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Executive Summary

The energy paradigm is shifting from fossil fuels to renewable energy as
the depletion of fossil fuels is threatening energy security of many nations
today. As the global warming caused by burning fossil fuels has become a
major concern for humans, international societies are putting more efforts to
reduce greenhouse gas emission, Under the post—Kyoto system, developing
countries are highly likely to share the obligation to reduce greenhouse gas
emission according to the Durban outcome, Renewable energy development will

become a major issue of concern for all countries in the future.

The share of renewable energy projects in the total development assistance
is growing and is believed to be so for Korea International Cooperation Agency
(KOICA)., The goal of this research project is to provide KOICA with a basis
for a successful delivery of renewable energy projects. The objectives of this
research is to @ build a strong foundation to deliver renewable energy ODA
projects of KOICA more effectively by providing information on renewable
energy potentials and the social system in the region, @ establish methods
for an effective implementation of renewable energy projects by developing
project evaluation guidelines and studying past renewable energy projects
cases, and ® encourage Korean public and private sectors to explore overseas
renewable energy markets and lead the East Asian region to make actions for

mitigating the effects of global warming,

The scope of this research is (O research on renewable energy potentials and
the social systems in major East Asian countries, @ case studies on renewable
energy projects funded by development agencies, @ study on the methods for

successful implementations of renewable energy projects, and @ development



of pre—assessment and post evaluation guidelines for renewable energy projects,
The subject countries for the research are Vietnam, Cambodia and Sri Lanka,
The major methodologies to develop the pre—assessment guidelines and post—
evaluation guidelines were re—categorizing and reorganizing KOICA's existing

evaluation criteria as well as complementing the evaluation details,

All three major East Asian countries, Vietnam, Cambodia and Sri Lanka
have abundance renewable potentials in hydro, wind, biomass and solar
energy. The potentials of wind, biomass and solar energy are high in Vietnam
and Sri Lanka, Cambodia possesses high energy potentials in solar and hydro
as well as biomass., All three nations have poor policy supports for renewable
energy development, In case of Cambodia, it is urgent to expand the grid
infrastructure and improve national electrification as the power sector of the

country is largely underdeveloped.

The case studies on renewable energy projects were conducted on 2 solar
PV projects implemented by KOICA as East Asia Climate Partnership (EACP),
and 2 projects funded by other international agencies — the biodigester program
in Vietnam funded by SNV and the wind farm project by World Bank— in the
three major countries. The methodologies for conducting the case study are
site visits, interviews with the relevant stakeholders and collection of the
project documents, The biodigester program implemented in Vietnam was largely
considered as successful, meeting the regional households' energy needs with
an abundant regional energy source, The stand alone solar PV project in
Cambodia has a significant meaning of providing energy to the poor, but not
without a concern over the government's and the people's capacity to manage
the project properly after implementation., The performance of the wind farm
project in Sri Lanka was slightly unsatisfactory but the facilities have been
well maintained at the time of the visit by the research team. The grid—

connected solar PV project in Sri Lanka has been well managed until recently,



but because of one of the inverters broken, there was a significant loss in
the power production when Ecosian visited the site,

The major study methodologies applied to develop the methods for a
successful implementation of renewable energy projects are analyses of the
renewable energy potentials and the lessons from the case studies in the
three countries, It is feasible to introduce pellet making machines and
technology in Vietnam as the abundant biomass in the country were abandoned
without being utilized for energy sources. Community biodigester project to
provide basic energy to people is feasible for Cambodia who suffers from a
lack of energy. Wind energy is abundant while the electrification rate is low
in Northern Sri Lanka, thus it is feasible to implement a wind farm project

to provide electricity to the Northern people,

FEcosian research team developed the pre—assessment guidelines by reorganizing
and complementing the existing KOICA's pre—feasibility guidelines., It is
essential to conduct a detailed feasibility study based on a systemized data
collection methodology in order to plan a project properly. We also developed
post—evaluation guidelines based on the existing KOICA's feasibility study
framework, The renewable energy project evaluation criteria of other international
development agencies were analyzed and reflected. Pre—assessment and post—
evaluation guidelines were developed accordingly with the KOICA's pre—
assessment and post—evaluation processes to maximize the practicality of the

guidelines,

Recommendations for KOICA in implementing renewable energy projects are
elaborated in the end of this report. We recommend KOICA allocate a greater
budget on capacity building for projects in Cambodia, because of the government's
low project management skills and the poor education level of the people.
New renewable energy technology should be smoothly transferred to Vietnam

as a good pool of electricity experts and a few power generator manufacturing



facilities exist, It is recommended KOICA follow the local power regulations
and guidelines in Sri Lanka, It should be easily achievable for KOICA to
meet the goals of renewable energy projects — economic development and
greenhouse gas reduction — if KOICA reflects on the local conditions when
planning a project, systemizes the pre—assessment and post—evaluation of a

project, and establishes concrete post—project management methods,
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SHOMOlE T "Rt e &F, wIUA AReE RAEHAR0 BRE A
Az T Ay g =7 vl olE w7He &3] oMH(Association of
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9} HEiol= 2009 A Qg GDP7F ZHzF 26,0009d, 36,000€wE At3ls)

el oln] A= wide] MdFrkar & 4 ok the Ee A 1980~20079
oF opHIoF F8 IVHEC] GDP IAZ7He: E 2007~2030W oAETRES ehd
Zeolct,

it

oft Kl

= 12] ofM|ot =2 =7} GDP &7I&D

T2 ol=Li|Alo} | 2HeilofAjot | EHE|E Efl= 7|Et=7t
1980~2007'4 TAHEIt= 4.8% 6.2% 3.0% 5.9% 6.2%
2007~2030 4 of&atETVtE 3.7% 3.4% 3.8% 3.3% 4.6%

7) International Energy Agency, World Energy Outlook 2009, France, |EA, 2009
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* Brunei Darussalam population in 2007 was 389 000 and is projected to reach 553 000 in 2030.
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gere 94 1039) Wi, HAZlA 6,62 AUlE|(cm), ARk 1259] Eo wkth 1
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7] ARSI, 1980d5E 20077 97d E<F ohRIAe AR ofux] i
149Mtoeo| Al 513Mtoe® 3H] o} Zrjetglon. o= Zrto] 20074 ojuvx] 4ol
A A oA 4200] 4.3%F AL Qe 10,

8) United Nations, Department of Economic and Social Affairs, Population Division (2011). World Population
Prospects. The 2010 Revision, Highlights and Advance Tables. Working Paper No. ESA/P/WP.220.

9) International Energy Agency, World Energy Outlook 2009, France, IEA, 2009
10) /bid.
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21) Olz, Samantha and Beerepoot, Milou., Deploying Renewables in Southeast Asia : Trends and Potentials,
France, 1EA, 2010

22) Ibid.
23) Ibid.
24) Ibid.
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32) Green Energy Policy (Ministerial Decree No. 2/2004), Indonesia.

33) National Energy Policy(2006), Indonesia.

34) Energy Law No. 30(2007), Indonesia.
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36) The Philippines Department of Energy, Highlights of the 2009-2030 Philippine Energy Plan, 2009.
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[E 20] 20124 SOIA|O}7 | ZoEL]A] K EFAO]|LY K| AFR{40)

=71 e Z2l72 gl 7|2
olzuajof | EIEHINOI HPISS AncolR ) HFSSS 28l 3002+ USD/
IEMA| LA A AIHAY 2009-2012
B} 5002+ USD/
==rn 2o Al Ll Ol @433 A|AH| X AL
2203+ USD/
Edi=1s =28 otz HiX{ A I7_-|E Al —
= 3002+ USD/
Agal = HEAAHE efjoknt A AN —
i - 2502+ USD/
== 12N ofnl plyHmH T 4l A| AE o Alod
UBEfelAl | B EONEE o BAIAE Xl Al 2009-2011(314)
2402+ USD
| x| B =M= ROl LA X[ ALY (= X| 40T+ USD 2&h/
2009-2012(44)

BB “MESEEA W

gJol7li shut AR A}

L egE AaE FEAQ] A AuA FR A

i

1A
o
o)
i
ui

L. AR Te] X e U o) Jisy

s gRel WbE Ax ui g Wl ot Seluele) dx Adyel Fa
25 Uehe ol ok 2 AMUANGS EAT G ol ARAYSo]
b Aol Mo FaT WS B UAx Rt 2 W5l Ao
2 AU" golehs AMS oujalth wehy B A AR wizb] SlEde
$u] gRel Fo Uz WSS OAOR AT O A%% Bwast Ut @, o
Aol Fsid A B AEesded 5o B AUHs fdeb Adskn @

AP eTe] Axe Sr|2 it

2005~2011d Eot FEAAFLRS Bo) o gRe] UxE we 10Y opo}
S7he Theat 2,

40) “MERAUIUXIZO0F AF.” SOFAIOIZIHELA(EACP).



o)

[E 21] 2005~2011A St==Aei=dCt 10cH |Z=7F =241

r

=2 =7} Fa eyl CLISI S
1 HE 121,787
2 2l Alof 97,559
3 S= 92,814
4 Za2H 84,147
5 Zt= o} 79,853
6 2225} 68,202
7 2 A 54,316
8 L= 2tE|Al 40,507
9 Kk 37,732
10 ojekot 29,135

871 109 =7ke oY AEE ALfSial ofrelAlY wviee dHdeR AR
Zlolek, ofZZPY AR e W2 dx Aol FAHA e sh A WA
oz dx At FA| oot QlEHAere] A dEti 2918 AA|sho], HHA
o % I7telZle s ofu] SEorAor A U Axl= Rbge] st Al
7|2 3ot HEF A9 3= ODAS| o Hsolrt JAorr: Fa3t w7}o]
o VIR HEG] Oigt odt o FAe 2 WL gl AR oAEM,
AAAAY T3 A= FEfef HEE] diRt e e d7E Y ZFaot

et

(& 22] ST HEY S04}t +=2{(2007~2010)42)

At HE =01 H(H ) =9
2010 32,306 2
20094 23,273 2
2008 11,061 3
2007 11,060 3
g A 77,700

41) "SRINFAS 2 AXHS SHNR. S=2ASAE.

42) "SRR HHEY SOIUD =9,” S=2IRSAC,
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Ch 7|28 2|23 FHA:

715Hsl gag FHokr: AIASH(World Bank)o] 2009We]  wRFEF  HIA
“Convenient Solutions to an Inconvenient Truth: Ecosystem-based Approaches
to Climate Change’S BRho= /b8 7|3wsl o3 FHokeg solsiqnt, § =
IAE 7|3HEle] ke V1R B EE Siew As AlE A Zao] 57 B

o=
OB e 2 REER 127 48 vaska g

RE MRS o e ARy 24
opAol sjet 1S

BaAe] wEw 7|5l eage] #Hel
o] ofxjo} Fet FHSolAY AHw o] ofmelst Wbgoldt,

<= Z|FHskR QR ZAF S 9 OESY iell,
A

e AL o] el A eEelo]
Fopob | FaEry oy Frkgol,

ofl 3ol A

ofrelzt A7tEL 7hEoR Qg
=g0] SRt =7kE0]

£ 23] 7|$Wistees So 127} Hof 27} 2|AEN
o= == == Sreas | Aanas
2ate) =N Zel = e et
oflEl 2/of = SZetA H=t EEE
R o= ofchtAst ol =L
A= Zt= | of HIEZ gL x| 2a|
ECEE! ECEE! Seof EENE, oot
R 2l A =232 B2[EY] 223
2elef] a7 AT ofolE] 5= e
EEE S Aot EE o=
>t eh= St olotot Late
A= st 53 wZetiA e
Ak = LT MUZ oflEl 270}
E; =eict /x| zulof B3| AE
ZIFHeE 2laa Fofwe] wEd HEWR I, FF, s A S Fe

o, Zratiolet Aejarbs §40] 17 SR Fokt A0 Uehit

43) World Bank. Environment Department, Corvenient Solutions to an Inconvenient Truth: Ecosystem-based
Approaches to Climate Change, Washington, 2009.



[E 24] 7|35} 2|A3 Fekzo M2 ZtEF

HAE 2& =1

EEEE; HIEW, ol= s; 2 Al

274 22 Flot 7| &

U 22 o [ 2lex, ojem), Az[@Et el=HA0 +, Z=ciol, Ei2, WelE, 22

5 3l VlEen ATgaRe Adsige u, v)Ee] BT Rgels s &
ezl Zhmelol BE wWEehdAeltt ey B2ol A ARATA xeliy
Aol BA o WEEAL Ardodel B4 ool dyttes HEs
olgfgol At ol FEEAEET ANl @ol sl wWIedAe BE o
Al o7he] F)zol diste] ASlel Ralshe Slel WlEWRE AL AEsilc umu}
o AR e dAoR AReIUA WAl 21 i BAsg)

2. ZfYollLA] LAY FF oA

AU WA 23 ojze] SelAE e A9l 3, Bobxjol 3o Ay
A AR D A=A @old A4S ThErlR S

1) ZHdol AR ExHZ

HEW, Zadel, Aejgrls R A 2Re] §Xsk qlon] BeFel Ay
W ShEA ceRE el Al e FRstch wlEytel

Qe
A% s2lo] By A ofn] Wel ejdl Aplolm, Eeluh upolou)s, EHO'COHLﬂ
X Aol mE FRsh gmrjols Ao A Hefeluxst FRsjel A &

gol Tesigleon], 54 ke B sihtes 5 deleuls HARE SReith &
= =2

dlorolixiel Felolix7h ERale] AeliA] Alde A

HIEW, fEbol Afjgyle WF wE FAEEE olF e RN I
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5+

=

f
S

Herast FA Sk Ao olym: FiBolth 339 WA Azt AN
E ]

B A 5%F Y] Yk B3] MEwe 19E fEE WE AAggos s

WA opob sjEl Aelmelel Hemge] At Aol A

B A A Aot o] o, AR ARE Hsial k.
ofL cet=7t MY 2o

M) A% W A7 BN ugOR ol B aT g Sk lEd, el

3. So}A|O} 32| AjMolLA| ExfE I MEX &

e

7t HIEES] xjMof4X] FHxH™H 2 H=H
1) Country Profile

Gk R R

=

=, 2hes, gHolel =27E Aokl vk d-&HZE Zolrt 1,650kmel Es)

MEde Qlmxol} vhE FEe| SIXat WA Eolukyt EAW, dE,

ofx

3, Biokdel F Aol 3,260kmelH, WE=AS] Zol & 3,730kmoll Eat
L gEoR 727 we Sz FHE AW ytolth, FEWZAS 331,211.6km 2
whe o] 1,54, 9eke] 3.5ufof gttt

AFe F2 AL, odE, mARUYOR Hof glom, BAL I o
20%el Bkt FEL o] nAYel B3 AZF, Day Trutng Son Ak}
A, SQEAAITSt WiAlele] WF A Az Aol ek,

snolo] 7|3 Thadt ofdd 7|%o EAS molw glow 9% WF &



Ee 84%0lth HE WM ZeAEEe] Fe= 1EolM 492 A7]olH, 599
A 10Ee f71olth. $7lddle Withe SR $71E Wae EeAEEel W
A W& uE WAtk st FHe| ulF AR o] A

Chah ol AR 715 &3, 24719k 9719 E& FEEh Bl

F2 1,200~3,000mm=EA] @2 Hol| &b, ko] 90%= o7l
Fedoz 's‘j_**ow}. 7P = 9l 1293 199 Wt oF 5Telar 7P
ol 99l 499 w2 37T, AU o] - Hopx|iEt 7]

Gt HEE g9 A7t 7] 21~28T Alo]2A] HRHETE GO AH

20099 A QG 85809k oW, 85.8%7F HIEWE(Viet) ¥ & (Kinh)
oz FA=EY] k. tERREd o] HA-ARE giFeo] 7t Hoth ol&
5% (Hmong), t™e%(Dao), Eto]&(Tay), Ere]&(Thai), &% Nung) 5 5474

HESS] 34 doje HEHo|on, Alejsols ZFiojolr X o=
WF7E SEWA oyt Aleleto® BAS gk ke digEa, =i, f

W) S wol wekor], AFwt: Huwold,
h A - A4 5%

e AlRolRalE AN T AYel gkl edstn glom, Fa A
w9 Sy WY A0 Y, AR QRS T o gEEe
ke el BAG| T Ao, Feb Zmet 7 PPRAS BYAL
Aol sgolct HEW o3l welAels ool ft

% 587} Tt 574e] HHAIR o]Folx| e,

o
-
r

S

©

oS
oR

o

£

o

oX

Sy

12

flo

39



40

HEGAR ol Ao HRE 1986 ]| g
SISl ARl ARke] AGAIA slaldet, o] 1990~1997d B¢t A7t
8%, 2000~20054 EoF A7t %S Aels ¥ 7 712510 9},
20054, W|=2] ZEvkAbA(Goldman  Sachs)= 2025W0] HIEY 7
A7E AA 35912 Zebd Ae®E At vb ok HIEE AAEA AA7IAd
201090 6.8%2] AdES 7I55k= & A &sto] ghot, wE 7
Al e 54T E7MEsolele BAREE 2siilt. E7MSES 20109 12
o 11.8%2] HuxE 7|=st9on, 2010dqt 33 Fuldst o|FoH
o} 2011d A HWEWY GDP: 1,227.229 dejoln], 1019 GDP: 1,37492S
71=55k3iek

A AN

AR B

Ex]_ ‘52)-]0

A A=

T8 ARE Y A=Y

o]},

WY, WY Solm FdobAlore] 3 AL

’

2) o x| R M A&

7 A 8%

HIEES 12} R =8 JF7H2 1990~2005E sto A7t 5.6%, 2006~
20084 &kl 6.4%= 7185kt 1&; AUA|LE =71 & vk ohgat Zrt
[E 25] 1990-2009H 1} Of|AX[ Y HIEL & AH|ZH4D

(SH2| - ktoe)
of| L4 x| & 199014 | 19954 | 2000 | 20054 | 20064 | 20074 | 20084 | 2009 A
MEL 2,212 3,314 4,372 8,341 9,030 9,681 | 11,888 | 12,645
M7 2,860 4,617 7,917 | 12,336 | 12,022 | 14,149 | 14,058 | 14,635
A S 7.7 196 1,441 4,908 5,360 5,653 6,533 7,290
=g 2,063 3,237 4,314 3,835 4,619 5,213 5,881 6,785
H|AMA Of|L{X| | 12,421 | 12,872 | 14,193 | 14,974 | 14,767 | 14,748 | 14,725 | 14,722
F=lof|LA X| - - - 33 83 226 277 321
SHA| 19,564 | 24,225 | 32,236 | 44,247 | 45,881 | 49,670 | 53,362 | 58,370

44) Vietnam. Ministry of Industry and Trade. Energy Department.

