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8.1.1
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230kV X ERW/IL— FTE

OHL _Route3 (X, WPP & NPP [ 230kV 22225 PR S5 GS5 ETEH/L— FTh
%, EERORESMIT, & 10~20m O 7 Z7 v bz U 7T, #HgIIMRRIFTH D, GSS5
TSN, [EE-AEZ 5720, EEROL— FBRONTL 5, #£ 8.1-1 (2 230kV
”Ia_aaﬁ@pr%%%: B 8.1-1 ITKIAZRE D/L— R ZRT, F72K 8.1-2 12— LT
%, B 8.1-3 (2ol T O#EE & R,

F} fi“u

& 8.1-1 230kV EEXEBHORHME

Route OHL Route3

Nominal Voltage 230kV

Circuits 2cct

Location From : Midpoint of NPP and WPP
To : GS5

Total Length 10.2km

Supporting structure Steel tower or Special steel tower : 31

Conductor TACSR" 610mm? x 2 or equivalent

Ground Wire OPGW™ 90mm? or equivalent

Ground Wire AC™ 100mm? or equivalent

*]1 TACSR : Thermal-resistant Aluminum alloy Conductor Steel Reinforced
BT V2 Ba LB

*2 OPGW : Optical Fiber Ground Wire (7 7 A /\EA L2 HiI#R)

*3 AC : Aluminum Clad Steel (7 /L X 7§ X 0 #)
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Main 110kV TL 110kV TL
. fromNPP to GS5 fromGS5 to GS1
Crossing
Property Railw ay Secondary Road Secondary Road | \ | Secondary Road
60 \
50
height 20
above
30
sea
20 *
level " MNUTWARL T b~ v i
wd N~V e v.\,-\,\,_f\ L~
10
(m)
0
Midpoipt of WPP|and|NPP GSH
steel tow er number 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 2 23 24 25 26 27 28 29 30 31
Length 2. 5km 5. Okm 7. 5k 10. 2k
HiL : JICA FAARAVER

B 8.1-2 230kV ZEZXEHI/IL—FEEE

8.1-3 230kV Steel Tower in the Midpoint of NPP and WPP
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8.1.2

8.1.3

230kV BEEERETE

OHL_Route3 |Z NPP~WPP [H D 230kV EE#ED D 7 7783 5, NPP~WPP fi] & [F5 LA L%
BREAEZWC T 2EMRRMELE 35, Bk, EDC 28 n 43U 3 2 k85 OFHIT I A BT % dak
THHEELTTNDZ EnD, BT 1 BREYE70 1,300MVA LLEOEEBEREDH S
TACSR 610mm? x 2 Z#f8E T 5, # 8.1-2 |2 TACSR 610mm? x 2 & EDC CTHEMH L T\ 5
230kV DOFEM CEERR) I L UREHRZ R,

# 8.1-2 EDC THEASATVWIEREERTE)SLULREMER
Type 230kV (Capacity)

Conductor TACSR 610mm? x 2  (1,359MVA/cct)
ACSR™ 632mm? x 2 (861MVA/cct)
400mm? x 2 (604MVA/cet)

632mm?  (430MVA/cct)

400mm?  (302MVA/cct)
Ground Wire AC 90 mm?, 100 mm?
GSW™ 90 mm?

OPGW 90 mm?, 100 mm?
*] ACSR : Aluminum Conductor Steel Reinforced (#f.0>7 /L 3 X 0 #)

*2 GSW  : Galvanized Stranded Steel Wire (HESASEAEH 1 0 #R)
Hgh  JICA FRAE 1Rk

230kV ZR2EEEER B DOMMBE AT
EERE OWIEERGEHT, ROFIMAZ L > TITH, 22Tl ) EHEHEINERE, )
[E B E AR ERIH 3 L OB C AT L 72 &R S ISR i 2 2 L 7=,

Stepl  KURSMFORRE

Step2 MR, ZRZEHIFR D ERIE

Step3 7 U 7T T v AKMEDORKIE

Stepd  ZEMRSMEDRRE

Step5 #k¥E, EfE. DNV LEEORE

Step6  RFEk i AT DEBIER E

(1) [IERERHDETE

SRS, EEHORGHIEL 52 5 FHERTH D, () EHEHHEMEERHR L O
BT FE M S 7= 230kV I8 L OV 115kV ZEZEEER O AR 2B E L LT, £ 8.1-3 Ol
DERET D, (HHEL-VIT, REFEOER N L BENEN EB > T DL EEEZEZE LT,
RIG X & 48E LTz,
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# 8.1-3 Basic Climatic Conditions
Items Range Value

Maximum 40°C
Temperature Minimum 15°C

Average 28°C
Altitude above sea level Not exceed 1,000m
Isokeraunic Level (IKL) 38-132 thunderstorm days/year
Climate Tropical
Annual Rainfall Average 1,290mm
Maximum Wind Velocity 32.0m/s
Maximum Humidity 100%
Pollution Level Salt contamination is little considered.

oftution Leve Tropical condition shall be considered.

HAEL - JICA FHZEMIERL

BN BEHMBRDETE

EARRE L EFRE7-0 1, 300MVA UL OB ORMERENL LD L35, ZRZ22HHE WPP~
NPP [ 230kV £ EMR & FHEREO L ONEHESND LD LT 5,3 8.1-4 [TEIROETE.
# 8.1-5 [ZBRZEMOFHE LA RT, BRI IKLEAZ BB L 256875,

% 8.1-4 Technical Characteristics of Conductor (230kV)
Type of Conductor TACSR/AC 610 mm?
Component of stranded wires Al 54/3.80, AC 7/3.80
Total area of Conductor 691.8 mm?

Total Diameter 34.20 mm

Weight 2,198 kg/km
Ultimate Tensile strength 180,000 N
Modulus of elasticity 71.8 kKN/mm?
Coefficient of linear expansion 20.6 x 10°%/°C
Maximum working tension Less than 72,000N
DC resistance at 20°C 0.0458 ohm/km

Hi gt : JICA FRAERL
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% 8.1-5 Technical Characteristics of Ground Wires (230kV)
Type AC 100 mm? OPGW 90mm?

Component of stranded wires AC7/4.3 AC:8/3.7, OP unit:1/6.0
Total area of wires 101.6 mm? 106.4 mm?
Total Diameter 12.9 mm 13.4 mm
Weight 643.7 kg/km 613.0 kg/km
Ultimate Tensile strength 112,400 N 98,300 N
Modulus of elasticity 149,100 N/mm? 149,000 N/mm?

Coefficient of linear expansion

12.9 x 10°%/°C

12.9 x 10°%/°C

Maximum working tension Less than 40,460 N Less than 35,380 N
DC resistance at 20°C 0.745 ohm/km 0.889 ohm/km
Number of optical fiber — 24

(3) IIVTIUREHDETE

(4)

0 230kV 7

T UT T AFEMOBREIZLY ., SEENIEINS,
Bt LEORMGESZB I END DR/ SZHET H, REMHTIE, 7/~
RO A BGE U, BRSO N2 H D Z LD, i EEIFRIK 14.2m PLE A

HiBR : JICA A 1ERL

(71 ) EE MRS & 0N

R 2akEHE 35, 230kV EEMR & H E oK NEERIEREEE 8.1-6 DY TH S,
% 8.1-6 Minimum Height of Conductor above Ground (230kV)
Definition area clearances
Among bare conductor§ and supporting No less than 1.45m
structures, arms, guy wires and so on
Urban areas 7.7m
Areas where third persons hardly approach 6.7m
Roads and railways 14.2m
River and seas Adding 4.2m
Other facilities 4.2m
Trees 32m
L - JICA FAARIER
RIREHDORTE
BAROEKRFERERN

BARDRRMEHR L, KD 2 DOERICE > TRES D,
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ek
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< IKHET] (> e KA IR TT) DN A SRR I
D 40% % B2 72N &,

KBtk /) (UTS: Ultimate Strength Tensile)

- HHEE/) (EDS : Every Day Stress) (Tension at 28°C with no wind) 7% UTS @ 25%LL T

ThHhoHZ L,

(b) ZEZEMBEOZRKRERKRN

ZRZE R O B KA IR 7713

. PEUERRR (350m) T EDS OBV T,

BSIHRD 80%

FREEDHBE L 72 % X O RIET D, B2 LR EZ R 8.1-7 177,

% 8.1-7 Maximum Working Tension and EDS (Max Span Length = 500m)
Type UTS Maximum Working Tension EDS
TACSR/AC 49,030N 33,620N
) 180,000N 0 —190
610mm (MWT / UTS =27%) (EDS/UTS=19%)
19,620N 13,930N
2 s s
AC 100mm 112,400N (MWT / UTS =18%) (EDS/UTS=13%)
19,620N 14,320N
2 s s
OPGW 90mm 98,300N (MWT / UTS =20%) (EDS/UTS=15%)
BRI DN ITR K O EpT . SR a2 Eiid 5, HHL : JICA FHAFIERL

(c) BAMDIME

AREEORERFEHTEEENTE A LR EM
RICEVBERORELZIT D L bRRERE
Z 500m & ERET D, BMRIT K 2 ORISR
Ra2E 81-81TRT,

Ff

(5) MVLEE. XHY. EROERTE

(@ MLLEE

23 LEEE L, IEC 60120 35 X V60305 F7ziXEin L
B OB ZMETE2R— Y ry MlEIZ7 L
EABDORREN L BEET 4 A7 2 A TOT VIS
Weamitinid) ZEMHT 5, & 8.1-9 1TV LEEDH
TCEART, BV UEEIE, WPP 2>5 NPP & Tkl ¥
% 230kV EEMREFED 17 HETH, K 8.1-4 ITH
W LKA RS,

% 8.1-8 Sag of Conductor
(at 150°C with no wind)
Span length Sag
200 m 6.77 m
250 m 8.80 m
300 m 11.3m
350 m 142 m
400 m 17.5m
450 m 21.1m
500 m 25.1m
HAEL : JICA FHAEHIVERR
145
nﬂf’V L1 ‘\
e |
2
Higt : NGK Catalogue
K 8.1-4 SU165BN
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% 8.1-9 Insulator Size

Type Height Diameter R.U.S. Remarks
SU165BN x 2 146mm 254mm 330kN Tension (NGK)
U160BP x 2 146mm 320mm 320kN Tension (Chinese)
SU165BN 146mm 254mm 165kN suspension (NGK)
U160BP 146mm 320mm 160kN suspension (Chinese)
SU120CN 146mm 254mm 120kN suspension (NGK)
U120BP 146mm 254mm 120kN suspension (Chinese)

it JICA FAE M 1ERL
(b) ¥

TEN IS FE T I T AR w VAT A, AR v LS IS E I WDICER AT B,
JEARM 2285 3% 8.1-10 IZ7RT A~D D 4 HITh 5, S BN 722 (&P & 115kV
B A B3 2 BT ERIER G & 35, SEEOREEX OFIZ X 8.1-5 12777,

£ 8.1-10 EFMLGIHKERITONT
Tower Type Insulator String Horizontal Angle of Line
A Suspension 0° ~ 3°
B Tension 0° ~ 30°
C Tension with supporting 0° ~ 60°
D Tension with supporting Dead end tower

12.0

12.0

7.0

7.0

4.0

7.0

7.0

12.0

HiBR ¢ JICA FHA1ERL

12.0

12.0

49.0

7.0

7.0

7.0

C
| 12.0

—~ U

: )
lo 12,0 N

28.0

v X v

12.0

HiBR ¢ JICA FHA1ERL

8.1-5 Steel Tower’s Example

(Left side : steel tower, Right side : special steel tower)
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(c) &

R—=V 7% FEm LT A, XFFENMEDOTH TS A2 ZENEESND, ZDT2D,
FEAITZR 8.1-11 ® Pad & Chimney 2 ERH 2%, BINOHE A ORERIKE T, Mat
FEROERIZONWTEET 5, X 8.1-6 (TR OF| &7,

% 8.1-11 Foundation Type and Application

Foundation Type Application
Pad & Chimney - N value : More than 10
- Flat area with good soil condition
Mat - N value : Less than 10
- Flat area with soft soil condition, and in which differential
displacement might occur at Pad & Chimney

HIBR ¢ JICA FAMERL

oL a 1M

/_ L
HiEL : JICA FHAEHVERR

8.1-6 Foundation’s Example
(Left: Pad & Chimney. Right:Mat)

(6) HFAERTDERIRE

(@) 115kV EXERDIEBERT

A EORIFINT LD, 115kV EEMREF 2 BN 25 2 & & 72D, BERO 115kV &5
DN 28m~40m 59 TH Y . FHTH DL Z b, D7 &b 60m 28 2 585
DB LD, ZTOTDRASKER X OWIZEREEEHROREZE OV TN ET 5,

(b) FKEBEAWLIZDONT

PREITBUEREH SN TO WA BEERWIZOWTII R S D TRt A BE L .
PRIEOMRFR RN K O BET 2,
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(c) ERRIEMTERT

S BRI RTIE, Sl H B 142m & FRIRT AU RPN, B & OWERR
DHEM S % ZE L, BERE TR 720,

8.14 230kVIEIEIR

AR THETRIT, IBEEBS L OEEERLECEHE L, TROBZ#E 8.1-13 1271, A
HHEAFRE T L CWIUR, il THEZZHCEAT 5 Z LIc k) TEITRITEMRTE 5,

& 8.1-12 230kV Rough Construction Process

Work Items [1J2]s3]a]s]e[7[s]ofw][u]re[nlulis[w[i7]ns]w]20]2a]2]3]u

Check survey and soil boring

Cleaning of right of way *

Construction of access road h

Preparation of documents /
drawings and approval

Manufacturing m

Foundation work %

Tower erection work %

Stringing work I——

Test and commissioning

HiEL « JICA FHAEHVERR

HURSTET /R EHBERER 8-10
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8.1.5 115kV EZEXEERIEIL— FEE

