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#531 KNUBRAFEAE (&KX

JICA Study Team
Form of Daily Water Level Record (Monthly Table)
Province : River Name
District : W.L. Station
Commune : Coordinates N ° '+ "E °
Village : Observer
Year :
Month Morning 6:00 a.m. Evening 18:00 a.m.
Time Weather Water Level Time Weather Water Level Notes
Date m cm m cm
S O O L
I O O L
ST B O | Lo
SN B Qe O
SR O O L
L IO O L
AN ol s o
ENnE ol I o
9 O O
' ol V" Vol | |
YN R ol V" V1ol 1
RV I ol | (1o |+
N ol V" V1ol |
VRN R ol V" V1ol |
RECH T ol V" V1ol |
T ol V" < Vlolt |
BTN R ol V" V1ol |
s || ol V" V1ol 1
I ol V" V1ol |
0 || ol | 1oV |V
a | ol V" V1ol |
N ol V" V1ol |
N ol V" V1ol |
Y R ol V" V1ol | |
s | ol V" V1ol 1
e | | ol V" V1ol 1
T || ol | (Vo 1 |
s || ol | 1oV |+
N ol V" V1ol |
N ol V" V1ol |
BTN R ol V" V1ol |
Weather : O=clear weather, D=fair, ©=cloudy, @=rain
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Sample of Discharge and Gauge Height Observation Data
Measured by JICA Study Team
. QObs. | Gauge
River . Obs. Date . : . Q Obs.
) Disch
Name Station No. (YIMID) Time |Weather Iscxarge Hight Method N
(m/s) (m) |
YYYY | XXXX |_A-L_[1998/9/2 13:10 | _fine 535.35] 12.22] Current [Q=45.526*(H-8.767)’\2]
A2 |1998/12/8 15:30 | cloudy 39.68]  9.68] meter
A3 [1999/2/9 12:52 | cloudy 2344 9.83 13
A4 [1999/5/29 1115 [ cloudy | 17013 10.68
A5 [1999/6/25 1420 | cloudy | 359.56] 1157 Al L
A6_|1999/813 9:25 | cloudy | 229.45] 11.19 AT
A7 [1999/9/5 1115 | cloudy | 250.15] 1114 =121
A8 |1999/10/9 957 | cloudy | 184.96 10.77 E AG\
A9 [1999/11/28 13:00 | fine 6853 10.15 £ LTI
A-10_|2000/1/27 1520 | fine 60.75] _ 9.60 211 A
A-11 [2000/6/4 9:33 | cloudy | 196.18] 10.30 > *
A-12_|2000/7/30 9:59 | cloudy | 320.77] 11.35 g
A-13_[2000/10/1 9:15 | cloudy | 22041 10.89 8 o SN
A-14_[2000/12/17 9:37 | cloudy 74.18]  10.10 10 1 10412000
A-15_|2001/2/17 13:17 | cloudy 3212] 9.9 ALL ’
A-16_|2001/7/4 10:49 | rainy 35929 1159
A-17_[2001/9729 17:28 | fine 196.52] 10.84 9] A2
A-18_|2002/1/9 1135 | fine 56.87] 10.05
A-19_[2002/3127 9:45 | fine 27.35 _ 9.86 a3
0 50 100 150 200 250 300 350 400 450 500 550 600
Discharge (m%/sec)
Stage - Discharge (H-Q) Rating Curve at XXXX W.L.
Station
(YYYY River) [JICA Study Team]
HBR: G A
Ly
X535 KA —FHEER (H-Q#i#R) Dl
L. N =
#532 K- REHHRROZFHEH]
Calculation Sheet of H - Q Rating Curve (1/2) Calculation Sheet of H - Q Rating Curve (2/2)
Rating Curve (1) from  02-Sep-1998 to 17-Feb-2001
Gauge Height for Using : 9.60m~ 12.22m N
p 2 (£ b2 Rating Curve (1) fro  02-Sep-1998 to  17-Feb-2001
Q= 45526 8.767) "2
Basin MMMM River | YYYY [ station XXXX
No. Date Time H [ H2 Q J/Q H/
1998/9/2 13:10 12.22 14933 53535 23.14) 282.74) n*[HJ Q] = 16 * 2276406 = 36,422
1998/12/8 15:30 . 39.68 6.30 .
1999/2/9 12:52
4 [1909/5/29 11:15 [H1* [V Q] = 17098 * 207218 = 35430
5 1999/6/25 14:20
6 1999/8/3 9:25
7 [1999/9/5 11:15 n*[H?] = 16 *1836.327 = 29,381
8 1999/10/9 9:57
9 1999/11/28 13:00
10 [2000/1/27 15:20 [H2] = 170.98 2 = 29,234
11 [2000/6/4 9:33
12 |2000/7/30 9:59
13 |200010/1 9:15 HI*[/ Q] = 1836327 * 207218 = 380,520
14 |2000/12/17 9:37
15  |2001/2/17 13:17
16_[20017.4 10:49 [HI*[HV Q] = 17098  * 2276405519 = 389,220
n*[H]*[H/ QI-[H1[V Q] 36,422 - 35430
a= = = 6.747
n[HJ-[H]? 20381 - 29,234
[H2[V QIHHIHV Q] 380,520 - 389,220
= = = 59.152
N[HZ-[H]? 470,100 - 29,234
a’= 6.747 ? = 45.526
bla= 59152/ 6.747 = -8.767
Q= a?* (H % blay? = 45526 (H  -8767 ) ?
Total 170.98] 1,836.33] 3‘133.9—5‘ 207.22] 2,276.41
Hish: A AT
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H #i: “Micro-Hydropower Sourcebook”, by Allen R. Inversin, NRECA,
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Flow Duration Curve at Kbal Chay WL Station
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%533 WMEBEREEROHF (27X —27 EIVHZ NF % A KMERIFT)

Duration (%) | No.Days per| Discharge Sepecific Discharge P (kW)
of Year Year (m?sec) (m%sec/100 km®) [ (H=30m, »=0.7)
20% 73 6.60 12.56 1,454
50% 183 281 5.36 620
80% 292 0.40 0.76 88
85% 310 0.29 0.56 64
90% 329 0.23 0.44 51
95% 347 0.07 0.13 15
100% 365 0.0002 0.00029 -
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P
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MV Line e
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o MV Line: Medium Voltage Line (22kV)
LV Line: Low Voltage Line (400/230V)
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55.1 REMEHREREMORNEE

FEE R EFEMEO T A NI, TGRS TIIU To@E Y HEE L £,
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RKOES, AKTEEFBOSE . BUKIED & S 13 LE O & 4 /M3 5 720128 3~
SmLITF & LET, BUKBHROFESMRETAMD Z LI& Y, RinkzRDET,

Kbmnbomd &, WilE, 227 ) — e, $kFE, 77— FEEE2T/INKARBETA F~==
T G —MH) FICRRMORB S, UTomEy FHTE £,

Bl & (m°) : Ve = 8.69 x (Hd x L)** (m)
a7 ) — Mg (md) 1 Ve =16.1 x (Hd? x L)%
#kA7  (ton) :Wr = 0.274 x Vc*®°
/7 — N E & (ton) : Wg =0.910 x Qf**%
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ZZIZ,
Hd: HKHED 5 & (m)
L: BUKHE XGRS (m)
Qf: Btk & (m%sec)
(2) i

¢¢Kﬁ%%ﬁ4F?:;7w(%i$w¥wyﬂ)ﬁﬁ@ﬁ%ﬁﬂg\m@m@@%mT%@
WY HRELET,

R (m?) “\Ve =515 x Q*

=27 Y — M (m) 1 Ve =169 x Q%%

B B (ton) - Wr = 0.120 x Vc*®’

7 — N H & (ton) 1 Wg = 0.910 x Q*¢%

BiREESR 25 (ton) :Ws =0.879 x Q™'
(3) K

VAL =TT DU OVTEHEE L, b L IXFB O R 2 oK k& Q (m¥sec) & L
TR ZRE L ET, KO TEERIIKERE (L) LEREMAKE (Q »oRELET, K
oL OKERIE B, Kigm H) bREKMEHKE (Q 2»oRELET,

TR A F~v=27 b Fmxrx—UH) LRORBRANS, DToL S IcHiELE
‘a—o

sqrt(BH) = 1.09 x Q**"®

Bl (m°) : Ve = 6.22 x (sqrt(BH)) ** x L
a7 Y — MR (M) Ve=Hxtx2+(B+2t)xt
{5 & (ton) Wr = 0.577 x (Ve/L)*®x L

é?
=~

(Y
(Y

Q: Fe A fd K B (m¥sec)
L: K BEHRIESR: (m)

B: /K#IE (m)

t KD a7 Y — FJE (M)
H : K ¥ (m)

KIEITm B K & U CRHE L £ 9728, #EKEECKEDST-NMERIGAIL, 207 ) —
%(wﬂKAB%WHTﬁyaxﬁwA~%%m®ﬁi&Lfkwiﬁo

KNI B ENEE G, £721% PVC A 7D L H 1T B HM B CEFHRT A1, BEEHED
72 DR RNV L 72D F9,

(4) NUA Ny OKEER)

R 3 m @mﬁﬂ?ﬁii_%ﬂiffb BRERAEZHNTNU R by 7 OEZAZHE L £, 30 cm

FEBAZDHEZADOLGAIIIEE L L, 30cmL FOEAEIZIZPVC XA ' ZiH L E T,
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(5)  FEFEH

BEMO A MIZOBREREN LA LET, AvAX—T7 7 2 TriHli 2 $525/kW & 5E L
F L7,

(6)  BlEMR

BlFEAR D = A MIHEALEMR & ARER BRI CTRE L £3, 5528,
7 TlEE

Y AR =TT v DEETITRERRE O 30 %EWHENR PiER L LR ELE T,
(8)  Hifhi

TARFTEBFEO DO = 2 FEE T TIORT 22 EICTE 5 TL X 9,

# 551 /INVKAREFEO R NEEBIZHAV S R

No. IH H HLAL HLAG
1 A $/m° 5
2 Rt DR L $/m’ 6
3 ~Zaryy—Fh $/m’ 80
4 o s 7 ) — b $/m’ 130
5 7811} $/ton 700
6 St $/ton 1,200
7 JKHE - FEEERE $/kW 660

(F : BIBL, FHMARL, MIHE %2 T0)

g P

FROBMMAZEMATICN 720 TR TEESLETT,
1)  EREOHEII B TORMENT 5,

2) EBEOHAMIX, BTO OEE, 77t AEROAHE, FEORR L, SEIEE
AR B ENET,

3) LERDOIH, MEMEAIITGOTEMENT 22 L, ZBILET, FhHmihsr
FHEOHIGNE DF = v 7 BNLBETT,

552  EEEHEHROaA MNEE

al

ERLCEMIR 2 A P OREL, 1) TIERCER, 2) REAER, 3) Atk 4) HEERE. O&F

ELTHELET,
(1) FERER

PIEREROR SHE#R (5.4.2 fi, THEREREONE)] Z28) | 22 MIRATHREELE
7
Cost for MV lines ($) = Length of MV lines (km) x Unit cost of MV lines ($/km)

K AH—7F 2 TlExt R BRI Bl 2 $5,100/km (500 A iixf4:) | $6,000/km
(500 A LA BitR) & L CRMEL > TWET,

JICA VK'Y TE P2 -53 Rk 18 4E 6 A
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(5.4.3 i, MEEEBEREORE M)

Za

VAR MIWATHELE

Cost for LV lines ($) = Length of LV lines (km) x Unit cost of LV lines ($/km)

K A B —7F Tt R AR, HAlh 2 $6,500/km (500 HEHF A 6 4) |
(500 tHH UL Eit&R) & LTHRED > CWET, £/, (KFEELER 2 P A E iR
A%, $9,800/km (500 - Rimxt4:) . $10,700/km (500 HEHFLL Fef5) & LE L7,

@) AEBEO=R L
Z

BIEZITIF BRSO NP ER BRI S RERBR~OSIE SICHEE L £, BETHEET
2 kV72r5 400V H L<IZ230 VT, BIESROEEIIEHMAOREFITEREICIDIRFE D T35,
W, RS EEHAEROBSNG, BN REOEEMETRA L E T,

VAN =TT ERFECIL, 22/0.23 KV, 25 KVA O B2 E g8 A FTEEAVL B T2 O R — T

$7,100/km
(PR D 55

T, 7o, WHTAHIEELROEX (HME/ ZM) BIOREZ, BINEEOFELFEEORE I
MHRED F9,
ZEFR B, BIFESMO LA T MBI E > TWAEAIE. TEEZSEZICLTCRELY £7.
No THH AL HAAfh
500 fH:A45 500 fH:A45
A PLE
1 22 KV H L AR $/km (355'#(:22) (560,Om0m02)
2 22 kV HERED AR A AL AR DR 2R $/km 9,800 10,700
75T 95 15kVA HiAH
4 £ TE DI 2 ) $/set 6,200
IR 25kVA HitH
5 £ TE DI 22 ) $/set 6,600
IR 25kVA 34H
6 (SETE D LB ) Slset 7,300
754 50kVA 3#H
! (SETE D L ) Slset 8,100

*3 4H 4 #1(50%) & HLFH 2 #1(50%) DY ARE RO I E -

(Mgt FEAR)
(4) FlEiEHi 2 A b
FREFG A M, a) A—F L ZDOFE~OEY AT, b) A—=FNLFEBA~DF|EIALHE, ©

TL—=Rbta—XE2B0EBNOER, DEENET, AvAX =77 Tld, FEER= A
N 1 EHRY D $50 EMHEL E LT,

JICA IRV TIH P2 -54

A FRET AV —FI Hll B w24 -7 A

Rk 18 4E 6 A
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553  HEFREHEHoaX b

EEMERFE I 2 2 O —FlZ LU FICRT,
1) EHEAN SR OO OEANE 24 OIREFE N (d%E, HingELzat)

500%/[7] x 1 [A]/4E = $500

2) 5 NOEEFEHE OKE $40x5x12 » H = $2,400
3) tAREEMOHFEHEAEEXE $60x 12 » A= $720
$3,620

55.4  FEROBEIBEINR X TR EEE

TBARE 20 F & oRkp ok o0 BOFTE T/ N K /) S8 BB RTINS 01T D W3, MR RS K 0 LUF ool v LA
%)@i‘é—o

%552 /KARBIHEZIHWD, FROIHMRIZE X T MENE

Depreciation Initial Cost Monthly Depreciation Cost
Period
Civil Structures 20 year A AJ(20*12)
Turbine 10 year B B/(10*12)
Generator 20 year C C/(20*12)
Distribution Line 30 year D D/(30*12)
Total Total Initial Cost | Total Monthly Depreciation Cost

i FHAR
IKH & HHEEM O EMARMIISFEZ LTI 2 L 2D £,

5.6  /INKIIFEERTE O 72D O — XA 2R B A

IR EFHIREIZY > TE, —RICRIORTHINEERNSR I E T, VX&%fﬁyfﬁ
BT AHITEAEDORNET E’C/\ﬁ&ﬁ”zﬁ*&i/XTA& LCENENDTLEY, 2D, #HT
RPN - BRI AN E T =7 MCBET A D L2 97,