Renewable Energy Status in Vietnam, 2012



91o] [3E 25]ollA EafubRo]l AA olvA] Am|gelA uPdgelvR|7t ek
HF-S AR gaste] 199049 63%0l4 2009dell= 25%7H4] shetsigict. HIE
@O AjdellvA] &HI7F F7RRE 28 o= @ AMEE @ AsAe $7F ® 7
go] Aol dA] Ag S7HES| #7])olct,

[E 26] 2007H HIEE ALK AH|ZHY

2= MEF | MRNE | Hostx |sdeaslg] &7 EE
o 490 220 50 760 630 1,390
s 0 780 0 780 10 790
LT

M| Ao 30 80 0 120 90 210
7ty 100 70 0 170 460 630
A 620 1,150 50 1,830 1,180 3,010
HIE - - - 60.8% 39.2% 100%

(T2 6] 1998-2007H H|EE AAOLAKX| AH|ZH6)

E B0 AEZ

(1,000 TOE)
35,000
30,000
25,000 —
20,000 | B
15,000 - . A
L

10,000 -
5,000 |

0 -

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

He

HEWo] FZFouA] AH]ERES 1990W 1,6769F toeollA] 20094 4,680%F toeR
oF 3u7lF SUFskAt o] [O9 6] oufR|PH HFouRA] AH|ERS YERY

45) World Bank. Asia Sustainable and Alternative Energy Program(ASTAE), Vietnam - Expanding Qooortunities
for Energy Efficiency, Washington, 2010.

46) Ibid.
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A< o]
’\J:}\E]‘E_‘ Q‘}:

ATk HFolA] amfEfo] [ 27] 13 ouA|Y SaHFe

AL Zrokst w|, w7 Zofu%] 20%7¥R1 Aoz &

oF

gk,

[ 27] 1990-2009A HIEZ =[Z0fL4X| AH|ZFH4D

oF 80%°l I3t

(CHe| @ ktoe)
of| LA X[ & 19904 | 19954 | 20004 | 20054 | 20064 | 2007 | 2008 | 2009'A
AME 1,324 | 2,603 | 3,223 | 5,351 5562 | 6,089 | 8,271 8,966
M7 2,479 | 4247 | 6,920 | 12,122 | 12,023 | 13,713 | 13,797 | 15,851
A= 5 21.2 19.4 537 485 542 666 639
THAUA 532 963 | 1,927 | 4,051 4,630 | 5275 | 5834 | 6,615
HIAA oflAX[ | 12,421 | 12,872 | 14,191 | 14,780 | 14,748 | 14,726 | 14,710 | 14,704
A 16,760 | 20,707 | 26,280 | 36,841 | 37,449 | 40,345 | 43,277 | 46,774
(O3 7] HIEE olUX|{E 282 71 F0|
18,000
16,000 . . . . /—
[ 3 3 3 3
izﬁz —r /—-/k - - AE
10,000 Eamic= B
2,000 / — b
5,000 A /,_/)_,,(/;_{_K-—* s £
4,000 ——H|ArA of| L X
e ;_/'_/_:/";"V | & ol x|
I ‘ ‘ ‘ ‘ ‘ : .
1990 1995 2000 20052 2006 2007 2008 2009

(18 7] AUAEE 2B S7F FolE UERH Zlofd. o7]olN F=g

© SMAR(NE A k)9 SREAe] gl thE F7KeE ARdeld 4
[e)

i
(HURPRY

o A aHls 199095 200090] AA oF Taf FUFSEOM Al of
126 S7Kstet. ool whs| Aoy wig AXshL 9= wlddodAe] A
aHjFe] STl stlou 7RI shedRet pEdRlef Hs| it A
o8 ueth & F2 AdURE ARBEE SHdRet sl tiE Sk

Aoz n|Fo] HEHo] EAZXS] 43t dAR HoAEdeS &

47) Vietnam. Ministry of Industry and Trade. Energy Department. Renewable Energy Status in Vietnam, 2012
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FF- 203074 AVdEls 2FoUA] 8= oFl] [ 28]9F Lt

[Z 28] 2030AX| HIEE ZSoUHX| T2 HIH48)

(CHe| @ ktoe)

olLgx|$! | 2010 20154 20204 20254 20304

ZA | Eol | AA | Adf | EHX | Ao | =A™ | A

AMEE 9,547 | 13,607 | 13,897 | 17,997 | 72,873 | 23,608 | 25,812 | 29,974 | 34,197
M7 7,539 | 14,605 | 15,848 | 24,930 | 27,392 | 37,055 | 42,495| 52,908 | 63,462
S 15,770 | 23,472 | 23,904 | 34,434 | 35,855 | 48,231| 51,939 | 66,959 | 74,753
TEHAUA 654 | 1,006 | 1,030 | 1,419 | 1,495 1,968 | 2,173| 2,593 | 3,007
;llio_:%i 14,695 | 14,474 | 14,719 | 14,044 | 14,328 | 13,272 | 13,600 | 2,593 | 12,804
Al 48,205 | 67,163 | 69,398 | 92,824 | 97,943 | 124,134 {136,018 | 12,443 | 188,223

20309 ofux] Awlgke 2009de] wBlE XA 35814 |
Ao ofEn] ARt bl Anlgo] & Zog FUKSH
o}y, 20108 @A HIEE W shAR LH[FFo] HA| oufx] AH|o
T2 30%E °oRF AdIlske fEold, 2030dolE 91974 FdiE
o}, mEkA S 2087 st AR oEg Aol

[O2! 8] 20204 HEE oK 2H
4

29 X aHo9)

T x|+ H

4¥7R] 7
Aoz o
A AHEHe bl

Aoz oidd

A% AoR melt,

[OE 9] 2020 HIEH F2E

O}+50)

o

7|E}
15.12%

e o
S |

0.9%

HlofjL x| 2.2

0.8%

P/ ES [
1.50%

nE

19.42%
7| .A-IO
26.93% o
37.04%
48) Ibid.
49) /bid.
50) /brd.
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[ 29] 2030A7IX] HIER 1A} O|AX] 5 ML

(ZH2| : ktoe)

T = 20104 20154 20204 20304
=g 2 61,123 91,675 148,786 256,691
=l == 76,889 87,402 96,172 113,387

AEE 27,888 31,680 34,562 55,932

M 20,217 20,360 21,073 20,360

e 7,183 10,288 11,413 9,000

= 6,478 11,695 12,994 12,523

== 428 905 1,391 1,961

Z|Et Alof|LHAR]| 14,695 14,474 14,740 13,610

EHEES +15,766 -2,273 -52,614 -143,304

[ 29]= HIES 17} odA]

HEH ofuA] 8= S50 =i

QLo

WAz A

20154

yelar qlck 20104 &R

L 2art 33 20E A

o= ool wet offvx] F= FAol oAldErh wEbA ofuA] AmiAd W &
&% S, AuA 5 it F8 =7t olnE FAAE AR odEnt.

SRR

el

HEHS] ABRGES 1976W HIEGHA FH o]% 1986W7HA] 10\ 59t 2.5%
oAl 9.3%71A F7Fsh= dl wWERLE 23y AgEGIAe] 1986 AAINY
N ol AALHY A HAHoz Hwy] ARsPHA 2005\l HMHFEGE

Tl

81%% 2/dst7loll ol2th. 20109 A AT HHRGES 98.63%, 7P

9 AERIGELS 97.3%0] g5},

51) Ibid.

52) Vietnam Electricity, Corporate Profile 2010-2011, 2011.



[OE! 10] 1976-2009H HIEH MEEZE F0[9)

100.0%

/ 96.0%
80.0% / 87.0%
60.0%

61.0%

40.0% //
20.0% 10.0% 7

Z.V 14.0%
0.0%

1976 1986 1994 1998 2005 2009

20109 A HEEY =7F & Ag WHEES 21,542MWelt, o] F HEW
HAEGFAR1 EVN(Electricity of Vietnam, ©]3F AZgAho] 11,848MW(F A&
[e)

sl glck 20104 "ol F7pE -8R 2,546MWo T,

Mg AR A9 20109 7]ECE 9,725,000%F kWholn o] F HEFALe]
600%F kWh(42.3%), 71E} HHYA gakeke] 5,614,0005F kWh

vy

RHAEFO] 4,11

s

(57.74%) o]}

(S
o M

F8 WHYe [T™ Ul & 4 Rl 7k, e, Jeja o)
a1

Aol A=l ot 7kaEEe] vlFo] AHAS] oF 45% oS ARkl USS
ek 4= 9l ol o] AYHE 3,900MW Phu My 7}AEA ©hx]54)7F A28

53)

54)

World Bank. Asia Sustainable and Alternative Energy Program(ASTAE), Vietnam - State and People,
Central and Local, Working Together ; The Rural Electrification Experience, Washington, 2011.
S YW= 15, 2-15, 2-1 extension, 2-25, 35, 45 S 5 LALZ PHLN JUCL 15=
2J0MWZ SEIDIAZED| 3D(2H 350MWE AEIEED] 10|12 2HDUCH L= 0IXHIAl =S3-0| A45t
ALH K22 L& Overseas Economic Co-operation Fund (OECF)2F Overseas Development Agency(ODA)
It SSO=Z 85%E SHOIRULE LA 2-15= LSS 450MW, 2-1 Extension2 LEEES 440MWOIHH,
SEANEE =2 SiemensAldb AIZI2 +F05IRUCH 2-25= LHESS 715MWOIMH, ZHANSHE FFO05
M, ADIEZAPDF ALAISEE 0I1R0 FX8t BOT(Built-Operate—Transfer) 24l TZMEQ|CE 3
UNZ2 716MWOIT! BP, SembCorp, Kyushu Electric Power S0| X0l EO0IGIACH EEA 45=
450MWZ0IM, SiemensAtdt AIEE =F=5IRUCH

>
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A AIAsHEA TP wlgo] FA3] ShiE Alojoh WA 712(45.8%),
$2(29.3%), AH(16.3%) A1H2.7%) =olthsd),

(22 1] walgy eyt (22 12] AR =gt
A A 0] 25 MMM b 25D
Mg 29 om HEHERIEIE, o 22

50%
oelEx
10.0%
HEWHR HlEY A

no% 550%

P2 1994 FAl =7F AE FAA] T5%E 3PS =R A4
oA F HIFE AAsHs WHYo|qirt, Tyt AR gt oErTt Eoly
of wel Aol A= HES 20008 51%0l4 20106 29%= FAsHAT
S A w2 WERke] Zjolr Qlsl| AF HEFgol UKl FAE
7] ol#® fxolch 53| HWEW] A Ade] wE Frke] Xjolrt & o
W ZFgEgol 7P W2 999 A Agsgol 7P A2 1ol Hlal 10 o)t A
o7} U] wiel AEE ] zjolrt Ak thy [ 303 [™ 131 AlA
2ol A Algshe 1990~2009 Fete] HEE HE Fhpds vEhd Aot

g Z}~2F58)

A
= o To

o

[Z 30] 1990-20094 HIEL A=
(&2 2 mm)

18l | 28l | 38 | 42 | 68 |63 | 78l | 67l | og [f08 |11 |fo8l | gEn | B

Y
e

27 | 55 | 68 | 181 | 227 | 295 | 167 | 259 | 308 | 184 | 61 | 33 156 1,865

55
56
57
58

Vietnam. Ministry of Industry and Trade. Energy Department. Op Cit.
1bid.

1brd.

Average monthly raintall and Temperature for Vietnam 1990-2009, Climate Change Knowledge portal for
Development Practitioners and Policy Makers, The World Bank Group.



[322] 13] 1990-2009H HIEL 2 Z2k 1759

mm

oo A N\
150 / \
100 / \
50 ”/ \

offie] [T™ 15l Fd AdEgan vlige UEal Qo Axlse] e A
4] HjFol A, 7P, Al ER Bz s wiEEes Aol Bl HEEY
73 ARY/AEER ARt fEEe] ot ol AlxYe] =7h AAA 2

HIES ARSI Qs Ao WA F ks i Fxolt,

[12 14] 2001-2010 HIEE M52 Xo| W BIHS60

Powerdemand 2001 -2010

120,000 18%
16%
100,000
. 14%
g 80,000 12% =
2 Py
g E
E 10% =
S 60,000 E
g 8% S
£
40,000 6%
—e— Powerdemand+ 4%
20,000 —= Growth rate
2%
0 0%
2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2011
59) /bid.

60) Vietnam. Ministry of Industry and Trade. Energy Department. Op Cit.
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Lt M2 Ad| dH|Z=6

ZEE, AP,
Zl== 37.8%

|Ee] g2 500KV,

EEELIC

HEY 220kV, 110/66kV= FA=o] QJch
| el 220kV AW wlEw o] AR AAEo] 9lem 500kVY

Zol7} 9,870km

g g

&

o2 A4
[O& 16] 2001-2010H H|ES 500kVel 220kV SHifX 2 &tof 30162
12000
10000
2000 — S
£ 6000 B =500 kV
- =220 kV
4000 p—o— g B — — —— - -
2000 |——- — — - - - — — — —
° 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
[O& 17] 2001-2010H H|ES 500kVel 220kV &M S 2F &tof 30163)
25000
20000
__ 15000 SESENUICNE S
% = 500 kW
= 40000 b mm N W - . | _ = 220 kW
5000 |—- — — - - — — — —
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

48

61) Vietnam Electricity(EVN). Qo Cit.

62) National Power Transmission Corporation(NPT)
in Vietnam. 2011

63) /bid.

Transmission Infrastructure Investment and Developrment



HEoZ A wWoldle WEWS AFZ S "Rt 57 3 A Ak
opf sl 2 Wolr. HEWS F8 WYL MR Adx

o] ¥ i LML fiFE FRAG] HAFEl Uk 2

A =S i Mete] @Wol miEEo e HEE Ad HIEA Ao &

7

FRSEEA 3R gRAde] panies Adiks 5w

gEogz wWolQle 500kV HHAL BEX|
g}, 19949l A5 ¥ 500kV FHA
7} Z713k) whek 500kV A AR 23F ARIS ARl 2004d0] kmstaict
20108 @A 500kV FHAe] dol= F 3,890kmoll LEHrié, L A fx
7F e 74 F - ujdale a7k Z71shHA 500kV, 220kVE EFRE A
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HRE A 5= 239,9257H A~
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64) Ngo, Son Hai. and Nguyen, The Huu., Qperational Froblems and Challenges in Power System of

Vietnarm, National Load Dispatch Centre of Vietnam.
65) Vietnam Electricity. Qp Cit
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66) Nguyen, Anh Tuan. “A Case Study on Power Sector Restructuring in Vietnam,” Pacific Energy Summit, 2012.
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67) Vietnam Electricity. Op Cit.
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AP 2| (2MW) <=0]c}68),

(1) +=YTA(<30MW)

HEGS o] wrds] il A7 ' Mol AA FAguo] Qlo] Sk
Aol w2 =7toltt. Aok 10km ol Aol & 2,3600 7elH, 7 <
HZo] 10,000km” oAl $ACKR)7E 97Ol MET W i Hme] Fe F
Z4(Red River)® wlF7(Mekong River)olw, wg7o] f32 HET W & &

2Fo] 59%, T3S 14.9%= A3}

e Aol B XS Beh 5 Alebdiolrt @A o 10000]

of ASHIA Aol £ AHoR WIHYoM, oF A F AV

e 7.000MW o)t} o] F L4l LRAE} grslol F 8SOMWIE 7
welglon], % WAl 2,600MWe dPeks 2287 e meAEst W
A AF Fol Y, o 7000 A ZRAES Py PE Fo Uk0, e
R SEbAl ACRHl MER BRA, Fu SEMil FEA

of sl k. it s AR ofv] tiFE HEE] el 4

68) Cuong, N. Duc. Overview on Current and Trend of Renewable Energy Market in Vietnam, Institute of
Energy. 2012

69) E6HRed), EIOIEIZH(Thai Binh), & XI2D| 22(Bang Giang—Ky Cung), 02H{(Ma), t2t2H(Ca La), £=22(Thu
Bon), HiZ(Ba), SLI0IZ(Dong Nai), 252HCuu Long) &¢t

70) Vietnam. Ministry of Industry and Trade. Energy Department. Op Cit.
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BAES 420 W AR WS Qo] F2 Aol Fisht

(£ 32] HEZ SHoHX] &xH (X|&=65m, it LXT| MX[715)72)
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& (km?) 197,342 100,361 25,679 2,187 113
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He o5 £ 8~9m/so 2 vl 3 Holn,

Z&0 oF 70~7 5m/s

72) True Wind Solutions, LLC., Wind Energy Resource Atias of Southeast Asia, New York, Asia Alternative
Energy Program(ASTAE) of World Bank. 2001.
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l=o] ofUX|AlE|(Honoi Institute of Energy)= A7 AA
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Wind resource at 10m high (m/s) in Vietnam

Fig. 1.

73) Nguyen, Q. Khanh. “Alternatives to grid extension for rural electrification: Decentralized renewable
energy technologies in Vietnam”, Energy Policy 35, (2007)
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74) Dung, T. Quang. “Photovoltaic Technology and Solar Energy Development in Viet Nam,” 7echMonitor, 2009.
75) Vietnam. Ministry of Industry and Trade. Energy Department. Op Cit.
76) Dung, T. Quang, Op Cit.



(2 33] HIEE XHE Ef oA X] EHRHZHT

= o= S AR ol A7 120Wp HiE{2| 7|&
cal/cm’/day | Wh/m?/day T |G (kWh/H)
Ha Giang 20° 49’ 301 3,496 1,437 86
Lao Cai 220° 30 320 3,722 1,588 95
bien Bien | 210° 21’ 383 4,456 2,015 121
Hoa Binh 200° 51 325 3,780 1,621 97
Thanh Hoa | 180° 48 357 4,155 1,668 100
Quang Tri | 160° 44’ 353 4,105 1,887 113
Pleiku 130° 59’ 408 4,740 2,377 143
Qui Nhon 130° 46’ 404 4,702 2,559 154
Nha Trang | 120° 15 456 5,305 2,554 153
Phan Thigt | 100° 57 511 5,937 2,911 175
Soc Tring 90° 36’ 405 4,708 2,400 144

offo] EFlUA] Aee HIER FH7E v@E-F=ol 20020 o=t 4
ek Aok, & A= wEd HEYS b HgeuAls 5.2%1,014kWho|,
ol 2005W HIEHOIA nElE o|x]e] 100085 sk whelch EgeldA
B vEY dEf FRehe, dEA e s He AR Hd] 5.32kWh/m’,

7 3.33kWh/m’o]c},

77) Vietnam. Ministry of Industry and Trade. Energy Department. Qp Cit
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Fig. 2. Solar resource (kKW h."m:da'_'.-'} in Vietmam.
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(Quang Ngai), Hoi Van(Binh Dinh), Tu—bong, Danh Thach(Khanh Hoa) o]t}

78) Nguyen, Q. Khanh. Qp Cit
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[ 34] HEZ X|gU™ ERf2F0| =2 X479
o4 ZF x| x| T2 Y JIST YA =
! LAY | 2E(07C) e =12 ATE
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79) Vietnam. Ministry of Industry and Trade. Energy Department. Qp Cit

80) /bid.
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I E 1,000

81) Netherlands. Netherlands Agency of Ministry of Economic Affairs. NL Energy and Climate Change,
Bliomass Business QOoportunities Viet Nam, Utrecht, 2012.

82) Ibid.



