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Abbreviation

Description

B/D Basic Design

CP Counterpart

DIME Department of Industry, Mines and Energy
EAC Electricity Authority of Cambodia

EDC Electricité du Cambodia

E/N Exchange of Note

EUMP Electric Unit of Mondul Kiri Province

F/S Feasibility Study

GREPTS General Requirements on Electric Power Technical Standards
IPP Independent Power Producer

JICA Japan International Cooperation Agency

JICA Project Team

JICA Experts/ Advisory for the Project

kW

Kilo Watt

kWh Kilo Watt hour

MEF Ministry of Economy and Finance
MIME Ministry of Industry, Mines and Energy
M/M Minutes of Meeting

MOE Ministry of Environment

MOU Memorandum of Understanding
MOWRAM Ministry of Water Resources and Meteorology
NGO Non-Governmental Organization

NIS National Institute of Statistics

O&M Operation and Maintenance

ODA Official Development Assistance

PPA Power Purchase Agreement

Pre-FS Pre-Feasibility Study

The Project

Project for Operation and Maintenance of the Rural Electrification on

Micro-hydropower in Mondul Kiri

REE Rural Electricity Enterprise
SREPTS Specific Requirements on Electric Power Technical Standards
SIW Scope of Works
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1.2

1.3

1.4

The Kingdom of Cambodia

Project Name: Project for Operation and Maintenance of the Rural Electrification on
Micro-Hydropower in Mondul Kiri

(Ministry of Industry and Mine, Energy, MIME)

(Department of Industry and Mine, Energy of
Mondul Kiri Province: DIME of Mondul Kiri)

(Electricity Unit of Mondul Kiri Province, EUMP)
2010 6 8 EDC (EDC Mondul Kiri)

(Electricite du Cambodge, EdC)
(Electricity Authority of Cambodia)

1 20 2008 12 3 22 2010 3 26

22 2010 4 26 23 2011 3 31
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1) 153,160
1-1
1 2
54,698 33,440 88,138
38,080 22,289 60,369
16,609 11,151 27,760
34,545 23,193 57,738
19,930 13,381 33,311
14,615 9,812 24,427
(1+11) 89,234 56,633 145,867
4,461 2,831 7,292
(11 +1V) 93,695 59,464 153,159
1.7
1-2
1 2
1, C ) 153 1.47 3.00
« ) 1.50 1.47 2.97
2. C ) 19.61 12.90 32,51
C ) 19.64 12.90 32.54
3. ()12 21.14 14.37 35.51
« ) 21.14 14.37 35.51




1-1(1) 1.

1-3

PTC 2

HP 5550

2008/12/23
2008/12/23

PTC 2

HP K7100

2008/12/23
2008/12/23

PTC 1

NEC Power Mate P6000

2008/12/23
2008/12/23

PTC 3

(Toshiba)
Portege M800-E367

2008/12/23
2008/12/23

PTC 4

(Toshiba)
Portege M800-E367

2008/12/23
2008/12/23

KIM HENG Computer
Center 1

IR 2022n
(Canon)

2008/12/23
2008/12/23

PTC 1

LCD Projector TLP-X2500A
(Toshiba)

2008/12/23
2008/12/23

LEECO Shop 2

0S0808+0SW808+base

2008/12/23
2008/12/23

LEECO Shop 4

CH 800g
0S1200 + H3

2008/12/23
2008/12/23

3331 3169-21

2009/ 4/10
2009/ 5/29

MY40-01

2009/ 4/24
2009/ 6/15

TYT720

2009/ 4/24
2009/ 6/15

TD-27

2009/ 4/24
2009/ 6/15

2009/ 4/24
2009/ 6/15

3197

2009/ 4/24
2009/ 6/15

LY BUN THONG
GEN 1

Model:DCA-25ESI Denyo

2009/ 4/
2009/ 4/

LY BUN THONG
GEN 1

Model
Kubota

SCR-80

2009/ 4/

8
8
8
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Note:

Appendix 3 (1)

