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AR P2 EH TS, ZOF T, RERKTOLE LLEENER Y —E 22 EHT L0
%%%%&Tm@6%1w5%%%%ﬁ?5@4ﬁﬁ%%&ufﬁxf/7 ﬁﬁ@mﬁm

BNLEREL, SLLETRLX—E (MIME) [ZIXE LT X —OFBLI7EF - GEHER - 572
&@%@%ﬁszé 7R YT BN (EDC)  IXFIEEROEL[RFEMMTH O | K
LB, BEEEZIT>TWV5DH, EDC 1%, MIME &&REMEYE (MEF) oiFEiEAETHD, I
VR T OBKEEEENL, K31 OBV THD,

B3—1 AVRIST7EAEIZ—ITEITHIEREFAK

3—1—2 BHEWR
(1) EEENE
B 3-2 12, B ARTT OUFEE EOHERS &~ 2007 4F1Z 115kV EEMIC LD X A
B OE A, 2009 12 230KV EEBARIZ L D N T AL OEIHHA, 2010 412 22kV
%*ﬁ LB T FANEDOENIMANIE S, 2010 FEICBITAHEEE RO S B, WA
ZED2LONEDHENEIT 61.5%IC/ > TV D,



K3—2 HHBEHEDHRE

B AT EANOEEENBEORERBEFLEAHINRZX 3-3 12777, 2010 Fi2ix, ¥EEE
J18ED 91% % MR FEEFHFHEH  (Independent Power Producer : IPP) 3% L T\ 5,

K3—3 HREEXZBNEEENE

(2) RoeE &
2003 =5 2010 A F TORFEOIRTEE N EOHER 2 X 3-4 (27777, 2003 42> 5 2010 4
FCOFEFEIEINZRIT 20.9%TH VD . BRFHEI > TRMITRTEE N ENMH R TN D,
ZOHEMEILX, F22MDOX NS A (15%) ZREL EREY, 7T TRLEW (X 3-5),



It
i

M3—4 REBENEDHR

]

5

M3—-5 7OT7EEOEAFOBNFEEBME. FEHEME
Source : Energy Statistics of Non-OECD Countries 2008 Edition



3—1—3 il
(1) FEEE

AR TICEBT D EMBORERFEEL OEEE N EEY K31
REBENEL L., BEO WO, ERT 4 —P AL EFIZBRMICLALDOTHY, O LN

ITEEENCHE L TEWEREHE DO ER & 7o T b,

W2, 5l

g =0

®3—1 REFEANRERE
s (KW $EE GWh
- A= (kW) FKEENE ( )
2009 4 2010 4 2009 4 2010 4
K 13,350 13,330 47.425 31.734
F 4 —F¥ )L
‘ 340,003 327,972 | 1152.650 898.730
28
N F A 5,776 5,776 6.486 5.819
kR 13,000 13,000 28.033 32.081
&t 372,129 360,078 | 1234.594 968.364
IPP @ 2010 BT HIEEXRM & HBEE I EE R 3-2 ([T, DEBORBEFT N KED

STHY . 100MW ZE R 5 & 5 2 PR - REEOFEEATILR0,
x3—2 IPPREZRBRUREENE
B =R ISEg==
3 SJL ik 2L L L = nxﬁ?ﬁ% %E jj?é
$%%‘% AX mﬂgﬁ.fﬁfﬁ Jgu EEjE (kW) (GWh)
CambOd'E.l U_t|||t|es Pte. C 2 Power Plant, Phnom Penh EDC Phnom 37,100 120.223
Limited Penh
CETIC International Kirirom Plateau of Koh kong EDC Phnom
Hydropower Deve- Province, (Koh Kong and 12,000 24.194
Penh
lopment Co., Ltd Kampong Speu)
. Phum Dam Nak Thom,
Khmer Electrical Power Sangkat Steung Mean Chey EDC Phnom 48,192 230.384
Co., Ltd Penh
(Phnom Penh)
. Phum Tror Peang Chrey,
C'tésro"(‘)’f;t%f“p Sangkat Kar Kap, Khan Dang EDCpgnhhnom 8,100 18.273
P Kor (Phnom Penh)
Land Lot No. 283, Phum
Colben Energy ! EDC Phnom
(CAMBODIA)  Ltd Boung Salang, Sangkat Russey Penh 21,400 35.795
Keo, Phnom Penh
EDC'’s power plant, Phum No.
Colben Energy . EDC
(CAMBODIA)  Ltd 3, Khum no_.3, Sngka_t Mita Sihanoukville 14,600 51.522
Pheap, sihanoukville
SHC (Cambodia) - EDC
International Pte Ltd Rattanakiri's power plant Rattanakiri 800 4.653
. . Phum Tuol Pongro, Sangkat
(Camb_odla) Electricity Chom Chao, Khan Dang Kor, EDC Phnom 48,192 247.286
Private Co, Ltd Penh
Phnom Penh

ﬁi\




Cement factory of Kampot Kampot
Kampot Power Plant co., cement Co_., ITtd at Banteay Cement Co. Ltd| 23,160 57 939
Ltd Meas District, Kampot
Drovi (Industry)
rovince
. Phum Russey, Sangkat EDC Phnom
SL ?g;mgggrar)oceis&jng Steungmeanchey, Khan Penh 4,500 4,046
Meanchey, Phnom Penh
Han Seng Land and Khum Roleab, Sampouvmeas Nareth C.O.‘ Ltd
. . Electricity 2,000 6.873
Property Co. Ltd District, Pursat Province
Development
Road No.1, Group 7, Phum 7, Eslg(\:/té:ri]:i)tl
S.0.K. Company Limited Khum khsam, Kampong | y 2160 5.331
Chhanang Development
Co. Ltd
Sovanna Phum Investment | Khum Samrong Thom, Kean EDC Phnom 13.000 32081
Co., Ltd Svay District, Kandal Province Penh ' '
Tai Seng Import Export & Khum Kachanh, Banlung EDC 1200 1705
Construction Co. Ltd District, Ratnakiri Province Rattanakiri ' '
Phum O-Reusey 2, Khum Electricity of
Kratie City Power Co., Ltd| O-Reusey, Kratie District, . y 1,670 5.112
! . Kratie Province
Kratie Province
Phum Beung Kok, Khum
Beung Kok, Kampong Cham | EDC Kampong
GTS Power Ltd District, Kampong Cham Cham 7,500 31.388
Province
Sinohydro Kamchay
Hydroelectric Project Co. Trial run of part plant EDC Kampot 3.951
Ltd
(2) Vit
ERESEER ¢ ]
[E[N D 115kV~230kV DO REER# i % . # 3-3 12/, 2012 4F 3 A HIfE, 230kV E£EMR T

R «LfA~&7ﬁ&U&7ﬁ~7//m/@2+m\nwvt%ﬁfi AV Ae V4
ZHRE. Kiriroml K I EFTNES F) v_R ~DEBRE. FAEENSD Y =
B (XA DD DOENEAZIT O 12D DEERM % BTO

JEn >

)} 77\)7&()\/\5' VN NDE

THE L TWD IR T ORMARZE CPTLALLTH) 365,

£3—3 ZEETEHE

e A R B/ (kv) | HEEE (km) | FTA#E
Vietnam Border Takeo GS 230 50.1 EDC
Takeo GS GS 4 Phnom Penh 230 45.9 EDC
Kirirom hydro GS Kampong Speu 115 65.2 EDC
GS Kampong Speu GS 1 Phnom Penh 115 46.2 EDC
KEP GS 4 Phnom Penh 115 24.6 EDC
KEP GS 2 Phnom Penh 115 6.6 EDC