64

Hadas AA|sYEAR A NL Agency? HIEW wlo]eujAs oL Ao
= HEY W dlo]eujA ARk tids] FEshY H7lE 1yt Tiso] d
o mgEa gel APlE oluAsl ast Eohm delm ok Je el

wfzso] et
Zoleka B ofgih

4) ROl LAX] A ALS|AIAE

OEEEE

AR A 5

A QA= miEste] Wl Ak}lo]l AAdS 2

A2 dEd AR FF FH5 KL oluA Saol duls] gis) S
SAAE 2011~20202 WESGTE B MRS WY AuAe, A
AR, Aol Hel AAAL, AGAY RIAL, AAFELA,

Ao A 24t A, dasst Agor 4= Sl

2P INLAE 2011-202080 ALY

EEHE!

e LA E
Y T
elZ=otetel M=t
274

A A=

PPV WOE 2P

02
o
[¢]

FAFA| 2ot

eRegeye
]
z M
0z
7o

H
i

H1
i

3
13
IE 02 o
0 >0 8

o m

o N
12 2 1y 1
=
[

> AT

o

fol

o

Tk
X
ne
oz
e

A1 2915 (The Ministry of Industry and Trade)
7|2 EX}I2(The Ministry of Planning and
Investment)

R ZE(The Ministry of Finance)
HIE=28(The State Bank of Vietnam)

H| E =t 2 2 AHVietnam Electricity Corporation)
H E =M 7S AHVietnam National Petroleum
Corporation)

HEZME I Z=ZAHVietnam Coal-Minerals
Industry Corporation)

X|9bXEX|F=(People’s Committees of provinces and
municipal cities)

83) /bid.

84) Vietnam, “Decision: Approving the development plan of national electricity period 2011= 2020 with a

vision to 2030”, No. 1208/QD-TTg, 2011.
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e 2015 7HX| 1,940~2,10021 kWh, 2020:377}X] 3,300~3,62021 kWh,
203047} X| 6,950~8,34021 kWhZE MZZZ =i

o MA LXZFIM R{MOAX|R H|SS 20104 7HX| 3.5%, 2020LA 7K

MESE 45%, 2030AIK| 6%= Bl
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[£ 40] HIEE 271X LA S 2011~2020 MEHE
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o EAHUXNZ2FZ 2020 7HX| 1,000MW(0.7%), 20304 771X
AR Aol LA K| 6,200MW(2.4%)2 =tcH
Jhe Ehoy o HIO|QOfA X E2FS 2020 7FX| 500MW(0.6%),
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FHLH M YT 0
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Q14 Y 3.1%08 FAEM, 146,800MW HHA-geFe] wbAe. S8 11.8%, U5
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Protection) - 2005
7= s
=& 9. 7|&0|™ A&
(Law on Technology) I=old 2=

[E 45] HIEE Aol X] =AY

=3 A

Ard

ot
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o

2ok

MALEL M ZEol| s EX,

o

rlot
o
H
fol
>
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ol

A, Mrlsle] 2
a) §Y QIME|E I X|@ CHa Al
o AN H7 |2 A2 M| =g
o o e P e ool Mz, Mulagl  HoIE S, 24
iy XN, B - XAoLx)ol| ALBEls RE F],
T oae wm) 7|, =7, 8219 ¢lof st MHs=y

== Ee b) CIMEIE 2 X|& CHA AlY
o OITTHE, M=, MH|AY @ Al XA X]
LM ALA
o HIAZIT|O|M LMst= H oK 2EAIY
Decree No. 75/2011/ND-CP | =2, Efjebad, x|, HIO|0fL4X|, 7|E} A} A0flLf x|
EXMASH 2 A HE EE"—*!EE MNZ|Z2 MaEes 3F FX &
TEX Y oA BHY) SElES B2 = US.
a) E8 CIME|E oA AFA
Decree No. 108/2006/ND-CP o MOjL{X| : EjQFY, Y, Hlo|27tA, X[
(X1 o|dlE <8t ZHENAY
M AdALED b) CIME|E CHAM Al

o 2t X[0|Lt ALSIF AT HFXY ALY

Decree No. 133/2008/ND-CP | 7|&=%4(Law on Technology)2| ME A|gHAIE THA|

I 46] HIEE rfdofAX| 2 HEEY

HEH L &
Circular No. 58/2008/ COM ZZAME 3 C}Z2o| At el MF Ex=Z HMS
TTLT-BTC-BTN&MT o 24 EfE X|Y, ==of{X[& 2N
(Decision 130/ 2007/ . D'”E‘I'(CHA Z3, DHE'—W* EFZOIEZE] Aldg S5t U

QD-TTgol| cHEh Alddiekoh)

Circular No. 97/2008/TT-BTC | A7} =M X|Qf 0| FB{AIRd0l| ChEH HFX|@ QY
Decision 18/2008/QD-BCT | * T2 MBI ASAAE LA it A=
(Blmelt BEM =g % gx, wol S
s EETH e 27D MMojLixIY e Tof U moy R fHv|H
Bohgiorol chet MFLIS) | T

A




A HEHs FHIHAT WAAHRPAE=(Feed In Tariff: FIT)7F whd
sof et o] ARG ARde 7F WAl ot oz AR A
=rp ohEo] QA o2l EjeREHel By dA AE SOl e wE. M
& mlEe] AEA=TE +HE ZeR ogHdh d FEEde A vivie

20129 A 1,614VND/kWh(eF 7 80| E /kWh)o|T},
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HEHY] deiud e @7t AR (Ministry of Industry and Trade),
882 H(Electricity Regulatory Authority of Vietnam), HEY Hg-gAtelct,
| & AdPais A FARA A9 B fF, aHEse E2eRt A
A A Fie st AgdERe ARIRSR Alst dEs e
sk 7ol HYgA= % Hude g9she =97Igolth jHE M
Edol= 2 Fouith 93] (Provincial People's Committees)7t Sl=dl ©l&
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o X -4 (Energy Department) : OfUA|[FA= ARIFR Alshr|lozA, 3
d ME A, As ® AR Y AR A, AR el 27RE ' OA
3 U W g ATHE 5o gRE Sugomi Ao ouAuel(de,

7k, Y, Al AU A F2)7) H-S] o] FojA| s XAt

[

1}8}7] <X (Ministry of Science and Technology) . IBH/|&EHE ARo R
si7lge s A O oyA]l Adule] tiste] ouA] An7|IES EQsta, @ Wk
Nerze WEls, AAMeR deldold, AsjHeR H§ RSk Ao U
AR FEE 4 =S oUA aH|lEs ASHeR s, @ Adule

AR arlgEo] =7P7|Ee] FeteleA] ofF-E &l Heole AgE Ik

-

1

AHAT A (Electricity Regulatory Authority of Vietnam) . HAZa|A E3F Ak
PFEE Ao r O 1EFE AYE st HgRer FF @ ouvA A
o @ BT FHY AY I @ AN S, © HERE % A TA ©
WAE W SR SUCHERE 28 8 A P D © dewd 49 o
A% S, B R AW, © AAE Sy 5o 9Re wuw,

HEY A FAH(Vietnam Electricity : EVN) @ ASFAR= AAYAL HujA,
i SF ffox= AHEEA 28 9 EES dske 7lwelth dYsAes
AR7E A 100%5 skl oy Bgde 79ler Ao Jl=d, AR
AL divkrg 2HAS FFElo] s Ay AAIRE e
tha Ao

=
39,
2
o
-z
1o

o x| 14 A X}(Executive Director) : 1
E 2| XHGovernment representatives) 6%

A3 Abstoll 24 9193](Control  Committee)89) 2} FPHASE FaL 3
=l ol €3] IYPES H59A WER AET 290U Fstel

° MR L AYHGNS YT 5 ek,




Agsa= A HES W 2 = *“*JXPO]U:](%ﬂ 5 XJE—.:‘PJ 67% ).
=8 Al Al FdE "@hths Zldold BR FE, @R, Sk
°l, _5‘]‘1‘ 5 5719 A} HEYSAFAR AR glon o5l EY3
APPAIAH] 9 F2 ghor So| IrlzRE AYL =Hoz Srsle] A
AoA TRt HEESEHATAE 71E9 wiASAL S Eeke] TRzl
5—3.‘9&’*1 AYFas FFech

25| AL
(5 7HAD

i

ok

225

o
(_\

2 AZ H dEas

=g @iﬁ,;&]%k?: AeHer w7PF A9E st Fdsts SHAAAC
dEy SRk Aol whE FAW| Beo] AXHA AR 200496 A
APl A AAIAE E?Joh e TAR ok AdEke

ol A7 Xﬂxﬁ*lﬂ‘#O% Zﬂ@?ﬂ‘i“iﬁ}. ol % %ie—i’%”&/\l%% RZEGA ‘3—4 91%

(& 47] HIEY A7E XA 2 (Decision 26/2006/QD-TTg) LHE

L W B
HHE NHBADL SHNoZ +olsi], MAUNES CZrdAof
17(2005~2014H) JHeBto M RIS B XA
271(2015~2022H) MHZOfA|Z T 2 XIRAMAMA =2
37((20224 0|%) MAIRe| XM JH
90) & #ol IRHAI2 Decision 26/2006/QD-TTg
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[O8 33] HEZ MHAIY 2=
MY EOAZ HYQEAT
MMM AE U XA HRBEHH =Y s
& ST MHF(ETH - .
¢ >
- LN
b [ 4
2005 2009 2014 2016 2022 2024
1 | | | |
I | | | I
i I I I [
Fupam o BESY [
(= s =nuz! musgam (gsan! mussam
oz | AR e 1 Cmegw  AY D Cwenpe
I & INERE] (AE7izh
EXEX
== l I
HHof l (
1 1

47
srfatch Heigisbe A W] AE dARsbde] wel Ao AR
AP 7h ASTFUAY MRS BAek, HeuiAoRPower Purchase
Agreement)& EdHoR AAT ¥ AU sujdch swid delm <A A4
3 Ae WSSOl Wejshed], ofu] AEdrle ARARHAZSE)

oF FAH8-5 ATt & A=EAHES A ste] A H

WEGA AR AHBS SWE A0S Aejshuio) tiEE AT AP
=

20108e] MFAP} ARKEIE e dele] BIPE 1,060,30VND/kWh,
OF SHLE/KWho2 et

oN

20060l WEY K332 A (Decision26/2006/QD-TTg)o] W3EH o]

T HEY A= A7HEE Wt dgese mid Vgsiith 20074 18

ZAIOIA 22l E0a X%l 22 HASHAE0! Ol SEE2Z dY
2RIt ALH, 0| B HHIADE HHE ==0iotX &S.

92) 1USD = 20,800VND &2 XNg
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R

=0t
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91) &RF A XIS 20
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Qe A= ase 2006\l HIsH 7.6% ¢1dE 842VND/kWhz ZAAElen, o]
T2 upd 5~10% 71RF QU= Vo] Y W s Adke] Hlsl 15.28%
FES 7IESHE 2011de|glen, Al HYeaS 1,242VND/kWh(eF 64IE)
2 AA=E S 20119 49 15Y, HIEY FEl= WE 245 (Decision 24/2001/

£ Sd AHaas Ad9R HAEsk= oAl 34 itk FEdtha 3
w3ttt 5 W8S 20119 99 190 WaE )

Agas A% 7152 20019 AMgFRAROA gt 7to]=2Rl(Circular 31/2011
/TT-BCT)S 7|80 gith & 7lol=ale] w2W H=7p 2474 A 1=s 3
g 3 a9l @ dA=rk @ HEY - 28, 0 dYggggelth. duvHd
2 o] A AeHAY FEEe M=ol Aokl wAA] E A9 Ak

RolRt A aRg thewt Zo| elysit

AL Felol7] Aejwirl Ao dis) mugiedE Bretn 159 o

of A7 HESHA e A9, AT ARAEOR FAFS 5% A
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[E 48] 2011H HIEE MAA CHa MEeZ

=H2{ (VND/kWh) Ch2| (O] 3HHI E /kWh)93)
1 110kV O At
a) Mid-peak A|Z} 1,043 50
b) Off-peak A|Z} 646 3.1
c) On-peak A|Zt 1,862 89

93) 2011 9¢ 302 =E=E: 1USD=20,830VND
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22kV ~ 110kV

a) Mid-peak A|Zt 1,068 51

b) Off-peak A|Z} 670 32

c) On-peak A|Zt 1,937 9.3
6kV ~ 22kV

a) Mid-peak A|Zt 1,093 52

b) Off-peak A|Zt 683 33

c) On-peak A|Zt 1,999 9.6
6 kV 0|5}

a) Mid-peak A|Zt 1,139 55

b) Off-peak A|Zt 708 34

¢) On-peak A|Zt 2,061 99
[E 49] 20114 HIEL 2 H=Z AlA CHA MEeZ2

=H2{(VND/KWh) H((O| SHHILE /KWh)94)
6kV O|At
a) Mid-peak A|Z} 956 46
b) Off-peak A|Z} 497 24
c) On-peak A|Zt 1,415 6.8
6kV 0|5}
a) Mid-peak A|Z} 1,023 49
b) Off-peak A|Z} 521 25
¢) On-peak A|Zt 1,465 7.0
[# 501 201K WIS BIY B U BBIIB thy Heied
ALEX} =H2|(VND/kWh) CH{ (O SHHI E/kWh)9S)
HEl, ES2, s
6kV O| At 1,117 54
6kV 0|35} 1,192 57
IIES
6kvV oAt 1,217 5.8
6kV 0|35} 1,291 6.2
337|# & AHT|
6kV 0|4t 1,242 6.0
6kV 0|5} 1,291 6.2
938 302 =& E: 1USD=20,830VND
114 93 302 =& &E: 1USD=20,830VND



(2 51] 20114 HIEH 7|A cHet M=
C

ALE R} =t2{(VND/kWh) CH2| (0] SHMI E /kWh)96)

1 22kV O|At

a) Mid-peak A|Zt 1,713 8.2

b) Off-peak A|Zt 968 46

c) On-peak A|Zt 2,955 14.2
2 6kV~22kV

a) Mid-peak A|Zt 1,838 8.8

b) Off-peak A|Z} 1,093 52

¢) On-peak A|Zt 3,067 15
3 6kV O[5}

a) Mid-peak A|Z} 1,862 89

b) Off-peak A|Z} 1,142 55

c) On-peak A|Zt 3,193 15.3

# 52] 2011 HIEE 71 e MEes

2-H|EF CH2|(VND/kWh) £he{ (0] &M E /kWh)9D
1 50kWh O|sHHIZZ) 993 48
2 0~100 kWh 1,242 59
3 101~150 kWh 1,304 6.3
4 151~200 kWh 1,651 7.9
5 201~300 kWh 1,788 8.6
6 301~400 kWh 1,912 9.2
7 401kWh Of A} 1,962 94

Aelge] dAE Tl ofele ARFEAXCle] A9 did o) ZwglY
O

(People's Committee)7} tha2] ZA7Ie} 2|171E vidste] HH e

e A7} 1 1,863VND/kWh(SF 8.9 u|ZHAIE /kWh)
e X117} : 3,105VND/kWh(eF 14,9 u]FAIE /KWh)

96) 20114 9€ 304 &
97) 20114 9€ 304 &

: 1USD=20,830VND
: 1USD=20,830VND
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o) 7le 9 Ay

=] ZgedA] R&D 7Rk tids] FHorgt Astolct dA Ai= A
YA R&Doll A9l FAE shal QA grom|, WHE oiks Sk A ot
Ao R&D At7|HeRe S VItfeh) sheo|dist, HEFAl Ak 74"
71321 Institute of Energy 59 7|#& #2 4 UoH, ol59 7|& 52 of

2] 715‘%741011 e %EP. SA e} sheodiel W AAPeuA] HH 24

g Ao A9 Pvell ¥Rt A97h 1975d ol% SA|RIAS] fiR[7E W
Edyetds] =EghlEdA AP & AlHe 19769 2% Seme] ©EA

EHO]: A AL uls

=

¥

o
=
(m
oL
5
N
i

&Y (The Vietham Academy of
Science & Technology)®] <2}(Solarlab)e 20W7te] AH1E E3) vt ok
AXA AR oF ARG = 13%), thAA B AXA(G = 12%), v Al
g2 A = %) Y oheFet gekdAe spdekdict 20009 =AIER
TSk A R ZREERY98) 9] BioFAA] mEC] JdE it

Kl

Ejﬁ

PV A&HIS] & S QIR e E71%(PVEST, A photovoltaic
energy saving technology)el ™igh d+tet 7Wd= Z&=|9ch s HES
Aelgt ejFdx] 2&7], ARlEE WHERYXA|(True sine inverter), 273 4% o
UAE 2% 5 Ee 59 PV AR HEdA AlxE Qoh &, 80%2
PV ZH7b A Y ARARRFE FgFEl ok ARAAY] iR opdR
HAS ARgSh REA R HUEHT) HeAAgA tAdr]es S8t

ARelal HEHAEX](True sine inverters)s= ZHo| 10kVA, 10~1271 <9 ejokd
FA7IE iRt AKFew JHIEQIE 599 SPI GmbHOS| FAMIAE Fdf
A2t g HA7l= Smart Green Power® A#E Eal ofzelzl, {d, ©f
g2 FAR FEEHIM PV A 72 HERO|A Jde] vjmd F o]foiF

il ol AAY e 7T FEE A AAR sEE .