AREFFETIE, 220D 115kV REXER N HDH, —2IF, GS5 25 Chroy Changvar Z&EPTE T
DONL— K& GS5 & GSI OFE NS Toul Kork ZEFTE TONL— K THDH, & 8.1-14 (T
115kV BRZEEEMOBEHE A . ¥ 8.1-7 BL UK 8.1-8 I[ZHBIARFZ DL — MK ERT,

OHL Route6 @/ — MW A3 8.1-9 (2”7,

% 8.1-13 115kV EEXEHDREHE

Route OHL Route6 OHL Route7
Nominal Voltage 115kV
Circuits 2cct
Locati From GS5 From Midpoint of GS5 and GS1
ocation To Chroy Changvar Toul Kork
Total Length 20.2km
Supporting Concrete pole 136 Steel pipe pole 1
Steel pipe pole 9
structure Steel tower 33
(included 4cct steel tower : 4 )
Conductor ACSR 632mm? or

AAC* 250mm? x 2 or equivalent

AAC 250mm? x 2

Ground-Wire

OPGW 70mm? or equivalent
AC 90mm? or equivalent

OPGW 70mm? x 2

*AAC : All Aluminum Conductor (427 /L2 XV #2)

HiBR : JICA FHA1ERL
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OHL_Route7
approx. 0.1km

v

TS - @000 Eoose
©2014 Google

L JICA R
8.1-8 115kV_OHL_Route7 ML XE

110kV TL
fromGS5 to GS1

Main
Crossing Tonle Sap

Property [ Lake || Fishpond | River Fish pond
60 |\ |

. |\
- I |

> \ \ \
20
level v L l X
o M _~ \ADV A Nv [ N [~ L
(m) v —Ju - vy S w
0
GS5 ChroyChangva
supporting mainly concrete pole and steel pipe pole Steel tower
Length 5. Okm 7. Tkm 10. Okm 15. Okm 20. 2km|

Hi : JICA TR
X 8.1-9 115kV_OHL_Route6 MJL—r¥EE
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8.1.6 115kV BEXERBRE

Chroy Changvar DR OFTFEIL, F3.2-8 [T U _XURHEOREEICEHIT DHRKE

FE] LV 2030 F (2 KE ST 234MW (246MVA) Z4E8E L T 5, £ D 7=, OHL-Route6
a\zEﬁ%% EERENZORKENTFTEIYDRE L, ZNETICRAFEEDOH S ACSR
632mm? i f9 %t &35, OHL Route7 I GS5 75 GS1 D 115kV EHEMR LV /389
DT, I & RO ERR AAC 250mm? x 2 MEH IS b0 L%, £ 8.1-15 12 EDC
THEMH LTV 5D 115kV OFERE L OZRZEHER OV B L OSER A EEZ R T,

% 8.1-14 EDC THEMALTLS 115kV ER DY A XX ERHERE

Type 115kV (Capacity)
Conductor ACSR 632mm?>  (215MVA/cct)
150mm?  ( 85MVA/cct)
AAC 250mm? x 2 (238MVA/cct)
Ground Wire AC 90mm?
GSW 50mm?, 70mm?
OPGW 70mm?

HiBR ¢ JICA FE1ERL

8.1.7 115kV RRELATER RO MM E

115kV ZRZ2 6 FE 3 OIS EX FHIE. 230kV & RO FNEIZ L > TITH

(1) [UIERERHDETE

SAESEIL, MU T 2 XU R THhDH 2 Enh, 230kV EEREFETH S,

(2) BOR. REHBRDEE

115kV EEBERCTEBOHLMELIRTET D, £ 8.1-16 [ZE RO tE, £ 8.1-17 [TLE%E

MR OB T A R, ZRZeHRRIT, ENFEFICEZ VW LA EE L, ST 245, a2y
— MEB X OEEREXBIX 1 &ET 5,

HURSTET /R EHBERER 8-14
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% 8.1-15 Technical Characteristics of Conductors (115kV)

Type of Conductor ACSR 632mm? AAC 250 mm?
Component of stranded wires Al 45/4.20, St 7/2.80 19/4.22

Total area of Aluminum wires 666.55 mm? 265.7 mm?
Approximate Overall Diameter 33.60 mm 21.10 mm
Weight 2,060 kg/km 731 kg/km
Ultimate Tensile strength 148,700 N 40,400 N
Modulus of elasticity 71.1 kKN/mm? 56.0 kN/mm?
Coefficient of linear expansion 20.85 x 10°%/°C 23 x 10°%/°C
Maximum working tension Less than 53,500 N Less than 14,540 N
DC resistance at 20°C 0.04633 ohm/km 0.1083 ohm/km

HIBR ¢ JICA S 1ERL

% 8.1-16 Technical Characteristics of Ground-wires (115kV)

Type OPGW 70 mm? AC 90 mm?
Component of stranded wires St 8/3.2, A1 1/5.0 AC 7/4.115
Total area of steel wires 64.34 mm? 93.05 mm?
Overall Diameter 11.4 mm 12.35 mm
Weight 454 kg/km 619 kg/km
Ultimate Tensile strength 78,000 N 101,000 N
Modulus of elasticity 149 kKN/mm? 149 kN/mm?

Coefficient of linear expansion

12.9 x 10°6/°C

12.9 x 10°6/°C

Maximum working tension Less than 28,080 N Less than 36,360 N
DC resistance at 20°C 0.774 ohm/km 0.9197 ohm/km
Number of optical fiber 24 -

HAEL - JICA FHZE IR

(3) IITIUREHDETE

() EEIEWNEES LW [ EEDHENEERD LI i Erbok/NE S 2% ET
%, 115kV OEM L O/ NERIREETX R 8.1-18 @Y TH b,

HoROTET/ORVE B ERER
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% 8.1-17 Minimum Height of Conductor above Ground (115kV)

Definition area clearances
tuctuic.arme, gy wies and s on No less than 0.70m
Urban areas 7.0m
Areas where third persons hardly approach 6.0m
Roads and railways 13.5m
River and seas Adding 3.5m
Other facilities 3.5m
Trees 2.5m

HiHL : JTICA FHAHVERL
(4) ERFHDOHRE
(@) BARDODZKFERES

BARDRRMEHR L, KD 2 SDOERICE > TRES D,

- FZ KAES) (Maximum Tension) DSErBESS{EREIZ UTS @ 40%E B2 72002 &,
« EDS (Tension at 28°C with no wind) 723 UTS @ 25%L L FCTHDH Z &,

(b) ZREMBORKERAEAN

2SR O e KA PR )1, FEYMERLR] (450m) T EDS OFMICBW T, BIED 80%
FREOME L 725 X HRET D, B LI-EREE 8.1-19 (TR T,

% 8.1-18 Maximum Working Tension and EDS(Max Span Length = 600m)

Type UTS Maximum Working Tension EDS
ACSR 632mm’ | 148,700N (MWT4 Z’L(}%Osstz%) (EDS3/II’J7TSSOZI\£2%)
AC 90mm” 101,000N (MWT1 ?16J2T()SN:20%) (EDSI/A{’Jszsoi\Il 4%)
OPGW 70mm® | 78,000N (MWT1 ?16J2T()SN:26%) (EDSI/SI,J(;“OSO:I\;O%)
SRR T & T, BT A T 5. it : JICA AR
PRSTET /o~ E B REE 8-16
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E8E

J74FILLR—k R EE S
() BHRDHE %+ 8.1-19 Sag of conductor
(at 90°C with no wind)
AFEEOEBHR BT EHIEEDIT E AL LR IRRE Span length Sag
SR BEBOWBERT B L, RAENEE [ >34 m
m 7.09 m
600m & EXET D, BMEIC L 2 OB RAE R % 300 m 9.49 m
# 8.1-20 IZ/RT, 350 m 123 m
400 m 154 m
450 m 189 m
(5) MLLEE. Y. EEORTE 500 m 229m
550 m 272 m
600 m 32.0m

Sy LIEE
(@) NLLEE Hgt - JICA Ji7 R R

23 LEEE L, IEC 60120 35 KTV 60305 & 721241 &[]
ORI T DR Yy MUEZT 7 LEABRIOBRENNL (EHET A7 X
AT OT N FamixkiR) M T 5, £ 8121 ITHAWLEBOE LA RT, DL
EEIX, — W72 115kV EEBR E RSO 9HE T 5,

#*& 8.1-20 Insulator Size

Type Height Diameter R.U.S. Remarks
SU165BN 146mm 254mm 165kN | Tension (NGK)
U160BP 146mm 320mm 160kN | Tension (Chinese)
SUI20CN 146mm 254mm 120kN | suspension (NGK)
U120BP 146mm 254mm 120kN | suspension (Chinese)

HAEL : JICA FHAEHIVERR

(b) XY

KEITEREE, =7 ) — M SER AT S, 27 Y — MEE BERPTO A
(ZERM L. SRR, =7 U — MELERT DMRE TR L Ok & o & T2
M4 %, IR & P 3 hidk, ARG & 9 5.,

(c) &

A=Y T H2ERLIZEZA, XEEBNREVNEDEEIND, TOD, EARITFHE
8.1-22 DWIIEMEF 72137 — A VKM EZ BT 5, BMOMEREOF RKF T, W TF
TUFLREE & R IEEOFEHICSOWTHEET D, X 8.1-10 [THLIHEME L T — A L EE O
%i—\‘—ﬁ—o

8-17 HoROTET/ORVE B ERER
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& 8.1-21 Foundation Type and application

Foundation Type Application
Pad & Chimney - N value : More than 10
- Flat area with good soil condition
Mat - N value : Less than 10

- Flat area with soft soil condition, and in which differential
displacement might occur at Pad & Chimney

Pile - N value : Less than 10
- Flat area with soft soil condition, and in which it is difficult to
withstand compression stress at Pad & Chimney and Mat

Rahmen - N value : Less than 10
- Flat area with soft soil condition, and high water level

HiEL : JICA FHAEHVERR

water level water level

GL GL

HL : JICA FRARAERL
B 8.1-10 Foundation’s Example
(Left: Pile, Right: Rahmen)

(6) HFAERTDERIRE

(@) Tonle Sap JI| DEETE Fr

EMﬁ@MQﬁM@%_OPTi SRR AT RE 72 TSP SR S D 2 &b 230kV

ETEAERNT D 4 BIRRERFH O8RS & 975, EIE 230kV OREERRZ . FEBIE 115kV £ER

}:*J“é MO HDZ b, D s 90m 2 2 HEEEm N MEL L 72 5 L [FIF
. IRASEE R X OB EEE R OB B S IOV TR 2 ET 5,

(b) 115kV EEMRDOIERTERT

GS5 76T <IT GS5 225 GS1 ~[f17>9 115kV EERROREM S ME L 72 5, HEWTE
AT D MWl 138k 2 B4 5,

HURSTET /R EBBERER 8- 18
MEREHEE T —X 2 ERAE
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8.1.8 115kVIEI=ETITE

PR T H TRIGISHEER L O\ EERLEICRE Lz, TROFIER 8.1-25 17, Ft
BAFAZET LTOHIUE, i LHEZ ZHANDL Z L IC LY, THEIRIEMTE 5,

% 8.1-22 Rough Construction Process of 115kV Transmission Line

Work Items 12 (3|45 |67 8|9 |w]||12|13|14]15]|16|17]|18]|19|20|21|22]23]|24
Check survey and soil boring —

Cleaning of right of way —

Construction of access road ] L

Preparation of documents /

drawings and approval “

Manufacturing

S ——

Foundation work

e —————

Tower erection work

e —————

Stringing work

——

Test and commissioning

-

HiBR : JICA AR
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8.2 M X B E D AT
8.2.1 i EERE/IL— FIE
% 8.2-11Z 230kV/115kV HiFF &R 2 L— FEO—E % X 8.2-1, X 8.2-2 |Z/b— M FEHK
T, E£72. GS5 ol ERE ST (NCC : National Control Center) ~®ZEHI/L — b
(UG_Route4) % Appendix 4 |Z759°, UG Route5 |%, JICA & EDC & DWagdfi R, A%z

OFSE JINGYIS W

= 8.2-1 230kV/115kV X EHRIL—FED—E

No. H = BT [l R 2 R
UG_Route5 NCC GS3 115 kV 2 0.4 km
UG_Route4 GS5 NCC 230 kV 1 9.28 km

: UG_Route5 X, JICA & EDC & Dk DFER. REEDOXRNBINT,
Hil : JICA FAA [ VERL

M
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8.2.2 M EBRERE
GS5 775 NCC ~0 230kV EEMREE (1 [BFR) X 600MVA, NCC 75 GS3 ~0 115kV iEHEHR
B (2 A% 13 200MVA OBREA BN MLEE /25,
8.2.3 M XER(EHRIE, MRME
FERET YR L LU Cld, LR OBRRIC L0 EARMICBEIE K TEA2 AT 5,
=T NVOBEEMEZR G TIIYa A b A (ERREEEN 300m) 25, 7 — 7 VEGR E
TOK)—H AR ITIE L7REEO FE FHE T2 2 12720, EEEOSMERT, 2Rl E
DLZMEFT, B D E TOEIEE N ZMET 2 & ClIislE RO AETE I EI H 2 R0 &
B, —H. NLUUFREI%., ERAEELFOHOD S BIZHE LS RTRE/BREIAE I T4 5
HAT2Z 812k, BEYWREEIL-2EFORELZEETE 5 2 L0 h, AWM, AlnkkE
ARG IEARE L 72 B,
72720, HA2HiQ2) [7=—X 1 M BRI GHEL— N OBIHIFHE | TR~
KT D728, LU RIS d K IHEE TR AT 5,
< A1 o BRIEREWrAEBRNINC X 5 hE TN B iAo IR 5 7 i B
o A3 DS\ E BT
(1) 1BERFES, TERE. TEBRAHER

PRI DR ETURED A I =X LT, @EROEREEREZ 90°C LTFIZHA S
Z & T =T OvERER 30 RIS DTS D RGN Y = F L ABRIE OB L 2Pk 5 2 &
EWESGMEE LTHESN TS,