CEP GS 2 Phnom Penh 115 7 EDC
CEP GS 3 Phnom Penh 115 5 EDC
GS 1 Phnom Penh GS 3 Phnom Penh 115 11.3 EDC
GS 4 Phnom Penh T - Connection 115 31.7 EDC
Thai Border Industrial Estate GS 115 4 CPTL
Industrial Estate GS Banteay Meanchey GS 115 43 CPTL
Banteay Meanchey GS | Siem Reap GS 115 85 CPTL
Banteay Meanchey GS | Battambang GS 115 53 CPTL

ZOMIZIEL, KRB R LB RMIIAEE T, ML LB ERTIC L EREE SN T
W5, EHEE K O E RIS B CTid, EDC A ERERHURAR O K & WA RIS K 0 B AEG
EEELTEBY, BB (77X y) 2 ZLHELT, VYTX—2ENL, v2AhUT v
T AR TF v b, RNE R BT FD 6 ODOMN R EA LTS, EDC OFFA L
TW5b, EERITI0METH D,

XTSI EERKX A K 3-6 12T,



K3—6 T/JURUEEBEZRHKK



b ZS TR

B R T EHNOEEREE ., £ 3-4 1277, EDC OFTATHEEIL6 VT THY .
VX CPTL #2585 LT\ 5,

R3—4 ZTEEHRB

_ RIEAR 2kV 7 4 =4 |
T4 . BikCE-
kV MVA — DR
30/30/12 (ONAN)
115/22/15
50/50/20 (ODAF)
GS1 21 EDC
30 (ONAN)
115/22
50 (ODAF)
30/30/12 (ONAN)
115/22/15
50/50/20 (ODAF)
GS2 20 EDC
30 (ONAN)
115/22
50 (ODAF)
30 (ONAN)
115/22
50 (ODAF)
GS3 17 EDC
30 (ONAN)
115/22
50 (ODAF)
230/115 200
230/115 200
GS4 10 EDC
115/22 50
115/22 50
Takeo 230/22 16 2 EDC
Kampong Speu 115/22 6.3 6 EDC
Banteay Meanchey 115/22 25 2 CPTL
Siem Reap 115/22 50 5 CPTL
Battambang 115/22 25 2 CPTL




c. AR

EDC 3FATA T ABLERMIZ. K 3I-5D LB TH D, BEMILTE 22kV . KE 400/220V
Wt —SNDZ Lo TWb, By RY T ik, BEER L, v A KR, JBHEE DT

BELVVZRDEDIOIT, BRF AT 90%LL L2 22kV L 72> T\ 5,

%3—5 EDCIZHIT+AHE

EEd ]

FE#R (km) EE#R (km)
ZRZE R Hiv R At ZRZE R Hiy At
Phnom Penh,

Kandal 581.13 351.51 932.64 829.92 135.95| 965.87
Kampong Speu 59.21 1.73 60.94 71.45 1.73 73.18
Sihanoukville 38.91 30.21 69.12 82.36 6.87 89.23
Siem Reap 107.69 84.37 192.06 193.05 3191 | 224.96
Kampong Cham 45.08 4.10 49.18 106.48 106.48
Pohneakrek 23.59 23.59 15.96 15.96
Memut 23.10 23.10 26.07 26.07
Takeo 30.65 111 31.76 72.29 1.86 74.35
Battambang 362.34 5.06 367.40 172.16 1.67 173.83

Banteay

Meanchey 27.30 2.24 29.54 106.71 0.51 107.22
Monkulborei 15.27 0.06 15.33 33.63 0.28 33.91

Kampot 66.17 2.25 68.42 78.45 0.80 79.25

Kampong Trach 25.05 25.05 20.13 20.13
Prey Veng 54.02 0.27 54.29 42.74 0.16 42.90
Steung Treng 75.34 1.85 77.19 33.81 0.44 34.25
Svay Rieng 124.20 3.78 127.98 106.00 1.52 107.52
Bavet 11.21 11.21 20.16 0.37 20.53
Mondulkiri 27.53 0.47 28.00 32.00 32.00
Keosyma 20.00 20.00 24.00 24.00
Ratanakiri
(*Part = 10 kV) 19.90* 0.35 20.25 33.40 0.35 33.75

3—2 EERHETE
EIRBA R FHENL, IPP 12 K D REFOKIBIEN L TH Y . 2017 FF T2, A 1,816MW (N
R K7 916MW, K ) 900MW) DR EE AT 23 iEHR 2 BRAG T 2 51l & 72 > T\ b,

3—2—1 HFEMHAE
INFEFTHURISTIZBWT, £ 3-6 IR THEEABENMTONLTND,



®3—6 FTEBEZERELE-TOCzH b

No. FEhi ST =7 b FH Fehti A
1 |Strengthening Energy Planning in the Department of Energy 1996 4= 10 A ADB
2 Power Transmission Master Plan & Rural Electrification 1998 4 6 A WB
Strategy
Feasibility Study on the Sihanoukville Combined Cycle Power
3 |Development Project in the Kingdom Cambodia Progress| 2000 48 H JICA
Report
4 |Update of Power rehabilitation 2 Project Preparation Study 2001 % 3 H ADB
Cam-Tai
5 |Electric Power Development in Cambodia 2002 %6 H Electric Power
Co.. Ltd.
TA project no. 5920-reg indicative Mater Plan on Power
6 Interconnection in GMS Countries 2003 7 8 J1 ADB
7 Rural Electrification and Transmission Project & Great 2006 4 12 f WB

Mekong Sub-region Power Project

# 36 DHIL, AARTFHEAE L LTHEH SN TWD DI, 2006 (2 HFERTTH T L 72
“ Rural Electrification and Transmission Project & Great Mekong Sub-region Power Project” C5&ifi L
bDTHD, ZOFH ?"Eﬁéci EDC Ot — U 7 OFEAE LT T2 <. REE BT 2%
NTBERNy TV —ICLD2ENWHE R EOTELBFATINBMOT/EAETH D,

2010 4£i2 1% MIME, EAC &U EDC 23 Z iz, 2009 /- TOFH %a%bnzf:%)@%/\“~x
L LT, 2024 EETOMBEN CREMELFEM L TVD, SIHIC, INBIEKOEBENTFEN»H LR
H~DOEERER EAMEEEBER L, FERRICBIT OTFEEE LLHERN, K37 THD, b,
FEEIL, High, Base, Low ® 3 7 —AT&h Y, GDP DfEH% 6, 5, 3BIIHELTZHDTH
%, wKENIL, FFY High, Base. Low @ 3 77— 2 DFFHHORIL, 20%, 15.3%. 6.7%
BRETHL, SbIZX3-8ICEEKRDOENHEEEEZRT,

3000

—e—High Case
2500 F---1 -=%—-BaseCase| T oo T oo T oo T o
—— Low Case

2000 |

= 1699

=
u
[=}
o

lOOO r

AR T HRREAMW]

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

3_7 ﬁ/'h/TO)Tj(EjJ,L.\



—e—High Case
—=—Base Case

4968

0
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
M3—8 HAUKRCTORKHEEENEE

3—2—2 EJRBHF
2012 4F 1 ARF A COBRBIFEFE L, £ 3-7 K N3-8DERY THDH, # 3-7 (IBEICE
AFHK) (Power Purchase Agreement : PPA) 23ffifi SivCW\Wb ey =7 hCThd, ZibIiL,
THEESORND D VAR TEFICHRBINTEY, HTOERFHOLEENH 5 /i H