98)

LAHEE)Ol AN HTHE= 2E(FR)



o

3d A &ebf(Solarlab)> A otlAE BjFHAITHY S 93t FEA
glofd Aoy dAAE Madicubs AAedos AL olgt WAl Fof
= AYEGS f8 F7F Q9 H& Foloh ol AR 'idd 4= 100kWp
ofgl o] A Aitrolct o] FF ALFEE sle|EIs Vg VNS o
oheFet Aol Agst=s sk Ao golsies AW Madicub

o gjeRAxE 28 500WpollA 10kWp oA 24 1kVAOA o 10kVA7ZL

[

Az2Au7E lom, BlgAS = AR dlo] AlEE &3kl ok
20099 39 Long An AoA AFHE Red Sund HEY %9 PV ZE A
AAAER A7 oF 3~5MWpe PV EES ARt @A) HEdol|A= 5719

SIA} PV ES ARSI QU

u]=23]AK] First Solar®t Ho Chi Minh City Energy’} 2592 Solar PV Ij
Y AARS Duc Hoa Ha AR Yo Z=QEH2 dAstaonu dA) Adv] =gl
o] A71E Ajolct tiREo] AR T AEL EA ZEpA F o2
HE AR, HEY AA] ARAELS gAY, Jde=ie g dofst Aot
Lt Zt=C|ole] xjMoflqX] FAiy 2 M=X &
1) Country Profile

7h AY 4 715 EF

AEOoR= Y= 10°~15° Afolof {IAgE =7t2A BE1 AZo2:= Hi=y), &
FEOREE Teaet F& 4 JdeHoRE HEYY S Hokal Utk HEW

22 181,035km” 0] Ef=tvtat et sjetile] & Zolt= 443kmoltt,

aAel AR FEskel AHEol FRAGLS el E¥ 4H(Tonle Sap)
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3}uE AAE ARAS TS Qs AAdelt, S uRgREe S 200m
o gt A Adjolu], SEYol SAH ok HRAG: FyFom ol
O ARHBED RS Hoked), o] AQFEMe MZold FHOZ 20004 71

MsHA oA kL B 180~550m=E  FASHA =t} o] AL Tk

dHEYol FEF AYole Wl ded, HFTH FFe= HEHH fheiz
olojr]= AHd W 1AL} AZAH, AdF= Ed AH(Tonle Sap)dt =yt Ab
ole] #X|3+ AeHKravanh)iIA| el g|o](Damrei)AtAIHi = L4 =o] Q)
o}, FEbotoA 7 & ARl Zx o9 (Phnom Aural: s 1,813m)> Ab
ol AL AA] o= FRIAd] kot vk "imwkat Haj Sl JF sidkA o

A TR o] 93l e A Hofm, o] SAsial 7t Aot

fsel Ed 4te] tmi Av|oli= 2,590km BIfsl} 7)o 24,065km?
WA BT QIPEETE =2 o] XY FHTjope] FAREX F8 W A
Al sAle] AEH HAXGos AAgE ol

AHoote] 7|9+ oE sdEokvES "RHAE Gdier|er d71e] 4
7L Q= EeAEEe F3Fdel &dith 5YRE 1097H= Hi=utt A=k
oA F7IE WaES HAEEEol EWA HEYol URe| vIE Heil UE 3

Aot 1ERE 397MHle He =&l U4 AxVISE AT A

filo

}_.

o 7F W2 7|2 94, 10¥oH, 7P A= 72 1€ 2¥olr:. 722
21~35CE 22Ul w7ldke 22T7HA EolRal A7lele 40T/ ==Y

ot A%+t A 1,000~1,500mmeol ], ZFesFo] W 2oL HEA|oolrt,

=

W} A7 54

20109 @A FHrjop Qlt= 1,4808bgolw, I4te] 95%7F AWEFolw, F
Aloj= AW Eojolt}, AgvIFoRE HIEWZ(2,200,000), F=4(1,180,000)
F5(317,000), A2 295(550,000001 ot ATS7RES L7%eIth WAL
2 Qe FA% AR QA 50%7F 224 olsleln, W AJu|7} 1.040|c},



6541 o)t Q0] dhdAul 1,60tk

B QlExfolit Aol B4 ool Lol Alolelx Wel solw 9
op Fzel el Belsy] AN Fa =AW PRl gl

£ de) 23 e

TAFIE 2] 059t ABSHe asBwoltt ¥EI weo] AfTESS

[e)
olsehe AlEstu, Alxje] 4 of 308 Wom FibE s|SmmE W 1%

h BA - BAH E4

FHEtoks 195340 ZgAT lmAtolut ARiAjujelq Hlopd ole Y
AE BAAAY] 71Eoz shuf, oJgulFFelE YRt A FET]op R
A2 TAH(Hun Sen)Zgoln, 7je] 4442

EY(Norodom Sihamoni)=gelet, Al F2lo] HA77ES 19859 olF S3j=
H 271dS 71538k Qlck,

3

DO

AW Fe5 BIES A-shder A= Qo sl = 1
Ao He] 4= 58TgelH, ALY F 291 =&el, 292 937F rgsial,
WA 52% FHETol 2471 £ AYejYEe] FHITE o> FEtokmwl
(The Cambodian People's Party: CPP)olm 737 3sloAlzl 437 AFEojA
gEstar Qlok Allopd=> 4F #lIAI(Sam Rainsy)dol™, 26719 shAo|A} 27
o] Ao ghEsiar Qi

ol

O,
U
)
o
=

i

2011d @A HEuob =l 190" i 2.470v]skEEio|nt, Y o]
w43 s Foll e i dF =T vlad u) ods] w2 ol &
8 AARES o, F8 £EE2 A olF BA oF % Solth FHI
T =7F 19979 2193 oA 20079 2000 o= F5ehHA AR
wmEA| AgAskar Qo Ad 2001~20108 717F 4] dA7F GDP AEES 7.7%
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£ 7153t AlA 109 8% A= SR

FAT BANOlE BRI oA gurlote] djrkpe] FuEe /)
Q1 QlmebaAe] sElolt W& HEe WA Fsha WE &old Aopla g
o gurels EAEe] Fo femowm, 20044 T selut opiopiue
Wozue g5yt Gelo] Uns Wk

S

2) oflx] 2 M I

7h A @

Puole] Fa oUARL dolerjzoln b B ofuxinle] 0% ol
AR Glo] wlolorlio] HEE SEESL uh9 ot ulolon|s theo
o] Holt oUXYL &Y W YUY g Afduolr &AL F2 BF

S, e WE U W Ee] F2 A

o

[Z 53] 200944 Zt=C|o} ofLX| Z22H99)

o Ho
ol BF 3= 2Hktoe) H|S(%)
MF 1,442 27.8
H}O| o A 3,664 708
e 72 14

[ 49]0] oJabwl o] & Ho] AA|sh= HlFo] 14%e] Bl = o
A E7h Ageb dlolemao] 12 oyRle]l HEHo glom FHE MeREo]
34 oj2)7} chEghe dehla gich

99) “2009 Energy Balance for Cambodia,” International Energy Agency, 2009.



[E 54] 20094 ZIEC|of FEE LK AH[ZF00

Mz £7 Z~H|2k(ktoe) H| S (%)
Abed 81 17
mE= 371 8.0
713 4,043 86.7
Al 53 1.1
=of 117 25

[ 541014 2 % QiEol gubeleld oUAE A o

< L. HI1o
T w
7Heln, 1 FE wedt AR, ARl Slal vk Akjle
¥

—/JK—H]E’C T
Uy, v wET T _/1\_]
Hl5o] L7%0 &%t A& & wf, FEoore] AAPL oA 7 @9 oA
oy Az, & 59 9 o9y 2 1Ak Abgel wEe qlew, ofF] A

e} olde] AT Head Ave Ae &+ AT

Hlsls oux]

[O2 34] 20094 ZH=C|o} [O2! 35] 20094 Z-=C|o}
olLixl 232 22 of x| Au|zH

My

1.4%

Hfo| O A

70.8%

W} g 8

FErote] HYRFEL vl e fFozy 201089 WA =vF Mo F
13,89871¢] vk & AHbe oE Aske 7,063719] wheRte] AHEE 35Ul

=2 o HT«T

100) /bid.
101) /bid.
102) /bid.
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At 7 E IEeR T o HMYEFES vF AA e 20%0] B3R A
oz mebHErt HMYRFEC] 2 AHS TEUS It = Aod, ulg
o] W& 292 FhHAdelrt HMHRFGEO] 53] W2 A2 fEr]o} FHe 9
28] Q= efehtr|e|(Ratanakiri) 7.92%, ol v|glolZ(Preah Vihear) 12.02%,
2Hfjo] 2JeY(Svay Rieng) 18.26% 5oItt,

(712! 36] 20104 Zt=EC|of MHEHGE HEX| =103

o THAILAND Vﬁw\jf)

Oddor Meancl'% \.
4
A 7 A \/\}s,ﬁ
/} Preah Vih Ratana i
(/ Banlea Meanchey \} } Steung Tré 'r{g ‘ .\"

j PN S Slem Reap 17 A _(_\‘\
Battamb ng \\ (\ / =
\ 2
éllln ..\ \’1 E
f JKampong Thorﬁ s
3 oy Kratle( Mondofkiri
=
z ,/ K \\
<

aé\ rvi'C nang ‘;
Kampong _)——

LEGEND

—----=  Provincial Boundary
Licensee Zone

AYEGES #olv= A2 =09 49 2AS FA7I7] flt 479 dd =
JPiEERE £ shbo|th,  AMYEEoU A (Ministry of Industry, Mines and
Energy: MIME) = HEEGE 100% 24 ¢ 20079 dE2IA T (Japan
International Cooperation Agency, JICA)Q] Aoz 3l oA 75 A
AHERF 271AE(Master plan study on rural electrification by renewable

energy in the kingdom of Cambodia)ollA] th2-2] B85 vs]aL Ut

@ 20201’:]77}‘;(] U]———I‘J-H EQE_J 100% ]:ELA-](HHHI_‘H %‘ ]_)—\1] E@')
@ 20308712 A 7149 70%0) AEAAT A F3

103) Cambodia. Electricity Authority of Cambodia(EAC), Aevort on Power Sector of the Kingaom of Carmbodia:

2011 Edition, 2011.
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5 2R 94S 99 gRrol AR wolomol fE YRS F3
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89



of gHdol Rl uhw WEgue Age]l FAR 1900WERE 2AHom
_]

Hede] B9 Aok Awsl] Az @4 v Bbaewe 15 )
A gkom, AAFFE 247 FoIN ARHOR olRol: e},

HErole] 28 M ZEdl(Phnom Penh), RhEo] FAlo](Banteay Meanchey),
F FHKampong Cham), AlsHr=(Sihanouk) 5 47119 afdeo|n], HEY,
gl=, gtes AEy 5 3ol HeHEwItE dAAEe Stk o] o uidAE
o] HPHor 2Psk= MY AlAHo] pFEo] Qlrh, AAIRE e o [&

57]3 Aot

[E 57] 2010d ZIEC|of M2 A[AH MF ZFEH18

Eo|x{adzt H|S X{2d miof 2k Hl H
S R R S I R Gl
Phnom Penh 1,714 68.1 1,542 68.4 326,065 485
Banteay Meanchey 274 10.9 238 10.6 82,426 12.3
Kampong Cham 31 1.3 26 1.2 22,141 3.3
Sihanoukville 62 2.5 59 2.6 16,078 2.4
HI E Lt 198 79 175 7.8 76,635 114
EH= 113 45 101 46 22,830 34
2tA 6 0.2 5 0.2 2,634 0.4
LZIME ISR 116 46 106 47 123,882 184
A 2,514 100 2,254 100 672,709 100

TS I of 4719 Mot HF AH(Kampong Speu) WA, E
HEGY AAE 230kV Aoz F4dxfo] SQlty, 20104
T A & Aol AAE AR & 53oltH), wiElo] RIFo|(Banteay
Meanchey)-& Higlo] wHo], AN (Siem Reap), HFEF(Battambang) WHAHA,
et Al 115kV Ao HguEe] gtk 20109 ¥ @A & el A
A ARARE F 157oltH20), ghe et AAlE AW HEE A dup =X

[¢
oot AL mlulat ol

.

8) EAC, Qp Cit
9) /bid.
0) /bid.



HEPY(Kampong  Cham)@t AlsRra(Sihanouk)>  22kVe|  FFdAdddolH,
AAE AR e ERNTe] A9 9%, AlsREaEe] g 7yotHzl, o &
HEYD gl=te] HAggal dA" 22kv MYy AlxHo] glon] wEWHZY
83 AYS R AE 2Ao] 2d(Svay Rieng), #=7|2](Mondulkiri) 5

1371 AY, =19 Fa3aASS v, 9 ™(Pailin), W] (Banteay)

s &0 Aot 20109 FA HEW A wH ARIHS Eah ARdAE
£ 209, i AuEsq Wl AQEe Hash Algke 7holth), shes Ay
o}

e 2010¥0] HE AFEGon, SU8 A 2 E(Steung Treng)X|]

o= FEHn ASUAE gl

Kl

FEtol Y WAL= F 9o, o] F 47iart Emwle] e Stk Zsd
A 4748t B (Takeo)H A= AHTAPE 9okl o, o] 4714
ZrRtjol A3 AHCambodia Power Transmission Lines LTD: CPTL)7}

A et Zudldh ARl Adge] gle AEUo ARl 9

I

Ho rr &
2
%
O
N

2
_orlt
=
30,
o

[C12! 45] 20104 SA| ZtEC|of BINATL f{X|eh F

Bach Lung s = Buss

o o
P [Swadea 7
canl\Sap W
polntn

Budn Ma U

KKKKKKKKK BN T
P
If . Y 5
lle Rong ,
fo p.f%.m e
86’ Rong Sam Loy 3 <
tte Th K K

lio Prins o

© Hé Chi Minh

and tlo Tang Q_

T

121) /bid.
122) /bid.



[Z 58]> 2010 ZtEC(of RIZIMHEZEAL MFLHS129

x| AMARE = | AH[X S | S2HKW) | A AZFHKWh) | EHHZFHKWh)
1 Banteay Meanchey 8 4,159 1,106 803,347 620,310
2 Battambang 12 6,900 2,090 1,788,948 | 1,477,747
3 Kampong Cham 23 17,824 3,739 4,876,229| 3,853,775
4 Kampong Chhnang 6 8,936 2,888 5,879,769| 4,858,178
5 Kampong Speu 2 883 164 234,909 180,170
6 Kampong Thom 10 14,653 3,533 6,509,269| 5,102,450
7 Kampot 4 2,572 24,244 59,024,767 | 58,806,477
8 Kandal 18 16,623 3,753 3,232,646| 2,577,287
9 Koh Kong 2 2,340 856 1,231,255 936,913
10 Kratie 5 7,522 2,045 6,095,927 | 4,595,698
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12 Phnom Penh - - - - -
13 Preah Vihear 4 4,349 1,632 1,975,129 | 1,622,573
14 Prey Veng 10 4,858 1,320 1,487,386| 1,178,433
15 Pursat 9 13,002 4,057 8,565,145 6,928,269
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23 Kep - - - - -
24 Pailin - - - - -

A 139 123,882 59,718 116,498,838 | 105,521,311

SpEael A9 oY Fmi =K gkout Agel mXA gk A

L vl =

[ex]
=
AN Atz e Tkl vk IRPEEEAe] AeE it ARl =

123) /bid.



CAMBODIA
okm 25 o 7skm

— —
©2009 Exiton.com All Right Reserved

©8SaKaeo

AILAND

hang Islandm

Mok Islang __»

;;;;;;;;
Gulf
of

Ile Rong Sam Lem

Thailand e

lleTang Q.

20104 @A 230kV $AY = ZRAE 27o] Y Fof dom AN WiE

o theat g

O AggApt wEsial grErjol M| AHCambodia Power Grid Co., Ltd)
7b e ZRAERR, Zsdoa sl (Battambang) A9 Saeh=

230kV £AAYE H|E, 7E 33 (Kampong Chhanang), HAHPursat),

K

@ AHFAPF wsial ZRor $A3AHCambodian Transmission Ltd)7} 4

ES
SIGE v, Zud, SR Ao WHaE A™ske ARIY. @A A
[}

3 Zof 9lom 2012d0) 2 A,

=2

93



94

3) MAolLAX| R

7h FEud

TRErol= EAko] F9et =7kRA $Ed A
ZEcol Y o] & Zol= 4,495kmelH, UiFog §El= fE 4,000%2m”,
5,000 m’e] g3t}

ol F2 2S5 5L Sk
3

ulc ofolxjis §ERE iz

[Z 59] 1990-20094 ZtHC|o} 1T &Y Z=rE
(St mm)

12 | 28 | 3 |42 |58 |6 | 7 | 8E | 9H |10 | 1M1E | 128 | HT | B

12 | 7 75 | 191 | 219 | 246 | 279 | 326 | 344 | 128 | 36 | 10 16 | 1934

200390 AtAFEAAARTE 2ARE vhof] wEw fHEuope] Ed s F

A2 10,000MWoltt, FHfEFe] 50%= wWlerd wFol, 40%= 4] ARl e
o, o 10%= A aiR|Gel| Sle ZeE HRIth) wlF 7F o= 25719
A5F7E Qlom, Sl o] o Iohs At o] FHUol fEE F21 glo], oF
60o17oll Btk AGolA LU ZRAETL 7HeE FoR mjolErHe)

AdEgE AN ERdhe I e V2 vt 2ot

[® 60] Zt=C|of 3N & EChy|&=12)
e 2= L Z2HKW)
a5
- Micro 500 o|st
- Mini 501~5,000
- Small 5,001~10,000
ST 10,001~50,000
2 50,000 O|4&f

124) Average monthly rainfall and Temperature for Cambodia 1990-2009, Climate Change Knowledge portal
for Development Practitioners and Policy Makers, The World Bank Group.

125) Cambodia. Ministry of Industry, Mines and Energy. Hyaropower, National Sector Review 2003, 2003.
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133) Williamson, Andrew et al. Sustainable Energy in Cambodia: Status and Assessment of the Potential for

Clean Development Mechanism Projects, Cambodia Research Centre for Development, 2004.
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134) Hanko, Johanne. & Voller, Cindy. £nergy for Life Country Profile: Cambodia, 2010.
135) True Wind Solutions, LLC., Wind Energy Resource Atlas of Southeast Asia, New York. Asia Alternative

Energy Program(ASTAE) of World Bank. 2001.
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Wind Resource at 65 m
Power
(Wm32l _ Qualify®

= =55 = 200 Poor
B 55-60 200-250 Poor
= 60-65 250-320 Fair
= 65-70 320-400 Fair
/| 7.0-7.5 400-500 Good
B 7.5-80 500-600 Good
B 80-85 600-720 Very Good
Il 85-9.0 720-850 Very Good
Bl 20-95 850-1000 Excellent
- 95 = 1000 Excellent
“For utili & wind turbines. Small wind turbines
are ‘to lower wind speeds.
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present an accurate overall picture of wind resources in Southeast Key to Features
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World Bank using the MesoMap system. Although it is believed to
present an accurate overall picture of wind resources in Southeast Key o Festras
Asia, resource estimates at any particular location should be confirmed - :
by measurement. T [

139) Ibid.
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HHUoks AF AR A=pafol T3l 7ol woF =& Moo ZAH 4
e}

Hol WAl FA=ol St

[ 65] ZEC|of M=

27| 210

(T2 : C)
12 |28 |33 |43 |53 |6 | 7¥ | 8 | 9& |10 |11 |12& |4
EN 72" | 21 | 22 | 23 | 24 | 24 | 24 | 24 | 25 | 25 | 24 | 23 | 22 | 23
=1 72"+ | 31 | 32 | 34|35 |34 | 33|32 |32 (31|33 3] 32
AgH 7|2 26 | 27 | 29 | 30 | 29 | 29 | 28 | 29 | 28 | 27 | 27 | 26 | 28

ool qiEAel vlolQul it BAR,

It FkEe] AAEELL St

140) Temperatures Table in English Units, ClimateTemp.