BARRICIE, FFREREICHTZ0 r— T VOB ES L ZORES TO HEOREDOREN
X— Ty =D, =T NVOMBIREI BEL IR UXE DS IME AT D ATREME DMK
72V ZEMNEE LN, RS RTHEOBIRGUEA K& < 2 0 EIRAE RN DT
Do 1) BT 2 BEREERY (FrlCBlERR. BER) OHBRES A 1.2m ICBE S TR
D, F—7NVOMBERSIE, 1.2m P EE LT,

THERE, HREEABRTIIES HET U7 (VWA= v L= T XA N BT L)
(ZF1T 2 M R FERR O BURS THRREZ S L TRUE STV 5 30°C KON 1L2Km/W 2 £ 9%
TlE L, ERATAFIIETRIETHL 7 ==X 1 LRAKTH D,

8-23 HoROTET/ORVE B ERER
MR EREE I —X 2 ERAE



EeE
BiEaEE J7AFILLK—

(2) EEBROIRIE. BERME

230kV B LN 115k V 8RO i 77— 7 2B W T, £ 822 DEMTERY A XL IFAE
MOERE R LD E2X 82-3, X 82-4 (T3 7,

£ 822 —JILDHEEHE

IR S e
(B o L% <) :
YRR
(230kV B34 — 7 L) 250 mm
TR 30°C

HAHL - JICA FHZEMIERL

1,300

Soil thermal res. : 1.2K.m/W

Soil Temperature : 30 deg.C
1,200

1,100 /
AT
/AT

Current Carrying Capacity (A)

700

/ / —1cct
600 / —2cct
500

0 500 1,000 1,500 2,000 2,500 3,000
Conductor Size (mm2)
8.2-3 230kV b —JILDBAXEREMHEHER
Hih : JICA 2 FATERL
HoRCTET /R EHEEEER 8-24
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J74FILLR—k R EE S
1800 ‘ ‘
Soil thermal res. : 1.2K.m/W
1600 | _—
Soil Temperature : 30 deg.C _—
< 1400 /
2 —
§ 1200 / /
(U _—v"7
o
£ 1000 ]
Q
O 500 v e
S // —2cct (Single)
8 600 / —1cct (Single)

/ 2cct (Triplex)
400 —1cct (Triplex)

200

0 500 1000 1500 2000 2500 3000
Conductor Size (mm2)

B 8.2-4 115kVHEID - ) Ty I RBY—JILOBREBEREHERER
Hih : JICA A MERL

FAEIE 230kV DOFREIEIZ BT 600MVA EEROERIL 1,506A T, Wid TRARETH D,

=TV A= — HAFEHERIBUYE L T D R A X CTh 2 HEAR 2,500 mm? O HLL—7
ILThH, HRETRD 1,185A TdH V. 600MVA EEHEOVBEERZWE LRV, 2D, 1=
W72 r — T VR T 2581003, 1S 2505 —T AR E LD, 1 EFRYS7-0

6 RMELTY  BLTr—7 LV ThiuX, F— 7 NAMRHAOERKE 6 R 20BN S
D

X 8.2-3 bbb kolc, HLEA—T70 1,200 mm? 284252 & C, NEXEAESY
MR TE DR, Rr—7 Vv E28HT 5,

FRAEE 115kV OFEE (2 [\IHR) (28T 200MVA 2£ERE (1 [mFR4 729 133.3MVA) OFE
TilX 670A TH 5, X 824 02Hbnnd X Hic, B, MY T L v 2Ry —7 032 1,000
mm? T2 & T, NERERRAMERTEDOMEL R, 72— 1 ARk, HARLHE
BRENNY Ty s 2B —T VERRT 5,

FRTERHEEINE S —T VD r —T AR Z X 8.2-5. X 8.2-6 IZ:57,
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Copper Conductor

Conductor Screen

XLPE Insulation (Nom. 23mm)

Insulation Screen

Bedding and Screen Tapes

Extruded Seamless Corrugated

Aluminum Sheath
PVC Sheath with Graphite Coating

1,200 mm?

Overall diameter

Approx. 127 mm

Weight

Approx. 23 kg/m

Drum length

Max. 600 m

8.2-5 230kV Bib4r—IILD4r— TR

Copper Conductor

Conductor Screen

XLPE Insulation (Nom. 13mm)

Insulation Screen
Copper Wire Shield (1.2mm x 80nos.)
Water Swelling Tape

Aluminum Laminated Water barrier
PVC Sheath with Graphite Coating

1,000 mm?

Core diameter

Approx. 88 mm

Overall diameter

Approx. 191 mm

Weight

Approx. 45 kg/m

Drum length

Max. 400 m

8.2-6 115kV M)FLyORE A —T D r—TILEHE

HiBR ¢ JICA FHA1ERL

HiEL « JICA FHAEHVERR

HURSTET /R EHBERER
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8.2.4

(1)

Hhrh X BRROIBR I T R ORE

BUHTFH A (2 CHERR L7z PRl & b & T o EE S T i O 217 - 7o,

CEECRUL CEESHE, HRER, ZZZERURDL, BB LoOWIEY), BHEG VR L)
HECRTL (M EE DHERR TE 2 AR~ v —/b, KEZEXI L)
s JEDRDL (EHFIANRTL, R EYIR DL L)

ERRETAEDRE

fﬁﬂﬂ%ﬁﬁ#%i V. MAEICIERKEEKHAO~ AR — A OBARN S Y | BRI ED
RO HEICH D EBEL, 72— X 1 [k, M EERRENE ISR EE R R O $HE %

%ZKJ: LT, BRHIER X Z WD 2L L LT,

7277 U HEMERS IR Tk % /K BR-SOBkE M5 o0 BRMIAS 3% 08 I RN B B T3 L O

SEEREDNRFIC 2\ B RS 2 2 L& AT ERT 5

BAYIAE IR R OB IR FRIC L A TE - THIOHE: (230kV) 23 8.2-3 12757, 230kV 125
5 1R HAITAE 3571 AT OEORER, MHEANZIE 1L 1 RO T2 < THH
U, BT, 1L 3 oSG E . AMERLFEDHAETIUL 3 FIT N TORENLEL RV EIH
NEBI 7. ALTFF L AOBALERL1ILL &42BT5, 7. BEEIEKR TIEOK
X X 8.2-7 12T,

HEEAE 8 72U, 230kV HIH R L— B 3 9 FT OKEEEEWT 1 o P - BREREET 1 % FT - NCC
AR 1 H ) BEO115kV #iPEE#L— b EIZ 1 # BT (NCC HIZER) &7 5,
230kV HiHp 258 L — K _E @ Russian Confederation Blvd (Row: 21m, 4 car lanes) i BEARHT I
RETER 25 ol L D JWERE R DTG SRR BREER) 20T b, 1 $
FREEIC BRI S TIE T L 2 2 & THEBKERM~ OB AR A RE &Ik L, HEdEE K =
Z AWV TD R,

HEMEAS 5 5 oM TIZIE, SEUERIE AL E TH D, SHUTEOHEIRS A X R O
A X% 8.2-8, ¥ 8.2-9 1T, Fiz, %Lﬁ%l%@ﬁﬁ.%.8}mumT
HeETIEE AW DHEDOEBERO—2E LT, r—7VOMRMENH 5, @, HETIE
Tt 2—LEFNIT, I T ELZARKREIND, L, F—7nbDREIZ L
0, TTENXIVNERET D L O TE~ORDGENEL 12D, TORR, r—7 ik
FEaEIZ BRI, &EOGEITr — T NV OMGIIEICE D, 0D, F—7ABET D
B DRI AR L, eI BAE R BUAHIT DS SN ETH D, ZOxER E LT
B — T VINE & ORI FEEM B LT, TC 77 7 b (Thermal Conduction Grout) %
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Wb, TC 777 hOBEX %X 82-11 IIRT, gl "% 82-4 TR,

% 8.2-3 230kV ERAKICKIEIE  THIDLLE

(=3 Vv 1%/14L 3%&/140
o O 6o
C JC ) %® o°
BN d175x6 4L $ 300 x 2 £L
LT SE i R #J 300m #J 200m
FaYE ZEUN
RK=ZZ RS (116 USD/m x 9 km x 6 sets (260 USD/m x 9 km x 2 sets
= 6.3 million USD) = 4.7 million USD
. . g TN
|« BlEE - .
R - RS (361 USD/m x 9 km = 3.2 million USD) (318 USD/m x 9 km = 2.9 million USD
S % 2
=T VAR (353 USD/unit x 9km x 6 sets (353 USD/unit x 9km x 6 sets
=19.1 million USD) =19.1 million USD)
- e T
=T VR (39 USD/unit x 9km x 6 sets (78 USD/unit x 9km x 2 sets
=2.1 million USD) =4.2 million USD)
b—_j‘/]/ %@ %U A
- (14,124 USD/unit x 204 units (14,124 USD/unit x 270 units
e =2.9 million USD) —3.8 million USD)
Joint Bay % Y e .
0(1;,@ I%?z (64,200 USD/unit x 34 units (64,200 USD/unit x 45 units
- =2.2 million USD) =2.9 million USD)
LY ] S AN
fie (35.8 million USD) (37.6 million USD)
T HUE (14 5 H) 1565 (21w H)
A HE -

B 9km T

HiEL : JICA FHAEHVERR

1 gl iE OIS ) Z2RIMET, gEMRNEEBAN L5 5 LT 5, EROFTHAILE LTHWOEATW T E
S BN E A & B LT 10 fFRREED g SR < 2R D FTREMED B D,
2 AEIOEBIEFR U7 —7 A A TIT o 7o h3 SRR LT —7 VB OIRRED T2 3 4/ 1 SLoBar — 7 v A4 X7

v T ORI D D,
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= 3
& Warnig a Warnig
- Tope - Tape
" Brick
s
/./.Il ‘\ y Jv‘//
@ 1 Communication

IS
v

230kV 1c 1200sq CAZV
230kV TYPE 115kV TYPE
L - JICA FAARIER
B 8.2-7 &gk (R )

N
# Excavator i
~
Vv
P 33m
< >
FAEILYT BIETHT

Hi gt : JICA FRAERL
E 8.2-8 iIrHi~TEOBMEEY A X

wzL

w0
=]
E]
y

Fork lift Crane material .

r Construction" '

§ (EE' | | ) :
=) ><| e tm i_
B LEDIGE HADIGE

HiE : JICA FHAEHVERR
E 8.2-9 HERMOBKEY X

8-29 HoROTET/ORVE B ERER
MEREHmEETIT—X 2 EHAR



%88
BT

I7A4FILLR—bk

Conerets
230kV 1c 1200sq CAZV\ \pipe

230kV TYPE

8.2-10

Communication
TC-Grout Cable

concre

pipe 115kV CVT-SS

115kV TYPE
HiEL : JICA FHAEHVERR
ERRETE R (£ TER)

Pipe for Cable

TC—Grout

Hume
Concrete Pipe

HiE « JICA FHAEHIVERR

8.2-11 Thermal Conduction Grout

# 8.2-4 HMWHED g {E(k.cmiw)
WE 4 g fiE
arv s Y—h #7100
E: # 50~100
TC U3k #1 70~170
7K #9170
TTELH L #9 500~1,000
225 #7 4,000

Hidt : TICA FAE HIERL

HUROTET /R EREERER
MEREHEE I —X 2 #HHAE
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F8E
T7AFILLR—k BIREERE

(2) TaAb-_A D

=T NG EE T DY a A vk« XA OEERB X OE Lo 211777, LATICY 3
A b e A FEER - b LY AR,

¢ OIAU bk - RADIEE
=T NVEEGHINEEIR Y a A b« X OIS ZE~HEE FRIR T, BRFH CHEE 72 8%
frar s U— hME&EE Lz,

£ 825 M b RABEBRNZETER

Length Width Depth
230kV 1,200sg-1C x 6 10.5m 2m 1.6m
115kV 1,000sq-CVT x 2 8.1lm 2m 1.6m

HAEL - JICA FHZEMIERL

¢ DAk RADEERE
IBA O — 7 VBRI D o — T VB T £ Tk, 2b— b 2k THi T4 5 72908
DHBY aA v b e XA EHATINERS D Z LD, 230kV HiF BRI L0 KA D5
THR G ZBH Ul TR T — X E MmN @i Trlge & L7z,

TP VIEW
i
i
_________ _T___“_“_"_*g S
i -
!
| 10500
SECTIDNAL VIEW Covering Plate
e ® ol | | =
q & Cover R ‘ pE] e e o !
= : : _E g i iShee‘t Pile
3 . T
o A
il

Hih : JICA A MERL
8.2-12  230kV AV b RA1EER - EITX
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AR ERE I7ALF LR
TOP VIEW

OE f ey e

SR

'] 1750 | t1eso | 1s00 | 1es0 | 1750 | |

‘300 8100 300‘
SECTIONAL VIEW
S GL = GLpgp——————————
R —— _
8¢ —T m 8 %@@é
S ——— =

2000

HidR  JICA FRAFERL
8.2-13  115kV AV b RA1EER - BT

825 WIEI=ZEIFR

Wi T TROF 2 L FIoRd, T2 EERA L, THEREZX > T D,
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Iltems

01

02

03

% 8.2-6

[

X EEREOBR TETIE 1

05

06

07

09 [ 10 [ 11 [ 12

B[M[E

B[M[E

B[M[E

8[M £[8[M[e[8]M E[8IM E[B]M E[BIM E[B]M E[B]M

E[BIMIE|BIM[E|B|MIE|BIM[E|B|M

E

m

08|
s[M E[e[Me[e]mM[E[B]M[E]B]

=

E

230kV Underground

Procurement/Manufacturing

Joint Bay Construction

B: Beginning of the month
M: Middle of the month

E: End of the month

No.01MH

No.02MH

No.03MH

-l

No.04MH

No.05MH

No.06MH

No.07MH

No.08MH

No.09MH

No.10MH

No.11MH

No.12MH

No.13MH

No.14MH

-

No.15MH

No.16MH

No.17MH

No.18MH

No.19MH

No.20MH

No.21MH

No.22MH

No.23MH

No.24MH

No.25MH

No.26MH

No.27MH

No.28MH

No.29MH

No.30MH

No.31MH

No.32MH

No.33MH

No.34MH

L

Pipe Jacking Construction

NCC ~ Cross the road 200m

Cross the railway 50m

Cross the waterway 50m

Excavation of Pipe setting

Backfilling 20m/day|

NCC__ -No.01MH 200m (200m)