LI, IFETEERBVEMTEDDLEEZ LN TV D, K 3-81%, FS EMnAT/e &5+ R D
FEATTH D,
x®3—7 BELRNOBHRARE
NS w | AR | EH . . e o | EEMR
7EY=s g | oaw) | e R P gam | wmE
180MW: | 180MW:
Sinohydro Kamchay
Kamchay KA 194.1 | 2012 4 | Hydroelectric Project | &% Kampot S/S | 230kV
Co. Ltd. (China) LEIMW: -\ 14.IMW:
Local 22kV
CETIC Hydropower Kirirom |
Kirirom 111 K7 18 | 2012 & | Development Co. Ltd. | Ftg& p/p 115kV
(China)
C.H.D. (Cambodia)
Stung Atay KA 120 | 2012 42 Deve':'oﬁdr:;fft’vézr. L | AR | Osoamss | 115kv
(China)
Cambodian Tatay
Stung Tatay K7 246 | 2013 4 | Hydropower Limited. Hgkh | O'soam S/S | 230kV
(China)
China Huadian Lower
Lower Stung Russei Russel C_hurum_ B
KI 338 | 2013 4= | Hydroelectric Project Hkd | O'soam S/S | 230kV
Churum ;
(Cambodia) Company
Limited (China)
100 MW Coal Fired . Sihanouk
Power Plant on BOO Leade_r Universal - Province
o R 100 | 2013 4E Holding Berhad R . 230kV
Basin in the Preah (Malaysia) Terminal
Sihanouk Province SIS




270 MW Phase 1 of Preaah
the 700MW Coal 2014 4 Cambodia International Sihanouk
Fired Power Plant on . (135MW) EDC & PPA .
7 . A K 270 Investment Development| .. .. Province 230kV
BOO Basin in the 2015 4 Group Co. Ltd. (China) i 8 Terminal
Preah Sihanouk (135MW) p ~0. L.
. S/S
Province
100 MW Coal Fired Cambodia International Sihanouk
8 POV\{er_PIant on BOO R 100 | 2016 4% |Investment Development ED,S,& ‘PPA Prow_nce 230kV
Basin in the Preah Group Co. Ltd. (China) i A Terminal
Sihanouk Province pLo. ' S/S
430 MW Phase 2 of
the 700MW Coal . . Sihanouk
Fired Power Plant on Cambodia International Province
9 o Yayoq 430 | 2017 & |Investment Development | F/S 5 it . 230kV
BOO Basin in the Group Co. Ltd. (China) Terminal
Preah Sihanouk pLo. ' S/S
Province
#3—8 HMEHLOEAMREIE
=
Favasb | AN pdisR | ERTET FRH i
1 | Steung Sen A 380 MW | 2015 4 Royal Group LoP:PreF/S
(Cambodia)
China Southern Power
2 | Chhay Areng K] 108 MW 2016 4 Grid Co., Ltd LoP:PreF/S
(CSG)
3 | Prek Laang K7 90 MW 2016 4 KTC (Korea) LoP:PreF/S
4 | Lower Sesan 2 K7 400.0 MW 2016 4F EVNI (Vietnam) Under negotiation
5 | Prek Leang 1 K7 64.0 MW 2016 4F KTC (Korea) LoP:PreF/S
6 | Prek Leang 2 K7 64.0 MW 2016 4 KTC (Korea) LoP:PreF/S
7 | Lower Sesan 3 K77 375.0 MW 2017 & KTC (Korea) -
8 | Steung Pursat 1 K7 40.0 MW 2017 4¢ KTC (Korea) LoP:PreF/S
9 | Steung Pursat 2 K] 17.0 MW 2017 4 Guan?élhicriz;)hong LoP:PreF/S
B
10 ite“”g attambang | ) 240MW | 2017 4F KTC (Korea) LoP:PreF/S
R -
11 | Steung Reussei ) 322.0MW | 2017 4 KTC (Korea) LoP:PreF/S
Chrom Upper
hina Huadi
12 | Sre Pok 3 KA 3300 MW | 2018 4% China Huadian -
Corporation
hina Huadi
13 | Sre Pok 2 KA 2350 MW | 2018 4% China Huadian -
Corporation
14 | Steung Treng K7 980.0 MW 2018 4F IDICO MOU:PreF/S-F/S
15 | Sekong K7 148.0 MW 2018 4F EVNI (Vietnam) MOU:PreF/S-F/S
R -
16 | Steung Reussei K 1250 MW | 2018 4 KTC (Korea) LoP:PreF/s
Chrom Kandal
China Southern Power
17 | Sambour 7K 77 2,600.0 MW 2019 4 Grid Co.. Ltd LoP:PreF/S
(CSG)
18 ite““g Bawtambang | 4 36.0 MW | 2019 4 KTC (Korea) LoP:PreF/S




3—2—3 iR
EEMMAEIEIRIIDEEY THD, £io, BEOE R & PHFEFEILN 3-9 DL
D Thd,
x3—9 EERERFE
BRI 4 B (KV) | TR EF Source Bl
1 Takeo — Kampot 230 2012 4 | KfW (Germany) (Grant) FEAK
WPP - Kampong Chinese Private Company
2 Chhnang — Pursat - 230 2012 4 (Cambodia Power Grid) EYES
Battambang (BOT)
Malaysian Private
NPP - Kampon Company (Cambodia .
3 pong 230 2012 4% pany (Camt R (35%)
Cham Transmission Limited)
(BOT)
Chinese Private Company
4 | Stung Atay — O’ soam 115 2012 4 (Cambodia Power Grid) jeis
(BOT)
Chinese Private Company
5 O’ soam - Pursat 230 2012 4 (Cambodia Power Grid) | &% H (70%)
(BOT)
Kampot - )
6 ampot- 230 20134 | ADB. JICA (loan) R
Sihanoukville
Lower Russey Chrum Chinese IPP  (China ~
7 230 2013 4 _ =T
- O’soam Huadian)
8 | Stung Treng - Kratie 115 2015 4 India (loan) F/S
Leader (Malaysia) & LYP
Kampong .
9 _ 115 2015 4 group (Cambodia) F/S
Cham-Kratie
(BOT)
Chinese Private Comapna
10 | WPP - Sihanoukville | 230 2016 4+ ! § PR Eis
(CHMC)  (BOT)
EPP - Neak Loeung - Chinese Private Comapnay
11 _ 115 2018 4 F/S
Svay Rieng (CHMC)  (BOT)
NPP - Chhay Areng — o,
12 , 230 2018 4 TBD F/S Hij
O’soam
Kampong Cham —
13 Kampong Thom — 230 2019 4= | KTC (Korea)  (BOT) F/S i

Siem Reap




3—2—4 [EFRHERGE
* 3-9 XEMAREFH D D 5| EFREEHERMRITEL 310D LBY THLH, WTOKE
e BICBUEMBE R SN TR Y | EEEPHAAD KIEITEH T2 RIAATH D,

&3 —10 EFERREAFKTE
BRI 4 wE (KV) | BT EE Source Bl
1 | Stung Treng - Lao 230 2014 4= TBD FIS ¥