27t % oiAlanle] 8% s
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141) Cambodian Research Centre for Development (CRCD). Renewable Energy Resource Maps of Cambodia
and Clusters/Market Packages for Feasibility Studied, EuropeAid/119920/C/SV. 2005.
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U2 AETor =Rle} 50% ool FARKL = ARIeRM, 20099 =7}
GDP] 36%7} sYi-zollA LA¥sslct. 20099 A zheEciol HEHze] of
22.1%7} ERAR ARGEIL glom, WAL oF 3004k Sej=olrk HjolQmjAR A}
s wEES A S, TPRL AR SoR uofEu, A w484 U
2 o] A BEA] AAEIEE oF 60.7%, S5 5.7%, JMAMkE 5.3%, AR
Sl 0.6%2 FHHCHA?),

[E 66] 2009-20114 ZHLLC|O} HIO| QO ALIE AYAIZF143)
7

AR AR EED)
n2ER
20094 20104 20114 20094 20104 20114
& 759 825 878 2,719,080 | 2,795,892 | 2,968,529
S5 92 7 72 221,287 213,622 174,257
FhAtH} 350 425 803 160,326 206,226 391,714
At 35 37 47 13,533 17,207 22,614

(212 56] 20114 ZiEC|of A= HAA| HA H|E vl

A

u}

Hrdok= oyx] oEmrt EAjoll XFEe] glo], FREHE 4 #HAR <lgh
AT 7E gHER ZgEa Qlok ghEdote] ARluhy] &k volx|Eofel H
Eo] ojo] AA 3WAjo|tt, 1969W =ES] 70%7} iEo] SAX UAHO|US
L, 20079 @A =S 3%nte] YAIFAHE Folqlth, 1969dRE 2005W Ak

oo Wl Acjriew WAL oF 9509 akzoln] o F 3347 Hek=rl U

]

142) Trading Economics, Arable Land in Cambodia.
143) Cambodia. Ministry of Agriculture, Forestry and Fisheries, Agriculture Statistics.
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Al Aoz ZAErhdd),
4) Yol R 2 ALS|IA| A
7h A8 33

dHEYoe] e 9 ouxAgHe 7] 9] dxv|He] Texder Sy
Remz Z7ke] ouA] o W AYS sAFoR pYsigltkal Hr] o
ojm th=o] o] Ag W HAo] Y #HrEeH, 4Xols HHE
A Y T A sk B9V BT A= o] AHY dHAold T
o] tiths] ozt Adgfolrt, ZhErjob A¥i= 1999We] “1999~2016 FHETlo}
HEE e Cambodia Power Sector Strategy 1999—2016)145"& $gslo] A7)
ALS Al BF Qo o]% Akjo] o\dETt 9A43s] AAAskaL ovAl vt F
7¥staA & =7PARRS Aol FERAl HolHh & w7RIEEE A=k oA
s7] el AREEolUAI = 2005 AlARZEY] AYog FHTol oyx] A

< A2 FYskich

m]I.
o

B

o

Ao A] FRoz= 3gAlel 23] =71 A3YARIQ] Renewable Energy Action
Plan (REAP)o] 9low, & AAe 2002del] S7Eo} 20114 FR= et
o] & JICAY] Adom LIE AR 7Nt AgHgEg =71A ] (Master
plan study on rural electrification by renewable energy in the kingdom of
Cambodia)o] o™ & Age REAPHECTE 9] 7ldelth. & Age sigoe= Al
PFEUAT= AgIUA ARe oy A e skl
Al Gtk of7lolld=s AAellUAl ZIRE A FHEEG S7HAES AgeuA] A=

2 FYOoR Yopurmg Hrk

AR 71HE A B g =7 AIES vt o] FHdE o] Slth

144) Food and Agriculture Organization of the United Nation(FAO), Forestry Department. Bref on National

Forest Inventory: Cambodia, 2007.

145) Nippon Koei Co., LTD. & KR! International Corp. Op Cit.



[2 67] MHolAX] 7|2t XAMHAEF =71A1= 2006

@ 2020A7}X| OFSEe| XM
=

- 28 100% =4
s @ 2030WA7tX| Z1HEEte| MBEHIE 70% SN
O =27t MEHggd o232 Al
- 5 MMoIUXIZ|E KR RS 2718 Mot 0
@ =tAtglel ASiHY Mama U oizixgel SgiY Mmg
@ AE Ma Y x|P AR TS
- MALSXAR/MALS AT Ad2F 25|
- XrTIAA xle ME 75
g Mt zZexl
- 28XH - ExZ ¥ XNE[HHE
- NHEXMHEE - XNZofE 7= 245
® X Y ==2to| MHIZA XA
- X A= Alol cfst mS U ARl MY X 22
2UEE

- X AMHESAAFTT T AA 22| K@, 7|=X| 3

Me{=ig A8 9 | 2020748 272,200 Jhsol OjL| M2t W EfE BCSE S
AZEY |23 YRR 19 47002 0|3

o
Rl
i

£+7((2006~2008)
O 8™ 5H
- KMo X| S=2i=H|of] Chst THA|
- DXAEZZ M=
Q@ MMHX| MHEZ HE 2et
HTALE - NeliE 7|&E 28t
- XA HAR XY M=
Z7((2009~2012)
O DRAEZZHE AlY
@ MR MHEZ HE AlY
@ rHMOAX| M=Z HE MH MY
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(118! 57] Zt2C|of Mo X| MEHE S OtAE{ZEH146)

‘We light Cambodia!

rEHALZ ZE
- 2020L701X DY MABIE 100% T4 (-
- 2030kl 7PEHe] HARJE 70% DA
)
| 1 =
HeE ol Xl HY =g XY
N DL YT ST HUBUEES S
HAYES £3 HAuD T emamz
T ]
M x| x| AsHAT o] 1% Heju g
EEER Yxtsa o s 7|ukst Apeio] st
£ Sie= Zso= EESTE sud Hy 2338 7|3l
ot EEf s LEET S0 et =23 s
U HAY B & mApR =S
E 43t xg |

Source: JICA study team

HEYoks ASIATY =HE TGS 6149 W= FAste] 202097k

Al o] A-EGE 100%5 24 Aot SHE WA HIF F Y

ALl ot MRS 12%, &g B Ve Y vy de S AR
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et ohe ACjER, =7F AUA] FRoRM e YAl Qo wf

SEEH 5 ol AR BoE w58 2 e A Ake dids] vEiet
S H

WP ARl A 4

AR olgS Aefstn wHssl] 98 AiEReUFE 20079 19
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@© Z =3 (Phnom Penh), 712 (Kandal), #ZE2AF(Kampong Speu) A ¥15D

AH| A} M =(0|3HME/kWh) =
Phnom Penh, 14.9 HHMHALZ 2 <50kWh
Takhmao O}&, Kandal 17.6 2/8d X2 AL 2F < 50kWh
Kampong Speu =
Ch. Bamon A| 176 =L 2[R
CHARZE NGO,
o|=ol, 9|2 |zt 200
4 HETE Moy
& -I+E3 6A1IE/kWEL " 2719 % e
447 HEA M= Fofd| =
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B B K -|+E24A1IE/kWt;_rL ™ CH7Id & A A
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® Takeo(E}H|2) @ o El4(Ang Tasom) A A QF152)

AH| X} X o Z(0| M E/kWh)
AR AH|X} 22.4
SHE AH|X} 18.3
CHTEE AH|X} 173
M o1 AH|A} 16.6

® AP (Siem Reap) XY AHQF153)

AH| A} 2 2 =(0| 5 E/kWh)
ATEE AH|X} 20.0
=2 AR} 195
CHEE AH|X} 18.3
DetMedAr o4 AH|X} 17.1
M AL A} 146
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o g MEAOiH|S
AN
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A AKX}
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q
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+ 1.8ME/kWh

DML AN AH|X}
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PN A 229
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1) Country Profile
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T 4283 81T 528 Aololrt, QlmF, whE 23 FES Hokal glow, <l
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ajoF @&xolct A7} & WAL 65,610kmrolH, o] F T4 5 S5(k)7F 2
Alshs WAL 2,905knrolty, Ao R A Yol A= 2,500m ool ARA|7H
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Ao ofdd] 7ol Ao AXHY] Bt 7 X 2TE, FIH LAY
= AN 1dzoltt 5UEE T Aojols GAAETY FFOR A AR, T,
FHEA el w7k d=H, 12958 19 Aololle EEAEZFe] JFgor EHHet
FERAG v7E Wty A7 B A 90¥olH, e oF 2,000mmo]
o} 3 IAYE Zgeko] Azb 2,500mm FEE g Holuh AxA|tiel BR

G BR2o] ekl A7k 800~1,200mm HE=olTh,

L

L
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Wb a7

dlm

Q7= 20109 7=o® 2,065%F golw, Azb <l S7REE 0.73%°Id. RIS
Alek=E(Sinhaleserk) 74%, EFH=(Sri Lankan Tamis) 12.6%% FAd=o] ch
ol AgTt 9 HHolE =ol2 ANsh oyt dnkEem F8Hrh Hue
< 74A101H, 201095H 2040W97kA] 30| E<9F 604 oFd =9l A7t 2=
7t ASZ odE= vl uHIE divlst A diFe] Algdt ARt Fa
Bl 63.9%% tiRES 2Asl glon dLwb 15.5%% £ MRS ol

ok

(e o o 2 rlo

s

h BA - BAH E4

AUEAE Witk 1948W0] GRORRE SYsigon thuZeldd ARE
oo AR B9 Aelsolgtdl BhuE kel AH Aol wAste] 19834
o vho] AatEelnh U 20099 5ol FAE Wb 25Uzt AdEgion,

5 WHo= lsf of 8~107F ol APget Aoz 4 E

Yol FAlE WA Aelevhe Asjusgslioln], FHEUAE AUsn 9
o WS AfBlFold advh dolb glouh BAls AEFe] A AW
ock o7lel ARE TAEel glom ANA fEE lelxolels|yFeta

B|(Sri Jayewardenepura, Kotte)o]al A AAA 4= ZEH (Colombo)o|t},

o
)
ol
o

gzl ARE Ul F4] ol 7k 8~10%2] GDP A4S 2AsHItE =
FE o]l AR el FElE 1ol vk 20099 71 2Tl AANtEE
4209] g&oln, ol= 2008\ M| 3.5% S7Ist sxjolot, A¥= GDPL] 30~35%
F2o BARAARS Wk vF Sl o] F 27~28%= WIIHEAE B, %t
o] 6~T%= B33FAE Bl DAt Afelt, § HRE 2] SleiA
£ YERIEAE fAske Aol SRk wiEe] & ARIL of=lEAtel] #

3 Al BAe ATe] S wdd Acw AgER otk AelEls 2006~



20109 getoll Bt AA JgECl 6.4%0] el Hotrlol w7kE FollA A &
=7F - e =7HE 9 shuE HrREAL Qith 2009~20139 s<tell 27
7ke] GDP 57F &Zme 7.2%°] 2% Zoltal A= Sivh dH ZEE 5
Aefa= 2009~20104 F1tell ofxJotollA 7Hg 2 Faks 2l Aaict,

ot

)

=7b ARl 1948WE5H 197TTE7IA] ARelaee) GE7E st KE =mol
ey, 19773 AFAR AAPE SoAHA w7 Aol 9ekE i
dAle W7ol Al A 85%E AASIAL Qlnh AeHeR AEEThe A
v, 3, AEE & Aiste] gtou, Aol A ol:Re ATk Ol
o o 5o T A ARRiEE AlRlR AREA Sl dA ~EE

7hel F8 ARl WF, A = o 2 A Selnh 201049 VEeR AR

7 A 60%= ABIAY, 28%= A=Y, UHA 12%= 5ol AAstL i

7h A @%

2gjF7te] Fo oUAYEe Hpo|euiA(FR ARG HA) 47.39%, IR
43.05%, A 3.6%= %0l Qlo] 1A} oux|de] digh HjFo] &2 ol
o} 20109 71E HA oA AwHgR 8,535ktoec|w, 1919 oyA] ARGER
0.4toecltt. oUAE 7P wo] AHlghs FE2 7PYRECR HA| oyA|4H|
o] 46.29%%5 AARITE MEE thgo® oUAE wWo] AHghs 2 A
Ft 9 ARJEROITHSS) ARIREO] o] BlFo] FRHL AYEaRe] o]
Al AR 27)= sht 571 & olvAY 18.4%7Hs &gt AMS & o =

71RO Abelo] AHIsks ulgo] obd Bheg ok 4 gtk

-

158) Sri Lanka. Ministry of Power and Energy, Sectors at a Glance.
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[ 60] 20094 Az[2H7} [2 61] 2009A A2[&7}

FE=E olHX| ] HEH59 OlLfX| @& 2H H|S160

RS =n =3 MEHEE}
s 235 07% o 3.60% 0 60%
3.8% 0.1%

o
A_-!'I'I'

HFo| Oj A
51.10%

44.70%

FE AP AuA] e FTRES A¥T 3%E oY 202097k oF
15,000ktoe®] OHAE © AN Aoz AFE=d, o & WYy Mdr F
9] F7HEo] ATt T~8%°) g Ao

u
2
e
cht
Ky

W) #Y |4

201 FA AeErle] F whAAdu] 88k 3 14IMWolH, F ERAERS 11,528GWh
oJthel) HbdEF y]Eoz 2011dol= 20108(10,714GWh) thy] 7.6%, 2010¥o=
2009%1(9,882GWh) tjv] 8 4% Z7Istel62) wid A= AJalFo] FAs| F7skal
22 ¢ 5 Qo a8y vt dbdAdd] 85Fo] 2010 EA 80,429MW163)

o

P =1
Yo T o ARyt ALY R oA A A2 A 4 4 QUth
A ATt W ouAea FolA HEo] AA|sh= HlE2 ¢F 9.4%°]th. 2010
A 7| 2Eyke] 1909 AP AH|gRe 449kWhi6)Qdd], o= Hejd 109 A
2 vt w4,

159) /bid

160) International Energy Agency(IEA), /EA Energy Statistics = Share of Total Frimary Enerqy Suooly in

2009, 2009.

161) Ceylon Electricity Board(CEB), CEB Statistical Digest 2010, 2010.

162) /bid.

163) SI=2TEBAL (2010). 'SI=2FSSH, . HIB0S. SH=EMESAL

164) Ceylon Electricity Board(CEB), 2010. Op Cit

124



20119 @A) A ARk divtE A 167], aeEdEA 907], A
7IRE SEdA 177], ArhiEa 17], APeUA] i 157]2 dEle] QleHes),
201249 W7k 600MWH Aghdda 17], 2014¥7H] 500MWH Alehibds 17]
S5 ol Foll Slo] AHerEEle] wlFo] FF nph gopd Ao HA: A

| o] dig o

g2 2011 @A AR[7F 50%, ol 40%= AFA|stal glo
EEF AYHOR o Holtt

[12! 60] 20094 AZ[2HF} [O2! 61] 20094 AE|2H5}
2249 ofX|aH| 5EH66) o x|l X H|Z167)

ME
S LEEY

9%

1%

[ 64] 20114 A2|2H7} 228 ™24 AH| H|S168)

—

1.6% 13.7%

165) Ceylon Electricity Board(CEB), CEB Statistical Digest Report, 2011.
166) /bid

167) International Energy Agency(IEA), /EA Energy Statistics = Share of Total Primary Energy Suoply in

2009, 2009.
168) /bid.
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H) HlEe] b 2 RES G20 ARIELIDe, AY 2
Frg wdo] o 2079 EE AN otk okl gelx demulr}
Ae WdEEAR FRES Aume Eeik Aoln, w@ridzzAl)

2l AEIET v 7H44%), Y 9 352(80%), 1HA(19.8%) Ol

)
(S
B

>

ol

4r
fo
rlr
in)

E & 7K Ao opdEd. 20064
< A7 6.4%E 7IEslen, o wE Y 8
= AWt 8.9% TFE FUISIYCh BAVEECl 8%e 71E7E 20109 A, A
2 AARFE 200993 wIste] 8.9% S7FoRAM. 20109 7iE kb AE Ak
10,740GWholr, 2025W|°ll= 27,559GWhol| °l5 Ze® AUErHes), 20109 &
A T 87 2,806MWoLt 2025H71A] 6,802MW  ofdo] F7kEofof & Ao
2 AFEHR0, A AY FolAUY AP Foll e W Z2AES F 2020
G7kA] ) SeEls deggafo] 4 588MW siEolRnE &5 109 B9t Al =
RAES F3) LIUMWE| g F7= gHHsjop & Ao o erh,

[ 65] 22|25t Ol2f M, A LSS o F0[172
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69) Sri Lanka. Ministry of Finance and Planning, Annual Report 2010, 2010.

70) /bid.

71) Ibid.

72) Sri Lanka. Ministry of Finance and Planning. Mahinda Chintana: Vision for the Future, 2010.



Aegle SeuAe] diat WFe] && wolth Jeh} WEdw uhiA=
Aol we 4mre] Aot A7) wEe] fEde] AUAA olEw A9 9%
Aol Qs 2ol vl igel Ak ok o] WG wlEde] )
S AEETie ZE ARG FHO0E o LEubdo] tjiols] wEe| A4
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[O2! 66] 1990-2009H Az|2t7t &Y Z=gk J2173)
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/\ / \
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SEe Aol oln] AR olfolzy] whEe] F7b A Aol we
Apeolm, miolorlze] A9 Sule] e Mol MMEWA WFe] FolE o
2 oy 71Hel BEl B u s1Re et At Lejt
o F8 1lAUo] B Ao cpert

shejurde] Fa ddmi Afoln, Auiule] sleldst 2011dRY A
WS AR S00MWR SR 17)7h Gl Wolth tiFEe] Afurd
o A9 FR P O 52 Agdtel JlAENE Se wsie

1 gk 2elgvtel B9 Ag7h s BAEA gob MRS Sgska glo] A

oflt
et
2

ol
o,

173) The World Bank Group, Average Monthly Rainfall and Temperature for Vietnam from 1960-1990, 2010.
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[ 70] 22|27 M=

AHA|=(2011-2020)174)

(Et2] : 121 LKR)

-2 gl & i MHEE A
CIE 401 80 81 18
20114 A= | (3121 USD) | (621 USD) | (621 USD) | (124 USD) 817
T 2 77 112 43 5 (6321 USD)
A= | (62 USD) | (921 USD) | (324 USD) | (0.42f USD)
Q= 1,047 132 171 29
2012- | At | (81 USD) | (10 USD) | (13 USD) | (2% USD) 1,945
2013 | =y 281 200 73 12 (15024 USD)
X2 | (2294 USD) | (1524 USD) | (64 USD) | (14 USD)
Q= 3,000 220 214 136
2014- | RH= | (23124 USD) | (1724 USD) | (162} USD) | (102} USD) 6,570
20204 | =y 1,760 720 320 200 (5052 USD)
X2 | (13524 USD) | (5591 USD) | (2594 USD) | (1524 USD)
Q= 4,448 432 466 184
2011- | AH2 | (3424 USD) | (3321 USD) | (3621 USD) | (1421 USD) 9,333
20204 | =2y 2,117 1,033 436 217 (71824 USD)
X2 | (16324 USD) | (7924 USD) | (3424 USD) | (1794 USD)
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174) Sri Lanka. Ministry of Finance and Planning. 2010. Qo Cit

175) lbid.
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20109 71% 22R7te) 7P AdE S HIEe 88%)IHI0), ol 1990l A

SEFEC] 29%°] =0l A wlashd APt wdolRial & 4 vk @A
%

189S T 88%9] THE F 84%= AYWS E3lo], 4%= =A< FHE
Y-S 3 Qo
[12! 69] 2008-2010H AzZ|27t MBEHZEZ0[17D
88%
88%
86% 85%
84% 83%
82%
80% T T

20084 20094 20104

aeu AR 7R 12%e] AFshe Qb o] MY I dEe whA
Foka glom, HMEggel N9 7+ WAt & #olrh 429l ZFEFE(Colombo) W
s Gampaha), Z#(Galle) 22 I A9 HEEGES 95% o3l d H]
3 vlEjdZoK(Batticaloa), HUehdeMonaragala)?t o] FieofA W] "ol
EAIS] A YRRl 60%0le mIAA Eehe AAolrh Wide] e Ze
3% (Kilinochchi)t} E2FE]E(Mullative)?} 2 EBRX| Yol Hee= HHEIE
o] 20%l= mAA] FBp] wie] & ARyt FEUF ST S, wds S
7t A8 G ool Aol AEHor BT Aog oiErh odt A&y
HARE dl4abr] flsl A 20119WRE 20209704 109 F9F oF 1,285WWE &
2)(1,46491 7,3009F 2gjgyt Fu)E SHYl| Fxletel dAlzets: 7158
gojere),

Lo

2

176) Ceylon Electricity Board(CEB), 2011. Op Cit
177) Ibid
178) Ibid.