KB OFHE, BT 5. XV FEHEHRICOWTE, BUTFIORTHA RT v/~ ==
TANHRENTWET (Part2 D& L ESM) |

1)  “Micro-hydropower Sourcebook”, a Practical Guide to Design and Implementation in
Developing Countries, by Allen R. Inversin, NRECA, 1994, NRECA (National Rural Electric
Cooperative  Association)  International  Foundation, Washington, D.C., U.S.A
(http://mwww.nreca.org) [Paperback only, $25 + shipping]

2)  “Micro-Hydro Design Manual, A Guide to Small-Scale Water Power Schemes”, Adam Harvey,
Intermediate Technology Publications, United Kingdom, 1993, ITDG (http://www.itdg.org/)
(http://mww.developmentbookshop.com/), [Paperback only, $57.49 + shipping, order available
from www.amazon.com]

3)  “Layman’s Guidebook on how to develop a small hydro site”, Commission of the European
Communities, Celso Penche, Directorate-General for Energy by European Small Hydropower
Association (ESHA), 1997, (http://microhydropower.net/) [Available online PDF from web.
Site, free of charge]

JICA VK'Y TE P2 -55 Rk 18 4E 6 A
FAE RV R 5 B b~ 247 7V A
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£56.1 /INKAFEEEED D DRI R BIFERE(LAEED)

HBiEY ErE-EZH
1 | BUKIEISZ A UK R D22 E LTS8 TE 35,
(Intake Weir / Dam) cBUKY AOMEEIX T 7 — MiiEE 35,
<BUKBE D HIC AT AT = R E L, A BRAY)— EERER T
TEDRRIZT D,
ERER ML MERFE PR B R LR AT RS O A XD,
2 | bt SBURS DO FTIS R A 35T
(Sand Settling Basin) L DA ZHERD B A 7% T 5
TR HLN O SEEIEHIE 0.2m/sec, KIRIE ImZJFHIEL T, bbb FX
ZRTET D,
- [FEERICHE OIEE(L 2 XD,
3 | KR JRAIEU TR A RET D,
(Canal) SEKRBOKFE HIT~=0 7 ARERNS,

< [Al— DK FE TR R DOBIK 225 5. 2 DI A FIMm 2 8 H 35,
K BEOE R IT . K BENE MR ES ROV N OFFR TR LT
(Im/sec fiitk) &9 5,

4 | KA KT B A% 3B 35,
(Head Tank) KM ZE R OB A % 30 BORISL L T2 BT L,
NE 5 — NEFRI LU CRHBE T, 5T AL AR A 1 9
RTD,

KRR L B B oD A KA %

SFEPRIZIRA LT T2 HERR CEDERIT, TS — M RRIT | FE) CTHME
TEDERAE LRV — T,

KAEOREIE ISR 7V — MgV T8,

5 | AKEEH TRIEETT T A E R K E 2 B
(Penstock) PRSFH 2 BB L CHERR A AL T 5,
ENORBRFHGEITIR AT 3.5misec EL, BRIIMIHE—7 5,
6 | J&EAT FERRD SR, RIS R D AN — AR T D,
(Power House) FEBATREZIL, EEOOES 1 m ORIy 7Y —MELT D,

A BRI LB HEL T 5,
R RHETRR PR T,

- By B o s 0 AR T LU EE T 5,
7 | Bok\ HOK N, KELDHE T4 2RISR ESERNED, —EDKEE
(Tailrace) ROIDNTHE T2,
Hih - FEAE
JICA /K'Y TIE P2 - 56 FhE 18 4 6 A

A P RET AV —FI I 5 A 28 =77 iR
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%562 /IVKAREBRED 2> ORI R B (BRERIE)

& i E¥E-EXH
1 |k s VK EDOSE | MEEDH T, R A7 e — KA 35,
50 kW RO H ) OHE | HARR— Y — R —F —ZE T 5 L D EHE L 7RO AN
T RRIF LR DIEDBLL T O XA T 5,
> KEFHE HBEICADEIAN =22 FEHETS
> TR B AR A S —E L WE OIS U RIS —E LA D IO LA
fof (B 1= —F) B UK B AR OEBREE TR LI 28k R8T S
-
> AR FEETOFR
B IOV =R AT AT E AU E /3T OBER A e S FOR I EL Chi%
AR S OREDR\ O GRETET 5,
2 | REH FEBITOHENIIARIE S REL, 1 A 1 AR O S CHERI SR DR J 3% G Eo

AR5,

> WA R AT B B AR (AVR) 128D B B 2,
[ & ]

o MK BHHAIT T UL AR TS A

o JEFHK :50 Hz

o JEFEMEIL :AC400V

o ik M EI.3HH 4%
K ISR RE AL L, ~L MO R)ZRAK T 36 LOWRST L OSEMES A8 T
KB T1% ., FBHERIR 85% L L, MAZITRIL 60%ET D,

- A

JICA IV TE

P2 -57 Rk 18 4E 6 A

A ATRET AV I M T AL~ 2577V A
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HH6E KT AT LAOFHHE

6.1 KEGEFEBORE

2005 £ 1 AICEREMNAD IMEICK L TIT o2& T 7 — b b, £ 871,593 #iFd 5\ ik
3BANNFERERIAD 7= DI NNy TV —ZFH L TWD Z ENHBALE L=, £< DERM, fhic
BN 2W2d, Ny T U —RIAZFIHA L TCWET, £/, T 4—E/L BCS ¢y T U —D
FMAEEMR L2 0EE, Ny T U —ORBENMTDORLTONET,

(1) SH S OFfRE
ISR B OB A OFTE M

HAOBEDOEHIZLDHE, METSHSZRELIZLA, ERIIKNEL DNy T
— BRI TE RN, 2L DV AT AREINTH RN, HEWTHRIESNTZr—A
N FET, ERIF, HESMTHIE2—X, FoTHDHNEINYT U —ORREMR NI Z &I
HELTWET, LarL, HELZAFH RV H D LT,

KENNEEA DA A5 70356 OIR W Ffett

SHSORER, WP NEL R DHFEMORNTRbEMZbDIE NNy TV —TF, &
b%fW%*%ﬁVD/Ay?UP—i BRI KER 2 a3 2 BEEHICHRGFT SN TWET,
WEERENE NNy 7 U — 2R THEMIEL 20 ET, LL, EFEMOBEWVIERERED v
TV —ZHHT 256, VAT L2O0HBERANELS 20 ET, N T U —DRZWOD T2 DIFH
REAPMERWEE . SHSITE DIV R IUERE L £9°, O & 2 ATFIHE OHAOEESNZ L D £,

B AN—ZTOEA

HARADLL DIr—A2T, wsm/XTAE% HBLOZ LYy FEEOIREE NI L -
TELLTHWET, W &Rt E RO, /XTA®WEMkiUﬁ$%®HﬁWME
f?ok%%%%_iDH%$M%%@ﬁét Ik, BURASE U] 2B - SRR AR A3 5
:kﬁ%%f#oKMPTH\&Bi@AA~XT§ALTm<:k%ﬁﬁLi¢O

(2 KBtI=27VUv FORE
AR FEPR & b~ fiffi e ) I G A ]

& ELDOFH i%%®%ﬁﬁ§ikhgfﬁ L2aL, KEGERETITEMR LEETE
FtA, LR TEMIHAT21-DICEREEBTDLENDH Y £3, KEXFHI=7Y
y%@@%%ﬁ%%imﬁﬁkwmfiéb m< e Ed, 61T, BEREERMOEHN
WEIZR Y £,

SHS 36 L OV BCS [T bkl L THY KT 2 EEAGEE

HinEENKE I =27 v FTERCRESNET, KitHEET PV BLUOANy TV

JICA VK'Y TE P2 -58 ik 18 42 6 H
AR RET AV —FI| L 5 AL A7 A
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—REBRESTOVET, BREJGFREZBEZTHAT LI LETEERA, 3=V v P&
RIS 2T KT D72, SHS BEL WY BCS O X H ICH I OBESAN 2 H EFHT 2 L oE
T5Z LITREETT, WREEANAE L, REFTHRNT O ARRNTSE . MERRLEICR DT
BIZHORADLTLLE Y, A MP TiX, KEEI=7U v Ni&, £2OEWT AT LEl, BLO
FEDOHERFE L OMA N SHELE L 8 A,

@)  EEOT 1 —F L BCS O

o e ax i

BEAF BCS DIZ & A Y OEJIL, F o SHRWT 4 —BAFEHKTT, Ny T U —FED
720, PEVERGCIVERICER L CWET, 70 —BARER ERsom hERICED
HEHEDIC, Ny T UV —%2EINCER L TREBELTWET, BAe2ERE, A& HERED
Ny 7TV —%ZFRUCESER TARBEL TWET, DRI AETL70IIE. Ny T U —OHER
BICL > CTREBEBERBLWELEEZRET ALENHY £7, BEfFfOT 4 —E/L BCS TIEZ DA
DEREINTEY, Ny TV —0HFMICEREL 52 4, BCSITWHAELEHT D& TT,

Fe 5 T g

7 4 —E/L BCS TIIREL T OBEEGENENZD, Ny 7 J—fRERELEETE EEA,
Ny TV —%Z@AELIZEE. Ny T U —ORICAHERNY . B LI, ERITZ
DX RFEFELNOTICHRBNRE LI > TWET, BMAEELEIT 2720 RET TS (5D
WEWh A —%) NUETT,

FE IR O F S s

FETH, N T UV —DRENSLELR->TND I LEBRMT AR (LED 7
7)) ORBEHLEENET, REOFA I T ERWO D HELZIRET 52 L6 TE 08, FIHHK
PRORE, FIAREZEEL, AR TILERHLOT, HFENEE L2 T, HlzE, Ny
TU—DOFET00AhDOLRE, KEMEREEZS50%ET5EA550AhOEREF A TEE
TY, FHAMEEAAREIZLI 2V X 50Ah = 600 Wh 7220 F3, /it-T, HH120
Wh ZFIHT 2546, Ny 7 U =135 BFFA L5 RETD2HLENH Y £3, FIHTHE R £
T 7oL, EHEEREZ /NS < T 50, FHARMZEG T2 & B0ETT,

FE B Rk DM EE

BEAF BCS Tk, ROy T J —ORBREMIER SN TOETA, ZORERE LD &
FEAESHERE, £ER, KELEAY TV —0OHEZIR T £, Zh T, BEOIHE
B HE, Vb REHAERECX ET, I OFREEEITRRNRS )72 LT BCS TRURATRET
T

6.2  fhEdiEE(L &AL

6.2.1 KEgJt BCS 2 & B #EtE L Tip—IiZ?

2004 4= 12 A 75 2005 4E 1 AIZH) T JICAFREM 23 2E O DIME 726 & 7 U o VA L7 fb &
kD é, NyT U—MRIADOEKRITAEEET 381% T L, ElI¥ 7Aoo 98.3%., ik

JICA VK'Y TE P2 -59 Rk 18 4E 6 A
FA AT ARV R 5 B AL~ 24 —7" 7 TR
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TNy 2NN E T 2T UMD 0.7%, EDOWRINED > T=DIE = LAV T v TIND 3.2%TT,
Part 1 DX 362 1T -END LT, Ny T U —8 LRI H AT OIFEEAEROIN (F %
XU, ELVFALXY, A bhwr by, FLEb— FX—ALILF=2TA, b VT w7,
TR AN THIIE LS 2o TWET, ZA6OMOREIL, Kt BCS OakiE Bl
ELTmWMEREZR G £,

ZD MP TiX, #HE % 100% DK EEFEZENRT S FEEE LTRELTVWET, MDD
UMTITBEATEIC BCS 23722 W ATEIZIE. KB BCS 2 ericikiE LE 9, IRREE I, L
TaRGME L CaBEMBIE CHWET,

1) MAPREET, BCSOLMAZREL, @Waix LET,

2) ARy T U —% 23 FEmAETEALET, & 50 Ah Oy 7 U —|% 25-30
RAFEECHEATEET,

3) KA, 119 1,200 V= VEREDFEREM A KWW E T, T ORME T BCS OiFE R - it
HEEEB IO — 22l ET,

4)  FPAM, BCS DiEE « MEFFEHEA MY L ET,
5) BCSOFTHAMITEIFIZE L ET,

6) HRT-ONNEEEI =7V v Kb DHWVITRMIEMIZ L v ELSH=HE121E, BCS i
fESNn. £77 BCS DA WOR Iz % énif

FEADHY T 5 Z LT L e 5 R0l « HERFEEERITRD £ B0 TT,
1) 3 A OFREMZE LA
2) PV /x/LEHE, BCS., #HmH OERR
3) REREDORG
4)  EMRK 7 E OWHEFES O &A1 B
5) fBH O & FRERLERD DIME ~D
6) BCSHMDIEH

6.2.2 N PV AT MM X B HLE-> TR—IT

AT & [FERDOZRM T, PV VAT A& REBILOAIEHZRICHRE LET, Ziud, FERIHON

YT U —ZEATE VWL ) AWK ZxIG L LET, #EHEEDO KL BCS & #7e0 | PV

VAT AD—IE LT Ay T — L RFMBETHREINE T, 7L, LUFEHESRME T,
1)  AAR, ToT B EOERERE B R TEAT S,

2)  FPAD. 45 FRIIAN TV —NEMELZGAICE,. BE TRy TV —%2EAT
éo%®§$kbf\ﬁﬂ—ﬁﬁ%ﬁﬁifé kﬂb?kﬁ@i?

