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£ 121 AT RS —OERE L
Business Model Ownership Operation Training and Approval Licensing and
Facilitation Regulation

EdC EdC EdC or REE - MIME/REF EAC
REE REE REE EdC or NGO MIME/REF EAC
CEC CEC CEC NGO MIME or MRD EAC

National Solar MIME CEC or REE MIME or NGO - -

Dealer
REU Local Gov’t or Own force or EdC MIME EAC
Municipality REE
H G A
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2.1 FEJROEE RUE

2.1.1 EIFEREF % MP2005

REE & %\ % CEC 28 & A% O EALFHB O EJR A 5. E T 5 72O D FEUE MP2005 %X 2.1.1 12~k L
9, ZOBREFIEOMELLLTIIRLET,

1) PO 3IOOTANMI, A7V v Rl (Part 4-1 O] 2.3.1 &) NOKTEZERSL
THHDOHLDTT,

2) WOTANI, BEFEI=27Y v RT 4 —EBAI=71Y v ROBEFEIGE THEZLZ
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4)  EFE NHEOT A MEEE LI-AEOH T, JICA HERNFE LHEGHmEZTE LT
dvkﬁfr//wws%n X, DX REE X° CEC (2 L v #Hrfil T-Ep;}‘,séntﬁf?y
X ARBHIEL., FOMIIKII =TT v RELET,
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(@ Takeo
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@ Kep
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DT EERIODET,
L2rL. REE &5 WME CEC NRMIEMIZ LD EEFHFHOZ L "M AYAI=T Y v FIZ
L2 RMENEZRAET 2HE6IE, UTOFREAZEZE L CHEICFET2261E, AIETH
DRRENCL 74—V TN BTLE D,

O RfctERe £ TORMIE$0.35/kWh F2EE & 72 0 F 97, Bk RIZ 0@ L, E%

E

PR LET, 2O, RFEEFEZIIO T EIC KT X TIF D Z LN AlfeL 72
D i‘a_‘o

REE/CEC %, %#i#akitt EAC I RFIE 1272 ET D50 L B OV T TFOma L £
‘a_‘o

@ FEHEIHT. EAC RHE & WHEREN rJRE/ LR E LE T, EAC OIRFMFIZL Y, 3
BRI 24 BTG EIR AT RE /bR & 50 (BREE 5. HDOWIIEEE DR EME
RET ) . 1H 120U EEIR AT RE AR & L E T,
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Start

Is it inside the R-40 km circular areas from Yes
provincial capital?
No
Is it within area of EAC Yes
Phnom Penh grid?
No
P No Is it within 1 km from
A national roads #1 to #7?
Yes, see note 1
\4 v
Off-grid Area 2010 On-grid Area 2010
Electrification by mini-grids and BCS Electrification by grid extension
Is it covered by existing or planned mini- Yes
grids of REE? v
No Diesel mini-grid
see Note 2
Is the diffusion level of battery lighting Yes, bettery lighting matured
>50%7?
No
Is ability to pay for electrification > $3 per Yes
month?
No v
Yes Is there micro hydro
plan for the village?
v No
No Is grassland > 0.02

ha/hh or is agri. waste
sufficient for fuel?

Battery lighting

Yes
A4 4
Mini-grid by Mini-grid by Mini-grid by
micro hydro diesel biomass
Yes, BCS with high priority
Is the level of battery diffusion <20%?
No, 50% > level >20%
Is there health post, school or community No, BCS with second priority
hall not electrified yet? g
Yes
v v
Social electrification by Remote electrification by
SHS solar BCS

Note 1: Priority electrification by LV lines for 1 km on both sides of national roads #1 to #7.
Note 2: It is an option for REE to replace existing diesel engine with biomass gas engine.

L TR
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5) kRS HEOZILNNREICET BT A & Lo 7RV IL, KBt BCS (2L 5N
v 7 U—HBHOBEM T, Ny T U —RIOE LD 20%A0 OF T IXE I E Oy
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PRt v ¥ —, KR, 2P EONIHR 2 FFoRYEIE, PV VAT AIZX B A

REEDFERTT,

ZOEICLTEMNEIZLTD 6 SO —F I E s ET,
O A7V v Rk (BEE L)

@  RHCHES

@ Ta—EBAI=FVUv F (K55 BCS # ik

@ JKkHII=7V v K (AL

® ANAFwAHTAMEHEICLDI=/V v F (FL)
KB BCS & A Mfigt H PV o A7 A
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N—T R INET,
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@ DEFE#E) A CiEI=27U v R
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ATy a T,
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TINEEN R HIVUTFGER— AT SHS ZEA (FERPAM 1+~ b 400 R
JE)

S)

212  ERBEEEEORFIROAE LR

K MP DOLE2—EEHFORRIC, BRIBRELENKGTSINDIZELHY £, ZOWETIL, Part
1O MPEF~=a TNV fThbhEd, L7=2->T, REE & CECIX. 2008 &£LL% X DIME
\Z Par 2 BALEHEIERS~ = 2 T VOB HIROE AR LT F XU,

22  RT U NLEMNEIRMOF = v T

EIUREANC, L TFOMNERNB I OFAERREZ RV —HET = v 7 LTEB ZERMETT,
B EdCZHHAVIIREE S =7V v RN T2 )32 Yes No
B B O X TREEMGHE A 2032 Yes  No
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B REENOHFHI =TV v ROBENRNH? Yes  No