(O3 70] A2|27 MHEZ SHEH9)

Status of Electrification DISTRICT %

- 91-100%
- 81-90%

71-80%

61-70%

B 5 -60%

41-50%

B -«

- - Below - 30%

Ratnapura 82
Kegalle 79

Trincomalee
& 5%
Vavunia 64
(- l.c}a m
Kt Jaffna 72

Badulla 80

Mannar 44

Ampara 68

179) Sectors at a Glance, Ministry of Power and Energy of Sri Lanka.
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A7PREERS 220kVe] £ATHTransmission Line)t 132kVe] vfA% (Distribution
Line) 22 A= glom FQ LAY A=HZQ|US)|(Celyon Electricity Board

CEB)7}, %= @7Pd8gAHLanka Electricity Company : LECO)7} #&lskal
it

[zl 71] A2|2HFF 220kV & 132kV &Z& 2t X| =180

220 kV

132 kV

220 k\V/ 132 kV Grid Substation

Hydro Power Plant

Thermal Power Plant

180) /bid.
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dRe] e 9 slelbde Aol WERL FE W AdRe] By
oml 220kV $ATES Bitel SEel BEM YW FR EAl] WS FHse 7
EYY AT EAZ FHOE H7h ARAY

of WHslel glor] SR W BEAelom A48 SHelmet Tlo] orsi

e 2 33kVe] =1 (National Grid)o] ol8Ex|ql ZE2R AJUoA=
HkV7E 8 sjddges ofgEa vy, AYgE2 220/380V, 50Hz 3434414
S AMgska 9o AMFES BS(British Standard)E F#53kal ek WA
T oRPHRE SEE SR sl WgEoe] glo] BR Wl R ujHy
eyt hsE|ojof & Fart Qirt

(O3 72] 22|27} 33kV HiFZ K=
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sefaprt ARaelA] A 2k,

Aol Ae £AE

Yy 253} gEo
B2 200049] 21.35%% 71231 o]%
WA=l 2010800l 14,59%5 BTt 2=y A &40 7~8%

of ket AT} e uf opx] E& ol P A ojx)7} k.

Mool & He u}
2 [ 2uE A 10

g 5et &3

[12l 73] 2000-20104 Az|25} M2 &AE F0[18)

25 B

21.35%
20 A 18.44%

17.27%
s 16.58%
15.67%

- 14.99% 44 599,

7 1350%
10 T T T T T T T T T T 1

2000 2002 2004 2006 2008 2010

(18 74] 22|25 22 M2l #HEe)
15 13.50%
9.78%
10
5
3.11%
0.61%

0

Generation Transmission Distribution Total

181) CEB. Annual Report 2010, Qp Cit
182) /bid.



A A|adofx] Helido] 7Pd Wo] WAtk 2 vl Fatoloh @A
Ayl ARL A 2AES 2016W 13%, 2020dol= 1292 ZAAZ Ao
A

dgstar Qo ERF AY HeAAEY AP eSSt

2
o ARio] MEAM HRS wol- o, AU AAN TelZ Fa A
Hede s, AR 9 Wd]e Abe oK ouA e Al
el wele s gl

8) Aol A2

2d7he $9, Y, Holems, BildA & ARl A Aol =
= w7tolnh. AE7RsoluR Aol ARl AR Apmol wEE AR =7F F
G 2,222MWofl goh, ZF A AE S T4 1,010MW, 24
602MW, HlolemjX 360MW, EiFe] 250MWeo ), Age|A] fHAfee] 7F &+
A9 FERHPuttalam: 275MW), thtE(Mannar: 260MW),  $HIEEHHambantota:
176MW) A Sole}, o] 7 v X9 ZusHGampaha: 5MW), HIE|7FEO}
(Batticaloa: 15MW), Zd|(Galle: 27MW)o|t},

[E 71] 22|25} X4 RjMoldX| Zx|2 5EH83)

(SH : MW)

NEE =2 S IEEEESEEEE &7
1 Ampara 0 0 30 0 30
2 Anuradhapura 0 2 15 30 47
3 Badulla 60 61 15 0 136
4 Batticaloa 0 0 15 0 15
5 Colombo 0 0 40 0 40
6 Galle 0 12 15 0 27
7 Gampha 0 0 5 0 5
8 Hambantota 60 1 15 100 176
9 Jaffna 100 0 0 0 100
10 Kalutara 0 3 30 0 33
11 Kandy 30 80 15 0 125
12 Kegalle 0 94 0 0 94

183) Sri Lanka. Sustainable Energy Authority. Faciitating and Enable Renewable Energy Development, Colombo.
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13 Kilnochchi 60 0 15 30 105
14 Kurunegala 0 0 30 30 60
15 Mannar 260 0 0 0 260
16 Matale 30 38 0 0 68
17 Matara 0 13 15 0 28
18 Monaragala 0 6 30 15 51
19 Mullaittivu 30 0 15 0 45
20 Nuwara Eliva 60 133 0 0 193
21 Polonnaruwa 0 8 15 30 53
22 Puttalam 260 0 15 0 275
23 Ratnapura 30 151 0 0 181
24 Trincomalee 30 0 15 0 45
25 Vavuniva 0 0 15 15 30

=7 1,010 602 360 250 2,222

20109 @A =7F AYerA] F wEEREe 213MWoln, ol XA

oF 7o) Gk 4=A|th180) A 125,0009] 7FE7h ejFEaEe o83t

S ARSI Qlem, 7,0007M7F A o83t MeS AMGSRAL QlUhss),
Eol:

cheo] okl 1Y ARl WAGH F7h FolS vehha et
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184) /bia.
185) /bid.
186) /bid.
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A7 A g ARl L i#it'e“ﬁolttl, = S oA B
()

b3 osE o gtk 20129 Aelavh Wb 0 A4EUHSTS 36MW, %9
TOMW, vlolouls 76.5MW, e} 1.4MW°]D}187). Fo Aol RS
ARG S T Al ot glo] g Fee] T A low malt

7h FHua

rE)rhe BA EEAETE B EeAEZe Fa 93l &she =t
oy, & EXAEZOl Hls| F&ol Avt WA EAEZS 59RE 997
P AN FE 10m/s oMl Higtol WAlE st # oW mlEA &A=
2,000m7HA] HoHes) S EeAAETS 1295E 297K S uAH XY
Fo HETEHE 7~8m/so|tHY), AFFo] F= A= S 600~1,000mel &
sl gA ZAEEl vls xaEwel rhgth 39, 49, 109, 1¥€S E&A
AEo AFA G ol Qlo] FHo] AHem ofsht 1HdHoR Fpeh uf

ol B},

20039 vl=t FPAAYA R A4 (National Renewable Energy Laboratory:
NREL)7} AA3F G2 ZAulo] w=d Ay O Zdx9 Ao 71 o2
S AYe BHAAO] A9 Zulg|ok(Kalpitiya) FHEZ5E vhtE(Mannar)2;
el Delta)dS XEFST AZU(Jaffna)A|d, EEA A Ao 5 AR o
oplel7 e Sabaragamuwa) 2 %H}(Uva) Solt}. WHx|olo] TiEHO| TAb
A= gt 1,500m o]Afo|tH90),

187) Ceylon Electricity Board. Present Status of Non-Conventional Renewable Energy Sector (as at
31/08/2012).

188) Elliot, D., Schwartz. M., et al. Wind Energy Resource Atias of Sii Lanka and the Maldives, National
Renewable Energy Laboratory(NREL) and Asia Alternative Energy Program (ASTAE) of World Bank, 2003.

189) /bid.
190) /bia.
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Sri Lanka Wind Resource Map

80 81 82
10° 10°
I
o Mannar
Kalpitiyage/
g Puttalam
Negombo
70 '
Colombo akdite 4 - Nka
Dehivala £ =)
Moratuwa Ratrispyr;
g
This map was produced by NREL Kalutara
with technical assistance from
TrueWind Solutions and with
funding from the U.S. Agency for
International Development.
Wind Power Classification

Wind Resource Wind Power Wind Speed?
Power Potential  Density at 50 m  at50m
Class wWimz

i

1 Poor 0 - 200 0-56
2 Marginal 200 - 300 56-64
3 Moderate 300 - 400 64-70
4 Good 400 - 500 70-75
5 Excellent 500 - 600 7.5-80
6 600 - 800 8.0-8.8 International Development
7 > 800 >88

awi § U.S. Department of Energy

‘Wind speeds are based on a Weibull k value of 2.0 National Renewable Energy Laboratory

2) Elliot, D., Schwartz. M., et al. 2003. Op Cit.
3) Ibid.
4) Ibid.
5) /bid.
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(22 771 22|27 SHOllAX| ERYX]|219)

~ Proposed Longterm Wind Plant Additions

"' '-._'.W - ~

(L.

District base potential
15 MW per Symbol 01020 4 80 8

196) Sri Lanka. Sustainable Energy Authority. Renewable Energy Group, Aenewable Energy Resource Develooment
Plan 1/2012, Colombo, 2012.



471 A A BAR siekA o) FEAel T woH, SR AReHA]
o 9 g Sk FYIAEo] wrhe, AARRAS EAT fARE 24
2SS sl Qloh AeEErbel SR ARl 24 Al wEdH e/l
U= T T AR 1,000MW olgolatal Hs]al glo] AjAldYe] =

1 200MW= & AzJgitt, o= AlARR3go] =43 SEA=H200MW)
o] 2001 TA WYY RS sl =% Ayelr] wiEe] AE7kseld
A9 A9} Aozt WSk Aog wohErh Aol 7 R A9
Zelgh(Puttalam, 260MW)ZF tp}ZE(Mannar, 260MW), $HFEEHHambantota,
100MW)o]tt,

ok

FAUAS AU B Yol Hg ofele He AU wE Fxo s}

Aotk Holtk, e 23e FReh AR adld B ALl ne

zao| Wl ey ok,

[O28 78] 22|27} SFAHL MF sfiekX|olM 2=El Aol ME S5

1 —
WVaraitions of wind speeds
is
mWestcoast
16
wWinsspeead {mys) Ll
14
12
1o
8
o
4
2
0 - - - . -
Jan Feb Far Apr Flany Jun Jul ALg Sep Oct Mo Dec

9o ael B Fhol s AT 6, THw 7 oFt 49 7k Xl
AN A9 4w, ARsjebels A9 2w ol & 4 Uk mebd

9
FUA S QBIAE A WE Fuel Aol FESAL TESH-

J
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sElErhe A ARSI B EeAEge] JFe e 9ol AEd wet
At Aol FAERA B7E wol UiRlth 71$7} &3k ARIZE gl ejuko]
At Ao 21S FASHL Qo] ofu] 1950\tiRE  gEEbd Jldtol
o gty 1990de] FRbAx] Sejubdo] =rbdee] e FElelslon, 19954
7R 27h Ao 9497t seHoR FFEU o YA Ho| F difE 4
e} rbsAde] iR ngERA H3b o] 3~30m el ARk A9
o i AEE ol ageudo] 2ug wy) Agsiict. dA AIA F

WG Ageublo] SR HIES oF 82%ect,

AN
1%
o

[Z22! 79] Madulsima, Kudawa, Ukuwela X|io| &lgd Zf4=2k198)

Rainfall Variations

600 (for a typical year)
* MADULSIMA

Raintall (mm)

2lo] 788 Madulsima, Kudawa, Ukuwela A|<of 315te] o] w= 74
F UeEaL Sl A7l 29SS BEH 7|9 11ERE 3Y97HK] AfeRke] Al &

7191 4g5E 1097HA] Aol Wae & 5 QU

198) /bid.



[E 72] 1990-2009H Az|2t7} oI &g 2

18 |23 | 33 | 48 | 58 | 63 | 78 | 84

26 | 112 | 109 | 211 | 102 | 47 | 95 | 126 | 329 | 233 | 307 | 138 | 153 |1,834

71 I & S QlRol Aol TP A 193 TP W 1099 A
o] Aol 4w ololet. olof wel BA 159 FR2 A sfde] F
of gom el gl oF 180MWe| Aegsfo] F7hEAch ol Al ¥
Ao A%l sigETh 1996WRE  2009\7HA] A
B3 Zle) ek @A Y TRsE ALEdd AR 4A00MWE Al
S FARFe] S 32 T ARAAE SR 3 Aol

A~

[22] 80] AB|2HF} A5 0fL{X| ZHxH23200

Proposed Longterm Hydro Plant Additions

,wgi‘;gg; AL ~
[ \,i\‘
- B ‘r/
N =
i \
=0 5 100

5 MW per Symbol 0 125 28 5
e e

199) Average Monthly Rainfall and Temperature for Sri Lanka from 1990-2009, World Bank Group, 2010.
200) Sustainable Energy Authority. 2012. Op Cit
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o) who]emjx

dfolenjie ATl TR @Wol Zole ouAYe® difst 7Pl
218 dmR ARHA Stk F= ARA, =AEYE AREriE sddrlE
e, FFol F5ste] whelems 7ER7F A7 de] .

LE|ETRe] AR Aoln, TeRh SlEtEo] dole EX[OA o] Althei 3l

of. ERE 807 HEl=o| delke EAOM F8 EEel AReb i, FSN0]

AT Q7] whitel ol7lelA] MAISH: oliabRel ool Al Hlow 4

o ol Edhdolde MAlsh] AT Ade] WAL WA of 72w
BlEs SgE, of/ld Wy Ksdt wolon|aol oo WelEw of 25EOR
k00,

[12] 81] A2|2HF EX|0| HHEHK|E202)

BN

off

o]

A
.l
3l
ol
=
=

Residential
BuildUpl
Chena
Paddy
Coconut
B Forest_unclassifiad
Grass Land
B Cther Cultivation
I Rubber
Scrub
7 Stream & Tanks

Tea

B Other

201) /bid.
202) /bid.



[Z 73] 22|25} EX|0|8 #&tmT203)

EXjo|g g o & (km?) ENVEEED &% (km?)
2el 239 7|E} 1,604
Hhx| =l X{%=X|(Abandoned tanks) 263 PNPZES PN 2,324
Z=X|(Grassland) 334 s 2,399
X 4=7L21(Reservoir boundary) 358 2% (Chena) 3,391
&==(Lagoon) 416 Zad 4,018
=X|(Marshy) 475 M 8,793
2HEX|(Rocks) 481 Al Eful 9,689
7= (Streams) 630 TEX|CH 10,815
X ==X[(Tanks) 1,588 = 17,705

Slo] EXolg WIAme} EAolg BFEL Lelgvte wlolon|s wmus
el gk 94 el EAolgeld g Be wES sk gk
o Aeln(@r%), 1 TheoR FEAN(65%). G S(14.8%). vt
13.4%) olch Aol 2 wlolorjAml WA W YAch L B RuSy
W AR Ho® slebEt,

=

&l

2h) "Fgdd

2ef7he Aol RIS ol AT dAkFe]l FHShh AA|F AARA|He] A
AF zlolof| wE UAKFS] Zol= ot APde| wE dARFY] Wske =AYt
)=o) AR A ALY (National Renewable Energy Laboratory . NREL)
o AF Aol w=d 59 IS Wl e AN B Y Bt A
Fol 2.0~3.5kW/h-nroll st &S 389 20 dfFst= HURA|HY HS
o Bideld BiE WHARIE JEsklel Fe7h gl Ale= uER
& AolA SHAEANIAAFEE A SRl Azl APl Y B YA

1‘4—204)‘

203) /bid.
204) Renng, D., George, R., & Gueymard, C. Solar Resource Assessment for Sii Lanka and Maldives, U.S.

Department of Energy National Renewable Energy Laboratory, 2003.
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B B1" a2*
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KWW him? iday

III =75
70-75
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Legend
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B1* az°

=

WS, Agency lor
Imtmrnational Develapmant

) [ o 0 = 120 60 Glomnsters Mational Mb’;:fl

ABAARY2E03 11 13

e B9 AmE Aol A4rbseluAH AR e oA
el Azolch F Ame] A9 ] AdrbslUAY Ak lwo] A A
goleg 7utoz @ Zolth F Ame] uzwl el A Aol we
el Yo 9 FRAl Hoz setEr)

205) /bid.
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(28 83] 22|27} EfYOLAR| FRH2{200

Proposed Longterm Solar Plant Additions

s R R N

e =

District base potential =
5 MW per Symbol 0 125 25 0 78 100

2g77E W EdeldAl i - Ve R =7F SekEAR 9 Al
(National Engineering Research and Development : NERD)7} low, % 7]
TS a9E AlR"ES o83t HiEE AgsKxEd 9 PRl 3u8)E viE H
FAL ol §T LPA W A A% ALS ASSH d 2A] Flefstact

206) Sustainable Energy Authority. 2012. Op Cit
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4) AL X 2t ALS|A|AE

7h AY 33

2efRzh AR 2006\ AT ouR] @ 9 Hei(National Energy Policy
and Strategies of Sri Lanka)’S $H3l¥ch % AMe ey 4o ygoz
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OlLAXIMHE|A | OLAX] AFAAISO| MS3h= U X ME R ME[A EE J|&E
N o| 73}
LIXIAFR RIS S| BZAIMSIRS| OIM7|E =4 0|28
ofufx ulofAl |7 O{:L:IIX: Eoﬁ/ﬂ mﬁﬁ_'i?x;ﬂf;o] ZH'J Q\%pﬂfmﬁ#
Lt SEgY oy = ';t, et A =
o H

o A O|LX|AIARISO| CHeH ZTtatA
CHEH SO UESME Mx
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AlREE 9 7}

) AY 27

Atel7)Ee] o] Yig2

e ATIAT 2 SH% we B9 o 22 PEde dgRy S

£ 24 Aol
E 76] A2|2FL JYTe MYHEE SEE

o= HSAAH =28 9x

I_:‘_._ 7I'I-“:|"r| K'IE:‘E:‘ E-‘-‘%ZO” 7|.7él|:|_|-_?_l EQEE EE%ZOB)
2003 65% 2%
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2010 80% 6%
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M 9 Ghol gt BxE2 2007A7H] dAFeR wRekE, 1HE g 9
S9o] tigt BREe 2007A7HK theol 71ES vEte® asle] At ofux|
b seAEdRe] Bag A TlelERle Alsst saAlddels

207) Sri Lanka. Ministry of Power and Energy. National Energy Policy and Strategy of Sii Lanka, 2006.