3) PVIRARTADOFTAMEIBHIZELET,

4)  HREONPEFRI=ZU v REHDWITRMEMIC XL 0 ELSNZSEAITE,. PV &
AT NERE S . itpv/XTA@@mm®ﬁ_@ LET,

FEAB YT 5 2 ESmEE L 70 5 F /0l « MERFEEERIIRO L B0 T,
1) PV RRLOIERE . BRREROEHIMHT
2) RNy T U —FHDTDDFERL TEDEIN
3) Tr. BRI EOTEFESLOBEA &R

JICA VK'Y TE P2 -60 ik 18 42 6 H
AR RET AV —FI| L 5 AL A7 A
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6.3  EfEHUETOE(LF

(1) BALKIRFE DIRE

N7 U — R O K FE K < (10-20% A1) ORI BCS 2372 <, 5O BCS £ TRIE
BEEW L COWAREERGE LET, ZOL 2 RAEIZE T 53y 7 U —RIO% & 2% 50%LA
Lizmdsrz LB ELET,

2 N7 ) —FTEHFEOH
Ny T U —FEREE T D720 T ORBMABE L 720 £

- FN® D WITIE AT IC S BCS MES | EHETREDLOIIN Yy T J—2EAT
WL D D556, BCS TENBmWEHIBTE £9, ZoHE. MRICKEERED
14372 BCS kBT 2 Z L2k, Ny T U —MRHDOEKRZ M ETE LA EErERN
HYET,

- Ay T U —DBERER W0%RET, TUA, BERENEOR DI EELD DR
WO DITHT 7 RFRIHENTWAEAE, KEYE BCS BN L CWET, N7
U —3 L OMRAZE B LHNGE ) MSERE T,

- %< OFETIZ6V @/J\i@/\*‘/'f‘U“—753§>E>$%f§j§&l/’(b\iﬁ‘o L)L 2T E
WO BRI CliEZe <. BIMEEHATHY . %¢éwfﬁ - HICX o THIAH
Eﬂwﬁbiﬁo_®%@dﬁ@#OTﬁW@%%$E% DFEIFNH DA,
BCS DEEIZRAALET, 6V AT J—DFREITIL. 12V/\“/5‘U~ﬁﬁ WZERER L
72 BCS Z#F|HT& £,

()  EEFASEORE

VAT AR O, RELBFTCORGFANEZRETDILERS Y T, REOEFHIL 5.1
KWh/im’/day T, & FH13 4.6 kKWhim®/day T9, EEHEZEEE Y B HETT O 08— Rl T
SN e m%®7ﬂw%9ﬂ®%ﬁ% TE AW 2T 200, RARF PR R E TR D 2 &

%?&é“é LET, TOHE, BRI EBERICRRPECET, £ 2T, HFE Y A 582
EEFFLE I 0 RV T, Hﬂﬁ&fﬁiri@ B EEZHWTRGET 2 Z e 2EEe LET,

H &L Tl PV £V 2 — /L OFREERE D ﬁﬁ%mLm?étﬁmigﬁﬁffﬁ

PV 7 LA idmE & (ABEERkoSAE) & L. A FOMEICAERET D08 KT, HE
ﬁfiﬁ%iﬁﬁwﬂ®%$E%WkM?éi9@ﬁf%ﬁmbi? # 631 FAHERBLID
TNENOMNOEREERIAE AR LET, BT EOFELWARELZRAP - BLL, RTEE
—BIZIfFLET,

%631 MEOHHEL PV AAXLVOERAE

ML —F Iy HQ—J‘% 3 = (E
T N—" M (KWh/m?/day) AR L ()
1 Kampot, Koh Kong, Pursat and Takeo 4.6 5
2 Z DA 5.1 10
Hit - FEAEE
JICA /K'Y TIE P2 -61 FRE 18 4 6 A

A FRET IV —FI Ht 5B v A4 -7 A
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(4) AT LR
KB BCS DERaR—% F 2L TFIRLET,
1) PVEY 22—

PV ¥ o — VIXEH B ICER LEGA IR KRB RSN E T, %3,/:1»—/vamr“b>
Ens e, HhERE ﬁﬁTLiTOLKﬂOT mﬁUL®mw%mmf%%£
PHED PVEY 2 — VAR, HOHWIHNEEEWTZT 720 PV%/":L»—/I/%#E
HAETEDHZEBMETT, FlZIE, PV EHENTH 2V OFE FMT#ET%&&&#%
é:PV%/:~w#Wﬁ1WWW%Mﬁﬁ)% VAR T CHHRETEXLHZ EN
METT,

2) FEEIEE (Wi kg L OB EHT &)

FEEEZNRANIAT O 7201, TEEEIT Ny T U —OFERE %bﬁf}iﬁﬁ”é &
&bz, B IR %ﬁoz\ﬁﬁﬂb@iﬁ‘ T B I Fe R A (0
et ILFERE 2 FF O N H Y 9, KEOBREZLET S0, BT & £E
HEE D D VI RIREF D SE T,

3) AAR
PVEERZHEE L., 1 HTEETAHEOHIC PV BV a— L EHASEDLEDZ EBNE
<7, m%m&ﬁ @t&>Pv7v4ﬁ%%$“%%ﬁmbf\%NV?U~K%ﬁ
LET,
(5) FEAERL G RT A —H
#6.3.2 (KB BCS HEER G NT A —FX 2R LET,

* 632 KBt BCS DEERF /T A—F

= o= */%Z/% NN N
iEEy INTA—=H HAZ {5
i
1 Horizontal solar irradiation 5.1 kKWh/m?/d Country average

Minimum average for lower

2 Horizontal solar irradiation 4.6 kWh/m?/d . e .
irradiation region

Decrease of output due to dirt,

3 Module derating factor 10 %
years of uses and so on.
4 Columbic efficiency 90 % To charge battery effectively.
5 Charge controll_er (CIC) 10 mA/day Depends on manufacturer
consumption
Depth of discharge (DOD) for shallow cycle lead acid
6 50 %
of battery battery
7 Charging interval 5 days To avoid deep discharge
8 Voltage output from 135 v Minimum voltage to charge
charge controller (C/C) ' battery effectively
9 C/C capacity 12 Amp To charge battery effectively
50, 70 Present battery size charged at
10 Battery to be charged & 100 Ah DG BCS
i SR

(6) I LT ABEORE
ERITRT LT, BOVEEDOI NNy TV —DEEMEREIZTS 0% E LET, LN THEN

JICA VK'Y T E P2 -62 Rk 18 4E 6 A
FA R REm v —F 7 B b2 s =77 A
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v T U — O AR A EITRO L 520 £,
- 50Ah®%éz5Ahifm@(ﬂ%)ﬂ%
- 70AhDYAE 35 AhETHER
- 100AhDH 50Ah2‘<fiﬁzaa

R L BCS EF VO AL b

% BCS THHFBETH NNy T U —0, HHNI—ERTHRIEHEEZIRD D LENDH Y £
T N T U —0%EB X OMEBIIMAEIC L > TR Y 9, ERiko /NS 2 8% %28 CIE
IR =B RERMET 5720, OEDDOKREZ BCS LV, FIEHMIZHE L7-/hX72 BCS 27
FICRET D ZENEENE T, NS EL I AA—T 25720, BCSETNLELUTOL TV

T T LET,

- BCSET/L25 1 »nH 258FT

- BCSET/AL50 26 b 5HOHFET

- BCSEFT/MALT5 51 b 75HFET

- BCSEF/L100 76 5 100#HET

10 0 FFLL B HET B HEOHA, ERETFA LB EDE THE L £,
(1) AR

BB RAPET DDA T O REEBLET,

%Sy T ) — & T D 1 DR

BCS DA B A RET H-0ic, HHuamz T, &
DET, MPTIZLLTFTO XS IZHELE LT,

- 50AhDONNYyTU—(T2EHED3 0%

- TOAhDRYyTU—[IREHD5 0%

- 100AhDRyTU—[ZLEHKD 2 0%

BNy T V=BT DI ORLE BRI TRE L7,

RN ANy T U — a2 T D LD H

/R\“/?U"_‘@ 'ﬂai (Ah) Ban
+ Fo B E IR

FaFE & Timp (Ah) =
KB LAY PEIUREL (M) X FE BRI (Cerr) (cre)

T

B DRy T V=% KETHEDIZ, BERERDLVLENHY £4, FETIEET/V BCS
%K\ﬁﬁjﬁﬁﬂ/T)*@%Tbi?

A FRET IV —FI Ht 5B v A4 -7 A

e FABA L S TY—$
Ny TV—RK&
BCS Model 25 BCS Model 50 BCS Model 75 BCS Model 100
100 Ah 5 10 15 20
75 Ah 12.5 25 37.5 50
50 Ah 7.5 15 22.5 30
JCA IRV THE P2 - 63 Wi 18 4 6 H
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VEREEEZHER, LEERBIOENEIIUTO LI ITROET,
Fr e e (Ah/day) =
KRBT (Tlmp) X N7 V—OieH | FEE MY (day)

FTEE /1R (kwh/day) =
AT BT (Ah/day) x  FEFEFEE /1000
PV AREZRET D20, BV 2a—VOHNEREMOMLENRD D £, 4 PV TV 2—/LR
50 Wp (fx K#E /1) T 3.00 Imp (I &Eift) 2 BT 556, ROXIICHELET,
PV EV2— LR ET i KE (PVIRER) =
PV REE x HEE PV ORELL - I5IURE

PV EY 22— /LORFEE =
PrER e [ (N7 U — BRI x & PV OFREEIR)
PVEY 22— VO ED Y EiF T LEBEAIZHIO ET,
KEGEMDOFTEREIIUTOLIIZHEL £7,

BCS EF /L2504 1 kWp
BCS EF /L5004 2
BCS EF /L7504 3

BCS EF /L1004 4
(8) VaBE A+ W

PV &R ET 2720 O LHERIE 1 kWp b720 U m? BRETT, ZAUIFIAT 2 KpEhof
B LOTHOBIZ L > TEDELDES, No T U —FKEEIT, 1 kWp AT AIMHEK 3
m’ DREEALEICRY £, WAMSTEROEEZAN—ZLEE LT, 1 kWp VAT ATH
15 m* O HHIE BN SHEIZ2 Y £T,

9) A NEE

KB BCS DY A FERET DR, UTDOZEEZELET,
- EAETT 7 & A AHERR T
- ETOWHHENST 7 A LT W
- PV RN HRARH 8 KEN DA 7 A RFE TN S SV 5T
- THEETHRO RO B HHT GBS AT
- PR ORI WGP

JICAHVEY THE P2 - 64 SRk 18 4F 6 A
A AT RE= AV R 7 B~ A8 =77 AR
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6.4 PV AT AT X AANINER O EALEE

(1 AR

HhEeR PV R, IZEAEDEFERB ANy T ) —% AT L7200 EEN 2 =720 &
) IR EN DO REBILOZIERT, WKEFR, £l E2xtg e LET,

2) B
AHFEHDOEBEXRFE LR T 57201, RSO AR, FIARMEZHEET ILERH Y £,
GO0, FHREOKEM, HEOH, FIHENEZHEEL £7,

(3) ROy T ) —FEE

—HEDERDB ANy TV — KB HEL, XBWVEAEFOL G, 6.3 il 7Kt BCS ©FF
B> THRER N EZ R LE T,

4) X ETH R
X Et H S EITRES G BCS SR T,
(5) DAV AN
AR PV R O X/ ar A—% o MIRD 3 5T,

- PVEY =2—/L

BENEAIHRITIEZ DNy TV —IZE 2D & &b, BRI O EXHELSRN
EEFHATAZ ENTEET,
- TR E

PV#E@*ﬁ%ﬁmﬁﬂﬁ%Lbfﬂ/T) rHET D LIk \ﬁﬁ$%¢®t
Ny T U —NEREICE L2 GAIE. AR L@ﬁﬁbi# ﬁfﬁ%;@&%
FOHHAE T 23 L CIB I 72 B 72\ D C AR 4ad L £ 7,

- N7 —

ﬁfﬁ%;@&ﬁ . Ny T U —MmoELET, MHBBICLKEET OILEND
HHEAFEB IOy T ) —FREIZEARAEIC L > TkEY £5, 2EOEYE
H%Hﬁisaf¢ s HEOEARAMAEZFRAP - B.1.2, IfTER - BIZIRMLE

# 6.4.1 1T FKEG Y C S B O 2 YRR N T A —F 2R L&

JICAHVEY THE P2 - 65 Rk 1846 A
BA R RET VY —FI i 7 BB ke Ad =77 i
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#6.4.1 AILHEFRA PV RIEOEAERE/NTF A —F

o R L
HH INTA—H HAL kS
[}
1 Horizontal solar irradiation 5.1 kWh/m?%d Country average

Minimum average for lower

2 Horizontal solar irradiation 4.6 kWh/m?/d . L .
irradiation region

Decrease of output due to dust,

3 Module derating factor 10 % years of uses and so on
4 Columbic efficiency 90 % To charge battery effectively
5 Depth ofotilgg?t%rr%e (DOD) 80 % for deep cycle battery
Days of autonomy 3 days for no sun days
7 Charging interval 5 days for battery charging option
8 Voltage output from 135 v Voltage to ch_arge battery
charge controller (C/C) effectively
9 System voltage (DC) 12 V
i FEAEE

(1) YRAT LR

PVEBLIONy T —FEEZLUTDOL IITRKRDET,

1)  EREAR (Whiday) = B A& (W) x FIIH% (nos.) x FIFRER (hour/day)
2) MREJRAM =

{E A s (Wh/day) | FEHCESIE (%)} + {F LB OHE & (Ah/day) / A7 LEE (V)}

=6

3) MEIRAMEN (Ah/day) = E AT (Whiday) / 2 A7 LEE (V)

4) % PVEV2—/LLOKRBEER =
PVEY2— /LD x HYE PV ORELL-IGIUREL
5) NyTU—DFTEAE =
RE AR BT (Ah/day) x ZEH R H (days) / /37 V—Dfk @ B R E (DOD)
6) PV EY2—/LDL Eéﬁ(
FTEARE IR AEDE | (FEHESE X & PV EY 2— /L bOKRIEEEIT)

PV B a— )L OEAEE FiFT LEEAICALD E T,

S5

7) PVAER = PVEVa—LOLER x % PVORE
8) FCHTREE R A =

& PVEV2— /LOFREER X PVEY 22— /LORE

JICA VK'Y T E P2 - 66 Rk 18 4E 6 A
FA AT ARV =R 5 B~ 24 —7" 7 TR
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8)  ME M

NIRRT PV 2 AT LAORBEEEIL. KEEBCSERUL 1T kWpDH7=v 11 m* NLEE L 7
DET, ZHETFHT L KEBEROEERS L OO L > TED R 4, A fzEH
PV RIEDHBE. Ny T ) —%EIBKDOB WAL= ZANNENZ R0 £9°, Ny T U —0HEH
FEIZOFREIZE->TERZVET, 100 AhDOHEERENMEN Sy T U —%E 2O
120 cm? (30cm x 40cm) D A ~S— Z R MEE T,

6.5 HMAMEA

(1) +Hit o> #

PV 7 LA BT A0, HHIOWREIC Lo T ysEm L 22 9, B AT 1m? 5
08 R LAELET,

(2 KBt BCS O&EREE

E5 L BCS OEREHIT. ZORBIERIC L TRRY $9, BROEHREIT BCS FIHE—
B4 30 KVERRELET, Al PV o 27 A0S, Bl ERIIARETT,

(3) KI5 BCS 38 X OVAIL SRR FH PV 5% O A, 2
FEAEET L BCS DeRrE A2 £ 65117 LET,

#6.5.1 EYEES L BCS OB = X k

No. HHH # M LA
1 PV module 3.7  US$/Wp
2 Charge controller with Amp hour meter 265 -~ US$/unit

. %
Accessories cost .
3 (Frame structure for PV, breaker, wires, switch etc.) 15 (of total cost excluding
Charge house)

B A

FER =2 A NI 2005 4E O FE ST GRS Th 0 BESITE A EEA,
ANHEfER H PV iR OMESR 2 A &K 652 1R LET, 7278V U —2 X MIKEE BCS 2k
NROBENLEIEE 2D 97,