LIST OF COUNTERPART PERSONNEL
(December 2008: Commencement of the Project)

No

Name

Assignment title

Position

1

Mr. Kong Pisith

Project Director

Director of EUMP

1. Management and administration part

Output (1)

2 Mr. San Darith Manager Deputy director of EUMP
3 Mr. Pong Samnak Deputy manager Chief of administration section
4 Mr. Im Vichet Member Administrator

5 Mr. Kong Botrachhanny Member Bill management

6 Ms. Chres Malout Member Cashier

7 Mrs. Ny Sopor Member Cleaner

I1. Technical Part

Output (2), Output (3) and Output (4)

8 Mr. Chin Sokhun Manager Deputy director of EUMP
9 Mr. Thai Khin Deputy Manager Chief of technical section
10 | Mr. Chheoum Kosal Member Hydropower

11 | Mr. Um Monychetra Member Hydropower

12 | Mr. Sin Simeng Member Hydropower

13 | Mr. Yang Soyen Member Hydropower

14 | Mr. Heang Vandy Member Hydropower

15 | Mr. Thim Seang hai Member Hydropower

16 | Mr. Heng Sokhorn Member Hydropower

17 | Mr. Pen Pidou Member Hydropower

18 | Mr. Eng Rithy Member Hydropower

19 | Mr. Toch Phally Member Hydropower

20 | Mr. Sot Sarim Member Diesel Station

21 | Mr. Sum Dara Member Diesel Station

22 | Mr. Yeb Thav Member Diesel Station

23 | Mr. Theng Setha Member Diesel Station

24 | Mr. Savuth Sothea Member T & D Line

25 | Mr. Ret Soksamdy Member T & D Line

26 | Mr. Ros Samnang Member T & D Line

27 | Mr. So Sovannarith Member T & D Line

28 | Roem Navy Member Driver

In case of unavoidable reason, the counterpart personnel are subject to be revised.
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Appendix 3 (2)

LIST OF COUNTERPART PERSONNEL
(June, 2010: After transfer to EDC)

No [ Name Assignment title | Position

I. Management part

QOutput (1)

1 Mr. Chin Sokhun Manager Chief of EDC

2 Mr. Thai Khin Deputy manager Deputy Chief of EDC

II. Administration part
Output (2)

3 Mr. Im Vichet

Division Manager

Chief of Administration

Division
4 Mr. Sot Sarim Member Assistant of Procurement
5 Mrs. Mey Champey Member Assistant of Administration
6 Ms. Yen Srim Member Cleaner
7 Mr. Hang Rotha Member Driver
IIL. Accounting part
Output (3)
8 Mrs. Chres Malout Division Manager Chief of Accounting Division
9 Mrs. Ty Souyatra Member Accountant
10 | Mr. Kong Butrachany Member Billiﬁfaiggeﬁ)ssmer
11 | Ms. Teing Pisey Member Assistant of Accounting
12 | Mrs. Ny Sopor Member Cashier

III. Technical Part

Output (4), Output (5), Output (6), Output (7), Output (8)

13 | Mr. Theng Setha

Division Manager

Chief of Technical Division

Chief of T&D section, Meter

14 | Mr. Savuth Sothea Member . . .
reading, Invoice Delivery

15 | Mr. Ret Soksamdy Member Deputy Chlef of TS.LD sec’glon,

Meter reading, Invoice Delivery

16 | Mr. Reom Navy Member Staff (.)f T&D s¢ ction, 'Meter
reading, Invoice Delivery

17 | Mr. Ruos Panha Member Staff (.)f T&b s‘ectlon, .Meter
reading, Invoice Delivery

18 | Mr. Thim Seanghi Member Staff (.)f T&D s.ectlon, 'Meter
reading, Invoice Delivery

19 | Mr. Reom Navang Member Staff (.)f T&D s'ectlon, _Meter
reading, Invoice Delivery