N0.01MH-No0.02MH 210m

N0.02MH-N0.03MH 210m

N0.03MH-No0.04MH 250m

No.04MH-No.05MH 300m

N0.05MH-No.06MH 250m

No.06MH-No.07MH 300m

i

No.07MH-No.08MH 280m

No.08MH-No.09MH 300m

No0.09MH-No.10MH 300m

No.10MH-No.11MH 300m

No.11MH-No.12MH 250m

No.12MH-No.13MH 300m

No.13MH-No.14MH 120m

No.14MH-No.15MH 250m (150m

No.15MH-No.16MH 120m

No.16MH-No.17MH 290m

No.17MH-No.18MH 300m

No.18MH-No.19MH 300m

No.19MH-No.20MH 300m

No0.20MH-N0.21MH 210m

No.21MH-No.22MH 200m

No.22MH-No.23MH 300m

No.23MH-No.24MH 290m

No.24MH-No.25MH 300m

No.25MH-No.26MH 300m

No.26MH-N0.27MH 290m

No.27MH-No.28MH 300m

No.28MH-No.29MH 300m

No.29MH-No.30MH 300m

No.30MH-No.31MH 300m

No.31MH-No.32MH 250m

No.32MH-No.33MH 300m

No.33MH-No.34MH 220m

No.34MH-  GS5 250m

-

=

High : JICA FRA R

h

Sas

N

TET /R EER

EEE

MEREHmEETIT—X 2 EHAR
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F 8.2-7 MXEREOMBIETIFRE2

ltems

01

02

03

04

05

06

07

08

09

10

11

12

01

02

03

04

05

06

07

08

09 10 11 12

BM|

M[E|

Cable Pulling/Laying

NCC_ -No.01MH 200m

No.01MH-No.02MH 210m

No.02MH-No.03MH 210m

N0.03MH-N0.04MH 250m

No.04MH-No.05MH 300m

No.05MH-No.06MH 250m

No.06MH-No0.07MH 300m

No.07MH-No.08MH 280m

No.08MH-No.09MH 300m

No.09MH-No.10MH 300m

No.10MH-No.11MH 300m

No.11MH-No.12MH 250m

No.12MH-No.13MH 300m

No.13MH-No.14MH 120m

No.14MH-No.15MH 250m

No.15MH-No.16MH 120m

No.16MH-No.17MH 290m

No.17MH-No.18MH 300m

No.18MH-No.19MH 300m

No.19MH-No.20MH 300m

No.20MH-No0.21MH 210m

No.21MH-No.22MH 200m

No.22MH-No.23MH 300m

No.23MH-No.24MH 290m

No.24MH-No.25MH 300m

No.25MH-No0.26MH 300m

No.26MH-N0.27MH 290m

No.27MH-No0.28MH 300m

No.28MH-No.29MH 300m

No.29MH-No.30MH 300m

No.30MH-No.31MH 300m

N0.31MH-N0.32MH 250m

No.32MH-N0.33MH 300m

No.33MH-N0.34MH 220m

No.34MH-  GS5 250m

Joint Bay Cable Jointing

No.01MH

No.02MH

No.03MH

No.04MH

No.05MH

No.06MH

No.07MH

No.08MH

No.09MH

No.10MH

No.11MH

No.12MH

No.13MH

No.14MH

No.15MH

No.16MH

No.17MH

No.18MH

No.19MH

No.20MH

No.21MH

No.22MH

No.23MH

No.24MH

No.25MH

No.26MH

No.27MH

No.28MH

No.29MH

No.30MH

No.31MH

No.32MH

No.33MH

No.34MH

Cable Terminating

NCC

GS5

Cable Test

Communication Cable

Hi gt : JICA FRAERL
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# 8.2-8 M XEBREOMBIETIE3

Items

01

02

03

04

05

06

07

08

09

10 11 12 01 02 03 04 05 06 07 08 09 10 11 12

B[M[E

B[M[E
T

B[M[E]

B[M[E]

@
<

115kV Underground

Procurement/Manufacturing

Joint Bay Construction

No.01MH

No.02MH

-

Pipe Jacking Construction

NCC~ Cross the road 100m

Excavation of Pipe setting

Backfilling 30m/day/|

N0.01MH-N0.02MH 200m

No.02MH-GS3 100m

Cable Pulling/Laying

NCC -No.01MH 100m

N0.01MH-N0.02MH 200m

No.02MH-GS3 100m

Joint Bay Cable Jointing

No.01IMH

No.02MH

Cable Terminating

NCC

GS3

Cable Test

Hi Bt : JICA FRAERL

8-35 HoROTET /R E B R R E
MR EREE I —X 2 ERAE
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83  ZBBH

8.3.1 ¥H{/ZEEAT (NCC. Toul Kork, Chroy Changvar)

(1) uX u-HEE

(@)

(b)

FHEAEERICBN T, EARICHEHA SNDEBIFRO XA T HHRET D,

H AHREBAEA%EE  (GIS : Gas Insulated Switchgear) # M L7-Z%EfT (GIS Z&EHT) O
Frig e Ui, — A, el o fEin ﬁﬂfi e ﬁﬂﬁgﬁ)iéggiig%ﬁﬁ ESETN
KGR EATO DG ABI 2T 25 BICIZFEFICE L TWD EE XD, £k,
GIS ZEITIX, OB TEMINDHE %%@ﬁ X LER, KRR BA PR AL E
(AIS : Air Insulated Switchgear) % i L7222 #8pT (AIS A& OIUE 2 THFIZBWT
HLAEFTH D,

%+ 8.3-1 GIS&AIS QLH#

GIS AIS
AR 1 FE 7N PN
o Ak PERTAY ZEUN
B 5B IRE 0D 18 1 IR ] R B
TBHEA~OIEHEME A U
JED BR B~ D BLRE w5 L

Hi gt : JICA FRAERL

ZOFr Y= FTiE, Toul Kork 38 K OYNCC (X7 AR EDC 23R L 725k
MR TH Y, AISEBHZEHT 52 EDBRAEETH L7 DENKGIS Z#HT %
Z & & L., Chroy Changvar ZEEATIZ DWTid+-40 7 AR 2 RTfEIC 2 X Ml CAF] &
2% AIS ZEEFT O 2 BE T 5,

EEMDEE
B E A BT ORKEEIREIL. 7 X UTTNOMOEBIIOR &Y B EIZT 5
L Hiz, FekodE :ﬁﬁf%é BLT57-0, £LE VBMWA&LtO

Hra il R BT ORKFFEAEREIL. 7 XU LIS ORI 7R R TIE DX &
B HEE IO HZRE L 35725, 600MVA & L7-,

HURSTET /R EHBERER 8-36
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ek
R S

(©)

(d)

¥, BB R O BIIAEN R L OHRH & b ICREGTIA ED 50% & LT,

Ull

EERDBELEH

Toul Kork 3 X OYNCC 1. HHE OHIFI S, ZBELSOBCE AIREEICIR Y 2385 572D IR
DERBY T A,

NCC D HCRAT AR 300MVA x 1 & CRERIEER 1 553 D A ~— R Z HEfR)
B A 45 TSMVA x 1 & CRERIERE 1 B4 D A— R % ffgfR)
Toul Kotk @ FElEEHALTF S T5MVA x 1 & CRERIEEE 1 547 D A S— R 2 HEfR)

Chroy Changvar | AIS BEFT CTH V., 230kV AIS BEAT~DOILELZE LR OH D
BHIFER DS TE SN TWDHTD, IROBEY &35,

Chroy Changvar : BLEE A E# 7SMVA x 1 5 (FERAVHERE 1 & +a O ZAX— 2 & fifgfR)

EEFDORE) L—

PRERIRTE IOV CIE, BERREBUE O AR REIRIL 2408 L. fR-FiE M im L 0 BERR BT &
BEENDZLET D, TICERY =2,

230KV EFEMRIRE [F:freE] BiEsh ) L —
(2 fHIRFE] BREEY L—. @ERY L —

230kV RERRIRGE - EIAR ) L—, REEEY L—
230kV 2T E5RE - [E=RE] EfiEE Y L—

[EORE, ®ROHiRE] BmERY L —,
(% fitrRag] Mg U L —

115kV L EHRGE [EfR7E] EmA#HY 1—
[%EfRE] HREEY v—, WERY L—

115kV LA {RHE [Frr7E) Ei=EE Y L—
[EfR#E, RiHtAE] BERY L—
[R5 HfE Y L—

22kV Bl EEARIRGE - WEY L—, #EY L—

8-37 HoROTET/ORVE B ERER
MR EREE I —X 2 ERAE
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(e) EEFTDIREESR

ARK7mavxr/ FCTHRET LM Q327 % 150MVar) D9 5, Bk ZEAT~
OEBEITROEY &35,

NCC 130MVarx | == b (ZEFTERR EICERE
Chroy Changvar : 30MVarx 1 == kh (ffk3 =y MERA—ZX ZHER)

(2) FHBOERMLHE

() ERZEES (NCC)
#* 832 EREEBEXMSH(NCC)

Basic specification
230kV/115kV Type YN Auto d1
Transformer Rated voltage 230/ kV./115kV

Rated capacity (Primary/secondary) 300MVA
L - JICA FAARIER

(b) EEERZEESS
% 8.3-3 EEAZEZREARLHK

Basic specification

115kV/22kV Type YNd11+zn

Transformer Rated voltage 115 kV,/22kV

Rated capacity (Primary/secondary) 75MVA
Hig : JICA FAAVER

(c) 230kV FARfAZRIEA (NCC)

& 8.3-4 230kV BABASFEZA(NCC)

Basic specification

Rated voltage 230 kV

Bus bar configuration Single bus-bar type (Double bus in the future)
GIS or AIS GIS

Rated current 2000A

Rated short-time withstand current 40kA

HiBR ¢ JICA FE1ERL

HURSTET /R EHBERER 8-38
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(d) 115kV BAEAZRFH

& 8.3-5 115kV FEAZIZH

Basic specification
I Rated voltage 115kV
NCC, Bus bar configuration Single bus-bar type (Double bus in the future)
Chroy Changvar | GIS or AIS GIS (NCC), AIS (Chroy Changvar)
Rated voltage 115kV
Rated current 1250A, 2000A(Secondary MTr)
Rated short-time withstand current | 31.5kA
Toul Kork Bus bar configuration Single bus-bar type
GIS or AIS GIS
Rated voltage 115 kV
Rated current 1250A
Rated short-time withstand current | 31.5kA
it JICA FAAERIER
(e) 22kV FARAZRIEM
& 8.3-6 22kV FAEASRIEH,
Basic specification
Rated voltage 24 kV

Bus bar configuration

Single bus-bar Type

Housing

Metal-clad Indoor Switchgear

Rated current

3150A (Bus-bar, Tr(75SMVA)),
2500A (Bus-tie),

300 or 630A (line)

Rated short-time withstand current 31.5kA

HL : JICA FAAERVER

(f) 115kv HiFla>FoH
# 8.3-7 115kV HFaLTH
Basic specification

Type Can Type
Rated voltage 115kV
Rated capacity 30MVar

L JICA FREARIER

8-39 HURSTET /R BB LR ER
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E8E
BIRG R &

T7AFILR—

(3) NCC BN DFHEERR
(@ ZEEROME

NCC N FE | 0D 28 & #ilZ

BT 5, A—2Z1X30mx 105m TH 5D,

i
— X [EL

N:1277316.713
E:487743.509

g N:1277289.267 ¥
E:487745215 |

N:1277287.434
E:487720.801

N:1277233. 587
E:4§7724.442

N:1277319.701
E:487821.211

Brick wall fence

NCC Building

Wire mesh fence

Legend: & Tree H<3m
¥ Tree H>6m
@ Main hole

NCCLAYOUT PLAN

Scale: 1/1.000 (on A4 paper) NTS

% Generator room

Guard house
o Flagpole

'/) Contour line

100m

(b) FfmdH & UHREE

EEFOBIHIIL, £ 838 DLV, £iz, X 8321

HiBR ¢ JICA FA1ERL

8.3-1 NCC B3H

(o BRI 2R

HoRSTET /OREHEEREHE
HREHEETI—X 2 EHRE
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% 8.3-8 EfEMME(NCC)

Number of equipment
230kV GIS bus Single bus (Double bus in the future)
230kV line 1 lines (2 lines in the future)
230kV/115kV Transformer (300MVA) 1 Bank (2 Banks in the future)
115kV GIS bus Single bus (Double bus in the future)
115kV line 2 lines (4 lines in the future)
115kV/22kV Transformer (75MVA) 1 Bank (2)
115kV Shunt capacitor 1 unit (1 unit in the future)
22kV line 6 lines (20 lines in the future)

HiBR ¢ JICA FAMERL

[
[ |

il = e NABELT AN .
I

IOWmmcSEde

A

o it e
-
g ———y
~

g -

HiHL : JICA FHAHVERL
E 8.3-2 HiE#HHRE(NCC)

PERRECEIT, RO BHINICERE T 5720, #iE THB L OYFEROBERHEZR D=0 0
TIRAR, AT URICMEIR AR—RZEE LoD, a3y MuEM o 2ikE
& LT, BEMERICIIEEALERZRRMARET 2, EEEHNTHIHEREE
%% Ground floor, 230kV GIS % st floor, 115kV GIS & 22kV BAPFA%EE % 2nd floor, 4
% L EEALHIEEAE E fth 2 3rd floor, B RIS = 7 2 RLE T 5,

F 72, NCC N ~D# AR DFENT= 8 230KV 30 = FHZEE 28 D@ i O b ligids T B

8-41 HoROTET/ORVE B ERER
MR EREE I —X 2 ERAE
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WERRERE I7AFIVLAR—k