B OISR DET o LRI 2 Yes  No
INKIIRT % YA MTAFESIR

B TR A A~ R 720D Yes  No
INA T AFEEY) DR T ¥ VL b BRI

B RBERZ RIS 5 LI 22 )? Yes  No

INA G~ 2B T A F~ AR N WA IZIE. 2ha
O+H (B, AAKRH, REF S A)) TR 100 BHE4y DBkE &
BIECTxE£9, 4ha b 200 a2z 9,

B 7 U —MRIAOE LR 50%LL F? Yes No
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XA F ZBRE 2 BT 5 T R WARIC L 5T, ME—AJRER A T a D ONEDE LTRL
THH £,
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®$T7f)>%)ll%‘ﬁifﬁi@3§ﬁ5‘ WolHBEZ > TRV, ZOMEREN 40 kmEL E72o726, &
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1) JREEEZFRO %@k®ﬁé%ﬁ\£L1ﬁﬁﬂ%7ﬁﬁ®w¢nW®L%ww

T, ZTOMH 1 km DINIZALE LTV 2 b, @UVELEE TREEEMICL Y EBLIND
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BT 258100, MWELE CRMIEMICLVELLINDSTLE Y (54%D EdAC
DRI REHIC AL S ET)
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DIME | ﬁﬁ®m$ﬁ@%®mﬁﬁ NS HE T EE N, R Ao,
ZFORNII =7V v FIC EBALZ EfET 5000%. HRT-OMBPEIRTX 54T 3
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RIS . BT DR ORI NI ARE T, LREMIL EAC 28 FE i L. REE
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hOER%ZIE. MR EINEATTEL05TT, 2O OEERER 7n/10%
I 2007/08 fEIZ5ER T E T, —RANICIE. HRT=DOR D 5 AELINIC R M
FEhEND FETHIIZL, %E%M%ﬁo®@xﬁfbxoo%@t@ﬁ@%ﬁ%m
DT EM R, il 21X 1o$uﬁ%®ﬁA 1. ZLTEL OFENEBE I
X0 EmEOENEZES LLLEAICIE, =7y REERTHIEVNI LIV ESDD
FFarndHn E4,

=ZVyR: aIa=F542fkLLTE M%%ﬁﬁékmoﬁmam =7
) v NELFEEO# T, =7V v L, REE (RMOEBEXFEHR) | nfbf\
H BT CEC (FI¥EHHAMR) 2NEHEFEMT 5 2 kﬁf%if %%ﬂém%&WWh®
F—=H =B TLEY, =7V v FORKOFEIL, HART-OF~FHNBIET
BRI ?%*k%%ﬁf%é ET9, b L, %@t@ﬁf%%@ﬁﬁ SEN I
. ZC@E;G D ELIEEKELZ FIFAZENTEET, FRABELIFICEIE L=
émm\mc:i%¢6ﬁ7/a/%%@i¢oi%ﬁ%i EdC D EIFE B & [
—KYERREICHETEDLTL L D (2008 4ELLMED HITE /7R 13$0.10/kWh F2L 2 23 48
ENFET) . HAIWIE, REFERZIL EIC 25 EEEDH 5\ NE REE 2% M L CEET
é:k%ﬂ%*\ﬁﬁﬂAiMC®mEE<iTTTé k@f%éft;%

2) HRTOFNEIEO 7 — AZEYE LeWEAICE, ROQ)EICHERE T,
2 A77V >y il HRTEONON YT U —RIE KL 50%LL ETT 02?2 & DT
FEIZ, 1HH 1 2HH7-0 3 RAOEETIAWEEANH Y £ 2
%@k@ﬁﬁ\ﬂy?Uw%%ﬁ&$amuL %ém FEAEDOMHENH 3 KVORH: %X
Wz 5700613, Hel-oMIZ, 3= v R EALEErT D ICH D vz ET, ko
Q)AEIZEAFE T,

Z ) TRWES, bREONOBEN LA T a i0fk, Ny T V—REDTZODO KGNS AT L

ﬁ%#é;&f# Z < ottt (Bl 21X 10%LL E) BNEERIADIZH/Ny 7 U — (25-30 R
V) BEATHZENTE, 18] 30 B MEEOREREE XH D Z ENARER HIX, KBt
BCS OEEAHEIE L £, HAR7ZDF DN BCS BNOE DO ARWEAIZIL, BCS IXIEFE A LMl
& CTREL, BLETZENTEET, 2720, PR ACES T, BCS DD il L &s
AE L, @5 - HERFEHOTLOD Y — AR E LD T ENGEME 20 £,

FRNOFE O ANy 7 ) —Z AT ERWIEEIZIE, AEH PV VAT LA%8REZ &
MTEET, PV AT A%, 2T, KEFR., £ EO AR ICERE S v, BIIZHH
LET, EST, KEICESERS ZENTEET, 2O PV VAT LAOA T a L LT,
L O TNy T ) —FKEBEHLET HLAIIT/INVEBCS M52 TEET,

(3) I=7UvFR

%@k®ﬁ®t%’ZKMW%ST%EL%%LTM%¢*ﬁ%Eﬁ%é%@KM(5%5%)\
KT =7 v RICK2ENERNTHZ E2BEIOLET,

HIRT-ORIT, BEIRZHIE T 5700457 R H AT, A A~ AT AR EIC L
HI=7Vy KA a T, &/ ROMLEAERAL 1 #6224 0 0.02 ha, 100 fH OFf 7%
25 2ha T, bBHUE, FH, AKRHE, REEHNZ E Az 1,
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B0, 1HHY4Y 0.2 ha, HDHVT 100 HHOME R 20had a2 I 2=F 4 7+ L A b
EIATLHAICH, "M AYATAMEBEBICL DI =SV vy R3A7var e Ezd, Ln
L ZOHEITIE, BRI, ASA A~ AFEEICHH ATRE /2 FRARBEIEY O Bl DWW THIR T 5
ZENRBETT,