20 | Mr. Yeb Thav Member Chief of Diesel Power Plant

21 | Mr. Som Dara Member Deputy Chief of Diesel Power

Plant
22 | Mr. Eng Tola Member Operator of Diesel Power Plant
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23 | Mr. Nol Nin Member Operator of Diesel Power Plant

24 | Mr. Hang Vuthy Member Operator of Diesel Power Plant

25 Mzr. Yang Soyen Member Chlef OfO Moleng
Hydropower

26 | Mr. Eng Rithy Member Deputy Chief of O’Moleng
Hydropower

27 | Mr. Cheoum Kosal Member Operator of O’Moleng
Hydropower

28 | Mr. Heang Vandy Member Operator of O’Moleng
Hydropower

29 | Mr. Um Monychetra Member Operator of O’Moleng
Hydropower

30 | Mr. Pen Pidou Member Chief of O’Romis Hydropower

31 | Mr. Heng Sokhorn Member Deputy Chief of O’Romis
Hydropower

32 | Mr. Sor Soranda Member Operator of O’Romis
Hydropower

33 | Mr. Sin Simeng Member Operator of O’Romis
Hydropower

34 | Mr. Toch Phally Member Operator of O’Romis
Hydropower
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LIST OF COUNTERPART PERSONNEL

(February 2011)
No | Name Assignment title Position
1. Management part
Output (1)
1 Mr. Chin Sokhun Manager Chief of EoM
Deputy Chief of EoM,

2 Mr. Thai Khin

Deputy manager

Technical Manager

II. Administration part
QOutput (2)

3 Mr. Im Vichet

Division Manager

Chief of Administration

Division
4 Ms. Roeurng Phaynary Member Warehcélss tfglcll;uel Oil
5 M. Ruos Panha Member Warehouse and Fuel Oil
Controller
6 Ms. Yoen Srim Member Cleaner
1. Accounting part
Output (3)
7 Mrs. Chres Malout Division Manager Chief of Accounting Division
8 Mrs. Ty Souyatra Member Accountant
9 Ms. Teing Pisey Member Cashier
10 | Mrs. Ny Sopor Member Cashier

IV. Exploitation part
Qutput (4)

11 | Mr. Kong Butrachany

Section Chief

Chief of Exploitation Section

12 | Mr. Sot Sarim Member Billing Management

13 | Mrs. Mey Champey Member Costumer Management

V. Technical Part

Output (5)

14 | Mr. Savuth Sothea Section Chief Chief .OfT&D section, Meter
reading, Invoice Delivery

15 | Mr. Ret Soksamdy Member Deputy Cl}lef of T&D sect.lon,

Meter reading, Invoice Delivery

16 | Mr. Reom Navy Member Staff c.)f T&D 5¢ ction, 'Meter
reading, Invoice Delivery

17 | Mr. Thim Seanghi Member Staff (.)f T&D S¢ ction, .Meter
reading, Invoice Delivery

18 | Mr. Som Dara Member Staff (.)f T&D 5¢ ction, 'Meter
reading, Invoice Delivery

19 | Mr. Hang Rotha Member Staff of T&D section, Meter
reading, Invoice Delivery

20 | Mr. Reom Navang Member Driver for T&D
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VI. Production Part

Output (6), Output (7), Output (8)

21 | Mr. Theng Setha Division Manager Chief of Production Section

22 | Mr. Yeb Thav Member Chief of Diesel Power Plant

23 | Mr. Nol Nin Member Operator of Diesel Power Plant

24 | Mr. Eng Tola Member Operator of Diesel Power Plant

25 | Mr. Hang Vuthy Member Operator of Diesel Power Plant

26 | Mr. Yang Soyen Member Chief of O’Moleng
Hydropower

27 | Mr. Eng Rithy Member Operator of 0"Moleng
Hydropower

28 | Mr. Cheoum Kosal Member Operator of O’Moleng
Hydropower

29 | Mr. Um Monychetra Member Operator of O"Moleng
Hydropower

30 | Mr. Heng Sokhorn Member Chief of O’Romis Hydropower

31 | Mr. Sin Simeng Member Operator of O’Romis
Hydropower

32 | Mr. Toch Phally Member Operator of O’Romis
Hydropower

33 | Mr. Sor Soranda Member Operator of O’Romis
Hydropower
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- - ) 3) Thia & 22 KV fines Map of 28 Ko with setup TRs o£3 —(1x 00K VA), (2 » 250KVA) and sctilawn
2) Transmission line and Distrilution lines Mgp in Senmongrum Town TRs of39 = {100z 4) 25KVA x 17)450KVA 19),10LVA 1 8), G0KVA x1).