- BMDEFETHDLZ D, BWVELRSMLIEIC e 5 AREME N & 5

- PV T LA ZAlEE OB E T A7, BB AN LB L 72 A A RetE N & 5

JICA VK'Y T E P2 - 67 Rk 18 4E 6 A
FA AT ARV =R 5 B~ 24 —7" 7 TR
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#6.5.2 AR PV RO 2 R

No HH # LA
1 PV module 3.7 $/Wp
Charge controller (C/C) 12 VDC - 5 Amp 30
12 Amp 95
2 20 Amp 115 $/pcs.
30 Amp 170
40 Amp 220
3 Deep cycle battery 1.47 $/Ah
Lamp set (12V DC) 5to7 W (CFL) 4
8to 11 W (CFL) 5
4 $/set
20 W (FL) 15
40 W (FL) 30
Accessories cost %
> (Frame structure for PV, breaker, wires, switch etc.) 20 (of total cost)

M A

4  EHBLOHERERE= X b

KGR EZRMEOGA, MEIRE AT, #HRFEEHEHN NS ER/FHTT, LrLEHD
EREE, B2 IXKEE BCS TidfEH., AR 0BA& A, BREROFTE, £ 2—X -
T ORI AR, KEGEMBEH OB NLIEIZRD £9, ORI L0 TRl

D 2 %R fE DOMERrE B ] & RIAZ £ 7,

JICA hv iKY TE P2 - 68

FHERTRET AV — R 7 AL~ 207" i A

SRk 18 4E 6 H
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WI1E BEFEI=7Y v ROB L EDC &~

71 BFEI=7VU v ROUE

7.1.1 BLERH

EAC DR A FHEZ OEERMIL. EACO LD EZFRWT, IR T OHMEREIITIZEELS, F
T2INEB & 5 WIEERE DL ITAR BT D W ORI EH ORCERM LML, Wb TR TT,
EJERRDNE TR AROEH D VIINHERIC, A V7 L CBBEINT- T OREREN S AZ T D
ni‘a_‘o

2001 A=LIFTIC DIME 23380 L7 HEE B L ORRB A HFEZ 2OV TL, BEERORIIL EAC 3R
FEELEDOL O EFEEN. SHIZOEVONEIRTT,

7.1.2 REBEBHEEEZEO RNV —HELK

EdC B X' EAC OB HFEHZ IR E LT, TNLANOKRBFELE O XX —HLICET 51F
FETXDT7T—XI1dbV A, EAC OB A HEFITHOWNTL, FEHR THEFEST OFHMGEN
EHIRICARENTOET,

ﬁ%%%%@i*»%wﬁ%%fwwfﬁmﬁ7L1K%Li¢oﬂﬁmi@i*w¥~ﬁ%m

HHTHOMLTWET, T72bb, A4 UMD Baveth & 25 5 (WX R F L0056 DifiA
ﬁﬁﬂ ) D 3.7%05, EACHOY =LV T v L AT LD 223%E T, £, BERTEHEDY
AT ASRA U =P OFE A HZE#H No. 036L @ 10.7%70> 5 # 7 AN D No. 015L @ 40.3% £ T,
XA U M@ No. 009L  (Z A 23D OEATE I NEI) D 4.0%2> 5 [HM D No. 089 D 25.3% F T,
Bex T, ZoFRIT, FHZRALFT—BERNI R TETOREEL L OMAEZNED 20.4%
WCEAZ L ERLTVWET, MEBHEEE I L—7OHTYH, BEMRTE OV 2L F—H LN
KIKT, BEGRTENRE T, MBI, BLERTFE OEKERLRL, HERTHD 20 f#
W EY F9, 1FEAEORERTEIL. MNEE L ORME 2 ek & LT 0 . BlERMmE ORI
IFEARFFEO LD LY BIF T,

£711 WKEFEZFOXNVIF—HEK

Unit:MWh
Group Generation/Purchased Sold Losses %
EDC 744,252 589,010 155,242 20.9
Consolidated Licensees 18,095 12,865 5,230 28.9
Distribution Licensees 53,204 47,475 5,728 10.8
Total 815,550 649,350 166,200 20.4
Higt : Annual report 2004 of EAC
JICA H/KY TIE P2 -69 Rk 18 4E 6 H
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DIME DFE R H3EH B L UOARGR AT FEE O L F— KT, EROEERIE DS O L FAKYE
2D LHEHISET,

7.13 =7V v R oL

=7y FOLAETH., WEDORGEME. MEOER - AR, 3 X OMERRIREED f
INROEM SR IT, N2 OZRFEROTZOIZ, EFTRETYT, LirL, [ERERRHER] O
LI, MERFEOBBIC I VIREESND b O, BRI OFECHER & EXSEM
OEMFRILI =27 v FORREHHOT-OIZ, ILRKTLH2LNTELHTL LI,

PUF 0%, EdC DMFREE 7 7 =2 & (Province Power Supply Project . ADB f@t'g) dH
J£ - AR R IZE H S AL TVWET,

(1) &ERRME

E3e 1,000 m & T
P4 R
R +27.5°C
A +13.3°C
K +40.5°C
EHEE GREHEE 25 m/sec)
B 35 kg/m?
X 45 kg/m?
Z DA 36 kg/m?
(2) R R i O R EHE R
APREE Uy 22 kV
e v AT NEEE Unax 24 kV
At L Un 24 kV
EREI 2 50 Hz
AT BAERY 3-phase, 3-wire
T—A Solidly earthed
#a%% co-ordination IEC 60071-2
TEH% impulse withstand (£°—7) 125 kv
TEHE 143 power frequency 50 kV
withstand (t"—7)
TE MG LR [ BE 25 KA/1 sec
/)~ phase-to-earth [H & 220 mm
BAN T ) — TR 20 mm/kV
EEgR_T MV T N—"T Dynl1l
JICA /K'Y TIE P2-70 FRE 18 4 6 A

A FRET VY —FI Hll 5B w24 —7" 7 A
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()  AREALE R OB EIE R

INFREEE Uy 400/230 V
E s AT DEE Unax 440/245V
it Un 1.0/0.6 kV
AR D) +5%

EREIE 2 50 Hz
AT IFERK 3-@, 4-wire; 1- @, 2 or 3-wire
T—A Solidly earthed
#a%% co-ordination IEC 60071-2
TEH impulse withstand (E°—7) 6 kV

TEF# 1 4 power frequency 2 kV
withstand (£ — 7)

TE MG LR [ BE 25 KA/1 sec

@  hEaUF 7 Z— (BK)

1)  AAC (All Aluminium Conductor, 47" /L 3 #(K)

AACs |3HEAZERCERIZAV B, Z ORiEE 1IEC 60889 35 L U8 IEC 61089 - ifi/= 9~ Z & 2344
TCT,

Nominal Area Code Name Stranding (mm)
150 mm? Cricket 7/5.36
70 mm? Earwig 7/3.78
35 mm? Mosquito 7/2.59

2)  AAAC (All Aluminium Alloy Conductor, 427 /L X 543 {K) XLPE Covered Conductor

AAAC BEEEHIR G313, BIRO#Hm & BRI e e Bl N PRSI LD & 95 70, ZR2efd s
B HWET,

Nominal Area Code Name Stranding (mm)
150 mm? Krypton 19/3.25
35 mm? Mosquito 7/2.59

(5)  {REZEZedEE(A (LV aerial bundled conductor, ABC)

3 NHEDIRZEEUR S — T VMR ERCER IS VW E T,

Cable Type Cable Construction
ABC(1) 3x150+70 mm? Distribution line without street
ABC(2) 3x70+70 mm? Lighting pilot wires
ABC(3) 3x150+70+2x16mm?  Distribution lines with street
ABC(4) 3x70+70+2x16mm*  lighting pilot wires
JICA /K'Y TIE P2-71 Tk 18 46 A

FHERTRET AV I T A e 2y =777 i
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(6) i A XA VA ¥ (Galvanized steel guy wire)
R A v XA TA Y CFRTAY) 1%, BEIHOEVHE L THWET,

ISR 50 mm?
& 7x3.25
ffigha T ¢ vV EHE 0.24 kg/m®
Fi PR 5 | o L 68 kN

(7 HE - REZ7X—7 0 (MV & LV cables)

1)  E 35 XLPE #fE & (MV Three-core XLPE Insulated Cables)

37K 12.7/22 (24) KV 150 mm® 35 & 0V 35 mm? 7 /L L3E{R, cross-linked 7K Y =5 Lo (XLPE)ai%.
27—, PVCHIF 7 —7 i, 22 kV EFRIC V£,

2)  PEEE XLPE #afkE (K (MV Single Core XLPE Insulated Cables)

HUR 12.7/22 (24) KV 70 mm? 7L 28K, cross-linked X U =F L > (XLPE)#fafk., 227 U —1|

PVC i R —7 WL, BEBAEERD ILIRT v v IMBERNDY v 7 A A 2=y s (RTU)
D22KV 7 22— RAAA v FFTOERMBIHNET,

3) {KESZ—7 L (LV Cables)
4 8 XLPE #af%. 3x150 mm® AAC 7 = — REfK & 1x70 mm® AAC FPEERIT, (KERESF v B %

v b (RETDHE) SRZEAREER, B I REROERBMEE (BLERSGE) Ao R
WET

8) X FE (Support Poles)

IHEE, BEHDWVIIMEHEO S LA ML Aary 7 )= LET, IHEORE, BIR, BX
ORREHEIIRD & B0 & LET,

%712 XEFEOEX, Bk, REWE

Length Type Design Load Applied Pole Design Bending Moment at GL
Traverse kN Longitud. kN Traverse KN.m Longitu. KN.m
9m Type T 3.0 1.0 22.5 7.5
9m Type A 5.0 1.7 35.0 13.0
9m Type S 8.0 2.7 60.0 20.0
12m Type T 5.0 1.7 50.0 15.0
12m Type A 8.0 2.7 80.0 24.0
12m Type S 12.0 4.0 120.0 36.0
14m Type T 4.3 14 50.0 16.0
14m Type A 6.8 2.1 80.0 24.0
14m Type S 10.2 3.4 120.0 40.0
it SR

7.2  CFEROZBMEES D= DBLRE

BIEEMROMEMIC LY, BEFEELKFESE GEBLIORE) OI=71 v K& HWILREFT
K& REE R T A IAF 2 720 1R LET, LV EEMIE Part 2 @ 2.1.3Hix B,

JICA VK'Y TE P2 -72 Rk 18 4E 6 A
FAE RV R 5 B b~ 247 7V A



NFTNT AT IR =N =aT V)

i3k Part2 #7E

Sub-contract License

Licensee-B Licensee-C
Case—B Case-C
Case-A Difljtribution Retail License
icense
Distribution _— |_4
License Sub—contract License
Distribution
License —_— | |
EDC'’s Area Distribution
License Retail License
| New Licensee—B | | New Licensee-C |
LEGEND: : Licensed Supply Area : HV Line
: Grid Substation MV Line

Hih A
X 7.2.1

RIS ERF DL & REE DR

JICA B/ Ky T H

P2-73

FHEFTRET AV —FI 5 E AL~ A5 =77 il
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8 Hiids & ONEE (TR D ik (Al

81 IIL®IZ

8.1.1

BEOE VR AET NVOREFEB L G OSH

MBI W TEZERT DHEE LTI, BRI TENRM (BEIC) | #iFERFE

# (REE) . 23 =2=7 (1 —## (CEC) ®3-50HV £,

- EdC %, 7/ v R ETe EEMENICIT 23 E00E., RS EROER 2 1Y

- REE /X,

VAT LEFIH LR E LY

THRIZ, BEPXAETVORIBLOENIZE LD ET,

#3811

=7y RROKEEFEY AT AEFIH L/ M E R A Y
- CEC IZ. REE NHEEMZ LWL 5 iililcbBnT, ==

i)

A\

)y FRABL SR

B EVRAEF VORI L O

Model/Description

Advantages

Disadvantages

1. National
(EdC) Model

Utility

Government-owned
electricity utility extends
its grid to rural areas and
augments its generating
capacity as required.
May operate peri-urban
mini grids as well, with
own generation or cross-
border supplies.

Well proven model internationally

Can cross-subsidies costs of electrification
from urban consumers and industries (this
can also be a disadvantage).

Depending on government financial policy,
may benefit from lower cost of capital than
private companies.

Large utility size means less likely to
require outside technical support and can
benefit from economies of scale.
Internalizes planning process so that
decisions on location of generation, grid
expansion and electrification opportunities
can be easily coordinated.

Government ownership tends to lead to
greater inefficiencies in operation and
investment.

Does not provide access to new sources of
funds for electrification. (The REF support
mechanism is not applicable to EdC.)
Tendency to focus on urban consumers at
expense of rural areas due to greater
political influence of former.

Difficult to set tariffs that discriminate by
location — requiring urban consumers to
cross-subsidies rural consumers or meaning
connecting additional rural consumers
involves making a loss.

Subsidies will tend to benefit both richer
urban and poorer rural consumers rather
than being targeted on the latter.

2. Rural Electricity
Enterprises (REES)
Private companies or

individuals construct
small networks (mainly at
low voltage), install
generators (mostly diesel)
and supply electricity.
The term generally refers
to the Cambodian model.

Generally greater capacity and higher
quality of supply than individual household
systems

Generally private sector has greater
incentives to improve efficiency, access to
new technology and expertise and freedom
from public sector controls.

Introduces new sources of funding for
investments.

Service quality and capacity generally less
than EdC grid supply and costs generally
higher (depending on distance from grid)
Lack of technical capability and absence of
regulation/competition can lead to poor
service quality.

Can be high-cost due to monopoly position,
and therefore supplies tend to be restricted
to richest households (it may be possible to
address this through regulation and
subsidies, but these will increase costs and
reduce interest).

In absence of subsidies, no incentive to

JICA I/FY T E

P2-74

FHERTRET AV I T A e 2y =777 i
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Model/Description

Advantages

Disadvantages

expand services to poorer households.
(This will be addressed by the REF subsidy
facility.)

Can be difficult to attract private financing
in absence of established legal and
regulatory framework.  (This will be
addressed by the REF support facility.)

4-1 Community
Ownership (CECs)

Local communities
(communes/villages),
either separately or in
combination with each
other, undertake the
construction and
operation of electrical
systems. In the RE
context, this often
includes RET-based local
generation. Consumer
cooperatives owned by
consumers are included
in CEC model.

Allows greater consumer participation in
design and operation helps to improve
sustainability

Cooperative nature assists in reducing non-
technical losses and improving collection of
billing

In principle, cooperatives are self-financing
Absence of profits (non-profit making
nature) reduces costs of financing

Cooperatives  often  have difficulty
persuading members to pay tariffs at levels
sufficient to fund necessary maintenance
and rehabilitation.

Pressure to use surplus funds for other
purposes (e.g. agriculture) rather than to
retain these for future rehabilitation and
investment

Often financial controls are inadequate
Lack of scrutiny of management due to
dispersed ownership and absence of clear
measures of performance in absence of
profits targets leads to inefficiencies and
higher costs

Lack of expertise among cooperative
members means frequent need for external
support and monitoring

Cooperatives may be unwilling to expand
service to new members where this will
raise costs for existing members.

