAT VYR RI=7 Yy R EThA). EIZI=/~Aru7 Uy RIZEALT, BEERE

DIRANemTELL T DI 5.

3k 12

NATYYRBISZ /(905 YIRD AT LOBRRE DR

Small town with significant economic activity Peak load > 150 kW

> 1000 kWh/day

— . " . . . Level of Required
> Option Key figures for economic / financial analysis service il
o
= . . distance HV and MV development potential | timeline for grid .
é Grid extension to grid line costs of the locality connection full service No
a
(]
B genset cost actual cost of | _.ost of kWh generated synchronized
2 | Diesel-based 200-300 € / kW diesel fuel from a pure diesel plant gensets lifespan full service gensets
~— | power plant operation &
g +BOS cost kWh tariff -yearly O&M costs maintenance
®
@ PV array
i) . -payback period
5 1500 k€ / kWp accessible o . payback perio synchronized
> ) penetration | - cost of kWh generated | _jong Jasting PV ts O&M
ﬁ Hybrid-based battery renewal rate from the PV array investment (25yrs) | full service gensets
;: power plant (10-12 years) reduced O&M costs d *+ training on
N -increased genset
8 150 k€ / MWh KWh tariff Iilfes o 8 UPS systems
+BOS cost P
Investment data shown for comparing options does not include cost of the local MV / LV grid or minigrid
illage with productive activities eak loa - - ay expected grow
Vill th duct tivit Peak load 60-150 kW  300-1000 kWh/d ted th
Level of Requi
Option Key figures for economic / financial analysis see‘:ic(; oper:(:il:;es‘:(ills
=
. . distance MV line cost yearly sales timeline for grid .
2| Grid ext full N
= rid extension to grid 8-13 k€ / km 110 to 370 MWh / year | extension ull service °
=4
8 -if mandatory subsidy
;‘ initial investment  actual cost of |, diesel: for a total of synchronized
+ | Diesel-based (incl.2 to 3 gensets  diesel fuel . . gensets
o 110 to 370 MWh / year gensets lifespan full service
™ | power plant for load following) (Ex: 12 to 40 k€/year)* operation &
€ 80-150 k€ kWh tariff maintenance
@ -yearly O&M costs
@
> -payback period
= -reduced mandatory -long lasting .
s i duced d long lasting PV synchronized
:; ) initial investment accesmblg subsidy on diesel: investment (25yrs) Znsets 0&M
o | Hybrid-based | 450.560 ke penetration | @409 py penetration: | i g
N1 power plant rate > 40% 65-220 MWh/year -battery lifespan full service | 4 training &
€| (Ex: 70kwp PV) | * battery renewal (Ex: 7to 24 k€/year)* | -Reduced genset distant support
2 (8 years) 80-110kE  wh tariff investment (no required
@ -reduced O&M costs unit for baseload)
2 ’
increased lifespan
Investment data shown for comparing options does not include cost of the local MV / LV grid or minigrid.
Initial investment and battery renewal cost for the PV / diesel hybrid option are based on a 70 kWp system as an example.
*Based on a 30% subsidy on 1.00 €/L fuel price and genset consumption 0.35 L/kWh
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WEM, T —2va—1Y,
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RHT—ANZ N, FNEE D RAEL T

\~ ~3

179%. £<I2BOP BHFEOE Y R A

JR= g PDLEEE IR D,
Household-Level Devices
Benefit Clean cooking & lighting
Imperative Basic needs
Opportunity $31 billion

Model business model

2. Build or tap local, multi-
product distribution networks

Challenges
for operating
companies

a. Make the energy
device or service
affordable

b. Get the lcsof
oeratlon t

3. Strengthen consumer
confidence in energy devices

c. Play to the strengths
of the company

Key Success Factors SR NeEE L E VA ERTElG BET TS|
in the Ecosystem provide information on products
Conditions
2. Build technology awareness in
the market