Kratie - Lower
2 ] 230 2017 4E TBD F/S H
SeSan2 - Vietham




Master Plan of Cambodia Power Transmission Line |
~and The Generation Sources

__._r‘\f.‘q\u\u_,_/u\-’\—w\/‘

‘A sikanoukalle Conl Power Plasts

Tranunission Lioe Development Plan
(1) Takeo Kampot
(2)West Phisom Pesh-Kampoag Chlmang Punat- Battsobang
(3North Phoom Peal Kangpong Cham
-(im;\ny 0" soam

{12/ Ksane-Lower SeSan?-Vietnam
(13)Eae Phoom Peah-Neak Locung-Svay Rieng
{1a)Nonh Phaom Penh-Chhay Areng-O'soam

Sowee: MIME. EDC

K3—9 HEBRRELFAREE



AR FEEBIVRATLEROBRLBRE

4—1 EDCEZEBEHOME

EDC X ZEFEHTIT. 2007 FIZEREMNELE R EHLEBICAT SN TRILSNTZHEDTH Y,
Em:#%ﬁ#ém%v&on%v%%%&ﬁ@ﬁﬁﬁﬁ-i%%ﬁofméoﬁ%m
- Transmission Unit : SR & OVEBITOMERFEH - iS22 (5 120 4)
- National Control Center (NCC) : #a RS2 Y (K50 £4)
- Relay Protection Office : {7 UV L —DOHMERFE B - E A2 (K920 44)
DIEWENS RS> TG,

4—2 FEEBRFEOHBFETERRLEFRE

Transmission Unit X, =D ANEBE DO KEG M LA ERHOERE THA S TEBY . —#IEX |k

T LB N—T (EVN) OWHERT Tl A 1), XA EHM OMEREBEMN 2 RFF L TV 5D
LU Unit 28 CTH 2 &, ZOHIFITRESR EOBRETHY | A5 - SRIEZEIZ OV T, JICA
DHEESW N FE A MIKE TRy VT — 7 EfFFEE (IR /753ZEIEW“M DY 7 k=
VA= b T, FEE RSN 2009 FICRE LK — VIS E | B ART
v 7 — FNERIEM LIERIEROFEEZEML THWHRNTH L, £2F {F%%Hﬁﬁ!& T T B
FEIZHOWT H, 2009 FEICH DFEEBfHF I N TWER, 2O EZARTIER TE TV AU &
Exohd,

& Z°C, Transmission Unit TiEZE k(i 2 MEFFE EL L TV % Transmission Section (25 44)
Substation Section (20 41) Z x4, &, Rk, B (FELREOL— NV EZFED, £DNL—

IZEEDXF {F@n’*’ﬁ%“@iﬂi#f%é ENEEILT HMET 0 /T ARMBERARTHD EEZD

- AEEE O, Ok, OB, OfFXLs
R O, @O, OB/, OFFkLe, OLBEITRGRIE

4—3 HRGBESHAOERRKRERE
4—3—1 HRGERFTHTOERN
(1) P RAGERR ST O R
OIS TR AT O &Rk 1, T ERYT o TRural Electrification and Transmission Project] (2003
F~20124E 1 H) OFTHEEINT, LirL, BBRLEOEC, #HRSITO D o ARY
7%&@5@@!& (FE5ESM) WO RENER TR, PRAGERETITIL, 2012 41 1
31 B, BEXy MU — 7 & ORI L 0 EA R HRZRVIRILO £ EDC 25| & &
nNoHZ e kol

(2) Bl O EAi R
HOGRER AN, AFEEER AT, 074 v TEESCENMMEDOEREET
— X %K~ T %D SCADA v AT L BRGHEET — X bk RFLET 572D DT AT A,
B R E DR R RMAR AT A, A I 2 L—F—% BETICKLER
AR HEEE A FF O N— R« V7 MNIEKE - EAFATHD,



LML, A T4 T =2 RROEDICEREET — X 2% 5T 2@ERR - 2 2=
r—a VAT AL, N ROBREE SN TWAHIRET, BLE LN & OB EE D i
WTW5D, BRI, TRAGERSITE . RHENO 7 IFTO K3 EFT R4 T FTd K
NREFTEOMEHER T 2EERR 2 a=r—va VAT ARKRERTHD, I
X, BREFOBET 7 ban s PRGERDTITICEN 2 HxBERHFO®E e =
JVENERY | ZTOBRIZHIEENENL TCWEEDTH D, SHIC, PREEESHTO
BISERE # — 2 L4EE  (Remote Terminal Unit : RTU) (2OW T, EDCIZA—H— D
V=2 T VEAFLTELT, EA~OEENREIND,

FEIHHI I 2 b —F—Z2on T, #EHIZIL, SCADA FHTHOLNDI AL T A
BREET Y a2, VIalb—H—VATAIRVIAR, TNEMLTLHZEICLVEM
THIENRMHRE RS> TND I END ﬁ%fiﬁ%f%@w% ETH D,

4—3—2 WRIEERDITOEM I AT 72

(1) WEEHRROBERIZ DN T
BIEE(E R OB, EDC 28 Eii L TR Y | F4E T, 2012 4 9 A K E TICE¥E 5%
TSHHFHBETH DM, ANICITEEEMOEIRE B 6T, EEOBEHEIZ OV TH HIf
BN T 72 SN TERWATREME N H 0 | 0841, TEOMEL - FudE bz To
FEE AT HONMBOEMEDOH 12 ELVEND D,

(2) BUEHLARFEHIFS IC oW T
LS B A AT O 2B SCADA 45 momfm\ﬁﬁﬁﬁ@$¥ﬁ%Tbkmm
F£1H 31 HOFH Z A &Lfl%ﬁ@%%ﬁ%%ﬁ%ﬁﬂ&ﬁénfwé E il
Bl s a3 a=kr—32 3 U AT AIHOWTIE, #HENRTE T OIREE T:I/I\775'~—
XV EDC 28| & SN2, EDC TITM O & FARD 1 EMOEIEHAE N H 5 & 385%
LTWa o0, AT CITER A CTIIREMRIZRES AT RNE LTS Z &2
5. Al HERIEE OfMR % EDC IR Lz, £/, 1AM OB AR AR R R % D 2
VTFUARIZONWTIE, A=A =L 5FEMOA T F AR IOF T 7 —nH Y, EDC
NTHRHFHTH D,

) FFEHY I 2L —F—DIFH

BITE EDC TlI = ESHEHE IHERMEIX, T2 OJT THEH COHBIRENITOIL TV DA,
FIEERSINCRE SN Y 2 2 L—% — 2R3, Flk otk 7 miiE
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I. INTRODUCTION

Japan International Cooperation Agency (hereinafter referred to as “JICA”)
dispatched a survey mission (hereinafter referred to as “the JICA Mission”) to
the Kingdom of Cambodia from June 4 to June 12, 2012 for the purpose of
developing a detailed plan for the Project for Improvement of Transmission
System Operation and Maintenance (hereinafter referred to as “the Project”).

During its stay in the Kingdom of Cambodia, the JICA Mission exchanged
views and held a series of discussions with the representatives of relevant
organizations of the Kingdom of Cambodia.

As a result, the JICA Mission and Electricite Du Cambodge (hereinafter
referred to as “EDC”) confirmed that both parties would sincerely cooperate
with each other with a view to contributing toward smooth implementation
and enhancing development effect of Greater Mekong Power Network
Development Project (Cambodia Growth Corridor) signed on March 26, 2007
by attaining the purposes of the Project.