Difficulties in apportioning responsibility
between asset owner and cooperative for
maintenance (cooperative) and investments
(owner)

- A

8.1.2

EdC & REE %, LA TF i@ b #&E| Sy
- EdC 1Z. @ EEDE VY PAGE ~Di%k

EdC & REE D& F|3#HIZ D\ T

HaeLET,

file~ oD R T B BE AR D B A& FH Y

- REE I%, O BEfFD 27 Y v FOWE(RE 7Y » RIZERT 5720),
DR & LR (CET R

PAGE |%, REE 2BEICHF A T L T o Mlla & 7 £ 523,
BYAT AR L THANEL TSy —ANRZIT 5N ET,
L. REE & DOWik - FHMZHIEL, 61T
REE O FFEHiHIZ DU T

EdC O RMaLfh & 3t

BT BT ) 2

LENET, WEOEIITDITHES ~& T,

EARDIEM, @ PAGE NDOELRF

EAC Oz lGT 5 2 &N ETY,
. AR EZSI K Z EMNEETT,

(2. REE O ZE#iPH 2 B S, FRAIZIX

E@mb\i‘m
@ I=7Yv K
Z D X 9 e iz BT EdC A3 EC

EdC 73 SRl AL & i 2 A7
EdC &

EdC DR~k 4 5 Z &M

JICA I/FY T E

P2 -75

A ATRET AV I M T AL~ 2577V A
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8.1.3 REE & CEC D& F|Z iz oV T

REE [ZEEIFELE TH Y EFZRKDE T, REE 2R TAHICHI- D BEERZ LI, R LT 5
KOFETT, O g, © &RFH (EBIEFEORET I LEXAWVEES) | © Bl CREN T
FIIVF—JFEOFER YT, REE & CEC OZEESHIZLL T O Y ¢T1,

- REE ®I =71V v Fi%, REFEE WEZFR) OBELIE L, FEKED LIS
I CREINDTL L 9, SMEEFEET D72D1iE, T 200 DLER VBT

L9,
- CEC =71 v K| \ﬁ%mﬁ®m<@wﬂﬁf%%%én %%@ﬂ B3R
LEHA, L, lAD LD 7ot FfRZ2 kN TR T 5455 ﬁféﬁﬂz%’i&)

éﬁﬁ@%&kﬁ@i?oAHW%%WﬁézﬁxﬁiuT®@DT¢
O s 2 R BRI, O OFMTEIC LV B 2 KT 5,
@  JLFEEONERT, M OMEFFE 2 GO, S bICEeBZ FEfiT 5,

HERBEREORKER LD, LTOHIKICONWTIT 2 2 =7 4 —IC X2 M ELFEDOFMA AT
REEEbIET,

- Pursat M, Koh Kong M % & ¥ 7= P63, Kampot /1 <> Battambang M & —

- Siem Reap /<> Preah Vihear /1| & & 8 7= 4L

- Ratana Kiri /11, Stung Treng /35 X TY Mondul Kiri M o B

KBt BCS 0K EM (PV) AT LD\ TIL, REE & CEC ZXRBI4 5 Z L IxN#EE T,
NGO &L HE{L L 7-FI28 A8k L72\Vy CEC @R #4045 = L NLE T,

EHHRIERO REE 138032 < . NGO DFFHE A 1= I D@\ CECIIfi & WO BT H 0 £77,
L, ARV T OMFEROELICE DD TLE 9, HURYT Tk, ELERTEEL T
ZEnD T, FEALR NEROBAOEE)ND ., LFEEROHBEIITIHNESbNTEEL
oo B EEICTB VW TH, REEICE > TEENDIHAENEL . VR VT EHBAFCHRERTT
(WB) &, ZOBXFIZERLTWET, —F., AEMIZ. 47270 v Ftliko 7 HIE( % H#E
HET D7D, AR NLT w7« 77 —FRONEFEOENELTRE L TWET, REE 2HHH
LEFEELZZLSNDSZ L HH Y £3, CECA REFX NGO OX#EAS T, MAICFEH « JEE
THr—AbH0 ET,

8.14 REE BV R R E5 )VDMEFR

REEIZIRD 322 E T, O REERFELETEOREEET /L, @ T Ia=T7 —FE
\IZX % REE (CEC) EF /L, @ BifFEED REE 5 /L (BAEAREZ L —t L Z—, KEE
M AT B K DEFEHOECAHRENBR) O 3 5TT, FET NVOEMKRELLTIIRL
F9,

JICA VK'Y TE P2 -76 ik 18 42 6 H
AR RET AV —FI| L 5 AL A7 A
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REF Private
Investor

25%
15%
TA )
REF/NGO REE 60%
SN V.

Electrici;i;"""'v-v,g&M contract

Supply contrac‘t,.--*'" service

y contract A
DB 0&M

Contractor Customers Contractor

(a) RFFH¥EETFED REE 7V

TA
REF/NGO

Electricity
Service contract

Customers

(b) 2 =2=7 4 —FEED REE £5/V

Aid Aid

Solar Trust
Fund

Donors

Supply contract :

REF/ i/: Renewable _ (equipment, | dPnlvate(;féaé)
< » dealers

NGO Energy Center instalation)

Training &
Lease solar Major Repair
system

VO: Village Organization

Battery
charging
services

BCS users
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8.2 =71 v NIz 1T 5 REE

8.2.1 X C®IZ

REE |Z. A MR HUR AR O S K HEDS LB B OV CRE R A R L O E 3,
H 20U EERDTLEY, WA AYATAEERE LT, REENEETH5I=7Y v RKOET
IV LTS, ERMIILL Tom@m) T,

- BEIRH 20-100 kW, HA W TZENLLE
- i 200 -500 {7, HDHWTENLLE

- B 1 AH7-0 5EFEUE
8.2.2 R E

REE |3, 3 Fhi CHAET 2 ML CEEMIC EAC ITx L CTHIZR L, IERICHl-» 725t %
Lz ECTR&EERET D 2 ERBBEMITONTWET, RESOF T, FEAOEBLOFHE S
FEIZOWTHERMICED HALTWET, ML, FIHE D SIS 2k & Bz L - THEb
nET, BN 2 EREEILLTo®@Y T,

1)  EEHERE R

2) B AE

3) —RAEEE

4)  EBIIEAE

5) Tl {ERIE

6) EAUGE & AR

7)  EACHERL D H5Z Do E:
EFE B 6)HIC OV CRETT A BRIE. REFICFR (2 X 2 &G 3HEHIE & S LA, Milhée
RA~Y— b —r OB AR R NI DN TR B ENMLE T,
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#£821 EBALHNLEFEER O BILE &EHE
Type of Electrification Scope of Work Ownership Fund Sources of Capital Costs
1. National grid Grid extension to priority EdC Equity (30%),
extension supply and high demand
areas Loan (70%)
REE CEC
2. Rehabilitation of Rehabilitation of REE Subsidy (25%),
REE grid Distribution  lines  and .
Extension of an existing Equity (25%),
mini grid systems Soft Loan (50%)*
3. Renewable Energy  |Generation and distribution REE/CEC Subsidy (40%), Subsidy (50%),
new mini grid . .
(Hydro, B?omass) Equity (20%), Equity (10%),
Soft Loan (40%) Soft Loan (40%)
4. Diesel new mini grid |Generation and distribution REE/CEC Subsidy (25%), Subsidy (30%),
Equity (25%), Equity (20%),
Soft Loan (50%) Soft Loan (50%)
5. Solar system SHS, BCS REE/CEC Subsidy(40%)** Subsidy (509%)**,
Equity (20%), Equity (10%),
Soft Loan (40%) Soft Loan (40%)
Remote & Social | Public (Owned by a | Grant (100%)
electrification by solar | New National
power Agency)

Note) Above figures are changeable by future investigation
* Expected interest rate is around 7% with guarantee of REF
** Capital cost of Solar system is very high, so subsidy rate may be raised

B A

i bZEFE 2T, AIAAOBE&ZRELET,

AT, O=a & FEIURRNE . @324k O KA EE

TWELET,

%1 OJFANL, — B R4t
72 OJRHNE, ﬁﬁﬂ%ﬁ%ﬁ
(affordable) 72 L ~UUIZERE S L2 T UL 7R B 720 k VO AT,

92 JE A,

AT VA=

HFEAID &y D 2 SDJEHI

ﬁ%@ﬁﬁ\#&b% BRI
W CTefE NI F O A e/
ZD 2 oDFANTMHEN T

P -SS I

&0 A

% b O TR R EHERR E 2 LIT LIFIREEIZ L TV ET,
o T, Zo250MKXTBIFAI, T72bb, HiE OREFORL & &REDRILDOF|FEZ

T LT, EERNS BRI bR 22 7T TMINE S 2 0DV EH

‘a_o

REDROF LD F

£LILIFD AR TOF 77V vy REAMIEOI =7 v NiZEHAT RO > 7 v TF,
ZORMEFEIL, FEAMME T AEEERER T, Y0, Wb b TA 7T A L (EEEH) M
B/ANBROMHREL Y, HlzIEH 1 KWh R (7TW OB REL 14250 4-5 R 285

YRR BHI B BRI D | BIZIABMR, A—F — L RN BRI E T H TR Y7 Tl 30 /35 100 KL
FHICHD, BIEINADOZ LWERFIE CIIZ OB e — BTV AT REZ T D7l ~ A/ 7a 77 AT A% H]
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AITARY) O L TRETDAZEaEXE L, LirL, FHHEME 50 2 b EFEmDIC
HFELTH, 20X ) eh/MEREO I EH R ZEA L725Ea 0 A B4eix 050 KL
(2000 V=) IZEED ET, Zhit, A3 RARBEEZXH L TWALD Ny 7 U —HB & b
NTKZEE ) 1, R, BREMHEOBR~DT 7 A E2HET -0 0EIL, BHOER
B TIERL, D LAVHEHORBHIZH D Z ENHHLE L, REE DI =71V v R725%$50
PR OWIBEGEEHE, CEC 72 b RZERE DML N LE L2 £3, ZhIZO>NW TR, £
=7 Uy RCHOMINCHER THEALE L 25720, FFIZ CEC I =71 v FlZBW\WTld, T
FHZHE L CARNBEHEZEBLEAT LI LIk, ZoMMEBEREZRETLZ 2B LE T,
2y AR iuE, $0RELZATETEZHEZXONET,

77 )y N BICHIRORH R
Household Class Tariff Level
(electricity consumed in kWh/month) Riel/kwh US¢/kWh
1) 0-10 1,400 35
2) 10-20 1,280 32
3) over20 1,160 29

1 US$=Riel 4,000
(Hidh : FHAH])

FoRITHS ETHLEEROY U TILE L TRLELD T, EBEORE L, Mg, HiE,
FEROLZHNGE S EIC L » THIIC b BL HIEIC L > THED Y £,

REE (%, H ORI HEERTELY EAC ~EH L. EAC ITHEICESWTENEZHF R LARLE
‘a—o

8.2.3 REE 2% EAC (23R F & B &Mt

MBI ZED D BT, R EHHLREE 5T DBICER SN D AIXTRROEY T,
1) S OBEXMEHORMME FT ~T)
2)  1RASEY OUIERHHR (AR BEEIF RN, P 5 Ko B A% 11 BFE TO 6 KrlH)
3) BB OBA F
4)  FIREICREREREE N TN LE
5)  FIMEk

6) 1kWh%t@@ B & SELERA~ORPLTB (Bl 20X, 2 » ALLEHA D720
B3k EEIR)

7 /E,ﬂ;ﬁm\*ﬁ@bﬁﬁf;k\ KRR C 5B (B2, f5EREI Ny 7 U — BT
M3 %)

8) REE OM4{IRREAKAEL U HIEENL WG OXHLFEL
9)  REE MMEIE L 7 GG IT{ERICER S 415 &4
10) REE &R M CTHEITI D ZHOMRERICBE T 5 St

JICA VK'Y TE P2 -80 ik 18 42 6 H
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8.2.4 REE & OAsH:

8.2.3 HiCZEIT 7o & 9 2 4:fhiE. REE L HIHH ORI CHAIAZWHNA LI T, RKWOFRIZIL, Bl
DB OWTEAEG 2~ T 2O0O0EENET, BifE, 100 FRED REE 7% EAC OFFRA 45
JTWETH, £2CERET 4 —EB il TWET, FHHO REE 234 ATRE= 3L ¥ — & F)
AT 2BORZEMELO—flE LT, T4 —EBNAREBEL AL I~ AT AMEBEBORMEE 822 12

ALET,

8.2.5

#£822 TA—BAREL AL AT AN AMEBEOE
No. Items Diesel Mini-Grid Biomass Mini-Grid
1. Capital cost Low High
2. Fuel cost High Low

Hg

A

BEEMFETELEY T 5MEOES

EE MRS A Y T A E O NN L. BT ARES AT LA0fE, HEKR LI
LoTHETT, LTI, HESNA VAT ACHET LI REEZO—Fla R LET (AL,
ATy RIEERL)

#823

BB EHER & ZOEBHE(F)

Energy
source

Implementation

The generation
capacity

Distribution
facilities

Number of
users

Staff required

Diesel

REE

varies

LV/IMV

200 - 500

Manager 1
Generator operator 1
Line technician/tariff collector 1

Biomass

REE

10 — 500 kw

MV/LV

200 - 2,000

Manager 1

Accountant 1

Generator operator 3 (including
biomass-fuel collectors)

Line technician/tariff collector 1

Micro-hydro

REE

5—200 kw

MV/LV

200 - 2,000

Manager/accountant 1
Civil/mechanical engineer 1
Electrical engineer 1

Tariff collector one (1) each
village/commune (part-timer)

Micro-hydro

CEC

5-50 kw

MV/LV

50 -500

Manager/accountant 1
Civil/mechanical engineer 1
Electrical engineer 1

Tariff collector one (1) each
village/commune (part-timer)

Solar PV

BCS

1-4 KWp

25-100

System operator/tariff collector

JICA I/FY T E

FHERTRET AV I T A e 2y =777 i
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83 /I =7V v KO CECIZ X% FEki - HEE

8.3.1 NAZF<AREI =7V v FOEES - #REHEIEE

CEC 2 H Y4 & FER T, Bl A 4~ AN AMEREBOBR S ITBREMERS T, BREMIERAIC
DL EL 2 £,

1) PRERRHESH & ORI, B L OB A T E ORI 1 £/ b B RO TR LETT,
2) B H OREHEAGTE OB, L O H OfE4

3) FHCWETIE, FARBEA Ly 2 (17 A5ULE) RIS, Pk S gRIcRE
4) BREIROF v v 7 UNTIZHEM)