22KY Tine of 28km and 400V/230V lines of 38Km.

Pace 6

Al-18



4-1 Current situation of Energy demand is to depend onh the increasing number of
custamers alectrified fram sep/08 to Dec/09 is 1191 and to Jan/2010 is 1204,

Number of Custamers electrified from $epf08 to Jan/2010
1400 -

1200 -

1000 -

Customers
2
(=]

ARG pae

Page T

4.2 Total of Energy consumers 1191 electrified for 2009 is divided intc three
categories .

Government
Business
Dacirant

4.3 Daily Load Curve

AT the preseant, Typical Daily Load Curve inercases highly in Dec/ 200, is shown below,
Daily Load Curve on 314 Dec, 20053

Daily Load Curve {in Dec 2009)

Load (K]

o
SRS ni"s.:e. .{\"ﬁ\,’? a5

This value includes transmizsion foss, that is fotal value of all power cutput,
Daily Load Factor is approximately 50%. Taged

44 Maximum Energy Demand per day

Maximum demand occurs at around 7 PM

Fer recant madimum demand racord during three months late 2008 fram 280 ke to 300 ke, and Over 200 Kw ta
395 fow i mostly racordad in festival days only for 2009, The maximun: power demand is defined as the tots] of
the madmum load recerded at 3 powerhauses at the same hour.

Maximum Ener-gy Demand E: Toad
450 -

0~ - .. . S —
WO WD FDe- TR - e AN St - Wi Mg 3im Xod. MHos. Bios
-] = -] -] -] L] -] (-4 =] -] (-] o (2] [>] [}

Date Page 10

4+ 5} Energy Consumption of Mondukkiri Power system Dec/09

Energy Balancaby Hydro&DG for Dec/02

Energy pmduction|kwh}

L
ANVBABBABBN 1 234567 89 M VREIBBITIEDRN
Date

Pogell

Al-19

46 ) DG energy production and Fuel consumption for per month from 2008 - 2009
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4.7 This is the comparison table of Energy produced by Hydrapower (70%)
and DG (30%) for 2008, including Transmission and distribution loss.

Eneygy Production per month for 2008 -2004

140,000

120,000 ]

100,000

80,000

60,000

Production (KWH)|

40,000

20,000

0F + = . . - T A - o~

1112 1 2 3 4 5 6 7 8 9 10 11 12
Month Page 13

4.8 This is the record table of generation data of the three plants from 20/Sep/2008 to 20/
Dec/2009 as shown below.
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Tage 14 I

4.8 The below table is recorded with energy loss through MV Line , LV Line , other losses and
total energy loss per month fram 21/0ct 2008 o 20/Dec/2009.

{EneravLoss "EwcertP8 Loss

4-9) Energy loss in Power system

Energy Loss in pover system
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A1) Loss of &:11) Total osses per month in Power system
TREstimation ) Total losses pe ys
HDTE:  “Lond Less™ Loss lew Rubed Cap wilty of Transfoms, . . . . N
R ——— Attt menh of conanorial opaalion, o Energylosses 1S pprcsinnaty 3% igh, Bt osses s
HaLnd sy m e Lz for W Led. dacreasing ¢ th avehif energy ¢ p b d
¢ Evenit hers o camtfnet o = TR s, Tk 0L Total L P
05585 in Power System
3 Townmlonm or Speciliextion 35
TCoprtpvi Lomilowmits' G HolosfloAV
w [ 120 30
T T T £ “w)
S0 1347 ) 263 a
" s s ]
250 4w 2 2]
a0 sam | 110 3 15 -
Lacx Extmatcn 10 -
2040, Jont - —
CHRAAYA Plruber Load st Ho Lo Lol _|
0 1 45 10 5 :
] G s =0
e ' " = Dr—rma— ¢ mf= =4+ e — = —— ——
M I an s Now8 Dot-08 Jan-09 Fob09 Mar08 Apr0D Mare. Jund9 JH09 Auz0d Sap09 003 Nowd. Decdd
20 2 2 b Page 17 Ronihn Page 19
w l a "