Both parties agreed the Project details and main points discussed during the
survey as described in attached Memorandum of Understanding (hereinafter
referred to as “MOU") subject to approval by the competent higher authorities
on both sides, and request their respective governments to go through
necessary procedures for implementation of the Project.

In case hoth parties intend to modify any items described in the draft of MOU,
they may hold a meeting to finalize the draft, if necessary. It is preferable that
MOU will be signed within a month after signing of M/D.

The Project will be carried out within the framework of the Agreement on
Technical Cooperation signed on June 17, 2003 and the Notes Verbale
between the Government of Japan and the Royal Government of Cambodia,
and privileges, immunities and other benefits necessary for smooth
implementation of the Project will be granted to the Japanese experts,
missions and their families accordingly. 44
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JAPAN INTERNATIONAL COOPERATION AGENCY
AND
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ON
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DATE:
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Japan International  Cooperation Electricite Du Cambodge
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Yasujiro SUZUKI Keo Rottanak &4
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[. INTRODUCTION

Japan International Cooperation Agency (hereinafter referred to as “JICA”)
dispatched a survey mission (hereinafter referred to as “the JICA Mission®) to the
Kingdom of Cambodia from June 4 to June 12, 2012 for the purpose of
developing a detailed plan for the Project for Improvement of Transmission
System Operation and Maintenance (hereinafter referred to as “the Project”).

During its stay in the Kingdom of Cambodia, the JICA Mission exchanged views
and held a series of discussions with the representatives of relevant
organizations of the Kingdom of Cambodia.

As a result, the JICA Mission and Electricite Du Cambodge (hereinafter referred
to as “EDC") confirmed that both parties would sincerely cooperate with each
other with a view to contributing toward smooth implementation and enhancing
development effect of Greater Mekong Power Network Development Project
(Cambodia Growth Corridor) signed on March 26, 2007 by attaining the
purposes of the Project.

The Project will be cartied out within the framework of the Agreement on
Technical Cooperation signed on June 17, 2003 (hereinafter referred to as “the
Agreement”) and the Notes Verbale between the Government of Japan
(hereinafter referred to as “GOJ”) and the Royal Government of
Cambodia(hereinafter referred to as “RGC”), and privileges, immunities and
other benefits necessary for smooth implementation of the Project will be -
granted fo the Japanese experts, missions and their families accordingly.

Appendix 1: PROJECT DOCUMENT
Appendix 2: MAIN POINTS DISCUSSED




Appendix 1:
PROJECT DOCUMENT

I. BACKGROUND

Cambodian electric power sector, especially transmission system has grown
rapidly in recent years. Specificailly, new high voltage transmission lines and
substations construction projects have been complieted/planned, Japanw’s ODA
loan project “Greater Mekong Power Network Development Project (Cambodia
Growth Corridor)” will be completed and the National Control Center (NCC) will
be started to operate soon. EDC is expected to develop its human resources to
correspond to these progresses.

This project was requested to transfer technology and train engineers for
maintenance and management of transmission and transformation facilities, and
to upgrade the contents of training courses of it, network operation and relay
protection in EDC.

H. OUTLINE OF THE PROJECT
Details of the Project are described in the Project Design Matrix (PDM) (Annex
1) and the tentative Plan of Operation {Annex 2).

1. Project Title

JICA has explained to the Cambodia side that the Project title will change from
“Capacity and Institutional Building of the Electric Power Sector (Phase2)” to
“Project for Improvement of Transmission System Operation and Maintenance”,
to which both sides have agreed.

2. Overall Goal
Overall goal of the Project is “Electrical power is stably supplied in Phnom Penh
power grid”.

3. Purpose
Purpose of the Project is “Elecirical power is stably supplied in Phnom Penh bulk
power system”.

4. Output

(1) Capacity of operation and mainienance of transmission line and substation
facitities in Phnom Penh system is enhanced.

(2) Basic capacity of enhanced power system operation such as planning,&%,

ﬂr/



scheduiling and actual execution is strengthened.

5. Activities
Necessary activities in the Project, as shown in Annex 1{PDM)

8. Input
(1) Input by JICA
(a) Dispatch of Experts
-Chief Advisor
-Transmission Line 1 (leader)
~Transmission Line 2
-Transmission Line 3
-Substation facilities 1 (leader)
-Substation facilities 2
-Substation facilities 3
-System management (leader)
-System management (SCADA)
-System management (Relays)
—Syétem management (Communication)
-Organizational/Training Management
-Training Management /Coordinator (long-term expert)
(b) Provision of Overseas Training of EDC personnel
-Necessary overseas trainings in neighboring countries
(c) Provision of Equipment
-Tentative equipment for activities, as shown in Annex 3
Contents of equipment will be determined through mutual consultations
between JICA and EDC during the implementation of the Project.
(2) Input by EDC

EDC will take necessary measures to provide at its own expense:

(a) Services of EDC’s counterparts personnel and administrative personnel as
referred to in lli-1;

(b) Suitable office space with necessary equipment;

{(c) Supply or replacement of machinery, equipment, instruments vehicles, tools,
spare parts and any other materials necessary for the implementation of the
Project other than equipment provided by JICA;

(d) Credentials or ldentification cards;

(e) Available data (including maps and photographs) and information related to
the Project; and, &Jb

Wi



{f) Running expenses necessary for the implementation of the Project

7. Project Site
Phnom Penh power grid area

8. Duration
The duration of the technical cooperation for the project under this Attached
Document will be two years and nine months.

9. Reports
EDC and JICA experts will work together to prepare the following reports in
English.

(1) Progress Report on semiannual basis until the project completion

(2) Project Completion Report at the time of project completion

10. Social/Environmental Consideration

EDC agreed to abide by ‘JICA Guidelines for Environmental and Social
Considerations (April 2010)’ in order to ensure that appropriate considerations
wilt be made for the envircnmental and social impacts of the Project.

HI. IMPLEMENTING ARRANGEMENTS

1. Administration of the Project

The roles and assignments of relevant organizations are as follows:

(1) EDC wilt assign:
(a) Project Director (who will bear overall responsibility for the administration
and implementation of the project) : Deputy Managing Director, Planning and
Techniques, EDC
(b) Project Manager (who will bear responsibility on the managerial and
technical matters): Director of Transmission Department, EDC
(c} Project Co-Manager: Director of institute of Electrical Science, EDC
(d) Other counterparts

(2) JICA Experts
The JICA experts will give necessary technical guidance, advice and
recommendations to EDC on any matters perfaining o the implementation of the

Project. {f ’ N



(3)Joint Coordinating Committee

Joint Coordinating Committee (hereinafter referred to as “JCC”) will be
established in order to facilitate inter-organizational coordination. JCC will be
held at least once a year and whenever deems it necessary. JCC will approve an
annual work plan, review overall progress, conduct monitoring and evaluation of
the Project, and exchange opinions on major issues that arise during the
implementation of the Project. A list of proposed members of JCC is shown in

the Annex 4.

2. Evaluation

(1) Ex-Ante Evaluation

Ex-Ante Evaluation was conducted jointly by JICA and the Cambodian authority
concerned during JICA mission’s stay. Summary of the Ex-Ante Evaluation is as

per Annex 5.

(2) Terminal Evaluation and Ex-Post Evaluation

Evaluation of the Project will be conducted jointly by JICA and the Cambodian
authority concerned, during the last six months of the Project (Terminal
Evaluation) and after completion (Ex-Post Evaluation) in order to examine the
level of achievement and impact of the Project. Ex-Post Evaluation will be
conducted three (3) years after the Project completion, in principle.