8.4  fREMhEE(L DR

841  WMERMEXE

KBt BCS O S DI DI B L R DIEEZ L TITR L E T,
1) @BHOBCSEHEDDICHEE#IE4 . BCS & HELEk{EMR
2) WENvTV—ORBEREER
3) N7 VMK O
4)  FRELHEOHEUIR & =FF

5) WETOAMEROFMATIEE Ny T U —OELWEWS (UERE 50%E T) %,
[ N i=p N 3

6) Ta2—X, TUTREDTHMOEEA - RE, BURANEED SR
7) PV AARAERENOAROHE, SIEFEORYORE, TG

8) AT LRMEDHMIC XD AL TR

9)  WEplRp, BN SCBEA B

85 fhEEiLDOEE

851  WMEREE

NIEEHR I PV 2 AT L OEHRRPALETY, LEREEITRDO LBY TT,
1) ANy T7U—ROREER, RE
2) PV RRAERENOAOKE, BEEDRY)ORE, it
3 ANvT ) —BMHROEREEE, 3 KO ek
4) VAT LREO B KD SR L iR
5)  WEEZRNF, Bl SE T B
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9.1  /IKIIFEERHE

911  {JIKDBEFEFIAE~DFE

KR DBEAFFIAE ~DORBOFEIZONT, T rd =7 FEHERFHISROFIETEEB LR L.
FEDELEEZ XY £,
(1) T AT —rdNE —2iZ TiLOBEET Tl ERRAEREL T,

1) B3 Province BT AITAE HE
2) B3 Commune Z% T

Sy

(2) AT — IRV —ZH TIROFHE WL E T,

1) K DOBEAFR AR
2) B3 Province BUFR2 Commune BT O AKFIFRR IS 5E 2 Hos

(3) LR EHEORE RICHSERD FTREBVET,

1) FaP=IbOEMI L TR KR A&~ B LR S5 6 | Gz
(e
2) TP OERIII S TR KR E ~O BN EC L s D56, 7 ay
=7 MBI OWNA Z R -E1E,
(4) e = NEONEE BRE - EIEZT 7256 BEAT — 7RV —2@ el 6 8%
(GEX

X 9.1.1 12 EREFIEORNZ R L £ T,

Carry out stakeholders meetings:
(1) At the concerned Provincial Town
(2) At the concerned Commune Office

v

1. Check and make clear the existing river water use
rights under the stakeholders meetings.

2. Make clear the positions of Provincial Authority and
concerned Commune/Villages

v

Yes | Proceed with the
4>< If adverse effects would exist ? >—> project planning
Yes l 4

Can the existing adverse effects be resolved

No

under the stakeholders meetings ?

No_y

Change conceptual design to fit
the existing river water use rights

L A
X911 BEFAKFMECR D EEEORN 1k R

JICA VK'Y T E P2 -83 Rk 18 4E 6 A
FA AT ARV =R 5 B~ 24 —7" 7 TR
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912 NIRRT DEEZFAT HEOBAER~DOE

WIS 2 EZFIHT 258 OB ER~DZEOFEIZONWT, By =7 FEHEEHIRO
FIECTRIED[EREA X Y £,
(1) T AT —IRNE — 2% FinOS AT CRIEL, OB EEREAIELET,

1)  BH3 Province BT/ i
2)  BH# Commune 5T

(2) AT —IBNE —ZHE CTIROFHEPREIZLET

1) M RSB FE I ANDNDIEE R H L= ERTOE H 71
2) P38 Province BUR<° Commune EALE OEOFI K455 2 70N

(3) LRLEFEOM RITHSE | Ml E RSB E I T ANL N R EAT O M 7 IEZWHEIZL
SEEATOEM 71k RELET, Bl TH D BB OBER A I ITREEAT ORI LT 1L LET,

9.1.2 I EREFMHDNZ /R L ET,

[Hold stakeholders meetings at both
(1) Concerned Provincial Town, and
(2) Concerned Commune/Villages

v

Under the stakeholders meetings, discuss on both of
(1) Way of plant operation which will be acceptable to
tourism,

(2) Making sure the position of concerned Provincial
Authority and concerned Commune/villages

v

Would concerned Provincial Authority,

Yes commune/villages and/or tourism industry No
opposite to harness such waterfall for hydro-
power project ?
To propose appropriate way of To Proceed W?th
plant operation to avoid adverse P project planning
effects to tourism No
A

Yes

If the proposed way of plant operation to avoid
adverse effects to tourism acceptable to the
concerned parties ?

B - A
912 EFNHOHEOBNEXR~OELEBOEE T 1 X

9.1.3 THIE DI L5 VERBE~DHEHIR

THUE 5 OIZ KD M BRIBEA~OHSRER B2 L, oY= MIHOEREZXY £,

1) T AT =7 BNV F—23E TrLOSET ChIME L, SHmi R 82 oo B A #e 24
ELET,

JICA VK'Y T E P2 -84 Rk 18 4E 6 A
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2) b LatE#S)ED O 1 ZZ D Province BURFOFTE T, HUiZEFOEE FIZH 5
Ay eV NEERITYEZBN O THERH OFF R 25 E T,

3) b Latmithsl/E0 o LI BERBEOFA TH Y . HFICHNED ST
WES, TRV PEER LR BREN D B OEEEZTh RN D
FIREHFET, o, 7ed=7 FEHEICHATE X9 8EEZA T, TOH#o
FTAHEDREIE 22 T £,

4) VUL ORERITAERBOFIC @S U, BRI Z26E L £,

—J7. RGC O LH#iyE%E (BEEEY X &R R) 2281 LET, X 9.1.3 2 LR FIROHN%E
%Liﬁ—o

To hold consultation meetings with Provincial Authority (PA) to discuss on the
present situation of land ownership of those lands located in the project area.
If the ownership of the lands belongs to the
Yes concerned Provincial Government (PG) ? No
If the land ownership belongs to and controlled by Discuss with the land owner(s) to ask for stopping
the Provincial Government (PG) ? selling the lands to any others, except the power project
proponents
Discuss with the PG on the way and procedures of how to allow No
using the lands for power plant projects Obtained consents from the land owners? >
Obtain formal agreement of using the lands for power plant
projects
l Yes
Make formal announcement by the PG regarding the use of the
lands to the concerned public and the ethnic people
Hold stakeholders meeting to inform concerned parties and ethnic Proceed with the
people regarding the use of the lands, and prevent any illegal project planning
occupation/land dealing of the lands

;A
X913 AERE~DTHFTAHEICIRDESHEEBO R o+ R

9.2 /\\/f jvzﬁ%ﬂﬁ%ﬁ%%‘l‘@

921 RBREMSHENEENOTFNX—EFFNAE & OEAMRE

INA T AT AT E R TILRPEDSCARMBETEY D — 3L X —BE R & OAREN A T
RNE S HEOLYNHIEET D I NEE T,
(1) T AT —IHRNE —2@EE TRROLPT CRMEL ., TR FHIZOWTRFZI TV ET,

1) Talz I ONRAF< AR EERRL ., .

2)  EFEYSCHRMBEIEY O VX — BRI R RO SRR
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Q) AT —IAN S — R ORE RIS | RO A0 A

PEAZBIREIC L £,

(3) ?Rﬁiﬁﬁ%#fﬁﬁ“ék# IS ND8 6 FEAT — 73V 4 — 2 CRIBEMRR T R Bl &

%‘i‘a—o

(4) /El\f%?ljﬂ%?bibf:bﬂoffu“/“:?I\O)/*‘/(ZL“?X*U?H%F@%H%EO
9.2.1 1 EREDITENFIHEZ R L £

y

Yes

Make clear the biomass sources needed for
the power plant operation

v

Hold stakeholder meetings to discuss on the
following;

1) To introduce the plan of having biomass sources
for the power plant operation
2) Existing uses of the agricultural/forest wastes as

€nergy sources

Any potential conflicts with the
existing uses of the agricultural/forest
wastes?

Hold stakeholder meetings to discuss on the |
ways of solving the conflicts b

A

A

No

| Proceed with the project planning i:

. No |Make changes to the ways of
< ﬁzvso:%gggvthe ways of solving »( obtaining biomass sources for
Icts the project
Yes
y

Ht ;SR

921 JB¥E - RMNEEVOSEFIAE L OBE DR v & X

922  HREBEKEE~DOES

XA G~ AR ERT OMFHERIC

L TEBER BN E LT85 E

7o, FEEITEADMEAR B

R

X DIZD DI T2 /3A < APREHRDS L E TS, HHIRHE I
ST E BN HRRE TS TOREBHEANICEL RN H Y £,
ZOE IR BINE D T u =7 FRFEEANS T3 723~ ZAPRBHIR 2 ke L THErr
TE D LD ICHEHEY D 2 L DBMETT,

2T FEROITENC TS

%] 9.2.2 1 FEl#EEEOICFIEEZ R L £9°,

oL o, EEEHI OMS. L EET

JICA IV TE
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Establish project internal rule(s) for the following:
1) To prevent illegal logging of forests
2) To avoid purchasing fuel wood from markets

'

Also establish a management system to make sure
the rule will be complied with by the project

personnel

Carry out periodic check/review to see if the rule is
being complied with by the project personnel

| No
< Have found any breach of the rule?

\ 4

Yes
A4

Take records and make clear the reasons of
breaching the rule

Take the following actions to avoid recurrences of the
illegal and non-allowed actions;

1) Improve the rule and management system,

and/or

2) Improve legal ways of biomass sources

HE : JAA
X922 HMEBKEEHOERES 0+ R

923  FHIERBIAROBK

FEBATE BN ANA A~ AR 2 ek 2 BT, RERMFM & LT L7ZBER 2 23T %
KO enboH e, MEHRTREIRMEEZGIEEITTLL Y, TV FEEFIT TR
DFEATE) - HREZHY |, MEREZISLERH Y £7,

1) NA A~ AFEEFT OMHIERR L ERREEOMER Bz HET = v 7 LET,
RIWELDZRBENDND %6, FHBEUELET,

2) JREDFHME LT LB ARZ BT 2 2 enand 5, EEFTOEKRIZET S
BRIl L OVE BRI 2 N L, EFREEE 21TV ET,

3) REAEANEARNZRERT EROEETIHC TS Z LoRWnE ) BEZMIES 5,

9.23 I LRLFEFHDOITEI FIHZ R L £,

JICA VK'Y T E p2 - 87 Rk 18 4E 6 A
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Check and make clear the project plan for
securing biomass sources

v

Establish project internal rules and management
systems to avoid occurrence of conflicts or robbing
of fuel wood planted by farmers

\ 4
Carry out periodic check based on the management

system
l No

If any conflicts or robbing of fuel
Yes wood planted by farmers occurred?

y
Check and make clear the possible reasons
of such occurrence

|

If the occurrence comes from No Take actions to compliance with the
inappropriate plan for biomass sources project internal rules and management
pprop P systems established

Y%‘

| Improve the plan of biomass sources for the projects |

A

Hig - P
X923 AEREIROEKOERT =& A

9.3  KECFEEERT

931 FHEEANAYTU—DOWE, ASBICV L7

LIFICEEREAN Yy T U —DIUE, BT A 7V FlEZRLET,
1) #FH5ERERIIERE 2Ny 7T ) —ORERRBERL LT 5ETERIT D

2) BEFE N T U — OPUEESER T8 - FATHIIZ T D,

3) WNEESNTPEHE N T U — DO fREH S Bk - SR AT 2
4)  FIPRPEBESEY) O BERIS b B ek - SR RTHIIC T D,

5) FHEMATREME DV YA 7 NV B RE - FRAHICT S

6) LLLEORERRAE KA IS L DUEE, o, BEALEL, VYA 7 v - HAEZITV, BE
Fe T U= L DBREE~ DAL 2 21K 5,

X 9.3.1 1ZLL EOFNEZ RLET,
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Collection of used
batteries by certified
collectors

factories

Disassembling of batteries by
certified disassembling

Qualified

factories

Treatment and Recycling

Degraded
cathode/anode plates

Extraction of Pb and prepare
Pb ingots

Degraded sulfuric acid

liquid

Neutralization treatment

Reuse for new
batteries

»

Collection of Burnable
wastes

Incineration of burnable
wastes

Proper disposal of
incinerated wastes

HE  JaA
931 EENyTU—DINE, L%
9.3.2 TR D BCS B L & SHS D4y

(1) BCS O -k

A MP Tl

. BCS #&%

% DU N TS

BELIMNEPI=T Uy RSOV RBIEM I IO BN EB LY,

VYA 2D Fatk R

A}

=)

BCS iﬂﬁ@;f%@ftﬁz% IBERTHIEE HALL CWET IHOFHEIZLY BCS @ﬁq:&k LUR YD
X L TOFNER L2 ET,

WL T2 Y
1)
2)
3)
4)
5)
6)

7)

4 9.3.2(0)iC LErEFHDFE

KEGHEIE R & DB

SyHEL

N YT U =D

s <L
4

l:l

ez

To KB EIE B SR IATRIDGET COBEN 25 2 %

R a5 B

yHfE

P oD Sy BEU 4R

KEENDHDEE. T OMELSy

HAEBEF O 53 ISR - ALERAL Sy

it FIEZ RUET,
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Disassembling of
the SHS and BCS to
be disposed

Disassembing of solar
> power generating sets

Go to the process shown
by Figure 9.3.2 (2)

Collection of
batteries

Go to the Recycling process
as shown by Figure 9.3.1

Disassembling of the
power charging houses
if being used

Discretion between
burnable and non-
burnable waste

Collection of
disconnected electrical
wiring

Discretion between
surface insulator material
and metal core

Discretion between burnable and non-
burnable wastes. Recycle and dispose of
the wastes appropriately

Disassembling of
charging controller

Collection of various
wastes

Incinerate burnable

wastes and dispose the
ashes properly

\4

Dispose non-useful and
non-burnable wastes to

dumping sites properly

Recycle the metal cores .