HRT-OFIZ, EIFT, B—F ok FuEmadl, aafo Vil e o AnX, o
LDOREDREFRFEMNPREICH DLGHICH, N AT AT AMBEEICEL DI =7V v R
arviEY, 20X BEREYOLNERIT, 1 IEY 0 ER 240 kg BE (IRE
&) 12 kY E9, 200 A OF 72 HEMIC 50 #ilE h URRER LI L 20 9, TN O
FEMNRHDHE, L FEEHA 10 kWh BEOBEXAEHA T3, ik, 2004 FOREFT 1 —
P =27V v ROERERZREEKEETT (2004 EEDO T ) o~ TOYLHERIT 50 kwh T
T) o NAFTATAMEBEEOFE LN Eid, 4FEESHL T EE0,

HIRT-OFMN, L7y —A20WNTICHEY LAWEAIZE, T4—BLrI=7Y v R2KE—D
FFvarEhEd, T4 —BAREIL, LMRPEE N L SMRREMR S WO RE AR D E
T, BREENFIERONSEAICIE (BZ&E LT 1R H 5 KWh Riil, 5 H 20W OE0EAT 1
AL, 30W OHET LEAE 3KRHMED & HIHEED 45kWh (2720 £7) | £ L THREFR O
BHIgE TREICIREEN 22 R, T 4 —BARENRFI A T 2 T,

JICA VK'Y TE P2 -14 Rk 18 4E 6 A
FA AT ARV R 5 B AL~ 24 —7" 7 TR



T7AT IR =M =aT V) FI3EPart2 FIE

#35 AR HINORE

3.1 A ENEZAET S HI

TRNF—FRNRE S, RSN H, BOFRELHE L, R BRFEEE 07 L —
LU — 7 OFRNL, HERFEEO MBI E 72 EORRHEE BT 5 2 LR ETT, thaRiEE
K& BATEA T v Y e 7 MY IATITIE, fafREeih, T72bb, X=X T4 7 —F DIL
LT —NNITN—T D, b RBEBZAIET —7 v a vy 7 ESIR O i S
NHZERLEENET, B, BEOWMAED LR HSBEFREMEIT. 0=y MEHE 2 GE
L. TREINAIEEZFMT L0 IHLET, HETREZHAZUTIIRLET,

- BUEORFEIRIL, =L —F AR IS < AR SR & e

- HEESUERY. HRRETTOOITICES S FHE I RER AL — 2 g v DB

- WUTHENRET=FY U7 L0 T LR

32 fERREER O ML

321 HBEAFHREARESRET—¥

Sl O EFHEFFEATL 1998 D& W KT E Y I 2R DT AEA R A (CSES) & /E #111
W2 (O HOIE 2003-4 4F) Efi L TWET, ZAIUFERREOT —F Ty = 7% A b d
AFTE 9 (http:/;wvww.nis.gov.kh), LxL., 2SS DOTF —HITBHEEZHEE T 5 DICHER
BHONASHEBEENAKMEINTHWERA, T, BEEHIN NI, T Tl T A
7 = 7Y A - (wwwseila.govkh)icdh b a2 o —rF —FZ~N—2 (CDS) BNEEHDOEHRE AFT 5
DIEFTT, SIS bS5, MBI EZITZ 22— RiE, FREEEELN—X
(ZEHT WA T — 2 45 Z EBRMETT,

3.2.2 aIa2—VERHEO S 2k X

I a—UPNEYR T RV —JRICOWTHESE L, R Y e A0 FIcE LT ey
FNEAEEIETH, By ey ey NE2HEHT L ICOICAFARRERITIZE A ELRVDON
FEETT, 20D, HIFN, v~ A > hOREIZOW TR/ fiE % DIME <° NGO,
TP NPT DT EDRMEL R ET,

BER L2 RIAFE ORI TORE TR T O LD 2IEMAEHEICT 2 86EZNH Y £,
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FA AT ARV R 5 B AL~ 24 —7" 7 TR



T7AT IR =M =aT V) FI3EPart2 FIE

Topics Discussion points and identification of training needs

Requirement for - Operation needs especially financial matters, keeping of records,
operating the manpower requirements (Training needs and similar experiences
electricity facility gained from the other project)

* Maintenance/technical requirements
*Relation of watershed, forestry resources to an electric facility

Role of consumers, - Availability to pay for initial connection fees and monthly fees, and
local officials, and how to deal with late-paying or non paying clients
CEC:

Structure of CEC that will manage: membership, roles and
responsibilities

Maintenance issues: when, who and knowledge requirements and
financial requirements

Needs of public - Identify the needs of public facilities such as health posts and schools,
utilities and industry and clarify the financing methods.

Identification how electricity can be maximized especially for
livelihood activities such as water pumping and agriculture processing
activities and industry development.

UEDE D72 —=T 4V TOERIT@EFEDI—T 4 7 SWOT 081, thEBHREARZHMEIC
THDD~ B TR EBNBLOSHNTY — i ETRK VKIS TL X 9, Haxles—

TDOBMEART IO I —T 4 7 RFHENLFZEEIIH ROIE O L WRFFICBRMET 5 2 L N H
4, MTBUFAEHAICIREEL TV D a2 2 — U BRHEN. ZOMSII T e Y =7 MitEE
SRE T D BUVMES T,

323  EEEOHRL

FERER Y —EAZZT 50 0EedER N 2R 5720, BiEO= VX —FIH L5 L
Aw%ﬂ\:w/f/ﬂw#%% WZTHRENRHY ET, X—RA T A ANEFRITHHEREIC L 5T
SO, AT =7 T AN —NoHrLET, b ULRHUES K E 3 S e iud e 5ama o 28 m
*ﬁoﬁ%% HEEMIZHHIRN S 25/ Y > 7 IVRE Y T3, [FRBEGKY A &2
— AT U HE DY TN ERSE D EDNETY,

FELAV —EANOXILEELZHRT H - OITRES L. HENRE I L THLOES RN E
ﬁ%bﬁﬂ%ézéio\X7y7A4XTy7T4V&E:ﬂLi¢O

EMAEEA U TO LY TY,

1) Basic information (ethnic component, family component, occupation, property of
land/house)