3. Undertakings of EDC

(1) EDC will provide counterpart personnel and suitable office space with
necessary equipment and secretariat services.

(2) EDC will take necessary measures to ensure that the self-reliant operation of
the Project will be sustained during and after the period of the Project,
through full and active involvement in the Project by all related authorities,
beneficiary groups and institutions.

(3) EDC will ensure that the technologies and knowiedge acquired by the
Cambodia nationais as a resulf of the Project will contribute to the economic
and social development of the Kingdom of Cambodia.

(4) EDC will ensure that the Equipment referred to in {1-6 above will be utilized
effectively for the implementation of the Project in consultation with the
Japanese experts and properly utilized/managed even after completion of
the Project.

(5) EDC will take necessary measures to ensure that the knowledge and
experience acquired by the Cambodia personnel from technical training in 44
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neighboring countries will be utilized effectively in the implementation of the
Project.

(6) EDC will provide security-related information as well as measures to ensure
the safety of the experts.

(7) EDC will provide information as well as support in obtaining medical service.

(8) EDC will provide credentials or identification cards.

(9) EDC will take necessary measures to permit the experts to enter, leave and
sojourn in the Kingdom of Cambodia for the duration of their assignments
therein.

4. Mutual Cooperation
JICA and EDC will consult each other whenever any major issues arising in the
course of Project impiementation.

Annex 1 Project Design Matrix

Annex 2 Tentative Plan of Operation

Annex 3 Tentative List of Equipment

Annex 4 Joint Coordinating Committee

Annex 5 Summary of Ex-Ante Evaluation

Annex 6 Tentative Lists of Counterparts

Annex 7 Organization Chart g4_ /bf



Appendix 2
MAIN POINTS DISCUSSED

1. National Control Center (NCC)

Both parties agreed that starting operation of NCC is crucially important and
prerequisite for a part of JICA experts’ Activities [I shown in Annex 2. EDC
assured that NCC will be ready for operation by the end of September 2012 by
taking all means including negotiations with the original coniractors, and that
supporting systems for equipment and software installed to NCC will be acquired
by the original manufactures. JICA reiterated that technology transfers using
equipment in NCC (eg. SCADA, Training Simulator) can be conducted only after
NCC starts operation. EDC agreed 1o that.

2. Provision of Equipment

Both parties agreed that contents, specification and quantity of equipment in
Annex 3 will be finalized through mutual consultations taking into account the
priority within the allocated budget of Japanese fiscal year.

EDC ensured that EDC will take responsibility to properly utilize and maintain all
the equipment to be provided by the Project (including that to Institute of
Electrical Science).

3. Overseas Training
Both parties agreed that number of personnel who will join overseas training will
be decided through mutual consuitations within the allocated budget of

Japanese fiscal year.

4. Location of JICA Experts’ Office
Both parties agreed that location of JICA expert’s office space will be decided

through mutual consultations. 64~
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Project Name: Project for Improvement of Transmiission
Implementation Agency: Electricite du Cambodge: EDC
Project Site: Phnom Penh power grid area

Annex 1: Project Design Matrix (PDM) ver0
System Operation and Maintenance

Project Period: 2 years and nine months (33 months)

Target Groups: Staff of Transmission Department, Generation Department, Business and Distribution Department, and Instructors of the EDC Institute of Eiectrical

Science

Direct Beneficiaries : Transmission Department, Generation Department and Business and Distribution Department of EDC and the EDC Institute of Electrical Science
Indirect Beneficiaries: Electrical power users in Phnom Penh city

Date:June 12, 2012

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumptions

Qverall Goal:

Electrical power is stably supplied in Phnom Penh
power grid,

1. SAIFtin Phnom Penh power grid
2. BAIDI in Phnom Penh power gird

Data from EDC

Project Purpose:;

Electrical power is stably supplied in Phnom Penh
bulk power system.

1. Serious accidents or troubles' at TL and SS do not
QCCLUF,

2. The duration and the frequency of power outage
are reduced. (Note: Since the causes of power
outage vary and include issues such as balance of
power demand and supply, JICA experts will
review the detailed causes and judge whether this
goal is fulfilled,)

@ Reporis on
accident/troubles

e Datafrom EDC

¢ Power plants in Phnom
Penh power gird supply
power as planned.

e  Electricity is stably
imported from neighboring
countries.

e  Distribution facilities in
Phnom Penh power grid
are appropriately operated
and maintained.

Ouiput;

1. Capacity of operation and maintenance of
transmission line (TL) and substation facilities (SS)
in Phnom Penh bulk power system is enhanced.

1-1. Patrol and inspection of TL and SS are safely
practiced complied with formulated rules.

1-2. Accidents/troubles at TL and SS are prevented
from occurring.

1-3. The number of trainers who are certified as
trainers’

1-1.List of rules
formulated/report
on patrel and
inspection

1-2.Report on
accidents/trouble
s/ Assessment
by JICA experts

1-3. Progress
report/report on
trainings

o EDC appropriately
allocates the budget for
operation and
mainienance for the
facilities and staff fraining.

! Serious accident and troubles means fire on transformer or cut of conductors

% The target number is determined after activity 1-1.
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2. Basic capacity of enhanced power system
operation such as planning, scheduling and actual
execution is strengthened.

2-1.

2-2.

2-3.

2-4,

The planned outage coordination and operation
is appropriately carried cut complied with the
formulated rules on the planned outage
scheduling. (Firm information sharing and its
conveyance through reciprocal coordination
among relevant departments)

Protection relays are properly operated. (to be
specified after project is started)

EDC staff is able to operate and maintain SCADA
system and to supervise power system and
control facilities utilizing SCADA. (to be specified
after project is started)

The number of trainers for power system
operation® at relevant departments of EDC.

2-1. Assessment of
JICA experts/Flan
of scheduled
ouiage

2-2 & 2-3,
Assessment of
JICA experts

2-4. Progress
reportfreport on
trainings/Assess
ment by EDC top
management and
JICA experts

Activities

1-1. Review and analyze the current practice of

operation and maintenance of transmission line

(TL} and substation facilities (S9).

Formulate rules® for operation and maintenance

for TL and SS

Procure the equipment and tools for TL and SS

fraining facilities

. Develop criteria fo certify trainers

. Conduct training of frainers {TOT} on how to
apply the formulated rules.

. Organize internal seminar to disseminate the
existing and formulated rules to relevant staff of
EDC (Trainers will be lecturers)

. Develop the training materials of formulated
rules in Activity 1-2.

. Incorporate the revised program into the short
course trainings at the EDC Institute of Electrical
Science (EDC Training Center)

. Conduct OJT on patrol, inspection, operational
safety and usage of tools for EDC staff
(conducted by trainers)

1-2.

1-3.

2-1. Review and analyze the current practice of

power system operation {(operation of

e JICA Experts °

>
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Inputs
Japanese side

Chief Advisor ®
Transmissicn Line 1(leader)
Transmission Line 2
Transmission Line 3
Substation facilities 1 (leader)
Substation facilities 2
Substation facilities 3

System management (leader)
System management (SCADA)
System management (Relays)
System management
{Communication)
Crganizational/Training
Management

Training Management/
Coordinator {iong-term expert)

e Overseas trainings
@ Provision of Equipment

Cambodian side
Office space for JICA experts
Allocation and Assignment of
counterpart personnel

e Trained staff of EDC is not
transferred to other
positions

e Transmission line and
substation facilities do not
get damaged by sever
natural disaster.