3. Remove discriminatory taxes
and duties across energy
produc

N
4. Facilitate consumer finance,
particularly for solar home
systems

5. Finance the carbon credit
Roles for process
governments and
their development
partners 6. Finance company growth and

operations from an early stage
a. Create the right
ecosystem con

7. Train and support local
entrepreneurs and industry
contributors

b. Establish an
independent
entity to advance
the access objectives

c. Resist giveaway
programs and
unrealistic promises

d. Decide which
solutions are the best
fit for the access goals

37 HESLIPESRRELTOF—YILRTF7IE—

%tﬁ:g'

Key Success Factors 1. Make products affordable by
in the Operating innovative design of product and

=7

BTE

\* 3

Mini-Utilities
Lighting and more
Productive uses

$4 billion

1. Provide flexible payment
terms to spread connection costs

2. Secure reliable low-cost

primary energy (fuel or feedstock)

3. Design adequate population
density and load factor

4. Focus on replicability and
entrepreneurs with technical
expertise and business acumen
to scale operations

B ———
1. Set mini-utilities tariffs at
commercially viable rates

2. Develop policies to encourage
mini-utilities

3. Remove onerous licensing and
permit barriers

4. Provide concessional
financing to cover
connection costs

5. Provide long-term debt and
equity to support start-up and
growth

g2 MEEL, A OBREEDOmWVE

HRB BB EIEIC TN —ZAB 2N Th A, &
VRADLGE, AR ERCONW, MRS BT =
FETHENEINIL, FOREDE Z FFITHK

%, BIrPE YR AET VOmE T, FLWD T ROA

Grid Extension

Electricity

Modern societal development
$2 billion

1. Provide flexible payment
terms for connection costs

2. Secure business model with
some degree of public support

3. Manage payment risk and
theft

1. Remove limits on service
areas

2. Remove restrictions on
supplying informal settlements

3. Allow for flexibility in tariff
regulation and universal service!
funds

4. Design smart electrification
subsidies

\

a. Provide appropriate funding for
each part of the business life cycle

b. Establish deal marketplaces
and local presence to discover
hidden gems

¢. Keep investment mandates broad
and beyond a single technology

Opportunities for impact
and commercial investors

d. Support enterprise
development and business
model refinement

e. Fund delivery entities, and support
the provision of resource and market
data, consumer awareness, and standards

xlix
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JICA 1%, KEGEHEPV)EMNEZEEE THHEV AL THEL T RO PV 3z
HIEES TR 72 1980 FRWIFAD D, PV BB T 52 DEEE W /151T->T&
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PV REIL, KRFENDI— VR MIEFEER THY, AR —RFF L8 HLS, Fo=
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ZO1=, EACEELTIE, o BIRA 7S ar Lo o TRl 2 f <o, %Kz

it COMEDNDHD.
7o, BALHZ-oTEL, FTROINIWKDOEDIATITGAINDTID, TNHD R
ZHEL TR ELRDD.
Grid Connection Main Target Users Battery Examples
Single household SHS, Pico-solar
Households -
o Plural HHs (non-wire) BCS, etc.
(for electrification) - Yes — -
Isolated Plural HHs (wire) Mini/Micro-grid (subsystem)
. Clinic, PBS, School...
. . Single or a few S
(Public) Facility I Irrigation, Well water...
facilities - - -
NG University, Airport...
Grid-connected | HH/Buildings/Industry Building-unit Rooftop; For fuel saving/emergency
Grid Mega Solar

ZIZTIE, 2O JICA @ PV BB TR Oy 2%, Bl iw EE G E <O E R
BRI E S IZ =T L, 2O CIHREIZ1T> CTOD AR RIRE ~D Ay —
L5,
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Organizational
c ity Structure
apaci ——
Development Development Development Institutional
of Operating/ of Master for | _Development
Specific Management Plan Implementation
Projects Structure Financial Flow
o h [Plan for and Spread ||
S[us\gri]r?Sbillig’I] Expansion] [Removal of | ™ Technology
bottlenecks] Transfer
>

1980s 1990s 2000s
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VI-2-1 GESIBHFOEEMEZD HE

VI-2-1-1. JICA DKL Lessons Learned

JICA @ PV 433D ERIEENIE, 20W, D Solar Home System (SHS)2>5H MW, kD i
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