.| Recycling useful and non-
4 burnable wastes

L A

9.3.2

(2) SHS Ot - BikdH OISy

AR MP TiL, SHS 1%, il ADS REF oD B &5 15 TR E THIEE AL TWVET, BALNFEHL
SHS NARELRST-5AIE, — RIS CRAIT 282720 ET, B0 ERIZEY SHS @
AR « WLy DI B L2 o T2 A1 LR OFNEN L EE R0 F9,
1) KBeRE SOk
(i)  FEFH ATREZ 2 KIS G B S B D5 AT CHFI
(i) B AR AT REZ 2 KB E I & SR VIR EARBESEY) & U Clil B JLER - LSy,
2)  REHIEEO
3)  BOARHEODO BRI
4)  ABFEFEIEY DLy B LRSS

9.3.2 (QIZ LFLFEHE E OIEEFNEE RLET,

BCSB LS SHS ZHETHHBEDOTuk A

JICA I/FY T E

P2-90
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Disassemble the Solar Recycle the solar panels
panels still useful

Dispose of non-useful

Recycle of the poles if
being used

solar panels to disposal

sites properly

Collection of
disconnected electrical

Disassembling of
the SHS to be
disposed

wiring

Recycling of the metal
cores

g Incinerate burnable
insulator material

Collect ashes

_ | Dispose non-burnable wastes
"] to dumping sites properly

Collection of other
various wastes

Proper treatment and disposal
of the other wastes

It SRA
X 9.3.3

T BEEED PV VAT A7 1 & A

JCA IR Y TIE
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F10E ERIEDDOHGE LRV AT A

10.1 RRMFEEFORE THe 71k (REE & CEC)

ERI %% (REE, CEC and NGO) N EBEXR HE~BET 5 H1EIZ2oH 0 £, 113, REE 23 )5
TEACILAS(REF) ~H LIAD HIETHY ., b IVOEDIE CEC BN T IA AV T4 T o ar 77
(priority action plan, PAP) 5 X&Z M5 = & T4,

10.1.1 REFO7ut&x

REF 07 nt 2% 1011 1R LET, (FEVA 7 L0 E REF XERFHEHEORIIMEE
BEFICRLET, ) BEFE¥ESE (REE, CEC and NGOs)iX, L FTD AT v 7 ICH|»> T, REF X 1 =
DIZEEDNWT M T E LR EAKE T D N TEET,

1) REFIZEZHFHEREEONE

2) FEZIH2EEORGHE LOFEREREEDIER

3) REF A7 =XAIZX VLU SN A& OFRE

4) B4 D 3HA

5) EACIZ X2 HFEATORL

6) RMEBILL T HEEEEOLAICIL, EAC & E AR OGRS

Recommendations on Master Plan
prepared by JICA Study Team
L2
MIME provides information on
investment opportunities
v
REF requests proposals from
developer (REE/CBO)

L2

Developer submits LOI" to REF. REF

FI/S is available?

Yes

Developer conducts
FIS™

Developer confirms feasibility for

investment. T/A (cost -shared)
v

Developer submits proposal to REF.

L2
REF approves developer’s proposal.

NOTE:
1) LOI: Letter of Interest

- * - 2) F/S: Feasibility Study
Developer obtains investment license

from CDC

H ; FEA
X 10.1.1 REF AW =X AZH|o 725 BLEFE~DOKRE Tk X

JICA VK'Y TE P2 -92 Rk 18 4E 6 A
FA R REm v —F 7 B b2 s =77 A
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(1) REFIZLD., FEREEONSE

EAC L L C, REF [TRMBEFICH LT, MFENFEOMRBELZAZELE T, it 7
LHFEFESCHIICOW TR, L LEZRALF—E(MIME)D R E L £ 3, REF F¥/HiX., REE 2
EAC DAl 2452 & Z\ZRIHT 2 kA, IREAKE LRI L ET,

(2) EEEHICLD, BEOMRGEB L OCHEEREREZEDOIER

M FEALFEICBEALOS HREFRIT. WOFIEZ L REEFE L F9,
1) REFH¥R~BILEAEL, FEEVERET S,

2) HEED Feasibility Study’23EA TWRWEA, FEFIIZTOREL LT H7F 2155
(AT H OFEIZ DWW TIERIR),

3) HEFEMITHIT DREAIRFRMIESLIGEIEIC DN T, FEADHRT D

4) HEZDPFEEOFEMEZRE LK, RESPEICLERLGEE., &g ~MEA&D
Hig e ¥ 2,

5) #&EF). MIME < DIME ~ REE @Wﬁéﬂﬂ &9 5 (1. 125 KVA Ll LD HE51E MIME
~HIGEE, 2. ZNLL T O%E 1L DIME ~HES)

6) HEFIL. EAC IZX L TARLIREGHFRMOHFEELT H(RE. ilE., HEOWVTH
7)o

7)  FHEHIL, REF (I L THEERRELRET 5, TOE, FIS BT IHEERLZD
flL B AR E 2 4 T(ﬁﬁﬁ“é

R X o BB FHEIX, I AT 7T Bi¥EZ: B 2(Cambodia Development Committee (CDC))~FiFE 7
%?’C“ﬁ“z’ﬁ BRFEICHEDLIBE DAL CDC OARIIAETT, MIME H 25\ X DIME ©
RIIMETT (AL, IR THEREEZESCBII L AEEHFATOH LG5 IFREET) |

(3) REF A 1 = X A X 0 L & B i & ORE
REF 2 X D284 3. LT OREEL - Li-FE IS LTl S E 7,

1) REFIZCEDZIEZZITDHZ LowlRg/eHEIc@mp LY
- Bl oSy
- Bl ErED ST
- BEOBRRME

2 REF HIZEZEIZIT FIS Ot — IR EE R LTV, FIS DL ~ULENRITEEOHIE L R — 7 |2 L T B S35
EHEERZR T )V FIS ~EREL L DD, A MIP Thig &I M ELFEIC WL, R RFZEHEREL ~ LT+
5 ThB, ZOL LTI, LUF OB A AEDIA I COIUT 5y Th D, DA LORBL, OFEAE, @fFaRT v
L EHFRE ], QTS R, OF LTS EE S HHE @R MO (S TR E)

JICA VK'Y TE P2 -93 ik 18 42 6 H
AR RET AV —FI| L 5 AL A7 A
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& BEEHICBI 2 =77 4 V= RIS, P —08#mrRd 2 Loy
2) BlEHEICBIY D AE

- EAC BT DB EREIER T DB, REF L OHiBIE&EEE L TRHE L £,

- ERDPREEEERED Z &I

. EEFEHE

D BREAERAE A

3) U RICER L TWDANAS A~ ATREREESKIIFEEFEICB T 5 AU

- EdCIZHEHR L BHMALNPPA)H 5\ L, BEERRIELZRIT
4) KBt BCS, KEGEMLY AT LADBAT 5 HFEICHT 5 A

- KBtE¥EE S REFMBISOXMG L 20 £7,
(4) B3
1) MBSO W THERDOEEZE 10.11LIRLET,

#1011 #B& (R)
e . Funding Modality of
Type of Electrification Scope of Work Ownership Capital Costs
REE CEC

1. Extension of REE Rehabilitation of REE Subsidy (25%),

grid Distribution lines and Equity (15%),
Extension of an existing Soft Loan (60%)*
mini grid systems

2. Renewable Energy | Generation and REE/CEC Subsidy (25%), Subsidy (50%),
new mini grid distribution Equity (15%), Equity (10%),
(Hydro) Soft Loan (60%) | Soft Loan (40%)

3. Renewable Energy | Generation and REE/CEC Subsidy (25%), Subsidy (25%),
new mini grid distribution Equity (15%), Equity (15%),
(Biomass) Soft Loan (60%) | Soft Loan (60%)

4. Diesel new mini grid | Generation and REE/CEC Subsidy (25%), Subsidy (25%),

distribution Equity (25%), Equity (25%),
Soft Loan (50%) | Soft Loan (50%)
5. Solar system SHS,BCS REE/CEC Subsidy (25%) Subsidy (95%),
Equity (15%), Equity (5%),
Soft Loan (60%) | Soft Loan (0%)
i SR
2)  MiBh&OSHLINE (%)
- Uy R, BLOI=7U v K
O  FERODHGR L. BESBARN L2 L2 FER LV RELZIT 2%,
TR 2E BRI 40% % SCHA 9
©  EERFEEE TR, ARFICESOWTEENSK T L2 Z LY HEANZ LV FE
HEn7-t%. 40%% 349,
®  HEEEBHMG L 3 » ARKE%, EAC £72L EACIZL D T 4 —~v U ANE
HThD I LN ENTIGE. R D 20%% 3D,
JICA N/ Y TIE P2 -94 FRE 18 4 6 A
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- KB EV AT A
DO RYINT 100%% ZFH 5

REF M F51 & Tid, Migh& 5RO RNBITORKER 2 EVNECTERITONT, FEXO
W OMERD, B O FHEE BFIT SN TOVET,

(5) EAC I L 2 FEERFTF O

BRIETIL, ETOFEFRIIX L, EAC D OHRIFFREER RS THZ 2RO TWET,
EAC OSFFfH 5, FHEFEMB 217 2 BRFEZEN CHELLINTWET, FE/MILX. EAC OFR
— AL ~—(http://lwww.eac.gov.kh) =

FEFEMIZER L5 S D RFFOAZIIMIL 5 £ T, FREDOKFZGLWEICIBN T, BHER
BT OE#IT, RAR— L= TRAGATRETT,

(6)  EdC & DEHIEAZEK) (PPA) Dkt

A MP Tix, 7'V v REEMIZEY REE =7V v R&RM~ ik, AT RLY—H
MRET)ZFIH L= EFEE DNAEL T REE 4 EAC ~EHTE 5 L 57 PPA %, MIME,
REF, EdC BL W EAC NI Z L A2EELTCWET, BHOEWT L LT, EdC Ot
BREELENETONET, MiHE LT, RETZFIH LB 2O FEE%E. @ 10-15 FEDEK
M E WD 20058842577 PPAZIEKT 22N EZONET, 2D XD 5N FEE
FTAIUX, FESOMESFMEOEMPFINET, Jiuk, B FER S CREORME 203 L
THHAEIC, BMERITHELATOI D, BEZLMEOBANF Z EI2X Y FIS £l
B0 5 < 720 £,

PPA #EREICER L. BEOBE |2 #50 T BT, YHEAMOFENIERF ICEETT, PPA 2
R INT-HF AT, MIME, REF, EdC 72 EOBh#AE T &, REIE O HLT 5 FEEM
OWENFE TR EINDERETT, PPARFESNDETOBRBELLTIRLET,

1) BEFEEZPRL, ZOEEITHTIREDOARICET S CDC OEREGF T, TOHE
EDOEE G2 PS5,

2)  FHEEITOWT MIME £ X OV REF ~AXUZi@IT 5,

3) MIME, REF L0 EdC IZ%f L. PPA I[ZRE A IS M2+ %, ZoL &, 8K
SMEIZ N T HIERT B,

4) CDCARBOEAFARL, 2 RV EBZBRWEEOLEIT, HAROAERTIW),
FROFRHE 2RO HICBUFN G OEBEGD &, BdC L OEMRBEE D,
FHEFMOED HF XL T oMY,

1) REF OEFENA & BEEHIZIR - T FIS % Efi

2) FuYxs baxboORE

JICA VK'Y TE P2 -95 Rk 18 4E 6 A
FA AT ARV R 5 B AL~ 24 —7" 7 TR
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3) BREEREEEHUIIR o TERETREFH BB AT ORI BE 9~ S MGt I L O
4)  FEOEE T
5) thiREFAE
6) AR IS T DR E & SCHARE I BT 2 40 AT
7 EFEOMBONT
8) LIk 7IHF ORMEA KBS EIoFERERED, SRR L OREE T~ DR
9) HEBLOFEOBUFIZ L DR
10) Mk OFEMEREE, MEsk OEEIEE. &2 WITERIEEICIE S HA O ES OIRE
11) sk DEEIE,E S 5\ TR A
10.2 W3R
REF ORIl A HE A i 7§ FHEFZIT. REF D OIS Y 7 b — 25 L3 < £7,
REF il — a2 L TR LET,

#10.2.1 REF#iBh4&

Funding Modality of
Capital Costs
REE | CEC

Type of Electrification Scope of Work Ownership

1. Extension of REE grid | Rehabilitation of Distribution REE
lines and Extension of an

existing mini grid systems Subsidy  25%

2. Renewz_ib_le Energy Generation and distribution REE Equity 5%
new mini grid (Hydro)

3. Diesel new mini grid | Generation and distribution REE .

4. Solar system SHS REE Loan 50%
HiH : REF

REF #HBI&HIE I, A A~ 2FE, KBt BCS x4t L T\WEHA, CEC bidishTwn
FHA, 50% D — [ FPEERITE— VA BELTWET, 20 REF ZEHIEEZHMET D20,
FEMIL, NA A~ AEOFAAETRLT—I2L D477V v Nl E(LFEICxT 5
RERERE & . CEC DXL « 1l R 72 E O SRS RE 2 Dt e DX HRIERE (CFR) DAIRE % 12
FLTWET (2% Pat2 1L73HiMH) .

BEETEOFEIZ OV TIL, 2006 FEI2% & TED REF FHR~OEWEDOETTFEW,
10.3  HAfr-EEmEICB T 5 K E
10.3.1 REF/ICFR Iz X A Hfi 2

REF/CFR (%, Hdifiids L ONEE mORE b E REF (RN T 2 HERZEDEZ2E O 52D,
R ¥#(REE), NGO XY CEC 24 LT, MIME, NGO, EdC £ X0 NGO & #if L CHIf
XEERRBEL ET,

JICA VK'Y TE P2 -96 Rk 18 4E 6 A
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(1)  HRELRDLEER

ERHFELL L TUTEERET,
- H3HE (REE & CEC)

- FARRT R —HTOCHFEEEAFEM T L H o b, BEREE, 6
ORI A LY O Bas A — 1 —

- HAEFRET RV F —HATOMT BACERI T O RE 2 AT O ek
(2  EAE
MG BAICBW T, BRFERICHT 23HRIT A CORR (&, SR, mH%R, F
EREOUEL LUME) (ICBWTESNET,

: iéyF%ﬂ%bkﬂﬁ$M$¥%m CBMLTODHEEERYE L, FERH

- BAWRETI XX —HINOE LK EREST D, WA - —ORE ) — A2t o
HAZ 9 % HIERBA SR

- WHEACRCHAMRET R X —EIN 2RI LCFRICET L, @it s ¥ —#Te~
A= AN 1= ) Ik =Wl U1

- MGEAFEEE (22270 —FRIVMERORMBEESR) T 5, EE
R, B BALR, MERFEELICRE T D Bl iz

- EXOERRFH O
- fdREEE WEEHOM E (XA —X ORERIEL ET)

10.3.2 NGOs

BREFHEDOEMIZIBNT, NGO IFIEFICEIRBZENZ R LET, VU RYTI2E NGO N &£
TFHELET, TORNTHEBXIFEORBRZIEIZHA LTS NGO 2 Z Z TN LET,

Q) Small and Medium Enterprises Cambodia (SME Cambodia)
REFRABE L -

Small and Medium Enterprises Cambodia (SME Cambodia) 1%, H/NMEEDER & Z O AZ £/ H
& LT, 1997 FIChIR S E Lc, BEIX, REM®EOMM M, &7 7> U7 14—
BFUWAERERIN O K TR E O 72 &% B iG8 /08 & LTWET,

A F THEME L 7 GBS

Battambang /Il Anlong Ta Mei #H12 T, A A~ A B FEELZFEH L £ L, PIHELIT. 14
BUF S ORI & 52T & Uiz, 281 2005 4F 2 A L 0 #isaBRsh L E Lo, AFETIE
SME Cambodia (%, X FHZEDENMILTH % Community Energy Cooperative (CEC)DE% j%i% L