Pre-conditions

® The target number is determined after activity 2-1.

* The rules to be prepared: (1) patrol, {2) inspection, (3) work safety, and (4) equipment operation (only SS).
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2-3,

2-4.

2-5,

generators, and power system supervision and
facilities control) and related planning and
scheduling work.

. Identify the framework of the enhanced power

system operation to which planning and
scheduling are properly related.

Prepare manuals® for the enhanced power
system operation.

Develop training materials based on the manuals
prepared at activity 2-3. (aclivities are jointly
carred out by JICA experts, Business and
Distribution Dept. (mainly DCC), Generation
Dept. Relay Protection Office, NCC Unit, and
Institute)

Conduct the training of trainers (TOT) to relevant
staff of target departments utilizing the prepared
manuals.

. Organize the internal seminar o disseminate

newly identified framework of the enhanced
power system operation, and the related rules.

. Incorporate the training program into the short

course trainings at the EDC Institute of Electrical
Science (EDC Training Center)

. Conduct trainings to the staff of relevant

departments. (conducted by trainers)

SAIFI: System Average Interruption Frequency Index, SAIDI: System Average Interruption Duration Index

NCC: National Controt Center, DCC: Dispatching Control Center

® Jobs to which manual and trainings are appiied: (1) the planned outage coordination and scheduling, (2) the plan of economic commitment and dispatch of generators and daily demand &

supply operation based on the prepared plan {firstly prepare training materials), (3)
(5} analysis of power failure causes and their appropriate statistical processing (firs

power system supervision and facilities cantrol, (4) protection refays (firstly prepare training materials),
tly prepare training materials), and (6) formulating simulator training framework in NCC such as

aflocation of personnel together with their rolesfjobs, support for fraining scenario development and so on.
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Annex 2.
Tentative Plan of Operation (version 0)
Preject for Improvement of Transmission System Operation 2nd Maintenance

As of June 2012

Schedide

1 year

2 year

Résponsible Crganizations:

1]213]4sl6[7]s[o[# #]#

4 }2]314 BREEE

—

A 1[2[34[s]]

.
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Caljri'bcﬁ;iia'

Qutput 1 Capacity of operation and maintenance of transmission line (TL) and substation
facilities (SS) in Fhnom Penh bulk power system is enhanced

Chief Adviser, and Transmission
Line (leader), Substation factities
Ueaden)

Dife:lor and Depuly Director of|
Transtission Dept.

i-1  Review and analyze the current practice of operation and maintenance of transmission
fine (TL) and substatien facilities {SS)

Formulate ruies for operation and maintenance for TL and S8

"3 Procure the equipment and toois for TL and S8 training facilties

14 Develop oriteria to centify trainers

B Conduct training of trainers (TGT} on how to apply the formulated rules.

" 46" Crganize internal seminar o disseminate the existing and farmulated riies to relevant
staff of EDC (Trainers will be lecturers)

357 Develop the training materials of jormutated rules in Activity 1-2.

" 8" Tncorporate (he revised program inlo the short course trainings at the EDG institute of
Electnical Science (E0C Training Center)

Conduct OJT on palsol, inspection, operalional safely and usage of tools for EOC stalf
(conducted by lrainers)

2|
ol

Transmission Line
Experts, Substation
Experts,
Grganization/Training
Mgt, Training
MgtfCoardinator

Staff of Transmission
System Unit., and the
instructors of the
institute

Qutput 2, Basic capacity of enhanced power system operation such as planring, scheduling and
aciual exegution is strengthened.

Chief Advisor, and System
Management (leader)

Director and Deputy Director of]
Transmission Dept,

2-1  Review and analyze the current practice of power system operation {operation of
generators, and power system supervision and facilities control) and related planning
and scheduling work

2-2  Idendify the frameworl of the enhancad power system operation 1o Whioh pianning and
scheduiing are properly related.

23 Prepare manuals for the enhanced power system operation

2-4 Develop fraining materials based on the manuals prepared at activity 2-3, {activilies aie
Jointly carried out by JICA experts, Business and Distribution Dept. (mainly DCC),
Generation Dept. Relay Protestion Office, NCC Unit, and insfitute)

prepared manuals.

35 Conduct he training of trainers (TOT) to rélevant stafl of targe: departments Clilzing the

26 Organize the internal seminar to disseminate newly identiied ramework of the enfianced
power system operation, and the related rules,

" 27 Incorporate the training program into the sherl course trainings af the EDC Institute of
Electrical Science (EDC Training Center)

B
Qo

‘Conduct trainings 1o the staflf of relevant departments, (conducted by Urainers)

System Management
{leader, SCADA, Relay,
Communication),

Training

Mgl/Coordinator

Staff of DCC, Planning
and Generation Cffice,
Relay Protection Office,
NCC Unit, and
instructors of the
Institute

Kick-off Meetings, JCC, or other meatings

|
|
|

i

Jigh-off | ‘ .

Jec

8D

[

JCC

§



Annex 3

Tentative List of Equipment

Ne Field ftem Specification Quantity Reference
1 Safety belt 10
2 Laser gloves 10
3 Safety Tools Conducive uniform 19
4 Rubber gloves 10
5 Distance Meter Digital type 1
§ Ground resistance meter 1
7 Insulation resistance meter 2
8 Lenkage current meter
] .. Measurement Tools Windmill type voltage detector For 115 kY

10 Transmission Dept Windmill type voltage detector For 230kY
11 Voltage meter 1
12 Ampere meter 1
13 Infracted camera for corona discharge measurement
14 inspection equipments for transformer (1 set)
15 . . Inspectior equipments for circuit breaker (i set)
16 Inspection Equipments Inspection equipments for arrestor {1 set) 1
17 Inspection equipments for disconnect or {1 set) 1
18 Others Small toals (1 set) 1
19 - . Training towers 115%V, 2 circuits, prototype 3
20 Training Equipments Tester of protection and control relays (1 set) 1
F1l Helmet 10
22 Safety belt 10
23 Safety Tools Safety shoes Conductive Type 10
24 Laser gloves i0
25 Rubber gloves 5
26 Thermo-hygrometer 1
27 Voltage withstanding test equipment 1
28 Windmill tyne voltage detector For 115 kV 1
29 Windmilt type voltage detector For 230kY 1
0 Voltage detector For 115 kV 1
J; Institute of Electrical Science Measurement Tools —E—Xoclj%é f:st:::.or For 230k ;
33 Digtance Meter Digital type 1
34 Ground resistance meter 1
35 Insulation resistange meter 1
36 Volage meter 1
37 Ampere meter 1
38 Earthling systerm For 115 kV 1
39 Earthling system For 230 kv 1
20 Earthling Tools HV and LV glamps 3
4 Earth clamp 3
42 3 phase earth rod set For 115 k¥ 1
43 Others Binocular 2
A4 Small tools (1 set) 1
45 Desk Top PC 2[For database of rules and manuals
2? Project Office Office Equipments Sg;z{;:sgtn;i?;:es‘;;?;rzrmter ;
48 Projector 2




Annex 4

JOINT COORDINATING COMMITTEE

1. Function

The Joint Coordination Committee (JCC) will meet at least once a year or

whenever necessity arises. The main functions of JCC are:

(1) To approve the Annual Plan of Operation formuiated by the Project in
accordance with Minutes of Understanding.