2) Data of expenditure by items and if possible of incomes
3) Current condition of energy consumption (kinds, costs, uses, electric appliances in use)

4) Demand of electricity service (supply hours, expectation for uses of electricity after
electrification)

5) Willingness to pay for electricity service (considering current expenditure of energy and
future convenience)

JICA VK'Y TE P2 -16 Rk 18 4E 6 A
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X v BRIz,
72 IOV T TR L) ICHEL 9,

A YCoONWTERY VY Fy—P AT T,

N7 U —HH BFEHARE

Candles Kerosene

Car battery

Private diesel generator

Cost of a candle Number of kerosene lamps owned

Numbers and types of baterries owned

Type of generator owned

Monthly consumption Cost of kerosene per liter

Charing prices of nearest BCS

Cost of diesel per liter

Monthly expenses for candle§ Riel|Monthly consumption

literfRecharging times per month

Monthly consumption

liter]

Monthly expenses

Monthly expenses for recharging

Riel

Monthly expenses for diesel

Riel

Cost of kerosene lamp

Cost of car batteries obtained by types

Riel

Cost of a generator

Riel

Estimated total expenses of the lighting and energy sources per month Riel

HE )OFZEIZOWTEITRRO X 27— M CTHIEIZRDTL X 9,

Wattage Using hours/day Daily Electricity Consumptior Monthly Electricity Consumption

Lighting W hours Wh Wh
Other Appliances want to use

TV w hours Wh Wh

Radio w hours Wh Wh

Fan w hours Wh Wh

-- w hours Wh Wh
Total amount consumer needs to pay (multiplied by 30 days) kWh

TR 5) OB I H BRI 5 KIAES RIS T \E%%ﬂ$”®%%k%®ﬂm\
7B LOBRLTERSEMEL, £V BIHEIC/R>THLEMT 208 LENET, Kb
%ﬁ%%ﬁ\?ﬁb%ﬂﬂﬁk%ﬁﬁm%dmfwﬁﬁn&ﬁ@iﬁwoﬁ@ﬁﬂém%%ﬁf
2 L IRIT L SHEOBIRE KD £ <R B30I b £, BEREOMKRICOVTIE
BET72 T RS 2 MBI BZT TE L H_E T,

3.2.4 el FEEICAERRE &5 ETH
BALTEE L THENOBEERIIE R AT T U2 EHTAH ETOR—ZAT 4 0 ET, 5

—HRFERERORMBEE LOL, BODDORAICHOE, FHEICKMSEDL LR TELHTL
XD, HEEREIRDUC LV b S DRVEITR RS TL X 9,

Example 1: The benefits of electricity such as less expensive, more reliable, easy to read and
work at night are widely acknowledged, but not among the poorest.

Action: More information on electricity needs to be disseminated including the poorest groups.

Example 2: Concerns were expressed over the initial connection fees as few beneficiaries have
habits of saving.

Action: Discuss among beneficiaries how to finance initial fees. Selling livestock or divided
payments system, utilizing credit and saving association will be discussed.

Example 3: Great interest in electrification of health centers, yet there is no fund from the
government.

Action: Discuss the amount required for electricity tariff and clarify how to shoulder such
expenses by the community.

JICA IRV TIH P2 -17

FHERTRET AV —FI T B AL~ A5 =777 iR
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33 MERBEEREZEBRELIEEVRATS T

FWEMEREZ O LB, a3a=2T 415, ATV 7 NEA—LZWREOEEOTIC, 7udx
7 NEE), k. BRI ZoEiER e Y x AT &2 EkLE T, DIME & REF it
P RE2SOLY | WA S ATEDO L NOBEE R L FET,

3.3.1 TR ESRX AT T

HATEN T O 27 N EETAEDICE VR AT T TR I E R L HERE RO 7= 925 )
YT DR ENDH Y F9, N0 DOEMRIIIIMNTZXENRAIR T, EVRAT T OIAE &
LTI T )b ondbifonEd,

1) Business description: energy sources, profile of management

2) Business location: geographic boundaries of business.

3) Customer characteristics (market analysis) and electricity demand

4) Technical design, construction plan

5) Operating and organization plan:

-ldentification of ownership, key personnel for manager, accountant, and technical operators.
-Description of tariff, operation hours, bill-collection system.

7) Financial analysis (capital / operation costs, expected revenues)

EYART T ATHESWT, CEC DRHIBAFRR L, ZEE L OAEFELEMT L2 L L E
T7, UTOHBIXCEC DEEZETHMICHE L £7,

- Organization (role and responsibility)

- Working regulations (Operation and Maintenance)
- Price list / tariff

- Safety and security issues

- Penalty for nonpayment or delayed payment

BEINT 8 ORI, K, FETENET

333 SN EHEEXE~DHFE

CEC IX DIME X° NGO 72 EOHANAIT RNA A% 3Z21F 7235, MIME X° REF, SMH K — 03 4%
BT DD BT e 2 NOEVRAT T o7 aR—F Lzl 4, T ak—
Pl REF 2 ENEHII L, ZHIL., 27V a— > TEENES SNET, HiEE Ty
2T AT 10 HICHHI L £ 7,

JICA VK'Y TE P2 -18 Rk 18 4E 6 A
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3.4

CEC ~D X A7 A

CECOMERNL—=V7HEAFaI 2= EL ENBOTEHEICLI VAL LEST, FL—=r

7T OFTEZUTITHIRLET,

Training subject Training providers Participants
Establishment of CEC Provincial authorities such as | Commune

District Facilitation Team Council

REF / MIME/ DIME including | CEC including a

assigned consultants and NGOs manager, plant

. . operators,
Management schemes | REF / MIME/ DIME including accountants
such as customer relations | assigned consultants and NGOs ‘
and connection procedures Representative
Tariff  setting  and |REF / MIME/ DIME including | O botential
collection assigned consultants and NGOs including
Meter reading and billing existing and
. . ) ) potential

Financial = management, | REF / MIME/ DIME including commercial
accounting and its | assigned consultants and NGOs, electricity users
transparency possibly advisor from local financial

institutions
Productive use campaign | REF / MIME/ DIME including

assigned consultants and NGOs,

possibly advisor from local financial

institutions, business advisors.