Al1-20



4-13) This is the activity report of the faukt record tables which technkal section has to

4-12) This is the total data of energy produced and energy sold recorded monthly for 2008- record all times and research faults happened at each power plant and all networks as
2009 shown below with a few tahles,
- b FAULT RECORD FORMONDUL KIRI POW ER STATMON, EUMF
Bafsnce of Enezgy produced and sokd for00-09 o fUrgent Repod
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EVENT RECORDS FOR HONDUL KIRI rOWER STATION e L oF
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(rom) iethod o f ae Ui
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LI U AGE HECONERY LS SLEET 4-15) Regarding to the fach record tables as mentioned above, Technical section woull
Outngetim Tiypron ’ like to report ahout total faults related to technical troubles happened in 2009 are 65 faulis
i i and repairing, mantenance 72 times as shown in the fauf report bkefow.
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=,
soismaniiaie guimepsizinoos .
4-18} This is the switching procedure for guide vane which is very necessary to change for
- thintfhaladn mssgesth upTRugAIGTalnRmsAD dry ssasony when water level is low to 45 - 40 om (operate guide vane §/3) ,and water level
- & - eafn miida sana MT Y ar chaun furhine nadarmanca rincae habor
- st Torbine S HEERGRT I (GEUMRnMED R Emanis HC-1R2G
e . i Eff-head = 16.70 m Max dischage = 145 m'7 s
- YU W I RGEE R R bt e EReedsy Max Output== 215 %W Rotating speedw= 253 min™ —
L . 1/3+273 o o
& g GueiamE Dumylosd HEGIH4HR ¢ GEORIETEND BUg MR ToD [T 60 46 oy
e e N - . P.a5 1.16 0.87 0.58 1.22
- mfengmniin@maitead ok watgsknizacyinoyananapusiismnd Efficiency [% LG 52.8 78.3 CEX 83.0
- -a o X . Duetput [EW] 215 176 125 72 185
& yeriBinnfimeugeniiie moiper naiga158n R wOEEmEG LT
e L F i Rath Effhead = TB70 Wax dischage = 0.97 m'7 3
o G hnganaainImatgRes CRIDRRIETIRY fETS phind Max Output=_ 138 kW speed=_ 253 min?
- . Gulde vana 2/3 Faant |
G- BrgjijencRva MB0Rvanmiga2nizs Dischage [9%] 67 57 31 57
* Dischagelm r's} O.07 0.83 Q.45 ©.83
& PII0Rvan2Ra a18H Efficiency {06 375 73.7 700 79.7
a o = . Ogut]kw 138 12 53 123
90- e mlALBSES matgraoty
o . N Eff head = 18.78 m Max dscage = 0.8 m*7
99 qeliniiniBsin waigasots Rating Mak Outputes G4 KW _ Rotating spesd=_ 553 miy
o et . Guide vana 173 “-::u‘:t
ob-  fEadENMCCE maluﬂmnmhwm__lmﬂqmﬂﬂ 5 %1 33 =5 75 26
- "= . a o Biaree Disthage[m®/g] 0.48 041 0.22 0.41
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Switching Pro.codure for Guide Van: st 1/2 Zone

b anemrren Y Lacking
tncamat 1*

_ s oY tha P
nrmce xhm Latking Arm

Sweilching peoced ure for Gude Yane ot 3 Zane

Tha fi gure balow rhow s 213 G Opembla
45 s

L% ]
At - .t i

Srap s et o P (1T 20 OV srmman 2x procadurs of 10 QW crangire.
Saep 2: Turn tha favar { @ o (AR et Locking anmd
CRMURKITY: [t vl cra whats forbine stacting, the turbine cpawd may ba [coaasad moss

wan 2

wafLe EISOMIN] JUe 0 katir Feakage from 18
Than eRrting Condmon i INoem plased.