(2) To review the overall progress of the Project and activities carried out under
the above-mentioned Annual Plan of Operation in particular.

(3) To review and exchange views on major issues arising from or concerning
the Project

{4) To facilitate coordination with other relevant authorities.

2. Membership
(1) Chairperson: Project Director
(2) Members:
-Cambodian side
Project Manager
Project Co-Manager
-Japanese side
Chief advisor and other JICA experts
Representative (s) from JICA Cambodia Office
-Other stakeholders appointed by the Chairperson 8 /V



Annex 5
SUMMARY OF EX-ANTE EVALUATION

RELEVANCE

e The Royal Government of Cambodia (RGC) addressed further rehabilitation and construction of
physical infrastructure as one of the key policies in National Strategic Development Plan (NSDP)
updated 2009-2013. The development of energy sector is included in sub-components to pursue
this policy, and set up three major prioritized areas: These are 1) to increase electricity supply
capacity, 2) to reduce tariff to an appropriate level, and 3) to strengthen institutional mechanism
and management capability. In regard to third priority, the NSDP mentioned that the RGC would
also pay attention to capacity building and institutional reform in the Electricity Authority of
Cambodia (EAC), Electricite Du Cambodge (EDC) and other relevant ministries and agencies to
improve management efficiency and the quality of electricity supply. Therefore, the Project aiming
to enhance the capacity of EDC to stably supply electrical power focusing on transmission
line/substation facilities and power system operation has consistency with the policy on energy
sector in Cambodia.

e The EDC is responsible for the maintenance and management of the major part of the national
grid and will be also responsible for a number of new transmission line and substation facilities
which are currently under construction. The Transmission Department established in 2008 is
responsible for operating and maintaining transmission line and substation facilities. Therefore,
the EDC has strong needs of having personnel available with necessary maintenance and repair
knowhow to meet a significant increase in the scale of the facilities. In addition, the National
Control Center, established under the WB fund, is in preparation for its operation. EDC also
needs to enhance the capacity of the power system operation with good collaboration among
relevant departments within the EDC. Therefore, the proposed components of the Project meet
the needs of the EDC.

e  The EDC currently is extending the transmission line between Kampot and Preah Sihanouk with
the assistance of JICA loan project of Greater Mekong Power Network Development Project
(Cambodia Growth Corridor). Therefore, the capacity enhancement of operation and maintenance
of transmission line and substation facilities and power system operation provided by this Project
will certainly contribute to good coperation and maintenance of newly constructed transmission
line and to increase in the reliability of stable power supply.

EFFECTIVENESS
The Project ensures its effectiveness from the viewpoints as followed:

@  The project purpose is to stably supply electrical power in Phnom Penh bulk power system. To
fulfill this purpose, the Project has two components.
1) Capacity of operation and maintenance of transmission line (TL} and substation facilities (SS)
in Phinom Penh buik power system is enhanced.
2) Basic capacity of enhanced power system operation such as planning, scheduling and actual
execution is strengthened.
Under the first component, the Project will train EDC engineers so as to become able to
appropriately operate and maintain the relevant facilities complied with specified rules, such as Iz
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patrol, inspection, work safety and equipment operation (substation). The second component wil
focus on capacity enhancement of power system operation covering the issues of the planned
outage coordination and scheduling, the plan of economic commitment and dispatch of generators
and daily demand & supply operation based on the prepared pian, and power system supervision
and facilities control. These two components are sufficient to fulfill the project purpose.

>

There are several internal and external factors that may affect the fulfillment of the project
purpose. These are as follows. '
The EDC appropriately allocates the budget for operation and maintenance for the facilities
and staff training,
Relevant departments of EDC have good coordination to carry out the project activities.
Trained staff in the Project remains in his/her original positions.
NCC needs to start its operation as confirmed in June 2012; otherwise, the degree of technical
guidance on power system operation in regard to SCADA would be limited.

The Project will monitor these factors and ensure that these risks would not occur or adversely

affect the project attainment.

EFFICIENCY
The Project ensures its efficiency as foliows:

The proposed implementation schedule of the Project secures sufficient lead time from the review
and analysis of current practices of operation and maintenance and power system operation until
training of EDC engineers. Also, it sets up approximately one year to provide training for EDC
engineers by the trained staff. All activities are in place to produce expected outputs within the
planned implementation period.

EDC has experience to implement the JICA technical cooperation project; therefore, the Project
will be smoothly started and implemented.

The project activities have some critical paths in its schedule. The Project needs to ensure that
related activities should be completed before proceeding to the next activities. Those are:
formulation of relevant rules, the identification of framework of revised power system operation,
procurement of equipment or tools for training, and preparation of teaching materials.

IMPACT

The expected impact to be achieved after the Project is that electrical power is stably supplied in
Phnom Penh power grid. Given that other important factors also have to be satisfied to achieve
this goal besides the Project, it is difficult to verify the extent to which this Project will solely
contribute to stable power supply in Phnom Penh power grid. Yet, the Project covers one of the
important components for stable power supply and will certainly bring positive impacts in
electrical power sector.

The external factors toward achieving the overall goal of the Project is as follows:

»  Power plants in Phnom Penh power gird supply power as planned.

»  Electricity is stably imported from neighboring countries.

» Distribution facilities in Phnom Penh power grid is appropriately operated and maintained.

SUSTAINABILITY gf&é}:ﬁ



Since any significant changes have not been observed in the policy of energy sector, especially in
the electrical power sector, the favorabie policy environment is likely to keep supporting the EDC
in the future.

The EDC’s financial position has remained in surplus for the last five years; therefore, it is
expected that the EDC will allocate a certain amount of budget to operation and maintenance of
transmission line and substation facilities, and to the staff training for the Transmission
Department and other relevant departments including the staff in charge of power system
operation.

The Project, firstly, train the key personnel in relevant technical areas, and afterward, the trained
key personnel will provide training to other staff. Through the project activities, trainer will be
able to acquire the substantial knowledge, experience and knowhow on operation and
maintenance of transmission line and substation facilities and power system operation. They will
instruct other EDC staff working outside of Phnom Penh bulk power system. Moreover, the
instructors of the EDC Institute of Electrical Science (Training Center) will be involved in project
activities and training program to be developed by the Project will be incorporated into the
existing short training courses of the Institute. Therefore, the sustainability is high in technical

aspect. @&z Aj



Annex 6
LIST OF EDC COUNTERPART PERSONNEL

1. Project Director
Deputy Managing Director, Pianning and Techniques
2. Project Manager
Director of Transmission Department
3. Project Co-Manager
Director of Institute of Electrical Science
Staffs from Transmission Office, Transmission Department
Staffs from Relay Protection Office, Transmission Department
Staffs from National Conirol Center, Transmission Department
Staffs from Institute of Electrical Science
Staffs from Planning and Generation Office, Generation Department
Staffs from Dispatching Control Center, Business and Distribution
Depariment
10. Other personnel mutually agreed upon as necessary A, /U/
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ORGANIZATION CHART

Annex 7

FOR THE ADMINISTRATION OF THE PROJECT

JAPANESE SIDE

JICA

CAMBODIAN SIDE

JOINT
COORDINATING
COMMITTEE

EDC

PROJECT

CHIEF ADVISOR

EXPERTS

DIRECTOR

PROJECT
MANAGER

|

PROJECT
CO-MANAGER

COUNTERPART
PERSONNEL
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