MNo—=U JHAEFDO N —= U P 2FEET DRI, 22— 0F

<3
DIME D%E

IZEED 2 EDNE

WZOWTHITHOXNHAHZ L5, DIME 2% v ZIZhEENLETT, £

ikl arrr—3a o —E2%5ETr DIME, REF OXEEHIEOZEMIT 10 =R L ET,

JICA I/FY T E

P2-19

FHERTRET AV I T A e 2y =777 i
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HAE A A~ AREICLD I =Y v FEEER

WA T2 AFEEIL, FHOWH, E—TF v YDk, LOBAZLOR, aaty Yok O
EFEFD B LTHREZITHIZLETT, T4 —EBLrOROVIZ, A A~ AZFIH L THE
THIENTEET, ALV TOELRICHE L TWD A~ AEIFEIT A AT A TT,
INA F 7 ANZELRDEZHIR S BRE CRBES NI RBAET DREE T A 2T 0T 2 —F—
HAENDN, ZOHAZE > T2 VU REHREBFEIH S EHREBELET,

4.1 AT v VDR

411  BREARO/NEAEERE

HIRT=DON N~ ARZ =TT T, NAAAREICH LR E L TEEINTWAEEITIE. &
IRl OFIZIE, EREMGT 2 DI+ e EIR 2853 5 DI B 4720 0.02ha DL LoD
T (T AT R) DERMMPS D EHEESNET, BREEROREES L. A A~ R L D%
EAVHEEAZEETH) 2 CTHROEBEELFHRL S ET, BRERO/NIBREEZ1T 9 2 & 12Tk
Lo RRERDH Y £,
AREARAF < AIH AL EITERLELTRE TH D,
%*%“@Wﬂﬁﬁ%:%%ﬁﬁpﬁowfﬁﬁﬁuﬁﬁmkﬁf%if
REIARZ R 3D EEO F 3%V DI AEZSLZ LN TEET,
ﬁ%@%ﬂ%ﬁﬂ#é%mi LT BRO T ~FT b, MRFEoFIcEEE0ET,
— 5T 4—BNIEEDL G R OIE AE I O~ EBIZIFEIA~EH TV - TLE
b\i‘a—o
o FHEIFIIZEREE AT REZR HIETIRENR 241 352 13, HUROBREEIC, S5ITITE S ERER
Lo THRWEE L5 FET,

1) ENTRRERE Z UX NN 2

% HBIZFIH TX % Leucaena leucocephala <> Gliricidia aepium 72 £ 0D~ A B} O Fl | 3/ N DR
BRI L TWET, ZROOBRITIEFERLEE L, BREO HEIZBWTHREE
L. EEEEOMOIEEHIFIHAT 2 Z N TEE T, MfkE 1 TREFTOBREIARH & L CTIUH#E
ZBRIAET D Z LN TE, AN o7 bik, BEFENEAICHEL, BRIRET HOME AR
STWET, TNDLORIKIX, bt TN Exi, (KB, H2WE7 =R LT, £
R E LRI E Wo T2 5010, (xR FIETHIRT 5 2 E N ARETT, BRITINE Lot &
DOBREVE 238 EATIZE > TR Z 525 Z E 23 A[HE T, Leucaena [/ & 2 /3 U JEID THRERL X
e ROEDRRDO BN TWET, 7272 L 2 ORI HH0/KITT oy I A F 23 #
LWEEDLNTEBY, IR Y T TH O CIIMEBICHE I 2 WAEERH Y £,
Gmmmaii@rm“l@i%%ﬁﬂwwéfé*&ﬁf%i#ﬁ EOREE L TOEIX
Leucaena (2450 £9, BIEOREIZY--> Tk, It OEEEOHLEEICHNAEbE TS
v, F72. SME Cambodia (NGO)IZ. Leucaena ;Eé LC, [HHMORMECH ARORAM R E 21T -
Tmi¢®f\@%@%éﬁm%mébﬁf<ﬁémo

JICA VK'Y TE P2 -20 ik 18 42 6 H
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(2) EDL BWO PN KLETT0?

lha O LHNALEMBLE 10 N OARMZINET L Z LN TE, ZHUT XY 6,700 kWh DOIEFE
ZITHZENTEET, BEFD REE 2 =7V v RIZBIF A 2720 o B ¥ i H &34
EDE 10 KWh FREE L 72> TWET, ZOFEZY LD D &, lha DBREIARGRE: C 56 D
BB AT 2 55 HIC/2 0 £3, T 200 HHE OB AR E1T729 95 &, 3.6ha DIRE
AREEEDRMEEE NS ZEIZD £7, £ 432 o, HHEICEDE T, bR7T-OROIREITH
BB AR B O RIFE 2 D Z LN TEET,

412  BRBIKRT T T — a v/ IREFTREAR

FEFOBRINKE < o284 (>100 kW,  >1000 4, MEEIC K5/ MBHEARICINZ T, 4
HEOYDREOREBMIEZ M2 2720 D, BEIRT T 0T —3 3 b 2 WAk & v o
M A 7o e bO—EE L TEHESTOLENS Y 7, Zhid, BEE OGBSOV
JLFH L EXOBEMHEDEENZFF OO TT, BETIHARDIAS D BEZRIL, HERE KW 47
¥ 0.1 haf2JE & 72 0 9 (Il 21X 100 k W DI ERE DY 10ha O FiiR), BEIRT 77—
2 UAORERIGE T D EEIT 22— ) THUT ., VIR EORERTT,