JICA VK'Y TE P2 -97 ik 18 42 6 H
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F L7, FOB, HifmBIOESETRD N—=2"% FEfi, FEOHHLEZUTICRLET,

e Grant
SME Government

Cambodia of Canada

» Technical and
managerial support
L Supervision

Selling Luceana
Payment of electricity fees
Belonging to CEC

[

Farmersin [ " | Community Energy

Anlong Ta Mei . . Cooperative (CEC)
Village * Selling Electricity

HHE I

fFFT : 92K, Russian Fed. Blvd., Toul Kok, Phnom Penh Cambodia, P.O.Box 614
a5 : (855-23) 882 354 Fax: (855-23) 882 354
AR—2L— : http://www.smecambodia.org/

2 Centre Kram Ngoy (CKN)
LA 2

CKNIX, 77V AFZ NGO THY, 19984 LV A ARYT CHREL CWET, AMEK, BXIC
BT 2 HINEE ., MENM e ENERIFEANRTT ., IHEE S, Electriciens Sans Frontiéres
(ESF). Agence Intergouvemementale de la Francophonie (AIF). Association d’aide pour la femme
khmére (AFK) <2 UNESCO 72 E00 b B2 % 1T CvE 9,

EBRHEBICOWTIL, 7/ o2 ifid hb—=u R B —DR 5T, #GEH T HIERR
THEMELTEY, BEREIRTOHRZ DT HF3EEE (BT 2 HFRk O & Lo EZIEM OB RRIZE D T
WET, TOHBABTOREEL LT, 7/ o _XuHdins 30km RN L 2 AIET D
Banteay Dek Ff CHEFELHOE LTz, ZOFETIE, CKN O Mb—= 7 ZHuTZITZA
FEE T > TWVET,

ARG

¥ 7T : # 58A Street 318, Phnom Penh 12309, Cambodia
TG © (855-23) 987 843

E-mail : ptm.ckn@online.com.kh

AR—2L— : http://www.ckn-cambodia.org/fr

3
4

http://www.recambodia.org
http://www.ckn-cambodia.org/fr
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FA AT ARV R 5 B AL~ 24 —7" 7 TR



T7AT IR =M =aT V) % 3% Part 2 10 %=

3 Concern Worldwide Cambodia
AR -

Concern Worldwide X, 74 Y=V 7 CTEL TV O HROHROEMEZ A E LT, 71V
7 v T 1968 (%8 /& L 7= African Concern Z Hij& & 3 Sk T3, 1999 FFEITH AR Y7 TOIE
ARG L, HFEICEEL TV AR RBOZEOMR L ARREOWEHELHNE LI-HEL2T
B CTEE L,

A NGO 1% [Community Forestry Management Committees (CFMC)] D& . X4E R L OV E
TEATV, a32=27 4 =7 VAN —FELE L TWET, ZOFXIT, AETRE
TS, FIFRANA F~ AFEFE~OBEHANRRETL X D,

*
L

HASIE -

fEPT : # 36, Street 352, Quarter Boeung Keng Kang 1, District Chamka Mon, Phnom Penh, Cambodia,
P.O.Box 485

TEahias 7o - (855-23) 214 879 Fax: (855-23) 210 314

E-mail : cfppenh@concerncambodia.net

(@))] UTA-Cambodia, Centre for Livestock and Agriculture Development (Cel Agrid)
HREARAE L -

UTA-Cambodia, Centre for Livestock and Agriculture Development (CelAgrid)i%. 1997 #IZF% N SV E
L7c, ERBEENZE, SELZEARE LRl BE0RE L HIGOEIRATEH L7 EiEH)
T3, ERESEPIL. Deutsche Gesellschaft fir Technische Zusammenarbeit (GTZ)X>. The Swedish
International Development Cooperation Agency (SIDA)Td, Z DX 5 & &HEE =T, HARE
TRUX—EIN (R, B, SR FAERRRERZFM LA A~ 2%E) OFHICET
LA I L TV ET,

HHE I

fEPT : Kandal Village, Rolous Commune, Kandal Stung District, Kandal Province, P.O.Box 2423, Phnom
Penh 111

a5 1 (855-23) 211 323 Fax: (855-24) 394 570

E-mail : khieu_borin@forum.org.kh

AR—2L— : http://www.utafoundation.org
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1033 =avHax b
(¢D)] JBJ-Crossroads to Development
REARAE L -

JBJ-Crossroads to Development (X, 2003 FIZGXSy Sz T 4 o7&t Th 5, fhaiiE
R A 2 EHA B L3507, NGO, WIZEERE, s LE#E LT, AMBEMR S FEM L T
WET,

HHE I

fEPT : #11A, Street 29, Sangkat Tonle Bassac, Khan Chamcar Mon, Phnom Penh, Cambodia
a5 1 (855-23) 220 657 Fax: (855-23) 211 725
E-mail : crossroads@online.com.kh

(2 GRET (Groupe de Recherche et d'Echanges Technologiques)-KOSAN
ELRRAE S

GRET 1%, & EEOM & -G Z B E LT, 1976 4, 77 U RIS SHUE L7z, 1988 4F
DIk, B, KIFEE, ~A 70774 F A, BFEXRA MR EEE I ARYT TRHA
LTCWET, GRET I N VAR T 0iHEtTH 5 KOSAN Engineering & #ifE L T, #EEBIRE D
HIp 5T, MR T 5407 BRI ELIEm L TV ET,

£ TR LT M B

GRET (%, Takeo JNIZHBW T, ~UL¥— Energy Assistance D& & X1E42 5% 1T T EvFE ¥4
Fhi LE L7-, GRET-KOSAN T, EXFHEHF O - MEHE k. Commune Electrification
Committee (CEC) D% T J%éiﬁ%%m LTWET,

ARHEFETII, Energy Assistance O T - &% . BARNFE~OEGRENE LTT U MY
R T REE ~XADFEREBHHA L CWET, Z2TFH REEEE] &, FiEMEnzo
(CHERe R A A D T L DRI WFHELR R L. BREEE L ALE DT 2 FTiSHEIEIT CEC 23 E
L %9, REE (Zx/T 2 ZDMo4m X, Peng Heng SME $847<° ACLEDA #1773 30 L T\
F9, ZD 2 #471L. GRET-KOSAN DMRFEAZEDH D Z & T, lH LV bAFEHECTREEZIT-
TWET,

® http://www.gret.org
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HEDOFESuAH 2 LU FIRLET,

Institutional and

GRET - ‘Financial Assistance

KOSAN

Commune of Trapeang | of subsidies

Energy
Assistance

Managerial supports

financial supV Technical and
B Ask for disbursement

Sab, represented by |«

»

Commune Electrification

usD

Committee (CEC) Subsidized connection

45

connection

Developer or
Investor

per

Follow-up o
connection making L
Beneficiaries

Connection making

ARG

fF7T: Hotel Cambodiana, Ground Floor, Office 4, Phnom Penh, Cambodia

A% 7 /Fax : (855-23) 212 891
E-mail : gret@camnet.com.kh
AR— A —7 : http://www.gret.org

10.3.4 —EREY

FEH AR T BARKRMERE CTIX, 1992 £XL 0 |

DHFEFTECHONWTL TREORBEESHITA RT7A ] 2L TFE,

6 Guidelines for Japan’s Grant Assistance for Grass-roots/Human Security Projects (KUSANONE)

(OB SR ) & Fhi L CWETS,

JICA I/FY T E
A FRET VY —FI Hll 5B w24 —7" 7 A

P2 -101
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275 SR

AR TEIZEB T AR RLF — %2 WG E DT DIZIE, LT DS B CERMEAL

D2HLDEEZLNET,

No. ZAV ATAT m &

REr~=2 TV | HARTAL % (VK S 38T BEE)
“ Micro-hydropower ~ Sourcebook”, a NRECA (National Rural Electric Cooperative
Practical Guide to Design and Paperback Association) International Foundation,

1| Implementation in Developing Countries, only Washington, D.C., US.A.
by Allen R. Inversin, NRECA, 1994. (http://www.nreca.org) [$25 + shipping]
“Micro-Hydro Design Manual, A Guide to ITDG (http://www.itdg.org/)

Small-Scale Water Power Schemes”, Adam Paperback (http://www.developmentbookshop.com/)

2 | Harvey, Intermediate Technology only, [$57.49 + shipping, available from
Publications, United Kingdom, 1993 ’ Www.amazon.com]

“ Micro-Hydro Power, A Guide for Intermediate Technology Development Group
Development Workers”, Peter Fraenkel, Paperback (ITDG) Publications, United Kingdom,

3 | Paish, Bokalders, Harvey, Brown, only (http://www.itdg.org/) [$30 + shipping,
Edwards, ITDG, 1991. ' available from www.amazon.com]
“Layman’s Guidebook on how to develop a small microhydropower.net
hydro site”, Commission of the European Communities, (http://microhydropower.net/)

4 | Celso Penche, Directorate-General for Energy by PDF [Available online PDF from web. Site, free of
European Small Hydropower Association (ESHA), charge]

1997.
“Small-Scale Hydro-Power Generation”, Engineering Paperback JID (http://www.jiid.or.jp/e)
5 | Manual for Irrigation & Drainage, Japanese Institute of only [Currently NOT AVAILABLE]
Irrigation and Drainage, Japan, March 1987. '
“Guide Manual for Development Aid Programs and Paperback NEF (http://www.nef.or.jp)
6 | Studies of Hydro Electric Power Project”, New Energy |~ o\ [Paperback only]
Foundation (NEF) Japan, 1996. '
“Manual de mini y microcentrales hidraulicas”, Una ITDG(http://www.itdg.org.pe/Programas/ener

7 | Guia para el Desarrollo de Proyectos, Intermediate PDE gia/enerpub.htm) [Available online PDF from

Technology Development Group (ITDG)- Per, website, free of charge]
PAIE/JUNAC, OLADE, BID, 1995.
“The Study on Introduction of Renewable Energies in JICA (http://lvzopac.jica.go.jp/library/)

g | Rural Areas in Myanmar”, Final Report, Main Report PDE [Available online as PDF from website, free
Volume 4, Manuals for Sustainable Small Hydros, of charge]

JICA/ MEPE & MOEP, September 2003, NK/ IEEEJ.
“The Study for Establishment of Electric Power JICA (http://lvzopac.jica.go.jp/library/)
Technical Standards and Guidelines in Kingdom of Paperback [Paperback only in Library]

9 Cambodia”, Final Report, Main Report Vol. I only

Guidebook, JICA/MIME, February 2004, J-Power/ '

CEPCO.

“ Small HydroPower Handbook”, A Guide to Morehead Valley Hydro Inc.
10 | Understanding and Constructing Your Own Small PDE (http://www.smallhydropower.com)

Hydro Project, Ron Williams, Morehead Valley Hydro

Inc., October 2002.

“Best Practices for Sustainable Development of Micro ITDG:(http://www.itdg.org/docs/energy/bestp

Hydro Power in Developing Countries”, Department for ractsynthe.pdf) [Available online as PDF from
11 | International, Development, UK. & The World Bank, PDF website, free of charge]

March 2000, Smail Khennas and Andrew Barnett, in

association with London Economics / delucia

Associates USA.

“Small Hydropower Systems”, Energy Efficiency and US.DOE(http://www.energy.gov/engine/conte

1o | Renewable Energy, DOE/GO-102001-1173, FS217, Paper nt.do)

U.S. Department of Energy (DOE), the National
Renewable Energy Laboratory (NREL), July 2001.
JICA N/ Y TIE P2 -102 FRE 18 4 6 A
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No. FAMV ATAT w &
Al PROPER-Bolivia  (address: Lanza

“Mini Centrales Hidraulicas para el desarrollo rural” No.0736, Casilla 2672, Cochabamba, Bolivia,

13 o . A ' | Pamphlet | Tel: +591-042-50327)

PROPER - Bolivia, , llistracion: Juan Carlos Parra, (or Centro de Informacion en Energias
Renovables :CINER: http://www.ciner.org/)
microhydropower.net

14 | (Other information & links on Micro Hydro Power) Web. (http://microhydropower.net/literature. html#l
nversin)

Design Manuals / Guidelines (Others)
Two case studies of community based
electrification : 1. Rural electrification by
mini-grid at Trapeang Sab Commune, Bati

1 Social aspects District, ~Takeo Province, 2 Village
electrification by bio-mass at Anlong Ta mei
village, Chuteal Commune, Banon District,
Battambang Province

Suppliers Information

Equipment manufacturers of biomass gasification

power
Morehead Valley Hydro Inc.

Equipment manufacturers of micro hydro (http://www.smallhydropower.com/),

(see Webpage Link sites) microhydropower.net
(http://microhydropower.net/), etc.

Suppliers of solar power applications

Suppliers of materials of distribution lines

Concrete poles and fittings

Insulators and cables

Cost Information

Biomass gasification power system
Morehead Valley Hydro Inc.

Micro hydro generator sets (http://www.smallhydropower.com/),

(see Webpage Link sites) microhydropower.net
(http://microhydropower.net/), etc.

Solar BCS

SHS

Materials of distribution lines

Environmental Considerations
(List of References re Environmental Regulations and Land Management in Cambodia)
1 Article 59 of the Constitution of the Kingdom of
Cambodia
2 | Royal Decree on the Protection of Protected Areas
3 Royal Decree on The Establishment and Management
of Tonle Sap Biosphere Reserve
4 Law on Environmental Protection and Natural
Resources Management
5 | Sub-Decree on the Organization and Function of the
Ministry of Environment
6 | Sub-Decree on Environmental Impact Assessment
Process
7 | Prakas (Declaration) on Guideline for Conducting
Environmental Impact Assessment Report
8 | Guidelines for Conducting Environmental Impact
Assessment (EIA) Report
9 | Sub-Decree on Water Pollution Control
10 | Sub-Decree on Solid Waste Management
11 | Sub-Decree on Air and Noise Pollution Control
12 | Prakas (Declaration) No. 1033 on Protected Areas
13 | Annex to Prakas No. 1033
14 | Drafted Decree on the Establishment and Management
of Protected Areas
15 | Land Law (PREACH REACH KRAM),
NS/RKM/0801/14, August 13, 2001
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16 | STRATEGY OF LAND POLICY FRAMWORK
(Interim Paper), by Council of Land Policy, September
06, 2002

17 POLICY PAPER ON SOCIAL LAND
CONCESSIONS IN KINGDOM OF CAMBODIA, by
Council of Land Policy, March 19, 2003

18 | SUB DECREE on SOCIAL LAND CONCESSIONS
IN KINGDOM OF CAMBODIA,

Clean Development Mechanism (CDM)

1 The documents of The Ministry of Environment, GOJ :
http:/www.env.go.jp/

2 | The documents of CDM-EB : http:/cdm.unfccc.int/

3 CDM and JI in CHARTS, Version 2.1, by The
Ministry of Environment, Government of Japan, March

2005

4 | List of Designated National Authorities (DNA), as of
May 22, 2005

5 | List of Designated Operational Entity (DOE), as of May
22, 2005

6 | CDM Simplified PDD for Small-scale CDM Project
Activities, Version 01, January 21, 2003, --- Appendix
A to the Simplified Modalities and Procedures for
Small-Scale CDM Project Activities
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