208) /bid.
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20079 AggyF ARE AETEso|UAAH(Sri Lanka Sustainable Energy
Authority Act)S AHR A47PsoliAES Zwete] wzkEe] Aol
A mAs sl oFt ARA $AS uiEielddth, 200640] ‘F7h ouix A
A g A fgsto] 201597k F HYQ] 10%5 APFelHAI ol Ay A
Zom Fshirtn Wt

[ 85] A2|2Ft HMBAA rfYo|AX[ TS A =21

20%

15%

10%

5% -

0% T
20124 20154 20204

471 =7 odA] aAge] wEw ARyt AR A Al qlolA 71E
AT Aol gt dERs WEa Auhat AAeuA] AR-Z st
= Aoty F SRS fsl LERTE e oluAl HEE A4St A
vzl 7l& i 2 FAY A AR 52 ALY HRolrh EIF FH= 2005
dof| Z}, 18, F3Y, ZEAtjor AlE¢d(Gliricidia Sepium)& 4714 F& A&
2 AARsl, F AEo] FAMES o]gdlo] 2020714 A wEARS 20%= Hl
oleARE FEsHlthe T RS2,

J

211) Ibid.
212) Ibid.
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[E 79] 2225} K4 ofLiX| Qe FX UAN 8 A2

(B - MW)

A |Hlo[QOofA | e 7 |E} A ol X|E HIS(%)
2007 1 119 3 123 40

2008 11 155 3 169 45

2009 15 165 14 194 4.7

2010 15 200 34 1 250 6.4

2011 20 225 34 1 280 6.8

2012 20 280 35 1 336 9.1

2013 20 295 85 2 402 9.8

2014 30 310 85 2 427 9.9

2015 40 330 85 5 460 10.0

20109 & A} 82709 AspEdbd ZR2AE(172MWS), 8719 Hio]emja
2AEBIMWE)eE 978 Fed ZRAE@EMWHE)7E 1 Foll Sirh E

#257H5 ol 7)ol Ao medEs sesiy] oEd, B %

331719

I3

{
-

938MWe] Aol x| i gako] Z71e Ao dyEicie,

W) B ¥-AE

seftel

]
Ca

A2l 2] QA (Feed—In—Tarif) & Aokt PG A|AL

ol e b4 AUl AU TR gk,

[ 80] 22|22} "Moo X] =220 X|2 &=Z2(KPMG)215)

ARO[ LI A] A| 2 M| = X2l 0f%

gtX Xl x| 21 K| = (Feed-In- Tariff)

Yol K| E{H|

HxZ

FASE 2 M= &=

=

ZE7ERIM & =Y

e
=

Hef7tssh MAoHX] SM

olix| MA X

—

£ L= M= s

X|X| X[ X|X|X|O

213) /bid.

214) Sri Lanka. Ministry of Finance and Planning, Annual Report 2010, 2010.

215) KPMG International, 7axes and Incentives for Renewable Energy, 2011.



Net Metering(Z 24 2 Z9Is5}) X

3B, Z3HE X
IZE A sl X

LEfRhe AeIUA ZIRE Ag7ke] e wlgat s Vel 8 aEdt 3
A AR AR DA = (Feed in Tariff: FITE skl 3ok o7lolls 8, ¥
g, HlolemA(de), Hlolemjt (FYFANE 9 AR, E=AETE, #HEd]
T 5 67FA ouAde] EFEo] Qo6 AR A= vlE H Ve AR
st AEH, AidAE 39A AR EAAlRE gz )
AA SolM shte Agd & vk o [ 812 20109 1149 o5& A2H
v AgrmaEdef did Agelux]e) 3eA EAAx 7S eRd Aol

[Z 81] Az|2F} YA X} K| QI K| =217)
(TH2| : LKR/KWh)

AExY Jis | MEEF It | 4Exd g7t 169 Olx | 164 Ol
Jlas= Asxd | ME
&S Jl= 0aM | 7|2 o127t | 184 915 | S ol | xjSe Ahg
o 16 o 26 | 52 17 SERT
= (1.2) = 94 | B9 | (3 10%
17 129 | 53 17 RERE]
2~ 29 o [eX K=2
LFHE) (13) %S ©6) | 40 | (13) 10%
_ 3.0 o 178 | 73 17 SER
S = HA T
2.2) 133) | 64) | (13) 10%
- 31 183 | 75 17 RERE
=2q o o
SHEA) (2.3) BAS 137 | G6) | (13 10%
Hfo|oof~ |1-154 : 1.3(1.0) 9. 76 | 34 17 e
(M) |16~ - 16(1.2) 6.8) 67| @3 | (3 BS
Bo[eoh |, .
(oo & 1-13_:1.3(1.0) 46 76 | 34 17 oo
ey |16~ 16(12) (3.4) 67| @3 | (3
R 45 18 152 | 62 17 -
=AHZIE (3.4) (1.3) 113) | 46 | (13 wS
__ 04 71 | 27 17
ols| A oo oo
H & el (0.3) A 53) | 2.0 (13) EAS
zggﬁ'ﬂg 7.7% 5.1% g | g2 | 51%
% TS oto| £x|= O|BHMIEUS cent/kWh)o|C}.

216) Sri Lanka. Public Utilities Commission of Sri Lanka. Electricity Tariff 2011.

217) Sii Lanka. Public Utilities Commission of Sri Lanka. Non Corventional Renewable Energy Tariff Announcerment:
Furchase of Electricity to the National Grid Under Standardized Power Purchase Agreement, 2010.
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PWHARAA A7 A= oFl (3 82)eF g,

[£ 82] A2[87} DU RIHX| 2 T7HA|A[218)

7= E3t23(1~20, LKR/KWh)
Ea= 13.0(100| MM E /kWh)
AFH(X|A) 13.3(100| M E /kWh)
= 19.4(150| SHMI E /kWh)
Z2y(x|d) 19.9(150| &Hl £ /kWh)
HIO| QO A(M ) 20.7(150| StMIE/kWh)
HIO| Ui A (SR FAE & M 7|E) 14.5(110| &} Ml E/kWh)
EAHT|E 22.0(170| 5tMIE/kWh)
o 5| 6.6(60|SHMI E/kWh)

A7) ARSAEL doRas BRI AEe meskn 9K g 9
zelh ol BEThIAHS AR Hepprasde dudqdeun aEw)
Feeo] AWAQS] AUl FHOR AFTI LMW F LA £
3 wholct R A BRPIAARe] RERH 2 AREE T 9

o wad W Foz x| dA o] ejefdie A ool

3]

r
ry

h #H 7]

Aejegzhe] dEdd 8 7132 HEoUyA|F(Ministry of Power and Energy)
o, o]ejef FFAELHS](Public Utilities Commission of Sri Lanka: PUCSL),
A|&7FsoUAA(Sri Lanka Sustainable Energy Authority), A&=7421¢¥3](Ceylon
Electricity Board) &©°| Slth Aouxi= AAagRA, F3AE993= A
AR w7, AE7RseURIES AAUA wAEH s, AEdES

AsjE WA, S IS TS|l

Ao A X (Ministry of Power and Energy) : F8& F+= A 9 oA
qu, AR Yol WEAYS A%, mAske, AL FA A
218) /bid.



ASle]l A XgE7] 93t 2 AYAS sttt 5 FAe Alsle] dE
AH )3 (Ceylon Electricity Board), A|&7FsollHA1%(Sri Lanka Sustainable
Energy Authority), 9AFHo|UX|(Atomic Energy Authority), H7PFAZEIA}
(Lanka Electricity Company Limited), #H7PAHAXYAHFAKLTL Holdings

(Pvt) Ltd), =7HeFgAHLanka Coal Comapny (Pvt) Ltd) &< 7|13 FaL S},

ZZ A9 Y 3] (Public Utilities Commission of Sri Lanka: PUCSL) : A&7}
oAM= 200290 FFAEHE(PUCSL Act)o] Alggol wah &Het o
gi71golct, 2 offvx] 9 Al B AIE Fa fFE siley 200949 44
BeE MY TRUASE AR Aok A 9 S0d spkE wEe), @

2 Buke AeSA QPAEAE ANSHE B BRANAY B RS FAl
234 SAANNS) 5 At ddad 44 2 2% W2 A, A
Sobd, BAAE, ARAuA Nd4 Sl that 4% welr|ES Sut

A &7Fs oA % (Sustainable Energy Authority) : A&7Rsoflu]%2 AjAe]
UAl A oluAlasd Z=ad 4, vEEEAd ouA I JEE A
Stk =4 sloll 2007 10€o] W olelolE= ouxE AR 1,
Aellrx] Z2AE| BAsl= W7 AW Al §9 dF= skl ok wl
WA AlgEe AL 1) A ZRAE dE, 2) FE ds7h 3) LRt
A&7FsodAl HES B3 AR Hig A, 4) AL drh @
Al FER] Solth

A2 742 9]93](Ceylon Electricity Board: CEB) ¥ Z7}PA2FAHLanka Electricity
Company: LECO) : A2xg9dd]= A AL Suid, ddu] dx] fAE

S 5o 9RE gPshn b F9rIgelt. Wk olud 4REs dEwus)
st Awstel gout, WY 4R Fwot hEEA 4Q wagss Zes
ok olo] 19824 TG WHAHBAE MYshu ERES B

]‘

SHEe ARAHEl SHAoR gt vae AZAs|Usle W
ar
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. ublic Utilities
(Miristy o Power & Energy) Commission of Sri Lanka)

PIHEATL KPS| BoHRESA | SEUEMEE | NEEuNE | AREdURE
(Lanka Transformers Groups|| (Lanka Electricity || (Ceylon Electricity || (Sustainable Energy (Atomic Energy
of Companies ) Company) Board) Authority) Authority)

2 A 3 dEa s

selglold dEAge ABHOR FIHE Ed Auls Hoolu, 2002

O O T
Y AAE 2eEbt A9 w3k gHow

"

d Fuglo] M 7S we
S oqlwE peln ok elu 1996We] 25MWE olske] Al atol
WIAAE S71E B olF wizk e RIS 47 s F7sHe 24

O

oft, 20109 AA A A= oM WIFHEZ ojt WY Fgo] oF 40%°l &

=1 od
s qlepo),

AAARe] B selarh AR UzERAY] A9 10MW mlEke] Aol
Ux| Zeesd] @ole] 9U57kE Wa i, olrlols SR AR
o] w sjgEeh, AR AoUA] W] g FAH FARSeIA BA A,
2} 5 ZRAE el Baw ARl ds) e ATFORN FAGAES 5

o gict,

219) CEB. 2011. Op Cit.
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[O2] 87] AZ|25} ®Mad =22 AR}

CEB Generation G ]:PPS.
eneration
CEB Transmission
Chin and Mainiain
Bulk Transmission Orid
] .
Consumers System Uperation
Fower Frocuremeni
CER Ihstribution and LECO ;
Own Maintain and Operate a SPPS.
OFf-Corid Distribution Grid « EHgaton
Svstem s Bulk Power Purchase
| Eetail Supply
(1Isulated. Retail Consumers
_OnSuIn ers

TERE QnEe] ) AN HEe AEALNNsl A% sl %
FASTAHLECO)S S 2 Avlxe] Fiich deguiks deigulmaor

o ols) Hel Aol ARASIUsle] Pakom AR

A7l 20084 o]Holl= 7]&0] ]ujH|8-(Avoided cost)S HHISle] AL
ot 20089 e AEuES wigste] AR § AAle Y AbdanRt
2 EREY AYHEE olFoR WY HHAEAEY dH9E Fa5h] 96l
=QE Aojm, olz <l MY Ht 2z 30% 7R QMFESI 2y 7l
Aol Ags ®HAsh] 913t ‘HA 2FA(Lifeline Tariff) = A=A A4 A
2= 2 12 Aol tiste] A A=A 90%E HAe =N FA

O 7
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slol Rapsiu, 4w

!

FARE AYRE 2Y Ay
ol et ARl A5 Erh

4 33745 502 &

AL ARt AYHeFL FguE8S Rkt AAE ofyx] AAERS
2= RS Yo it 20113 FA) Av|APE A7 eSS o2t At
[Z 83] 20114 Az|25} JIMEE A FMaie
HMEd AH|F2(kWh) =7 HLKR/KWh) DA ZH(LKR/E)
0-30 3(20| &Ml E [kWh) 30(220|SHMIE /)
31-60 5(40| &Ml E [kWh) 60(450|StME /)
61-90 8(60| 3}AMl E /kWh) 90(670| SIM E/2d)
91-120 21(160| &HM E/kWh) 315(2350| 5} M E/21)
121-180 24(180| &HMI E/kWh) 315(2350| 5} M E/21)
>180 36(270| &HM E/kWh) E/g

315(2350| M E/E)

[E 84] 20114 Az|27} ZNEE Cfa Mo
M2 AH|FE(KWh) SH7HLKR/KWh) IX A 4=oH(LKR/&)
0-30 2(20| &AM E /kWh) 30(220|SIMIE/8)
31-90 3(20| &AM E /kWh) 60(450| StMIE/2)
91-120 7(50|EHMI E [kWh) 180(1340| 3N E /)
121-180 8(60| =M E/kWh) 180(1340| StM E/8d)
>180 9(70| 3} M E/kWh) 240(1790| 3} M E/2d)
[ 85] 2011 AZ[EF} AMARFE CHat MMHeZ
AMATE CH7HLKR/KWh) DA TMU(LKR/Y) |2 =[cHAI =M (LKR/KVA)
i 240
~1220) Sl
-1 11(80| &HMI E/kWh) (1790| MI=/2d)
|-2221)

Day (05:30-18:30)

11(80] 2tMI E /kWh)

Peak (18:30-22:30)

14(100| 5Hdl £ /kWh)

Off-peak (22:30-05:30)

7(50| 3}MI E [kWh)

3,000
(2,2390| S E/H)

850
(6340|3} M E/KVA)

|-3222)

Day (05:30-18:30)

10(80| =M E /kWh)

Peak (18:30-22:30)

13(100| St E/kWh)

Off-peak (22:30-05:30)

7(50| &t E /kWh)

3,000
(2,2390| M E/H)

750
(5600 E+MI E/KVA)




[£ 86] 2011A AZ2[E7} SHFE e MEem
X

At =7 HLKR/KWh) DA TMU(LKR/E) |2z A =H(LKR/KVA)
H-1223) 20(150| &M E /kWh) (1790 Ep(\)ﬂ =/2)
H-2224)

Day (05:30-18:30) | 13(9100| &M E /kWh)

3,000 850

30-22: B
Peak (18:30-22:30) | 17(130|5tM E/kWh) (2,2380| 3HMI£/21) (6340 | 3} MIE /KVA)

Off-peak (22:30-05:30) | 9(70|&}AMI E/kWh)

H-3225)

Day (05:30-18:30) 13(9.70| 5t E/kWh)

3,000 750

:30-22: St
Peak (18:30-22:30) | 16(11.90|StMIE/kWh) (2,2380| 3} M =/2) (5600 | 3} MIE /KVA)

Off-peak (22:30-05:30) | 9(6.70]| &M E/kWh)

[E 87] 2011 A2(2t7} AY QU ZZAHE 22 A Mo

7 ab Mg
HAH|TRKWh) | EIZHLKRKWH) | DFISHKRIE) | 2IE|THE U (LKRKVA)
GP-1226) 20(150 &Ml E/kWh) (179D|;;&§/s§)
GP-2227) 19(140| &t E/kWh) (2,238.33{2?&5/%) (634D|§?ij§/kVA)
GP-3228) 19(140] 3HHIE/kWh) (2,238;’[’;?&5/%) (560u|§7+ijE/kVA)

ah) 71% 8 A

Aejgizhe] AAe|A] R&D #HH Fo 71E2 S H3 I /RAlE (National
Engineering Research and Development Centre : NERDC), =A|7j9s]
(International Development Board), 4Ar%17]&7]¥Industrial Technology Institute:

20) MA3Z AL0| 400/230 SEOIH, HAXMSZ0| 42kKVA Olotd 2
21) MA3Z HL0| 400/230 SEOIH, HAXMSZ0| 42kVA = 2R
22) MAZZ A0l 11,000 SE 0|4 22
23) MAIZZ 0| 400/230 SEOIH, HAXMSZ0| 42kVA Olotd 2
24) MAIZZ HL0| 400/230 SEOIH, HAXMSZ0| 42kVA = 2R
25) M=33 M0l 11,000 EE 0|a4Y &=L
26) MH2Z M0l 400/230 EE0IMH, HAMBZ0| 42kVA 0l5tY 22
27) MH3Z M0l 400/230 EE0IMH, HAMSZ0| 42kVA =g 2L
28) M=23 M0l 11,000 EE 0|4Y &=L
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E, B A3) A 5ol itk
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29, R4 BS BEEY A, 3) WAk 297 R 4TS o 29 U
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o« TEY : JJEERS o3l Holors mY mRAE

e JE : Biogas Program for Animal Husbandary Sector of Vietnam

o HpoleTA Vles BESI] HIEWS Hpolerks BES dYFeR -
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S TheoR HAE mol ARSI glou], 9@ MRS A 2wA, NZE A
e A 6WAE AASHL Qlrh A7F ARElE SR 4009 Eof gekd), ol
L oplolollA] R QT thgoE B golt,

[ 90] 2000-2010A HELt AR 345231
<EHe|: eHob olz]>

Jpza e 2000~2010
20004 | 200544 | 20064 | 2007 | 2008 | 2009 | 20104 | SEE(%)
HE= 29 29 29 3.0 29 29 29 0.3
a 41 55 6.5 6.7 6.3 6.1 59 431
=4 K| 20.2 274 26.9 26.5 26.7 276 27.3 35.6
= 198.1 280.1 277.2 2259 2472 280.1 296.2 49.5

W=l ZARIS b wslel Eikleld oim ZAlow A% Hojsel 7t
£ Al glom, urb Shigel web dopd ik yejm Askslm glre),
R FoRd EAe 1§ FEW b A5 FoEs PR AUE e u
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o AERRE olgsle] FARAL BARAS SPskL AGFHe A4S sk

ol Zlofeh, dEHE gReh wiEd GEoh oA olFe] W timzd Ay AREaL

& % gl

7IEE RS o83t HlolertA T ZR IR 2003dHEH FArMA| ddse A
ol FAR|Y(Grant)stl HEY vio|erlA Z2AE HE(Biogas Project Division:
BPD)233)1} yd#H= 7|38 (Netherlands Development Organization: SNV)o| &
Fog 2714 s il Qe ZRAEC|Y, § IRAEE HEWY FEF AE

3 ARS vhgom dEWY fin delesks WA sHS SRt vgus A

231) Dung, Nguyen Quang. Biogas User Survey 2010-2011, Biogas Program for the Animal Husbandry Sector

in Vietnam, 2011.

232) 2005~2010E SOl HLE A2 2.9%0M 14.6%2 SIIGIAS(EX: Biogas survey).

233) S 222 =9 2 XIHLE(Ministry of Agriculture and Rural Development) Aol IS4 AHE A (Department
of Livestock Production)0il AZ5g 01 UAB.
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234) Hgdls S&6tH Mxdt= 5“‘**II§A—I 42 BEYE DH(LEI 0.94 0142 A)0IH, 2= P=+otLt
=od-Jt8d0l E0AIN, 238 ALY 2AE )|, 2HIOIU, TOIZ S2| A22 ALSE

235) Sustainable Energy Development Consultancy Joint Stock Company, Final Revort = Evaluation Study
for Household Biogas Flant Model, SNV(Netherlands Development Organization), 2010.
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VietNamNet, Vietnam's income per capita far lagging behind regional countries, 2012.
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268) Organization of Economic Cooperation and Development. OECD DAC Statistics on Climate—related Aid, 2012.
269) OECD, Measuring Aid for Energy, 2010.
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270) World Bank, Energy and Mining Sector Board Beyond Bonn: World Bank Group Progress on Renewable
Energy and Energy Efficiency in Fiscal 20052009, Washington, 2009.
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ZJF' = concentrated solar power, WBG =World Bank Group
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[z 98] 2003~8A MA2Y 2| RHOLAX] AY FAFR
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AS oA ETTE
o 521 81
o 2422 378
A 406 280
Hjo| o A 229 313
Eff 2kof| L K| 142 100
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271) World Bank. Independent Evaluation Group, Ahase /- The Challenge of Low-Carbon Develooment, \Washington,
2010.