TIBREIAR ZBEMEEN AR L LTEHT 2 HEGEIO DN ET, RERITID R T —F M
T )= 7T T — a3 2BV T Eucalyptus camaldulensis D3 A A~ AFREAITVE LT,
Eucalyptus camaldulensis (37 > R TIZIBW T, KHBLPEREEKIZIBWN T HF LV ORERRIC IS
WTH, HBMASNTOLBTED —>TH, MmEs 44-202cm @ 10 K&k LS A 4~ A
Rl U7oAE 0, B ERED B ERO NS, A~ A A2 EMEICHEET D Z EMa[lECTHDH I L&
B LE L7z, KE 2em Pl EOKZ BRI BT ERE AL A~ A& L EmERORBRRITN 4.1.1.
DY TT, RKEANAS A~ ZAEITWEHERNPOUTORXTRD L Z ENTEET,

R AT & AN S A A~ A& (> 2 cm) = 0.0616 x s i £ (cm) ~ 2°2%° (R? = 0.99)

K411 RRIMEEBRORENA A~ RE
(Eucalyptus camaldulensis in Mear Nork
Plantation, Kampong Chhnang Province)

PR KRG AA -~ A
(cm) (kg)

5 4
10 21
15 58
20 119
25 210
30 332

JICA H/KY TIE P2-21 Wopk 18 4 6 H
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1000.00
y=0.0616x>°%%°
R?=0.9928
RE A
A AE
(kg) 10.00 |
1.00 :
1.0 10.0 100.0
M= B2 (cm)

M 411 MEEREBRMTEARENS T ZXEDBRK
(Eucalyptus camaldulensis in Mear Nork Plantation, Kampong
Chhnang Province)

84720 O A PHEDHE RS 10 kKWh &35 & RO 672 D OAMTEE &I 180 kg &
20 FET, BMET 2ESREDOHERICINHT 272 ORE NS A~ A EIRE LTEHLT
WILUE TR LTt B xohEd, £ 411013, EdEh ok -fiEmERIc
W HRENAAS A~ ZABTT, MWEEE 25cm OBARDAKRE A F~ A& 210kg T, —H#D
FRIEAEBNRERET 20120 TT, SMEAIE. EROBEREZITIC, THBEHIARDOEHIC
LT, ZhZhibtl el ikdzE o< 52 LD ET,

BV T T — g OB HEREHENICE U I ARMRBICHER L T 72 &0,
413  BEREEY

REORFEERED D RET DM TIE, TROLOFHZBRF L CAEL LY, Wik, ©—Fv
Vik, hrvEnavolR, Fx v P ARO@R A AMEICE L CWET, HaoMIch Lo
JEAERRFEY) N REICRAE L TV D2 BIE, BEICHATRENE 9 2> DIME § L < 1% MIME (2w
AT EEN, HTHORRRIEEREEMNBREL TCVIHEIZBNTH, 2REED 1/4
FEEE DIREL 2 I 2 5 720 OB TRk Z 92 & T, BERRE LKW 4729 0.05 ha 2N
Hizl 720 £3(0k W OFBEREDOHE 1 ha DEREF T HK),

414  HHEHEERAETIAEREY

A T~ AFEBORE & RO BINHEST D Z L1 3w FEL L), 23a2a=T4—7F LA}
RO BRECPHEIKIZ L o TREORFIARM P EHHNTHRAET 255> T, AO0NEH
ELTRE~DHHEZBRHLET, FFIC WIS RO ala =7 4 —7 4 LA FDIE
AR — L TWAHER (AR, BREEE. NGO 72 L) LKL TSI, FIZheizo
MoOala=74—74+ VA NTREORFIAMDBBEET L5 TH, WREIEEHOT Ly v —
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FA AT ARV R 5 B AL~ 24 —7" 7 TR



T7AF M =N==aT V) Fi3KPart2 H4E

BHINBIRNE D | D L bRBITKIEE T DB L4 L IR A ZFIAT 5 X 9 1C L&
L9 (ZOH4A KW 4720 0.1ha DREMIS LB TY) |

4.2 JRRHIERG ST

42.1 EBibFe 2y FOFEM

=70y FEGET 256, RS OMFICEREMGT 5 2 ENEETT, —KiZ,
L0 Z < OMERET HIZEBIRISITL L 720 £, 100 HHLL EOZFINEH WA
BALFLITRFOEE DL 20 | B L OBE&EMR EOR T, EEENMEL /2o T
LEWVWET, T%nizmﬁmuim®ﬁ$ﬁﬁﬁmibm?¢ b L 72 7= OF T 100 LA
FOBRENEHEL < TH, 1k mENIZHOMN N H 256101E, O OF D LF CELFEZ G
BT HZENTEES, 7L 1km%£%ﬂhﬁﬂtf@ CRIFEIINEE T, RERbEE
BROFERITIE 1km 24720 $14,000 FEED I X RN E0 6T, b LbAR-OMN TORER
ﬁmﬁﬂlmﬁuTT\mmum_m®ﬁﬁﬂm%éf%\%ﬁﬂéim<@ofbimi#ﬁ\
BEEADOBNEENRGIVUTENFELITR D Z EITARETT, Ny X U NN TIEERRIINA A
~ AFET 70 HHH~OEEEITR>TWL2EF L H Y £7, HIADOFHEIZOWVWT MIME &%
VME DIME BT ZHR T SV,

422 NOBHEERE
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Using Carpenter's Level
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Staff Hand-Level

Staff-man

H=(a,+a,+a3)- (by+b,+by)

5.1.12 N FLv& AWz kERIEDOFIE

#£ 511 KEHIEREEOH

Point | Distance B.S. FS h Notes
No. (m) (m) (m) (m)

A 167 B.M.1(TWL)