_ Tage 17 Meacura: Spaed rutay (ratar sewing) L st by Page 24
4-17) This is a new method for starting hydropawer plant operation by uslng battery energy

source, when DG phnt stnps of is overhauled .
As ion below .

Black Start Operation Procedure for O°Moleng PS

*  L_Preparation for Black start

+ 1) To confirm the all LSE off i 22kW400V Hospital and District Substati

+ Outdoor DA starting for powerhouse lighting : ON F—_—
= Control Panel

- ion of all MCCB OFF

* MCGE 1 and 1A: Control source

-  MCCE 2: P/S Lighting

+ MCCB ERVO MOTOR

= Mcck 4 AVR source

= MccE RGP 1: Receptacle source 1
* MCCE Z 1: Aux. source

MCCB TC 1: TR Primary
MCCRB CPC 2: Confrol source {Black Start)
MCCR Battery (Black Start DC 24 V)

Page 20

+  |L Black Stait for Turbine
11 Tn chanae AARR- DN Rl start Switch)
7) BATTERY breaker; ON
" MCCB 4 AVR sounce : ON - - -

r e n 110 J ) o

B Neea Tl -mm..a,, 8)Ta insert a handle info Servomalor unit
2 HCEB CPC2 Control sowree [Blaeic start} : OH

FL Lopw I mandday s
- 1

I

Page 30
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5) To conllmm ta do 1ka thka for Zmes,
. To charging Metar Sping by handl 52—giindication “Red"}
- Ta operate 52—2: OFF [Ind|caticn *Green)

. To charging Meinr Spiing by hendle B2 —2{Indication “tieen™)
- §) 52—1 MCB:ON and to send power (kW) to
) the 22KV line
-\ -
I Z

H_Operstion

1) Intetvalve - OPEN

2] Be sure "PREPARATICN" lamp is ON
3):START, confirmation famp on" GPERATION®

A)Tu o crum and Tum Eervomotor handle
o i

+—con,
TUIL ] e ...y WS R feackes the near
100t 1 50KYY lowd abd To 521 thu lack bolt to Servomelor

Tage 3L

Turbina runnlag and casflan meters 400V, Sz,
4,500 rpin..

Breaker MGGB 1 ahd 1A: Gontrol
source : ON

i_ Shutdown
1} #71: STOP
2) Tum Sepvomatar hapdle in “GLOSE" direction.
— 3) Close the inlet valve.
4)To confinm STOP
5) To take out a handle froin Servomotor unit
. 6) BATTERY hreaker: OFF
' 1) 4383 OFF
8) All MCCB breakers: OFF

1

8) To confirm Breaker MCCB 3: SERVO MOTOR : OFF
9) To Increase the load Into 22kV4{HV Bnes , one by
ohe, {lncrease the
dnad atevery 20% of te power generated.)
1) To start O'Roenls PS and Paralle] with O'Moleng
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5- Assumptions and Relevance of Long and Mid-
term Plan

EUMP started its operations in August 2008 and has been supplying electricity
from November 2008 up to the present. This long and mid-term plan is aimed to

serve for stable business operations of EUMP for the foreseeable future.
In the future, demand will grow o require addition of power supplying capacity.

This plan suggests an outlook of such necessity for [ater consideration by
the relevant authorities of Cambadia as well as EUMP,

The time horizon of this long and mid-term is set at 3 years for power supply
with the existing capacity as mid-teren and 10 years at maximum onward,

This long and mid-term plan is a rolling plan to be revised yearly taking into
account the actual perfarmance and future forecast.