ThdHY a2t =L L —F—IZLD M1 EKZ 7 OMARRETH S Z LB L
7oo B OIEBRIZEL N THEH O 7= DR FHETH D, T OWADRIEZ fiFRT 5 72912,
—REZRARIR L — T — Tk rIHE & 72 2 Rl S AIEE (PRS2 7 & 4Bl L Clink
L. B CHANLT D) 28AT 2, ZERORE mFE 8@ =02~ T35
2 NCC EEBFTERENICHBLE ATEETH V BEIX 2V, —F, IR hL—F — %A
T 5 Z & TAEHRC, AR EOHIKI 22 EIENFREL 2D A Y v FHRE,

1) EFRAE | 2) EFHRAL
E 8.3-3 NCC AR

NCC Z BT OB HN OR#RBLE A A — 1% Appendix 5-1-1 &,
NCC EEFTERENOEIEALE A A — 1% Appendix 5-1-2 B LWV 5-1-3 2 &,

HURSTET /R E BEEER T 8-42
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¥8E

R
(c) BHRYCa—I
BEATOBER AV 2 — VIFLLF D@ v,
& 8.3-9 B®|AHTa—IL(NCC)
Year First year Second year Third year
Order

1 2 3 4 5 6 7 8 9 1011 12

1 2 3 4 5 6 7 8 9 1011 12

1 2 3 4 5 6

Detail Designing

Building
construction work

Manufacturing &
Transportation

Installation work

1I— —/~ J(Foundations)

GIS(230kV,115kV)

|

Main Transformer

*

Distribution Transformer

115kV Shunt Capacitor

22kV Switchgear

Control system, Relay

Testing & Commissioning

Energizing

-—
_
—

(4) Toul Kork DFZEERT

(@)

EER A

High : JICA SR VERR

Toul Kork @ +-#1iZ EDC NESHH» T D, FH A ~_— 2L 25m x 75m T 5,

8-43

HAVRCSTET /R EHEREE R
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N:1281365.117
E:489205.411

3SNOH 40 %0078

1281329.831

1
N:
| E:489204.626

3SNOH

|

l

- SR

N: 1281285.844

AREA:2161.770m*

TOUL KOK SUBSTATION LAYOUT PLAN
SCALE:

— N:1281358.320

E:4B9231.676

K

|

|

|

|

|

|

|

|

|

|

|

|

|

|

{

|

|

|
x =
o iz
u |
o \oh
m 1<
=

N:1281283.800
E: 489235.459

NTS
Legend:

@ 22KV electrical pole
Brick wall fence

* Tree H>6m
Contour line

HiH : JTICA FHAHVERL
8.3-4 Toul Kork ZERTEU

HoRCTERT /RO EEEERER
MERBHEEIT—X 2 EHRAE
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(b) RESLUHBRERE

EETOFRMHRIL, £ 83-11 LBV, F7-. X 8.3-5 [ZHMRERK %2 /~T,

F+ 8.3-10 ER{EIH#E(Toul Kork)

Number of equipment
115kV GIS bus Single bus
115kV line 2 lines (4 lines in the future)
115kV/22kV Transformer (7SMVA) 1 Bank (2 Banks in the future)
22kV line 5 lines (20 lines in the future)
Higt - JICA FA I ERL
GS5 GS1
i1 i1
[ -
Mskv 7 | el
f

Q‘m—\
i

L)
&)
P
*,
{
I
22kV :
—r T e e | i kel  goder o
l l I l l I 1 I [ | 1 1 | 1 ' |
I 1 1 ! 1 1 1 1 1 1 1
I 1 1 i I 1 | I i 1
I 1 1 I 1 1 1 1 i 1
1 | 1 1 | 1 | | 1 | i |
*; xR * %, %, *; * *; *® *, X * %
{ ( f f { { { { { [ f I ( [
I | | i | i I | | 1 |
1 1 I 1 1 1 I 1 i I
I | 1 i | 1 1 | 1 1 |
B i B 4 e i &
W W W W W W W W W b W W v L 4 W

HAEL : JICA FHZEMIERL
B 8.3-5 Hifg#E#HRE (Toul Kork)

AADPRWEFEOFHO 7=, HaidE X, RiE LHFB L ONPROBEEER D7D
T U REERL, AT RTMEIR A= RTEE LoD, ar sy MeERR ST
REHE Lic, AEITERICIIRERLERSR, HERSIH LSS 2R RMAEET D,
EFTERNEOMAELE L, HEEME CTH D 115kV GIS % Ground floor, 23kV BHEH%E
& % 1st floor. BEEARLHIMELEE 1E) % 2nd floor IZACE 35, LRG| LSk, BEAT
AR OES ) r— T Ve & SRES i T1T 5 2 & T, S B E R OME N A XD,

Toul Kork ZZ & FT DAL IE A A — 13 Appendix 5-2-1 2 &,
Toul Kork ZE & PTE BN O ARALE 1 A — 1% Appendix 5-2-2 Z 2,

8-45 HoROTET/ORVE B ERER
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74 FILLIR—k

€ BBERTTa1—IL

IEFTOBBA o — VT TFO®EY .,

& 8.3-11 EF|/ASTa—)L(Toul Kork)

Year

First year

Second year

Order

1 2 3 4 5 6 7 8 9 10 11 12

1 2 3 4 5 6 7 8 9 10 11 12

Detail Designing

Building
construction work

Manufacturing &
Transportation

Installation work

Steel structure

115kV GIS

Distribution Transformer

22kV Switchgear

Control system, Relay

Testing & Commissioning

Energizing

(5) Chroy Changvar

(@) ZERTHH

OHEER

Hi gt : JICA FRAERL

Chroy Changvar 22T I, Chroy Changvar Hi[X O KIFAEBH T 217 > T\ 5 HEH
& EDC 25l U E AT Tdo 5 23 R B FTHH & 72 2 FTREME D 5O T I3 R BB 56 —
U7 OO M i L 72 AR HATT & ST D,

EDC % Chroy Changvar Z8 8T 2 53K 230kV LT DB ZFF> T\ 5, 2O
BIEDRMIRDOEY L7025,
- 115kV EEHRL— MR TEH 2 &
- AIS ZEFTIC LB B mfE 2 iR 95 2 &
« 230kV RN DT VB ANRG THDHZ L

HoRCTET/oREHEERER

MEREBHRBEE I —X 2 EHFERAE
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T7AFILLR—k WIRE 3% 5

« 230kV FEEBE Lo m s 2 R 9 5 2 &

Chroy Changvar 28 B ATE D T & ML BT B AU CIA K Zp 28 & i () o729,
IS DORMEMT-TZ LN TE D HMMRZRIEE L TR EIT o T2,

EDClZ N HETOEM =T EMET 52 TFETH D,
(PR H 4 XD 180m X 180m)

N:1293518.135
E:488629.105 LBGEND

CHROY CHANGVAR SUBSTATION LAYOUT PLAN N:1293212,053
Scale : NTS F:489|}38.060 o

gt JICA FRAE R 1Rk
B 8.3-6 Chroy Changvar ZE&fFFETII7

8-47 HoROTET/ORVE B ERER
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8.3-7 Chroy Changvar ZERMFEIUTKIR

(b) HfmdH & UHREE

EEIORMEHREIL, £ 84140 LBV, F-, 8.3-8 ICHBFEARX &7,

% 8.3-12 ER{EHRME (Chroy Changvar)

Number of equipment
230kV bus 0 Bus (Double bus in the future)
230kV line 0 lines (4 lines in the future)
230kV/115kV Transformer (300MVA) 0 Banks (2 Banks in the future)
115kV bus Single bus (Double bus in the future)
115kV line 2 lines (6 lines in the future)
115kV/22kV Transformer (7SMVA) 1 Bank (2 or 3 Banks in the future)
115kV Shunt capacitor 1 unit (4 units in the future)
22kV line 5 lines (20 lines in the future)

Higi ¢ JICA FHAMIVERL

HURSTET /R E BEEER T 8-48
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i :
.
e i e e e M s e i el g i
AT -
L e - S _.|._I ._.:._... =
y ! Y
I F ]
R s ;
115kV ror
l B

—|I—\-—‘—\'——|M/_ |
SCOAN:
2

. 4 T. & = F | S R Al I | T | I |
]Hl:::::l:::::::
22 2R ER R AR AR
aBEB SRR RENER
bbd ¥l Lt b b bl B

B ¢ JICA A TERL
B 8.3-8 Bif## B (Chroy Changvar)

PRARBLE L, EEROSIH LI7m, HEaRE TH L OO EIER (115kV 8fifiH
B LN 230kV 5 E) D7D OMEGRBEL T OMER, 7 7 £ A\, AT T AL
MBI A — 2 TRLE L2 iRGTE LT,

Chroy Changvar % fE T OH#sBLE A A — 1% Appendix 5-3 &£,

8-49 HoROTET/ORVE B ERER
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€ BBERTTa1—IL

IEFTOBBA o — VT TFO®EY .,

& 8.3-13 B/ RSP a1—JL(Chroy Changvar)

Year

First year

Second year

Order

1 2 3 4 5 6 7 8 9 10 11 12

1 2 3 4 5 6 7 8 9 10 11 12

Detail Designing

Building
construction work

Manufacturing &
Transportation

Installation work

Steel structure

115kV Switchgear

Distribution Transformer

115kV Shunt Capacitor

22kV Switchgear

Control system, Relay

Testing & Commissioning

Energizing

832 MBEEAIGSI LEHR/IEH GS5DHE

(1) GS3

(a) BWRERA DILERME

Hi gt : JICA FRAERL

GS3 OEERELE X, 115kV EEH 7 ¢ —F — A 1T K 6 XA F TR ATREZR GG & 72
S TW5, BIfEIZZ D 2 A % GS1 [Alf & CEP M EERICHEAFTHY, 7=2—X 1
\ZFB\\ T, Olympic Stadium GIS ZEFTAIFIZ 1 XAEHT L TEEL LTWVDH I Enb,
FERATRER A N—AI 3 _XA TH D, ZD9H 1 A EH SN TWRWBAPAZR M E 2
fFFohTnsd,

AURSTET /R EHEEE EH
MEREBHRBEE I —X 2 EHFERAE
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(b) HIEDHME

GS3 TlX, 7 =—X 1 T Olympic Stadium GIS ZEHT AT IZE & S L7z 51 H Lk 2 NCC
MHFICER T 5, £z, FERRM & LClga 7 % 30MVar 1 2= M &R ET 5,

1) FaﬁF'aEla'sE REERT
B 8.3-9 GS3HERAIREEATRI

ek, AFEHETIEGS3 OUEIZ - T, LU FICAT BIET 2 B3 DR & filE L E o0
HEEEE OWE - BIEED HbE TE/T 5,

i) 115kV IG5 = o7 Y BRI O HilfH 35 K OMRFELE & O 1Y%

i) bRRCERIEEANC A O R EFTHIEEEE  (SCS @ Substation Control System) DfEIE

i) RREERAEBINICAE O ZREIT N~ DS Rt > 2 7 & (SCADA : Supervisory
Control and Data Acquisition) & {3 & fii D% & NCC ~DHzfE

(c) EHEI[OBRALE
% 8.3-14 115kV BAEASE, HFa>ToH(FHh

Basic specification

115kV BHPAZ Rated voltage 115 kV
Bus bar configuration Single Bus-bar Type
GIS or AIS AIS
Rated current 1250A : Shunt capacitor

Rated short-time withstand current 31.5kA

115kV W4z > 5 >4 | Type Can Type
Rated voltage 115 kV
Rated capacity 30MVar

HiBR ¢ JICA FAMERL

8-51 HoRSTET /R EHEXE TR
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(d) BEHR

% 8.3-15 MBI EHE

Number of equipment

115kV Shunt capacitor

1 unit

LU IS BRI 2 789

Olympic Stadium

HiBR ¢ JICA FHA1ERL

= NCC (Phase2) CEP Gs1
SC &
y ! !
¥ { [ [
[ [ [ [
115KV / / / [

SCORE
CH

22kV

]

—

G RN

T

il

il

8.3-10 HiEHEHE(GS3)

GS3 OEARALIE 1 A — 1% Appendix 5-4 28,

(e) JERTTa1—IL

WEIZE S AR a— LI TO|EY

il

HiBR : JICA FA1ERL

3

HURSTET /R EHBERER 8-52
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& 8.3-16 EF{ARAH P a1—/L(GS3)

Year

First year

Second year

Order

1 2 3 4 5 6 7 8 9 10 11 12

1 2 3 4 5 6 7 8 9 10 11 12

Detail Designing

Manufacturing &
Transportation

Installation work

L _ _ _|(Foundations)

Steel structure

115kV Shunt Capacitor

Switchgear (115kV)

Control system, Relay

Testing & Commissioning

Energizing

A

(2) GS5

(a) WRERA DILERME

GS5 13 115kV BIPAFTIC AL

Hidl : JICA A AR

EIEG ISR E SR & 72 > TV D T, 230kV A 13

fFAEL 72N, 115KV XA X6 XA X NRH DL, Z4LH 115kV ZZ XA Ol AKF)
A=A 1F,230kV A FHORHRZ RN 5§ ~ ABLE TE DRED A=A ThH 5,
— 7. BOE Y LIS X D IEBRIE T B 022 X O B X D FIENAEETH DL, TO
B, 230kV A HORBRIIHEE T 8 ~ AFRERLE ATRE & 72 5,

HAVRCSTET /R EHEREE R
MREHRBEE I —X 2 EHFERAE
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N:1281087.481
E:482629 483

" N:1281123.716
E:482829.541

N:12B0892.575
B > GSS SUBSTATION LAYOUT PLAN
Bcale : NTS
Legend : Abbrevistion:
@ Dead-end tower %_;
O  Dead-end steel pole 3:*-.1'
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(b) KEBXRIZETHREOHE

i)  230kV/115kV ZEX35:2 &
HUAZEES (300MVA) 2 BAFHET D,

i) 230kV E&fm:6 NA
BERX NPP 35 LUV SPP & 230kV 2221687 CHaft 9 5 729 D 230kV 4222 %8 H 7
— = X2, ik NCC T L 230kV B —7 VTRt 5729 D 230kV
BT —T VAT == X1, B ASA X1, 230kV,115kV HRZEE
RV IRHNRA X2 OEFH6 A ZHIEET 5,

iy 115kv MHaLTFoH:2EH
W=z 54 (30MVar) 2 B RET 5,

iv) 115kV Exﬁ‘* 6 RA

HREERS 2 IHAA X2, #Hix 9 % Chroy Changvar AIS ZREFTIZHET 729D
115kV ﬂﬂ%&gkﬂ?ﬂ%74 B X2, FEREAS A X1, AL X1 OB F
6 A BT D,