B 1.58 1.45 0.22

C 177 1.20 0.38

D 1.39 0.38(B.M.1 (IWL)
Total 5.02 4.04 0.98

Head =5.02 - 4.04 = 0.98 m
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Source: JICA Study Team
Clip illustration : Microsft-Word, ClipArt
Reference: Hiromichi Chiya, Mincro Hydro Power Guidebook, Power Company, 1992.
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S C - mean velocity coefficient
V : velocity (m/s)
A : flow area (m2)
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JICA Study Team Form 2-4-2 (Field Notebook of Discharge Observation) River Name : , Site: , [Province: 1
FIELD WORKS HOME WORKS Station No.
No. of | Distance Depth of Water. (m) Velocity Mesurement (Flow speed) Velocity Area of cross section Disch- Observation Date Year: Mon: Date:
measure- from First Second | Average Depth of Count of Time in seconds Mesu. Veloc. Mean meas. Average | Width of Area of Total arge Observer Mesure
ment bank (m) | (onway) | (return) observation(m) | current meter 1st 2th | Average| at point(m/s) [Veloc.in vert(m/s] depth(m) | section(m) | Section(m? | Area(m®) | (m*s) Name Wrote
0 (Left) Weather O :clear @fine, © :cloud® :rain
1 100 (=10*10) Weather | Wind blows | from Down/s, Up/s, Left, Right
Wind power | O:Nore, Luight, 2:wingy, 3:strong, 4verystrong
) Mesurement Start
Time End
3 (Hour, min) Average
Initial Point| No.1 Point
4 Water Level at Start
gauging station (m) End
5 Average
Type of current meter | Sanei type 3 current meter
6 Current Table/formula V= 0.163 *N+ 0.007
meter Useing method lods <wibe * weight
, by boat / bridge / walk
Calculator Calculator Hirata
8 Checker Hirata
Obs. Discharge (m/s)
9 Result [Total area cross section (m’
Average Velocity (m/s)
10 Catchment Area (km”)
Specific Q (m*/s/km?)
Measurement Site :
u around 10m w/s from Meritec proposed Intake site.
12
Site Coordinate (GPS) (GPS Datum: Indian-Thai )
13 No.061 E Elevation (m) : by GPS m
N (accuracy by Alt. m
14 Gross Head m (Source: JICA Study Team, Obs.)
Design Q m3/s
15 Estimated P KW (h = )
Notes)
16
17
18
19
20
21
22

*weather: O=0.c

ear weather (D=1 fair,

©=3.cloudy, @=4.rain
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#513 WEBAHRK (FTE)

Form 3-14
JICA Study Team
Type Station Code
Discharge Calculation (FLOAT TYPE)
(Year: )
Basin River Namej Station Name
Times of Observation No. Times No. of Year
Obs. |Year: Obs. | Start Weather Wind blows Wind power
Month: End
date |Date: time | Ave.
W. Level(Base) Total Discharge No. of Vert. Width of w.surface Total Area ‘Slope of w.surface| Ave. Veroc.|Distance of
(m) (m’ls) (point) (m) (m) (m) stream (m)
Water| W.Level (Base) W.Level (No.1) | W.Level (No.2) W.Level Staff Gap of Level Distance Slope of w.surface
Level (m) (m) (m) (m) (m) (m)
Start
End
Ave.
No. Type of Float throwing Float go down |Float go down|coeff-| Corrected | Area section(before and after flood) | Section
of float time time velocity |icient| wvelocity | No.l Sect. | No.2 Sect.| Average | Discharge
sect. [ Type |sink| (hour, min) (second) (m/sec) (m/sec) (md) (m) (md) (m%s)
Total=
N
(¢}
T
E
S
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521 HNEOBKEZEDOFM

M#EICB T 2 BRTE LM 572D FTROFEEHVET,

FF #4752 Pd

Pd = mu$EXﬁ%@
HNLFREEL L H72 0 100 WRERE TRED U £, KEOERDT LEEZFTA LTV,
Z O OBRAFFELRM L ZHH L CODEAIZ100W &) BZFE T+ chvnd Lk
Hh, ZORMEEL 42287 T FIEICE> TRELET,

MEFEENL Py 1ZBAL T EMHFHEOEESCHE L ICHTE LET, TNTNONEOTBELHET L.
U MEL, S RAEOBEEICHA L £,

<HEZLOFTFEY A Fofl>

1) AFIZE :Pd-A
2) B /i :Pd-B
3) CHHZE :Pd-C
4) D #Hizd :Pd-D

FRONEZLOTEY X NI, RIS T 2T/ ELBOEEZE L T, EAFE L o
A7/X%%ﬁ?éﬁﬁﬁﬁbi?o

522  EZEH O

FERZB L THEICHRETAZ 2 AEE L TR L3, AKDO%A, FMZE U CiitaEs
/N E IR DRI AR/ E 72D 3, LIEdin, 1&@9%@m%%_kwf%ﬁﬁfgé
o, MEREEHWTHENDZHEE LET, R, aR)IiEr BEEIET 5 2
LIZEVHEELET,

TERIEIXFED O RN L E 3, REHICO W TEZE OO ERIZHNRDL DR LW T
L X 9. WJHDKMD e HIRWEFEA N ez ¢4, BB O FEIC-> VT 515 HizsR L
TF&EW,

W DD LRI IR LV RETE £,

Py =g 7» QHe
Z 2T, Py D FEEREH TI(kW)
g . EINEEE (9.8 mis?)
n D KEEFEEOAEIE (7 =0.7100.8)
Q o R (mYs)
He FEEENAE T D A= (m)