Pape 33

6- Demand Forecast
6.1 Actual Demand
The power gid of EUMP caovers an areavith Seime 1,569 households. In August 2008, befoie electrification
of the micte-hydropower rurd elecinfication project, But the number of currant customers is 1191 as of
Decenber 2003, fransleting into some 76% of coefficient of elechification. The basic design of the project

assumed 70% of ierit of i with 830

Afhough the ient of
wvras slightly higher, the number of custamers exceeded the assumed nurnber of the basic design.
Table- 1 shows the actual demands batween Octeber and December 2008,

T Uit Oct. Neu. Dex. Fiemares

Haxdnvare Damand I 200 338 E 1] Demmnd 3t genernion end

Cavernge of fie highest 3 ]

Power n 71221 | 9649 | 10252 | Tewlvolues ol Vit meers
Coneurnglon

Rumber wl]  Tuswmer 1184 1950 11 Numbar of ¥ih ratars
Cusmmens

Foernga  Power | RAhkond T4E s05 za
Consumpion  per
Cusbmer

Converted in S0 days
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6-2) Power consumption trended by customer classification

Graph-1 shows the ralio of the number of customers by monthly consumption and @raph-z the ratio of
power p by fassification, hath as of the closing of 2009.

Those graphs have revealed that 31% of the fofal customers use electicity of 25kwh or uhder, equivalent to
-only 5% of the total electricity supplied by EUMP, In the meantime, the uppsr 73 of the customars {mainly hotels
and guesthouses) corsuine 45% of the total,

Graph-1 Ralia af tha numbet cfcostamers by monitily Graph-2 Ratio of tha povior cehsumption by cUstommot
catmtmgtion, classificadon.

Classifiealion ef Custeonar in e, € i A1) ‘ Energy Conaumption In Dee9 i1, 181]

7) Supplyand Demand Balance

T-1 Generating Capacity (Effective Output}

EUMP curemly owns 2 plarke with a total 270kw and 1 clusel povat plant vt anitwtaliad
capaclly of 30w, fotaling STKW. The dlesal pawer can ba apstatad i ¢ 5t all tr darl axzapt tivias of
5 ir, Mearwhe is e T Gon of river flow. shaws that the fim flow

for generation cacreass fram December fn reach tha hiast ebnuary to March. The outputis abouti GOKW
k1 this parlod. The Stabla ctpiit for 24 Fours ttaigh tho yaor & eboit 4D0KW ot the gepemtion and, S during Fehruary to April we
an enerale power of 07 by hydrapover -

The table below shows the expected output by season.

Monithly Effective Oulput (assumed)

s 3 2 EF 8 8
En
§

®
f
f
1
|

025 58 B0 0b-20 i ’ B35 »H AHW 108200 we-

Generaling Capacity and Effective Oufput
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7-2) At O’Romls power site: Dependable Quiput and water level at waterway of Oromis

Water level in dry season at Qromis waterway for Feb/2010 is 0.45 m and Maximum water level is

33 or 40 cm .80 we can generate 55kw — 60kw or tess than 55kw [f wa operate nwore than 60 KW,

after a few minutes kater , Generator will be sfopped. Cutput table

[Henga of woler level { sy {output  fler)

iy shgiy e e 0t (TR g

N LLE )
] Debin
soam, i
. B- waste
o
o g

vi- Q7 Ll d Q= 0.25%XDX
A T
Puage 37 va= om: iyl

7.3 Mid-term Forecast {supply and demand balance with the existing capacity)

Wiz DSl Gk

As mentioned above, the exising installed capacty by Japaness donation is 670KW and, hewewer
the effective output decreases to about 40TKW due ta drop of ver Aoer during dry season fron
February fo March.

The demand forecast predicts that the demard would exceed 400kW a few vears Tater or betwee
the early of 2011 and 2013,

‘The basic design of the project assumed that power supply would start in 2007 and that the demand
iwould reach the supply capactty § years later or 2012 The stat of power supply delaged for 2 yearbul
it i¢ quite probable that the power demand would reach the supply capacity as originally assurae
hecause of the rapid increase of the nunber of households of Seamozorom.