¥, ZEEMOEEAIZ XD BHIPLIEN EDC I X 0 Thisd Z Ll oo, GIS
FO0bax b MR- EBHORTIZENTAY v FRHIFFTE S AIS A M L
TeBHEEAT O T EMRRe L IR o Tz,

1) BREETALISKY BRLE) 2) GS5 HEADE=H
Bl 8.3-12 GS5 ) 230kV AIS & i858 S A4

¥, LUFISRd B3 2 B ek O ER & Hil LS BRI E ot E - IBIMER b S
TEMT 5,

i) 230KV IEEM T 4 — & — EIEZRBIRHER OH I K OMRFELERE O HiRR
i) 115KV XY  —F —, K, AR S ORIEF L ORELSE DR
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iti) _FFEERIEIEINICEE S SCS DIEIE
iv) _EREEREIBANCEE S B BN~ SCADA & {55 1H DM & NCC ~D 5kt

(c) HEZEh 2 EHBOMIILH
) EREEHR
+ 8.3-17 EREXES

Basic specification
230kV/115kV Type YnaO+d
Transformer Rated voltage 230KV / 115kV

Rated capacity (Primary/secondary) | 300MVA
Hig : JICA FAAF1ERL

i) 230kV BIRASREH

& 8.3-18 230kV BHEASKIFEFM

Basic specification

Rated voltage 230 kV

Bus bar configuration Double bus-bar Type
GIS or AIS AIS

Rated current 2000A

Rated short-time withstand current | 40kA

HiEL : JICA FHAEHVERR
i) 115kVv HMFaTH

#+& 8.3-19 115kV HFarToH

Basic specification
Type Can Type
Rated voltage 115kV
Rated capacity 30MVar

HiBR ¢ JICA FE1ERL
iv) 115kV BARAZRIEA

% 8.3-20 115kV BREASRIFEFH

Basic specification
Rated voltage 115kV
Bus bar configuration Double bus-bar Type
GIS or AIS AIS
Rated current 1250A : Transmission line, 2000A : MTr secondly
Rated short-time withstand current | 31.5kA

HAEL - JICA FHZEMIERL
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(d) IEEEIRER
F 8.3-21 MEEE

Number of equipment
230kV AIS bus Double bus
230kV line 3 lines (2 Transmission line, 1 power-cable)
230kV/115kV Transformer (300MVA) 2 Banks
115kV Shunt capacitor 2 units (4 units in the future)
115kV AIS bus Expansion to Double bus (Existing single bus)
115kV line 2 lines

Hi gt : JICA FRAERL

£, LUTICHBAERN 2R~

(NCC) NCC WPP  NPP
4 4 o
v v v
230KV 3 ¥ e
____________ _:___rf_____lf lf l/_ i lf i lf
o { ( f § b
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! I 7 *;
I 1 *y I { {
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| o &
¥ ¥ L@ @
e ik 3 T T
i k, *,
% { {
115KV ( poioss S
' j
I I | T o7 T S g “I; =
{ f 1 Il I { {
1 i i) s R
g G i o A .
[ T © ) e T O e Foo g
7 x 7
i
*, : i &
[ ] { f
I ] ! 1
! | & &
bremm—d

Chroy Changvar

Existing Transmission line
and Transformer

HAEL - JICA FHZEMIERL
8.3-13 HifR#E#EE (GS5)

GS5 OHIFRFERRELE A A — 21X Appendix 5-5 2[R,

(e) RERTTa1—IL

WEICE T A7 2 — LA Oy,
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Year First year Second year Third year

Order 1 2 3 4 5 6 7 8 9 10 11 12

1 2 3 4 5 6 7 8 9 10 11 12

1 2 3 4 5 6

Detail Designing

Building
construction work

Manufacturing &
Transportation

|

Installation work

Steel Structure

Switchgear (230kV,115kV)

Main Transformer

115kV Shunt Capacitor

Control system, Relay

Testing & Commissioning

—
-
-
_
—

Energizing

A

Hidl : JICA A AR
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Bl R OB T I I PE S REIC KRR, 7 v~ | B E

ICBWTIEE 84-1 DEBV THD, R 22kV
e 400V, 230V
(3) EEAR L JICA T4 VR

FlEE ATk & < QRZEEMEE & M EREIC T onDd, T BTV TITRZEERE D
EARTHDN, 77 o _XUtiNO T LE I ERE AR ST 5, EERZFR T
LHEITIE. TN DBREBEE A RN S IEST AL BET L2LEND D,

o s A

843 BEBES  E 844 MBS (TES)

8.42 EERMBHIUBIOEAE

(1) RERHEOLLE

BTN HEE, BB & € iS5 < EDC O Design
Standard |2 DV CREHT D,

@ & #

# 842 |ZEMEORKUMELIRT, BRI 7.5~14m, WL 2
~10kN TH %,

8.4-5 MEII |

F7o, b LRFIZIXEAEE SO 1/6 UL EORANSKLE T, HHEREEE L OB AEIC X
TEMHRITTEZ a7 U — FTHRTOIMLENDH 5D,
X 8.4-6 \ZHHRD ik RT,
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% 8.4-2 BHOE%E

Concrete pole table
Length Strength Installation depth | Foundation block

7.5m 2 kN 1.25m

9m 2 kN 1.50 m 0.60 x 0.40 m
9m 5kN 1.50 m 0.70x 0.45 m
9m 8 kN 1.50 m 0.85x0.70 m
12 m 3 kN 2.00 m 0.60 x 0.40 m
12 m 6 kN 2.00 m 0.75x0.50 m
12 m 9 kN 2.00 m 090x0.75m
14 m 4 kN 2.35m 0.70 x 0.45 m
14 m 6.5 kN 235m 0.80x 0.50 m
14 m 10 kN 2.35m 1.00x 0.75 m

Hi#it : Design standard distribution networks, EDC

12m polg [l
0.5m
¢ 0.9
0.5m 4
0.9m
J U 4 2.0m 2.0m
Type=S Type =A Type =T 4 wooden piles

High : Design standard distribution networks, EDC

B 8.4-6 EHMADAE

(b) 22KV BB

22kV FLFERCIT, ERESIEERHE (IEC !
International Electrotechnical Commission) <%
r—7 VEE 2 (ICEA : Insulated Cable
Engineers Association) (ZHEHL L 7= AR — 7
AREFEH STV D,

—HRANZIE, REOGEIIRER, HhOgE
X =7 AR SN, BRZEDLHEITB
THREEYCEM & OB Z IR T 2729012,

e —J)L

Mt R, T ARNERAEND Z LR h 5, E 847 LA
8- 61 PARSTET SN ERNEERER
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) 22KV EZEEER

= 8.4-3 22kV BZHEH

MYV overhead line conductors

Bare conductors
Type 240 mm® AAC 150 mm” AAC 70 mm* AAC
EDC nomenclature

Photograph
Implementation range MV overhead network
Standards IEC 61089

Hi#it : Design standard distribution networks, EDC

i) 22kV RZEHZEH

= 8.4-4 22kV BLMBEE

MYV overhead line conductors

Partial insulated conductor
Type 240 mm’ | | 150 mm’
EDC nomenclature ‘

Implementation range MV overhead network

Standards ICEA 8-66-524

Hi#lt : Design standard distribution networks, EDC

iy 22kv EZEHS—T )L

% 8.4-5 22kVETHS—T)L

MYV overhead line conductors

Aerial Bundled Cable
Type 240 mm’ \ 150 mm® | 70 mm*
EDC nomenclature \ |

Photograph
Implementation range MYV overhead network
Standards 1EC 60502
{8 : Design standard distribution networks, EDC
HURSTET /R EEHBEERES 8-62
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iv) 22kV ey —J )L
:® 8.4-6 22kV ihH—TJ)L

MV underground cables
MYV twisted underground cable
Type 3 x 240 mm” Alu 3 x 150 mm” Alu 3 x 70 mm” Alu
EDC nomenclature 0840 1178 0840 1014
EDC

Photograph
Implementation range MYV underground network
Standards IEC 60502

(Hi# : Design standard distribution networks, EDC)

(c) FHRA%E

BHPASEE 11T, A RIZERE T 2 AMBAREZs (LBS : Load Break Switch) ., Wiigs (DS :
Disconnecting Switch) 72 &R0, BNIZERET HBMEE R &0 H 5,

) A
& 8.4-7 EHAMMARE
Overhead MV switches
Type 400 A 200 A

EDC nomenclature

Photograph
Implementation range On the main feeder spur line
Standards 1EC 60420 IEC 60420

18 : Design standard distribution networks, EDC
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iy BRNHAE
% 8.4-8 EHNABBAEERLUY—T L&

Ring main units and 630 A plug-in connector

] RMU 28 + T RMU 28 + 2T MYV plug-in connector |
EDC nomenclature | a) 630 A = |
| b) 200 A=

Photograph
| Load break switches ensuring Load break switch ensuring | Plug-in connector for MV single |
Implementation range incoming / outgoing feeder incoming / outgoing feeders core cables on ring main units
sectioning and transformer sectioning and protection for
protection two transformers

Standards TEC 60298, 602635, 60129, 60694, 60420, 60056 IEC

Higt : Design standard distribution networks, EDC

8.4-8 K LFMEAEE 8.4-9 EBHNFAMARXE

(2) BIDEHE

() ®EF=

ZEHROMLE
PRZEERROTEIE - FE, M THUR, SRR O A Lo T RO BAEH F5 28
B3, Wz ix., 7 o _UTHNT 22kV %ﬁ%@ﬁ%ﬁéﬁi%%igﬁj—é%é\\ éﬁ%*ﬁﬂ:ﬁ
EFTIE 8.0m, ZOMMIE 6.5m OF S 2T 2 BENH %,
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* 8.4-9 BHOMES

The minimum height of the Overhead line

LV Overhead MYV Overhead line
line Urban Area Other Area
Cable Others
Crossing a road 6.5m 8.0m 8.0m 6.5m
Others 5.5m(*) 5.5m 6.5m 5.5m

(*)The minimum height of the low voltage conductor is mitigated up to 4.0m on the place out of the road.

Medium Voltage

>6.5m

l

Urban (g i o)

i 5 rossing roa
Area ; ;

| MV overhead line l (Others)

Roadway or railway
tracks
Cable 5.5m

Other .
Area (Grossing th rad

Roadway or railway
tracks

Low Voltage

(Crossing the road)

(Others)

Roadway

(Dur of the road)

4.0m

Where the wvehicle does not run, the
danger of electrical shock by accident will
not be so much

tracks

(On the road)

5.5m (on a road)

i

orrailway

18 : Design standard distribution networks, EDC
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i) ZRBEEFRLMMOBEMEDHR
BRZZERR L EEL V70 EOREEY)SOMEY) & ORNZIL, —EDBERA LI L 72 5,
Bl IE, EVVEILT 22KV MR R & T 2 5 I, BV OME S 1.5m Bk
HET BB D,
=& 8.4-10 FEZEBRLMOBEDN LD
Clearance between overhead line and others
LY MV
Structures of | Upside With the | Bare conductor 3.0m
building adjacency possibility for | Insulated conductor 2.0m 2.5m
persons to | Cable 1.0m 1.2m
climb on
Others Bare conductor - 3.0m
Insulated conductor 1.2m I.5m
| Cable 0.4m 0.5m
Lateral and downside adjacency | Bare conductor - 3.0m
Insulated conductor [.2m 1.5m
| Cable 0.4m 0.5m
Plants Barc conductor - 2.0m
| Insulated conductor Shall not contact directly
Cable Shall not contact directly
Medium voltage
MV overhead line |
"\ - Upside adjacently
\
b. structure of building
_ Low voltage
[ LV overhead line
o R
,z-’/ ; f](){)bid: a iaumlly\
ly
a. plants b. structures of building
H# : Design standard distribution networks, EDC
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i) 22kvV REBHREMDERED R

22kV ZRZEEEMR DB E ORICIE. —EOBERALE L 72D,
Bl 2 1F 22kV Matx BRSO — 7 NV O%A ., ERE OB 0.5m DL EXLEIZH D

#F 8.4-11 FEEEHRLMMOEREOHR

Adjacency and Crossing of MV

Other objects Direction of | Clearance
adjacency | Insulated Cable Others
or crossing | Conductor
Medium Insulated Lateral 0.5m ormore¢ | 0.5m or morc |2.0m or more
voltage line | Conductor |adjacency
Cable Lateral 0.5m or more | 0.5m or more | 2.0m or more
adjacency
Others Lateral 2.0mor more |2.0mormore |2.0m or more
adjacency
Low voltage line Downside 1.0m or more |0.5m or more |2.0m or more
adjacency
Upside (*1) 0.5 or more {%1)
adjacency
and crossing
Communication line Downside 1.0m or more |0.5m or more |2.0m or more
adjacency
Upside (*2) 0.5 or more (*2)
adjacency
and crossing

(*1)(*2) If the MV linc keeps the horizontal clearance of 3.0m or morc with LV line or
communication line, LV linc or Communication line docs not come in contact with the MV line
when the supporting structure of the LV line or Communication line collapsed, this not be
applicable.

\Viedium-voltage line

Communication line
Or LV line

: Medium voltage
line may be
installed.