272) S #Xl= IBRD, IDA, IFC, MIGA, GEF, Il2 BHE S MAH28u Xoi012el EX2NA 2F D28t =X
2. World Bank, Phasell: The challenge of low—carbon development, 2010.

273) Ibid.
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HEY FA=7t
Clean Energy Financing Partnership Facility A ER|2z|o}, =2¢o], AH el
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Climate Change Fund(CCF) ADB
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274) European Commission. Support for Energy in Developing Countries and the Sustainable Energy for All
Challenge: Much achieved and a lot more to be done, 2012.

275) BN, BN, A 22 XL, HIOIQUUXI, SHZUURI, HOISHUX
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280) Poverty Headcount Ratio at Rural Poverty Line (% of Rural Population), Data, World Bank.
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281) Vibol, San. Assessment of the energy Potential, and Environmental and Economic Cost of Rural Energy
Household Consumption, Cambodia, Cambodian Development Research Forum, 2011.
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[Z 112] 2008 ZIEC|of 71HE A= 7tF 2

(Et2f : Ot2))

s HEZE = x| =

Z 7tEEke) 3,457,787 746,207 2,215,641 16,928,075
7188 AIZT7IS2kR0) 15 0.3 0.9 73
OSY AlETIEER 303 60.6 182 1,475

T 20m9] Hpolerks MdulE dASHHE SR oF 60m'e] HpolertAE AYAE 4
om, o= Hlo]erkA 60,00000] Gl Folct Hpo]@7kA 60,0000+ 100~
150mte]e] 2:0] Y Rixwk, 85~95mbe|o] wEE UURET, 300~5001H|e] =
A ADELTF, 33,333~41,666 UviE]] wo] AURnceFo Zhzh vHY THs3E 9ol
Tho2) ulo|orkA AEH A Qb AAEE ARVF 350~400091S 7RFEHH293),
60,00002] vlo]@7kAR 150~17IAZE ot FHARE 3 4= Qlk Hio| kA
IAZE Hedhe o 408E dR7E oF 1000 9 RIS o 60,00009] Hiel@rpAE
600AIZE &9 Hsol 7hssith AAME Hlolertie afupolZs Foto] BWshe
I s N e g =, AAZIE TUE BHIER uReFRlof
HufshAY ek 4> ik,
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ZA3hT

5= AR
(=2} o 3
A= EH o Aiiz, HHE{E| X7, AZ2M S A=H| HZ
FoHL ST e AMAZ ALNFolM LYSHE HEIC=Z 215 AL 25t s

289) Cambodia, Ministry of Agriculture, Forestry, and Fisheries(MAFF). Livestock statistics, 2008.

290) S i sESAR 20t IIE & MARY SH 2 2008E CIRSHE 1NN AFESIQICEH 20084
S0t & 2l72= 10,778,07280I0, 0] & 80.5%It s=X=elRA. 1017 & BF Q4= 4.7210] bt
SENSRIF 2293 206N 4.7HE LIs22M =&KX I & 2,293,2060/12t= ZE T=5I%
Ch. J17E JI= = =44 SHE sEXI9 Jt7 =2 L0 AE0HRICH
&ZX : Cambodia. Ministry of Planning, National Institute of Statistics, General Population Census of
Carmbodia 2008, Phnom Penh, 2008.

20084 QIRSHM @2 2LCI0F = W OF=2(Commune)2 & 14,073 JHZM 02 ol7Es &

g, JI7 = & 20201722 2A4CIQUC 022 JiF £ JIE8Y JI1520 018Y Ji72 &5 3510] A&
St 240ICt. &= : National Institute of Statistics, 2008

292) National Biodigestor Programme Cambodia(NBPC), /nformation Folder, 2011.

293) /bid.
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haciol = ARRAAAG] EgEolol Jlwe FUgRel AR 2ztel 5

A (Ministry of Agriculture, Forestry and Fisheries, MAFF)2} &% NGO, nf
S wolosks PUSIT, UYL B sdole gudel FEUY 4
9 oS SAK AR, dE A 94 AR 58 F 7S SEiAR o] Ths st

ARS Fol|we FHmTel TS wE, AR S NGOo|
OB AL SR S el @Xeld XS ARle] ok, @A|d]
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ot
&

Z12 SNVE The Cambodian Rural Development Team (CRDT)Y Farmer
Livelihood Development Organization (FLD)®} 72 H2X|9ubd dAlE Eglsio]
Cambodia Women for Peace and Development(CWPD)d} -2 oATA 53 3
Q5 dgsie] ZEtlol =} Ho|erkA T2 IM(National Biodigester Programme

Cambodia) AFE-S #2413+t
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298) OECD, The Network on Development Evaluation, Evaluating Development Co-operation: Summary of key
norms and standards, 2™ edition, 2010.

299) Asian Development Bank(ADB). Operations Evaluation Department. Guidelines for Preparing Performance
Evaluation Reports for Public Sector Qperations, 2006.
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249



250

AR A A FEAS wAs, AQE W Geln ERHOE 4
Wab] Slal AAah FUEAE AR 4 FRAEeIA AR v Age]
LA ofit, U] AW gbx 5 BRI FRBH AFHH Aol

L ogouy, maod Holdo] EApwich FEAHY

AQlo] el Aol AstE, ARle] Fao] M| oLolFEAZ B 9

s

o\

g Zlolo, AEHrI= ARRIS] Bl SAEIZRQ] HES AZRE Fal AR
vad, 99 AHY 58 FHSsHAl 7kl St Zleldh &, FEREhe =
ZAE JFE=Output) SHOR, AFF7e dd=e 28 SHeE Hrpt 1Y

e}

Ll SHAEIIT A AR -3 BIIXIE 24

SAFZ7T AR B A ARZEAIE(UNDP),  ofAlop 238 (ADB),
FHNIE A (EuropeAid), Y2FAFH7IFJICA), v FAPFEA(USAID)E
Q& A e R Sigir o] F ot YRT|Re SRNLAIE, opxjopik-2-ay,
PATEE Ao, A YT dESAIFY et vls AR o]}

o

A g7E Ak 3 ) B7F 718, 2) diolH A, 3) Hlole 24, 4) 2E
=Z9 —éri o]Rojt}, o]F wAlo® Uehld thea} )

[T12 105] =AML =AY Hot =Xt

oz i HoE $¥  mp Y HoEEq  mp | EEsE

;

1

1

1 1

i i

| mrpEs g gy | MAEM W R HE GlolE 24 % HIt = o g
| g = i

I mre i O[S RAR} RIEH X & )

1

! n 1 K| A

| 7y i AR ZA

! Hrpuy i HEEAL

P i EZAA1E QIEIH 2 J|E}

n 7 7| = HpEg _
Lol wiese Mgt he (W) ke (P nEen | measay




HetAIA

9

= A&, °]

1

ARAEA B

1

R

s, 2) Holg 3 dAelA

AFAeze= 1) 37 718 A=

T4 4

EgdA
=5=

PR 59, O bR RSk @ A% 44, © o

N
‘_WO
il
N

~

[O2 106] ZH[JHL Z=ALA

A= o]

il

<

7t 721E

rgi

1)

257154
o] Al

=
s

Bp12

5df

=
[

=

4 (Impact),
t}, 54 F7p
17|

S|
H

)
il
1T

g

=

2|35| 5CH

SJoj|A]

_,d

[e]
RIS A

-84 (Efficiency),

xS

JERES
ke
s
=1
=

119] 7H

tof AR

i
ac

°

[

)

t

&

a4 (Effectiveness),

KK

b
R

-
1o

el =4
7| &

(Sustainability)o]] 7]5F

(Relevance),

251




o IZMEZ QOlslf =
o X, A3l 2, 22 U J[E}
AH

a2y A Mel 8, 13 o IE = .
L maNe o Ajgle] A7 WM 0| 2A0In o LML
- SsiRo|A 0lF Hsts 29l
= |.O k=3

ey

0z

o
o IRMEE AR oL 2t ZMAE2Z X[ TS oFE

QRIAFH/| Y A9 ArAzgUsle] 5o WplEe adE Agsn o
W, obopfresgel A9 WY, AW, BN, AISNE WPlEom g
st gk 9FeS FrbiEol ofd ke st A

g, ol FakEe] AL Ajom <t ANA dRFe Eahs

b des] olgy] wiEelth SHALEHH(EuropeAid)?] A9 5Y BAIE] A
Flol 7k Qe 05 AR

o] A5 ot il A A Fue FUsk] B7HIAE 9T

4 ke s

Aolm AwH B

rid
ox
=
o
t
o
)
N
18
>
ot
N
R
rE
ofl
it
-z
Wl
P
N

S
eI BIDIE
NEATags |+ NEs, 284, a0, BuE, AEIIEY
OINONLEH |o MTEINNEY, B, 88, AEII5H)
(ADB) < JlEfEolEE, SUATETL, SURNTIL, J|SHATAEID
STNLBHE |+ ALATS S 50 BIDIE + LBA/NRA + AAASI 1A
(EuropeAid) g o{F
ol x| B2y
RESHBHNT | ymaixoiasl st mopIE Mg
(IcA)
O bS|pd =L ES] _ _ .
= OISR opwameiasl soh #obIE ¢ d - HHOID)

2) HIHEE 8 H MEs

71 ol WP EZEAQ WS tFe ACRHA ol A8 S 4
7l Wi WEEe eEE 4 WRES oA AlEssior jtth BrHEE
< AR i AL AL Sl Fte] =R 4 ks sl sk, Ak
o2 Qs o=FE Ay 9 AEEo] TAUEA AFE T 5 Qojof Ik B

AR SY WIEEE SALES SUT T LR AR A

252



(22 107] HIIRE +8

H717|E ’
Hze e meme xorm oo S ZEMEL BT OHBATSY =28
SRz mzol wern 2T oTA BEAD 2T
£ ZEHE LAMHO) OHBARIS HOP7}
aAETpR
* R FHRS U OSBAR S| ZEHE
712 2 OIBEAO) FHTS HO{SHETR
3 Xz MY
F7HES sk yd, ARl digt AxE AR 7P g AREAL 3
= FRVNEAE(UNDP) 9] 52 AIR#9] 7|52 vhaat g,
[E 121] FAZHLH = (UNDP)S| SMART X|&E M 7|Z=302
71E NEEH
Specific o A=t Yot 2 EE FH5PIol SES| FAF LRIV
Measurable |e X|ZEE HotE EHY = U=IN?
Achievable |e X|E= EMstnX Zxs MUIE HHE = U=I1?
Relevant | X|#E= FRAAR A Jut=& EFst7|of HEEINW?
Time-bound | * SRS BIER L3S FRAMS W XEo| HEsh= HIOIEE 27|17t
E0[&1?
FHNEEHAYS SMART 7|l wet ARE st dEasAd=7Y A%
A% E3JF SMART 7|%3 fAkstct,
[E 122] dEFHMEH7|FUICA) X|= HH 7|ZF303
71E e
EtEtd o X|E7} SatE AEANo=z HuUY 5 A=A ofF
484 | NEIL 23 ABHIA ofF
HEY o X|&E7} MAESHA =2 e = A=K oF
AEE gEE AmeH YA NER s 4 dbd, 3 AES 34 e, o)
302) /bid.
303) /bid.

253



254

B
K
fr y
Kn)
©
il
[
52
e
fo
.
grl"
L
L
_I i
ek C
AN
o
filo
o
f
grl"
1r
sl
e
o
[
2]
il
o
e
>i Hir o oy

_]
O
o] RE=A] F2 Zle: opw ARt E’iﬁ}— J*o}ﬂoﬂ il 94 A37} ‘212?1; o,

QAT 24 AFe G E(mpact Indicator), A32) #(Outcome  Indicator),
AFEAE(Output Indicator) 5 37FA 2H2 BE=3F 4=t} AR Aoz
olsl Fwlo} 4o & E= X]:IL@', ]9"5154', =7H ZFA9 el #iskE A
=4 oRE SAst, o AHE s vSo] AEE HATT AR
Ao iy AR 24 ARE Hriske Aolw il A2, A9F, =74
270 ¥ SAgTH AEA e AT SaEdgH] AA 94 A=E B9t

shl, 7} W Z4o] GRAEL HuA o] ) Golstcl,

ARG AAHT UE W oEAS T Brh WEYAL ZRaE A
2 wisha Bkl 27 ojtlold MAIIEAE Uehiyl 9 Zold Bk B
GAR, ARAEL AE, DAGE FOE TASH: Aol Wudolt swEE m
W B oY Aolsth RAAUARY Bl dlEAl A% WE, BY
T AR, AR 5 IEGROR TAH| gov, ARIAFU/ILY F9 7]

B7EA, ARY, ARsfgdier wiEZAS SR FRIEEE

Ho| #e 7} HriAEEE Wyl 5L 1Asle] HriE A

(1) 108] YEZXE7| 20| Ht of=2iA%00
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Evaluation Basis for Data Data coll ti
i - ollection
Criteria Main Sub judgement Needed Sources
questions questions Methods

Relevance

Effecliveness

Efficiency

Impact

Sustainability

Others

304) United Nations Development Programme. Evaluation Office. Project Level Evaluation, Guidance for
Conaucting Terminal Evaluations of UNDP-Supported, GEF—Financed Projects, New York, 2012.
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Evaluative Criteria Questions Indicators Sources

Relevance: How does the project relate to the main objectives of the GEF focal area, and to the environment and
development priorities at the local, regional and national levels?

Effectiveness: To what extent have the expected cutcomes and objectives of the project been achieved?

Efficiency: Was the project implemented efficiently, i with international and national norms and standards?

Sustainability: To what extent are there financial, institutional, social-economic, and/or i al risks to
ing long-term project results?

Sustainability: To what extent are there financial, institutional, social-economic, and/or i al risks to
ing long-term project results?

Impact: Are there indications that the project has contributed to, or enabled progress toward, reduced environmental
stress and/or improved ecological status?

o HIS: X iL COHdy It =
[(O2 110] REVHLEHE S HIMEEYE EIt &30
Question Text of the question
Comments Why is the guestion asked?
SOo e wWhat does the guestion cowver?
Judgemnment Howw will the merits and success be
criterion assessed?
criteria
Indicator{(s) which data will help assessing the merits
and success?
Target level(s) which lewvel or threshold can be
considered as a success?
Chain of Steps of reasoning planned to answer the
reasonimg question by :
- quantifying / qualifying indicators
- analysing information
- formulating the value judgement
Analysis Type(s) of analysis to be applied (see
strateqgy Section 10.1.1)
Inwvestigation Areas where data are to be collected and
arecas analysed (see Section 8.3.2)
Information what will be the origin of data
Ssources amd (see Section 8.3.3)
tools
305) /bid.

306) EuropeAid Co-operation Office, Directorate General Development, Directorate General External Relations.
Evaluation Methods for the European Union's External Assistance. Vol. 1, France, 2006.
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Discussion Agenda

[ . Group Meeting

1.

General Renewable Energy Status

1) What are the main renewable energy sources with the highest development

2)

3)

4)

potential in your country? (Solar, wind, biomass, hydro, geothermal, tide,
waste) What is the potential capacity of each renewable energy source

where it is feasible for development?

What is your policy goal for renewable energy development (short, mid, and

long term)?

What are the key renewable energy sources does your government plan
to promote the most in your country? What renewable energy sources
do you think should be developed and wutilized for the benefit of the
country both in the short and long run?

What is your government's strategy to achieve the goal for renewable energy
development? Do you think the goal is achievable? What do you think

the government need to do to achieve the goals?

5) Do you have any specific government organizations (or department) responsible

6)

for renewable energy policies and implementation?

Is there any criteria specified by the government on setting the tariff for

the electricity sourced from renewable energy?



7)

8)

What are the institutional, technological, financial, infrastructural, policy

challenges in developing renewable energy?

What is needed to be done to promote the renewable energy market in your

country?

ODA Fund for Renewable Energy Development

1) How many ODA funded projects have been implemented so far, and what

2)

3)

4)

are the major renewable energy sources that have been utilized through

ODA fund?

Has technology transfer taken place significantly through ODA funded

projects?

How effectively were ODA funded projects implemented? How effective

and useful were the project results after implementation?

Has any of ODA funded projects produced positive spin—off effects after

implementation?

5) What are the major benefits of implementing renewable energy development

projects with ODA fund?

6) What are the major problems associated with ODA funded projects during

and after implementation? What majorly caused the problems? What

should be done in order to improve the problems?

7) What is your opinion about attracting ODA fund for renewable energy

development? Do you think it is beneficial for your country? If you think
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so, what is the reason? If you do not think so, what is the reason?

8) What are your general recommendations to improve the performance of

ODA funded RE projects?

9) Which particular renewable energy sources do you think needs to be developed
with ODA fund for the benefit of the country?

10) What do you think about bringing social enterprise models (non—profit
business model) in the area of renewable energy supply (or development)

with ODA fund?
I . Interview Questionnaires

1. Renewable Energy

1) What are the main renewable energy sources with the highest development
potential in your country? (Solar, wind, biomass, hydro, geothermal, tide,
waste) What is the potential capacity of each renewable energy source
where it is feasible for development?

2) What kind of financial supports does your government offer to renewable
energy based electricity providers? (Tax exemption, incentives, subsidies
etc) What are the main renewable energy related regulations?

3) Which renewable energy do you think needs technology transfer from other
countries? What specific technologies of the renewable energy are needed

to be transferred for each renewable energy source?

4) What is the number of companies in your country involved in the renewable
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5)

6)

energy market? What services and products do they provide? What does
the government need to do in order to increase the competency of

domestic companies in the renewable energy area?

How strong is the R&D basis for renewable energy in your country? How
many universities, research centres and government institutions, and
company R&D centres are dedicated for renewable energy development?
What types of technology do they possess? How many renewable energy

professionals are there in your country?

What is the government budget for R&D on renewable energy? What are
the main areas of renewable energy that the government R&D investment
is directed to? Do you have any specific R&D programs or projects for

renewable energy provided by the government?

2. ODA funded RE Project

1) Where is the funding for the RE project sourced from? Were there any

2)

3)

conditions attached to the funding? If there were, what are the conditions?
Was the project affordable for your government? Do you think it was

worth for the money?

How easy is it to operate the plant? (Very easy, easy, moderate, difficult,

very difficult)

How often do you have operational problems with the plant? If you have
problems with the plant, is it fixable with the skills and resources that
you have in your country? If the problems are not fixable by yourself,
how do you solve the problem? What is the general cost for maintenance

of the plant?
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4) Were trainings provided before, during, and after implementation? Who

were the recipients of the training? How effective and useful the training

was? What could have been done better with the training?

5) What were the expected and unexpected outcomes of the project, and how

do you currently deal with them?

6) What are the major successes of the project and why?

7) What are the major failures of the project and why? What should have been
done better?

8) What is your general evaluation of the project performance? Do you think

the performance successful, or failed?
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