Dunng that peniod, the generating portion of diesel power ranges from 10% to 60% by season|
Blout 50% of the anual total generation
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7.4 Long-term Forecast

When the maxirwn demand ab generation end exceeds 400kW, the existing instalfed capacity
iwauld not be sufficient during dry season.

TEno addition of generating capacity is made, there would ocour supply deficit (outage) during peak
hows for 2 months fram February to April for the first one or two years. The hour and period of powes?
nukage would become longer year by year and power shortage would become constant around 2015

The follawing o are wable: (DAddition of g g capacity (HC 4
ywith the grid @Planacd outage.
1) Possibility of addition of generafing cepacily

Generally, it i necessary to take a periad for design, procurement and construction For a new supply
Fapacity, requiring several years af the shortest Incorpotation of such addiion o the long and
mid-term plan would require investigation and examination,

Jprovince has been supplied with eleciricty from direct connection with Vietnam (1 Okre) since the end

2) Connection with the grid
This project is zn isofated power system with 2 hyropower and i amtiliary diesel power supplying
power to the urban area of Senmonorom city, provincial capital af Mondul Kisi province.
IThe transmmsaon plan of MIME has a plan of iransmission from Wrse fg Sanmannrnes but does ool

have any concrete plan for constuction up 19 2020,
As for ion of issionfdisteibution lines frorn Vietnam, Ken Qema i Mondul Kig

of 2006. Smmiler power supply s being made in Saenl (20km) elosg the natienal highway 7. Othes
towns along that highway such as Memnt Prnnea Krek are supplied by EdC’s grid, ectustly receiving
clectricity from Vietnam, Those cases show hical advantage of ission fram Vietnam.

Tn tansmitting from Vietnam, there would be 2 routes: about 65km frora Ken Sem=a and about
40kon from the border. Both cases are expected to have considerable loss of transmission due fo long
cxlension of lines if the fines are of similar specifications, which leads to think that & it nl
technically reasenable to make such an extensien for a low dzmand level of this project (4C0KV).

In fiture, when power demand inereases, z.g 1,000kW or over, 1t would be feasible to instalt

transtission Ltk of higher voltage (cBicient but ezpensive). Here is again a financial issus as kwon.

Fage 39 Page A
AFter getting K de i d by J: L hnical staffs can
water disch and velocity for actual disch to set output. This is the activity of replacing the turbine water seal scheduled once 8months by
water at Ororals OMoleng staffs ,

Rewult table of discharge cakulation

Qutpui table 1

Ranga of wlar lavel { em) | Output (vl |
' I

I
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Afer blackout for 10 minutes , fne staffs found VT at Oromis broken with current flow to
earthing wire, and starling repairing .

Activity of repairing speed meter of hydro generator by technical staffs of EUMP at
Cromis power plaint.

1 iy
=4
—
'
- 1
T . - !
L
Pagec 43 R -
Page ¢
After training by J i . EUMP | staffs repaired a guide wire at pale
Malintenance of MV Enes and distiibution ine has to be patrolted every weeks and cut No P 32-108 caused by strong wind on 4/Jan/2010,
tree branches once a manth by line staffs. -
\ Vo n —wr—|
- oo |
R | v e
H
{
0
Page 48 — .46

8) Power rate policy
- Basic Policy

Power rate will be set in conformity with the relevant law for power rate setting
established by Electricity Authority for Cambadia {EAC) and in line with the following
policies.

1~ All the customers shall bear the power rate witheut exception and EUMP shall he
aperated with the income from them.

2- Priority shall be given to maintaining the finaricial balance of the corporate operation
for stable management .

3- The recovery cost of the power facilities , being donated by Japanese aid, shall not be
included in the operation cost and, however, the expenses for inspection,
maintenance and repair shall be secured in order to maintain the functions of the
power facilities;

4- Capital accumulation shall be made in preparation for future demand increase; and ,

5 Promotion of electification of low.income group shall be mads ta the extent to satisfy
the above conditions.

Pape 41
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