: Medium voltage
line shall not be
installed. i

—

H[m]: the length of supporting structure for low-voltage line

18 : Design standard distribution networks, EDC
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(b) HhepR

) RERT CHEERS

M HIXEESEETH D, HER
DS, Hiljle DR BT
% X9 RBEATCB VLTI 1.2m BLE,
Z DO EFTE 0.6m LLETH D,

P L BB RFT OHUE OV &
EEART E R OH AL, R A
SRS

RN
Backfill
depth D
Brick or red
plastic netting
Sand $U.l Om
MV cable

$U.IU m

0.30m
8.4-10 1EERET

Higt : Design standard distribution networks, EDC

%+ 8.4-12 HEEFES

Depth in case of direct burial system

Installation position

Depth

other objects

At a place where there is a danger of receiving pressure from vehicles or | D = 1.2 m or more

Other place

D = 0.6 m or more

i) fEREDE

Higt : Design standard distribution networks, EDC

REERRE 11X 0.15m. ENLISNOEETT 0.3m OBERENLETH 5,

# 8.4-13 fiDEHRLDEER

Clearance between plural underground lines

New line Other clectrical lines
Low-voltage Medium-voltage
Low-voltage 0.15m 0.3m
Medium-voltage 0.3m 0.3m

Hi# : Design standard distribution networks, EDC
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i) {hOIBRMED IR

22kV EMOGE, BEMREIL 0.6m, FAE LT 1.0m, L F/KEEIE 03m OB
75\)%‘%:«6‘% 60

% 8.4-14 fhiEHRMEDERE

Clearance between plural underground lines

New line Other electrical lines
Communication line |  Gas ] Water ] Sewerage |
Low-voltage (* 0.1)0.3m | Shall not contact directly
Medium-voltage (*0.1)0.6m|  1.0m| 0.3m | 0.3m|

(*) Approval of the owner of the communication line shall be required
18 : Design standard distribution networks, EDC

843 EEHRILBROEFNLTEZA
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(2) AEFIEDOFE

(WEBE 2 T, AMOEIOFIELK 84-11 1RT, Zhit, BEAOHRICIET, Hoo
%a%%ﬁ®ﬁm%@@ﬂﬂ%®fkéo:h:i@ BERR BT OAM DY | 57712
BRINTED L E BT, 7 —F =5 DFESIFLEN ATRE & 72 0 MG EHEEE o) LS H

TE %,
ERN |
GS |
I:O 5 FO1 -
~(Orfiesne—
oo —a— |
— = 1
Legend
— : New distribution lines
—— : Existing lines —
B : New switch
B : Existing switch
[ Bty ]
Gs | ',
oo e = —» !
(Ao

FO3

Legend

: New distribution lines

— : Existing lines
B : New switch
B : Existing switch
8.4-11 ZEEMHBICHSIRHUBADFE(AA—Y)
B ¢ JICA FHAATERL
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(3) EBIL—MRRICHITER

BIHIFAE OFER, Fak T 5 B ERBPER OBEMR & [F— DL — NI aEERH 5, 20
Yy, EEM L EEROMR AR T 20ERH Y, flx X, K 84-13 1R X212, FlE
WEr—T AL LIS E 20 TP 57 EORRB M E L 705, Fiz, BEHFOHBEY & D
BEPRRE R DSR2 55121, I ECEEREREXIC L AL — NER L EET I2MLERH 5,

JEFAOARIN S U TRl 72 5P R AT O BN H D720, Hrak T HEERONL— F 2 RE L1
%, WO THKEMRFTTDOVLERD D,

Distribution line

a 0 Q

Road

Lake

B 8.4-12 ®W Rk

New 115kV line

K 8.4-13 *EIEOH
HAEL : JICA FHAEHVERR
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8.4.4 FJREERIL—FOERFFX

EDC OBl st 2% (Design Standard Distribution Networks) 33 X OB C AT L 725 #
RENESE, ROFIAIZ LV BT DEEROL— M ERF LT,

e Step 1 BLFEAR D & OB & T DR
e Step2 ﬁﬂcﬁﬁﬁ (BRZe/HH) Dfast
o Step3 HTXALEMMD/NL—  (New GS~EEfeAiE o) DGt

7277 L. ARG, —EDORHESRMO T CEMBO AIREMENHIE TEX 2NE LT LT
DTHDH, WEHINZIE, BIBIEZ: E~o R H O, K7 EBERR O T D%
RIMOMERE B E 272 BT, ST Z2IT O LERH D,

(1) BISXECEMREDEBRFHERTOERE (Stepl)

E}E BLEEMRO AR Z 0B TE 5, F721%, EEEEOR LAY CX 2 &2 RE LT,
WZhTzo> T, BEROBRMEBEIFHT L2 EICLRE LT,

(2) EEAX (/) DRET (Step2)

2R ATHT R A L D BERR AL AR D BERIRDL, 72 5 ONZ EDC a%at AR UE 2 FLI il A Mt L
776

(3) FRECERRDIL—b (New GS~ kit & AT 1%4#) DHRET (Step3)

Stepl |2 & ¥ 35E L 7o Hiefse it i & BTk A BT OBLUEMR O/ — N 2 L, 2k, B
(ZHTe>TEIUTORICLEE L,

(BEFHE]

o FLRBYIZIIE BB E DL M A~ T D,

o MEWIEEZEZE/L, V— FREES T D,

o i TROMRSFZ BB L, EIRANVEREZESE LT, ~—7 y FREASLHEBMPETT S
& T IR ST 2,
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8.4.5 ABRERET
(1) NCC

Brax T HBEMRIL 6 74— X — L L, BIIENHBRMALEE L Lz, £7o. EHNIT,
BERR B AR O BECIRIL A B & 2 i & L7z,

1 7 4 —%—i%. NCC OAREHEE N EOT-DICHERT 5, TOMOEERICOVNTIL, &
CHEBHICRET 52D & T 50, BRAEFET L BIREKOTFAIBALEL D

% 8.4-15 NCC EEFTOESIEHERT

Can.didate. Distribution system Approximately Remarks
connection point* (OH/UG) route length[km]
® S259 UG 0.1 Backup for supply to NCC
@ S$356 UG 2.0
©) S155 UG 2.0
@ S388 UG 22
® S283 UG 3.0
© S160 UG 3.8

*S: Substation

HERL : JICA FHZEMIERL

ivd
Kampuchea Krom Biv

. .‘\\;.\‘"
Route®) |
\_r-n.*u'.tm'mr\. de la AUSY Route® o
B e e = 5
g A &
~| Route®
a
wreet 20
= (S356Y A S s
Route® | Legend
3 : New GS
—— : New distribution line
@ : Connecting point
©2014 Google 2 —-_— :Subsfltute line
i‘}j‘i 4 Google B

Hih : JICA A MERL
K 8.4-14 EEE#HIL—F(NCC)
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(2) Toul Kork
Brax T HEEMILS 7 4 —F — & U BRI 2R R E AR B L OB AR & L,
Fio, BEHNL, BERECEROBEIRN 2B F A P & T2 2%, ZRZ2RL MR /0 ~DHz
FELZ DUV T, &fi’éﬁfﬁﬂ THIH N B D B3 ) QR ER A~ T D b D & T 5,

AU IR CEBBICRE T 5 b0 LT 20 EK A EET 2 BIRROFF AN LI L 72D,

% 8.4-16 Toul Kork EERTOIESGEMEFT

Candidate Distribution system Approximately Remarks
connection point* (OH/UG) route length[km]
) Around LBS_GK UG+OH 1.0
@) Around LBS_Camko UG+OH 1.0
©) S478 UG 2.6
@ Around P684 UG+OH 2.8
® S157 UG 3.2
*S: Substation, P: Pole mounted transformer High : JICA FRAERL
—— | Route(
Route®) _ (1.0km) M g oK)
|
Route®
(2.8km)
Legend
Route® Y :New GS
Route®) —— : New distribution line
= @ : Connecting point
©2014 Google 7. . & (s478) === :Substitute line
HiH : JICA FHAHVERL
B 8.4-15 EEE#RIL—bk(Toul Kork)
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(3) Chroy Changvar

BT DBLEMRILS 7 0 —F— & U BRI AR B d JOBRNABPLEE & Lz,
Fio. BESRITEARIITARZER LT 20, PR D BECIR DL 2 B L TRy RIS HE
TSRS %,

Bl XA CE RS HINICRET A b DL L, ERAEIET S HBIBROZT A D MLETH
éoit\wﬁﬁmﬂlﬂifﬂﬁﬂf BIEEDNGHNFIE LR W 20, ZORAHTO
REHF LR NEL D,

AMkiX, AT T ENIT (EAC : Electricity Authority of Cambodia) £V 71 & X &1L
LR F 34 (REE : Rural Electricity Enterprise) 23l « /NED 2175 = U 7 Th
V. EDC DSOS FTA T 2B ERR & B ST\ o, BIEZ DO REE IZIZREFD
GS1 BEVNGS6 N HENINHHE TV D 72w, [AHIKIZHTER T 5 A BT O OB
Yoz Hr_R&EB2D, £, REE L OW#lc LY. EDC % & REE & O
REEETREThHD,

F 7o, 115kV EEMROFEHICHE, BERBELEMROUE TERLE L RL BN H D720, Of
T CHEET 5,

% 8.4-17 Chroy Changvar ZERT O EHIEMHERT

Candidate Distribution | Approximately
cammesion Fati system route length Remarks
(OH/UG) [km]
Around the intersection Construct in private land and public road.
(D | between national road 6A OH 4.0 Connect to REE line.
and Toll road (Change connection point)
Around the intersection
@ | between national road 6A OH 4.0 Construct in private land and public road.
and Toll road
Around the intersection Construct in private land and public road.
® | between national road 6A OH 4.0 Connect to REE line.
and Toll road (Change connection point)
@ Around P045 OH 9.0 Construct in private land and public road.
® S059 OH-+UG 15.0 Construct in private land and public road.
® — OH 7.0 Same route as new 115kV line.
*S: Substation, P: Pole mounted transformer Hidh : JICA FRAFERR
8-75 HURSTET /R BB LR ER
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Legend
: New GS
— : New distribution line
@ : Connecting point
---- : REE line

Private land

~ =iy

Route® | = :

s

Connect to REE line

K /!
¥ Route®
Connect to REE line
X (Change connection point)
a0 g

s

Route@

@.0km) 1 R
Route® |~
o

Same route as new

115kV line po-s-
Route®)
=Y
©2014 Google ﬁ ‘ % Ll {S059)
HihL : JICA 2 FATERL
8.4-16 EZE#IL—(Chroy Changvar)
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HERA TV a—/VER 8418 1T T,

% 8.4-18 BERR7Ta—I

Month

213/4]|5/6|7|8|9/10|11|12

13

[NCC]

Procurement of Goods

Digging, Pipe, Backfill work

22kV underground cable laying

Install switchgear

Energizing

[Toul Kork]

Procurement of Goods

Digging, Pipe, Backfill work

22kV underground cable laying

Install switchgear

Assembling

Energizing

[Chroy Changvar]

Procurement of Goods

Install concrete pole

Assembling, String

Digging, Pipe, Backfill work

22kV underground cable laying

Install switchgear

Energizing

HiBR : JICA SR 1ERL

HAVRCSTET /R EHEREE R
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9.1

FOE HEXEERVEE-HEFEEAHORSE

EDC QM BRR

EDC DA 5, 2009 4EEE 5 2012 FEFE IS T COBEMEXIRFEZ TRICHET 5, FIFRICIT
AN REN R & B CEAREEZFHE L GERR L T 5, BT Z o #IF#kE L Tk
FLTED, 2012 21X 150% 5B 2 D & o> TV b, BN AEIK LT 7eiiEh
BREOHDHZEDRINTED ., EERRMICHD EVED, 2. 20, HEBEARLER
1% 40%RTH DOKEEIIRT-N TR Y . HERENRBIILRT 50T, AlEEEEDONRT
VA TARDRRIRE TN TS EBE X LD,

# 0.1-1 EDC BigxiBx*

(BEA7 : KHR1,000)

2009 2010 2011 2012

ASSETS 1,377,817,340 1,854,458,690 2,265,827,452 2,967,276,566
Non-current assets 791,072,614 1,261,333,433 1,428,131,911 1,847,187,790
Property, plant and equipment 790,960,747 1,066,646,944 1,226,183,735 1,652,736,044
Intangible assets 111,867 401,132 292,514 195,993
Other non-current assets 194,285,357 201,655,662 194,255,753
Current assets 586,744,726 593,125,257 837,695,541 1,120,088,776
Cash and cash equivalents 153,350,951 289,457,512 408,817,458 578,738,523
Trade and other receivables 150,873,266 186,275,785 287,024,944 373,215,974
Inventories 79,074,471 117,391,960 141,853,139 168,134,279
Other receivables 203,446,038

Assigned capital 614,393,127 662,390,444 680,173,081 680,185,054
Retained earnings 159,775,668 309,565,644 512,017,298
Accumulated losses -23,343,787

Non-current liabilities 391,288,665 528,834,132 677,283,540 1,061,124,393
Borrowings 330,724,570 458,220,206 591,915,355 958,626,156
Customer deposits 59,898,913 68,164,789 78,258,708 89,724,146
Provision for retirement benefit 665,182 864,135 1,356,918 1,961,385
Deferred tax liability-net - 1,585,002 5,752,559 10,812,706
Current liabilities 395,479,335 503,458,446 598,805,187 713,949,821
Borrowings 94,906,670 200,234,757 169,485,555 145,177,973
Finance Lease Liability 42,701,150 13,651

Trade and other payables 234,557,571 272,301,325 408,479,660 536,924,009
Income tax 23,313,944 30,908,713 20,839,972 31,847,839
TOTAL EQUITY AND LIABILITIES 1,377,817,340 1,854,458,690 2,265,827,452 2,967,276,566
RENLE 97% 118% 140% 157%
BOEALLE 43% 44% 44% 40%

Hi{#f : EDC Annual Report, FAZERNZI W THEER OIS Z R
9-1 HoRSTET /R EHBIEEE

MEREHmEETIT—X 2 EHAR
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[FHAR O FHR E A IRFEIZZET 5, EDC O, IFEE /I EOHKIZHF] L Camsic it
kbf%fﬁb\:m:iofmﬁ%#kﬁﬁwfwéomwiuM\%L\Wﬁk%%ﬁ
WHOZ R L TWD, ZHoE TIE, EERERECL2ENOMEENRHT L L R->T
W5, JEOENS OEHOFREMEHS EDC OMBEDO Y A7 HEREWH Z L TE& 5, EDC
~OBEIRDIZBNT, FHZHE ) A7 HRITHE S TV RNEDZ L ThoTeh, —F, iz
KA HEFES (IPP : Independent Power Producer) 7> 5 OFE JFHEEIZ B LTIk O _EBRAE %
RELTWDHLEDZLTHD, TOMM, NMEBEOMONIHETH L2, BF 10%IEVABD
HIRZIT> TV DHIED, LB Z M IERWMIM CREET 5 2 L 2R E THcBiT cnwbs 2 Lr Ll
WEKELTEZLND,