Bl &g L ViR 0.10 m¥s, #7510 m OIS Tk, B NFUL ToORIZ LY 6.9 kW LEHE S

JICA VK'Y TE P2 -39 ik 18 42 6 H
AR RET AV —FI| L 5 AL v A7 "7 A



T7AT IR =M =aT V) 3 Part2 H5E

nET,
Py = g7QHe
= 9.8 m/s*x 0.7 x 0.10 m¥/s x 10 m
= 6.9 kW

5.2.3 EELHBEONT R

5.2.1 HiCREAMi L7-FEXTEE & | 5.2.2 HiCalli L7- sz & v SEMG T o A 23
L. UFIZRT XD ICE MG EZRELET,
INKIIOFIADRT 22 VT ) Py & RTEEALTEEL Py & HE L £ 9,

Pi = 1.30 x P

Z 2T Py AKHFEFERE ORR R 2 7 (KW)

Py 1 Mi%atil CEALTE DR DI ESKTTE(KW)
ifPg>=P; 1 XGAREIT KT BRTELATRE
if Py <P L R DNTIMATT 4 —BARNRAL A~ AL NNy 7T 7 b L
VEREHNC 1T 2 ARTHIRDS M,

524  EBALXESATEORER
INKITFEEIC K DB BIE DR TFIRZ L TIR LET,

1) ~yTAET 4

> HHEOWR

INKIBEED EEZMO—D>THDHEEIT., X Low Head Area

521 1T Lo ICHER ECHERLEST, 2D~

v T AHT 4 1ZITME R 1:50,000 225 1:100,000 O Proposed EL/480

MBS L T, RIS TE S 2 L 'mﬂe&m—*ﬁiﬁi}mmed

M. SRR KX AR TEED B DM £ pH—" " Area

T, YT ARAET 4 TEEENERINLD &, K L 100

NIRRT e LRWIGETE £, Low Head Area
N

R TR R TR BT, —AREIT BUK 1% « 2km

RAEECO e E B M ST R it% EAT I A AR

ﬁ%béﬁﬁﬁ%ﬁ%%i?07y7z&74f X521 <y 7RAET 4 ()

FRARHROE R, BT EThEhEukD
MR, FEEFTHIR & L THRE L £

ML A T D MR, B, HUEL KOURREE AR A BB RE LI FEIRENC LV IRE L £,
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> IR EOEE
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S THIKZZ T £9, /WG EZ EfICIHE
T 5 ENINIKIPEBHEO ETEETT, kb
BT 2B, ERICEMREZIEST S 2
&CT, RO A 515 FilR LET,
L2s LFEEEE & 2 WOIEE R L REFHS O GRS 23
AU, WRESIIIRE T, EHTE N
AlE. LT 0@ v A O TR E R D it
BEHET D FIEEAVET,

Quy = Qg X CA
22T, Quy HLHIFEE (ms)
Qs : HMILRE (m*/s/km?)
CA :{fthkmfg (kmd)
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HEINTZEBEIL NG TE~ESFERLERORE I
1T, BEBICEET LB FEE T, P
EREREOFA A —Y %K 523 ITRLET,
MY ECHEBITHIA O | XA ¥% £ CO R
Wy pEEERE E LET, BEREHETIIR, £
BRI R TR B — Mo THT | B ;

HZ ENPMETT, EICBFERD S H5E. E ’ Total MV Line Length
BNV R B ET, SN FEREREL. F | Taget vilages b = Lt A

EEERICHEALET, & 5.2.3 HEEEREOFH

(2 FEEHOHOHEE

R owE Y A - HEE SN K E LR E S, 522 SilCHHOmY KEHHEEELE
‘a—o

(3) 'ﬂﬁ)d%ﬁ?ﬁ';&o)ﬁﬁmu

BERRELFEET D20, BB ENOMEHERET, BHRAELITZ 255131 %
o —fHEEITV, AR L ET, YLERFOSAIE, SEILA 7 — X X—2 2 TxE
‘a—o

(4) BEREEORTE

MR SN xR EIc S X 5216 RT Y EXEELHELE T,

(5) ) & BRAFFE D

5.23HiCE BB, KEHHEEREEONT A LR EREEZBRG LE T,
EREORRHERZE 521 OFRUCE O E T, ARG LV /IVKDREIC L SR ELOFTHE

PEAMRTEET, MR SN AT —LAITK L, FATREEZHET D720, FEEELEE
LIS B bRtz TVES,

# 521 /INKAREFE & IENE (B)

Potential Dr Total Back u
No. | Scheme Name ,S\‘li)b Province District Commune Village SEILAID | Season Poweyr Linigi (()If(mM)V Lo:‘asl ;:‘;:ﬁizz Demand capacit§
(kW) (kw) (kw)
1 |[Bay Srok 1 |Ratanak Kiri Lumphat Ka Laeng Bay Srok 16050204 65 3 560 448 58 0
2 |Ratanak Kiri Lumphat Ka Laeng New Ka Laeng 16050205
3 | Ratanak Kiri Lumphat Ka Laeng New Sayos 16050206
2 [BuSra 1 | Mondul Kiri Pech Chenda Bu Sra Phum Lekh Muoy 11040401 91 25 899 719 93 2
2 |Mondul Kiri Pech Chenda Bu Sra Phum Lekh Pir 11040402
3 |Mondul Kiri Pech Chenda Bu Sra Phum Lekh Bei 11040403
4 |Mondul Kiri Pech Chenda Bu Sra Phum Lekh Buon 11040404
5  |Mondul Kiri Pech Chenda Bu Sra Phum Lekh Pram 11040405
6 | Mondul Kiri Pech Chenda Bu Sra Phum Lekh Prammuoy | 11040406
7 |Mondul Kiri Pech Chenda Bu Sra Phum Lekh Prampir 11040407
8 | Mondul Kiri Pech Chenda Srae Ampum Phum Lekh Muoy 11040301
9 | Mondul Kiri Pech Chenda Srae Ampum Phum Lekh Pir 11040302
10 |Mondul Kiri Pech Chenda Srae Ampum Phum Lekh Bei 11040303
it SR
JICA N/ Y TIE P2 -42 FRE 18 456 A
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