% 9.1-2 EDC E#FHE

(HZ : KHR1,000)

2009 2010 2011 2012
Revenue
Electricity sales 1,215,763,623 1,577,667,850 1,808,509,354 2,253,164,604
Connection service fees 10,574,579 12,866,750 15,691,822 17,665,928
Other income 4,989,068 8,498,287 18,025,953 11,649,917
Operating expenses
Purchased power -875,453,346 -1,144,613,037 -1,348,820,232 -1,681,832,803
Fuel costs -61,018,894 -32,782,648 -60,830,107 -69,308,114
Import duty -10,596,794 -31,262,376 -35,821,899 -40,305,082
Salaries and other benefits -29,764,019 -47,764,116 -65,436,166 -84,249,349
Other operating expenses -34,410,007 -44,093,732 -48,368,994 -56,247,420
Depreciation(&Amortization) -36,663,509 -40,111,790 -49,683,369 -58,872,605
Amortization -108,618 -96,521
Foreign Exchange Loss net -7,284,996
Operating profit 183,420,701 251,120,192 233,157,744 291,568,555
Net finance costs -19,768,955 -23,385,520 -40,710,828 -33,847,806
Profit before income tax 163,651,746 227,734,672 192,446,916 257,720,749
Income tax expense -34,315,556 -44,615,217 -42,656,940 -55,269,095

Net profit for the year/total

129,336,190

183,119,455

H# : EDC Annual Report, AR BV CTHEEM OIS

149,789,976

202,451,654

Iz, FIREH O EDC OF v v &2 7 u—% FRIRT, 2012 FEI21E, 3,000 {& Riel D%
v ke A 7 E—15 1,400 & Riel PERIFEHEEICHAIN TV D, KAAMIZ 1,700 {& Riel i
WREIZETTE Lo TEBY, SEDOILRLIREEBNEDOHOEZET H L, FEU LD
PeBIEE A Lk CX DMBIRILICH D B X Bhvd, FFIT, 2012 O D ARLOH O
REL, ADEGRFHELEIE LTS, LLARL, BRI ERTW5i@Ey .

BRELABDNT AR TWAIRITH Y . BEOMNCE 2 6 THRE 2 A
T2 ABEAHEFELTVALDLEEZLND,

HoRSTET /OREHEEREHE

MEREHEE T —X 2 ERAE
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% 9.1-3 EDC Fywiazvo—%k

(Hf7 : KHR1,000)

2009 2010 2011 2012

Cash flow from operating activities

Profit before income tax 130,229,827| 227,734,672| 192,446,916| 257,720,749

Adjustments for:
Depreciation and amortization | | 40,111,790 49,791,987| 58,969,126
Revenue from transfer of assets from customers | | | -9,010,141| -
Loss on disposal of property, plant and equipment | | 2,544,085 598,173 1,596,196
Foreign expense | | -12,941,938| -2,065,749| -7,865,808
Interest expense | | 23,385,520| 37,707,767 34,482,370
Addition/reversal of allowance for bad and doubtful debts | | | -4,292,253| 2,756,808
Allowance for retirement benefits | | 198,953 492,783 604,467
Allowance for inventory obsolescence 1,412,521 3,994,905 510,572
Reversal of Impairment Loss on Trade Receivables -894,261

Changes in:
Trade and other receivables | | -22,923,945| -31,620,486| -45,899,808
Inventories | | -44,973,693| -67,392,929| -80,909,003
Other non-current assets | | -9,904,251| -7,370,305| 7,399,909
Trade and other payables | | 37,743,754| 51,011,287| 136,209,876
Customer deposits 8,265,876 10,093,919| 11,465,438

Net cash generated from operations 249,759,083| 224,385,874| 377,040,892
Interest paid | | -5,421,736| -14,509,745| -42,247,897
Income tax paid -14,507,858| -35,435,446| -48,558,124| -31,814,007
Interest received 238,251 1,304,092

Net cash generated from operating activities 115,960,220| 210,205,993| 161,318,005| 302,978,988

Cash flows from Investing activities

Purchases of property, plant and equipment -15,435,505| -92,213,377| -68,884,618(-140,145,212

Proceeds from sale of property, plant and equipment 357,908 4,765,678 7,057,087 2,371,434

Decrease in Other Assets 7,480,619

Purchases of Intangible Assets -20,950 -357,010

Net cash used in investing activities -15,098,547| -80,324,090( -61,827,531(-137,773,778

Cash flow from financing activities

Proceeds from borrowings 6,872,146 6,235,352 22,909,596 74,269,593

Payments on borrowings -181,088 -3,040,124| -69,565,711

Government grants - 11,973

Payments on finance lease -10,694

Net cash generated from financing activities 6,929,309 6,224,658 19,869,472 4,715,855

Net increase in cash and cash equivalents 107,552,731( 136,106,561| 119,359,946| 169,921,065

Cash and cash equivalents at beginning of the year 45,798,220| 153,350,951| 289,457,512| 408,817,458

Cash and cash equivalents at end of the year 153,350,951| 289,457,512| 408,817,458| 578,738,523

it : EDC Annual Report, #HARNIZ ISV THREEM OFES % FiE
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9.2 HXERRUEE-HEFEEAHNORE

921 EXRIEEH. HHFETERAEFOER

(1) AstAEs

BAEDT ) o R EHENICB T 5 ERFEERTIL, FEEFMIEL EDC & IPP 32T RiH, &
Bl EE R IX EDC 2MEIEME LT\ 5, AFEOFEMICEEE TS S 48E S D EDC NOFH
X% LL MR T,

Chairman Board of Directors
TUN LEAN

RGC.Delegute in Charge of Managing EDC
KEO ROTTANAK

EDC Consultant

Secretariat of the Board

| Secretariat of MD |
SRUN VEASNA

Information Technology Office | |

Inspection Office | |
KAN THAY

Internal Audit Office |
LIM SOK

SOK DARAROAT

DMD of Finance and Business
CHHUNG UNG (DMD)

DMD of Planning and Technique

| DMD of Administration
PRAING CHULASA (DMD)

DMD of Rural Electrification Fund |
ENG KUNTHEA (DMD)

KEO VIRAC (DMD)

_I Administration Department |

LY TIKHEA

SIN SOVANNY

_I Finance and Accounting Dep. |

CHUN PISETH

_I Corporate Planning &Project Dep. |

_I Rural Electrification Fund Dep. |

LOEUNG KEOSELA

[ Administration Office |
DY LIM
Protocol Office
CHAN VIBOLLA
Construction Office
MA SAM AL
Personnel Office
TOUCH SOPHANY
Payroll Office
SHHOU SOK LENG

Finance Office
CHEA BUNTHAN

Accounting Office
KEO PICH

Centralization Office
SENG SOKHA

Corporate Finance Office
LOEUNG BUNTHAN

Litigation Office

Business and Distribution Dept.

nstitute of Electrical Science

OUM PISETH

Administration and Accounting Office
HONG KHEMROATH

Foundation Year Department
MENG SOTHA

ﬁ

[ Academy Affair Office |
TIM CHANMAHONG
Technical Training Office
SY MOENG
Electrical Department
SOK PAL

ﬁ

CHEA MONIRATH CHEA SIN HEL
Infirmary Distribution Network Unit
SONG PEP HANG TOUCH

Dispatching Command Center

OR VADDHANA

Electrical Equipment Unit
TOUK MENG SRUN

International Cooperation Office

PHAL SAMBATH

Planning Management Information
System and Tariff Office
TEK SOCHEAT

Admin-Finance Office
CHHOEM SOPHEAK

[Technical Planning Monitoring and
Evaluation Office
KIM RITHY

Technical Office
CHEA SA EM CHANTARA

Procurement Department
NGETH SOKHAN

Project Management Office |
SOR PENGKHY

Project Management Office Il
PHUNG TOLANY

Private Project Management Office
EAV RIT TOUCH

S.E. & Public Relation
Office

System Analysis & GIS Office
THACH

Workshop Unit

Transmission Department

Customer Office
MIN CHANTHUL

CHHUN TY NOU SOKHON
Material Supply Planning Office National Control Center (Unit)
CHRA TRY | LIM SISOPHORN
Distributive Technical Office Transmission System Unit
OUK CHETRA | MAK THORN
lctical energy (05 Management Offce [ Relay Protection Office |
OUK VUTHY | KHY SOKHAN

Administration Division

SOK CHAMNAB

Project Procurement Office
DORK SOVANMONY
[EDC Procurement Office |
HENG SOCHEATH
Warehouse and Logistic Office
ROS BUTH THA

Administration Section

TEP NARANN

organizations related to
the project only

High : EDC

B 9.2-1 EDC O (AFEXICEET HBMDAHZEHE)

HURSTET /R BB L B 9-4
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(2)

3)

9.2.2

(1)

£ 9

[ B BA il %8 2214 D Project Management X EDC @ Corporate Planning & Project Dept. D T E#H
kT D FEEBFETT (PMO : Project Management Office) — [ £721X— M 235EHE L TV 5,

M EEAH

BERX DT (GS1, GS2. GS3, GS4) ZH\T HEisMERFE BIRHIL, EOEENTHITE
+IEIRE (KE 34, 48HARD THO ., 13LOME (BEOEEZKR<) NEE I T
b, T TIZETOEBEINCE S RMEMHIFEH T A7 2 (SCADA : Supervisory Control and Data
Acquisition) VEAINTEY qzﬂ%fﬁ'% 47T (NCC : National Control Center) TlL, [E$%
EEFT OB R E ANFT D 2 LR ATRERRE NS> TWD, Lo, NCC &L ABFTHO
SCADA VA7 LD 7' A /LDEWIZ LY [ IPP ZEHIZHOWTIHEFORLY LD R TE T
W B RFTRRER 2 i LU R O T NCC D SCADA IZBGARFE A DR TH-> T, B
BEERONE R E — BT, REMETEETERWEDOHE B T, NCC @ SCADA [IHHE L T\ 72
WIRIEETH D &, 72— X T HEETHERONTND, ZOLBEHHMOBERE 7w F 2o
WT, ARIOFHE TR Z YY) 735 L KRBT SCADA v A7 LADRETRL, 7
VAT (NCC) & HETE & ORFR OBEOMETH D, BARBIZITERHHR TR D 2
— W —DEBEEAL TNDH7OT T A/ LRRA—FLTWHARY, EIZ, e harfo
AN K EBINRRET D TEND DN, EMFFHIIRETH 5, RREEOMRIROT=5, EDC
DHEOa YV E L NeES TS EORIITH -7,

BRI, HERREEREEFORRE

£ i

BAE, EDCINTEZL D7 ay s WL TWAD, K77 R ED X 5 7K
THEMESH DT, EERICEIEHTEEICALARANWERELARVDY, o7 ed=7 b
PMO 2N EiT HEEIC/>TEBY, A7y x=7 My PMO NERITHZ LI b L EES
na,

Project Management (2B L CiX, PMO NI E CEHDOBRMILFTR T 2= 7 M &2FEM L TX
THY., By R— 2t sard Ly sE2EATUE, RERREN 2 S HitE T
LHHDEEZBND, B, ARIFRRT S 230kV AP REERIT, BIEI P LZ 2 hORE
%m%¢?%571—x17mylﬁb%@%leE?Wwfﬂﬁﬁéﬂﬁﬁ%étb

EDC WICHB LTI E NN NI L2 ZBRETHLENH D, BRI, [FRMIC
230kV/115kV Hi R B OHERFE FL O BT 1T @m5iotga%$$%®PM0WKME

9-5 HoROTET/ORVE B ERER
MR EREE I —X 2 ERAE
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L. BEROBPENOFHEICSINT D Z LIS Ko THAICEAMRZR ) UANT 2RI 5 X5 7
IR 2 5,

£, Hdry ‘7/\'77&%2&?%)%%72%%#6 fL—=7D—2L LT, KFuYx”

h DEEFH BT AT, EDC Hiflia &2 %512, [Ri OfER & EIRHISRER O & 5 H AR TO
FIHE D i 5 @ﬁ%énéo;®hv~*/7i AR TCOa YL E 2 MY FEE
b EEZ D,

(2) HEFFEEAH

HEERSE T % OMEFFE ELIX EDC @ Transmission Dept.33 & UY Business and Distribution Dept.73 %
DALIZH 72D &R B35, Transmission Dept.id, 2007 42 Transmission and Distribution Dept.
73 Distribution Dept. & Transmission Dept W3 TTER DT, Zivk ThUERR M OMERF
EH - EERL LT ORI D 2208 IRAERE OMERTE B R A L CE TR D20,

SRR T 28D 2 B, 230kV/115kV HIHR SR, FEARIZITHPICHEER SN D729

A E B 7 SRRRSFIIARE TH U . FeBl 72 ERFE BRRHN LML EE 72, 7272 L M#ﬁ%#%

L7z BTG Ze i 2 (K A L0, o FgEY & OBABRE T = v 7 T 58800

ﬁ%&%-%é%E%KE%L\%ﬁ%ﬁofﬁ<i&#§%f%éom®1$_i@ﬂ¢

EERNL A=V EZ T DU AT ZERET D200, RS TOBEFTOE 2 0 K3
EORTEOERE FVEBCAFL, LEFEMEITHREZBL TN ZEDBBETH D,

7 =— A 1 [AER, FraX OEBEATE, B OLE & RRIC | REFHIZY 13 42 RET 5E
i

AR PR 2 £ D b D EE R bND, EEHERE BLAS] b BERRZEEFTRIERIZHTR +]
B (BE 34, 4 BHAHD) 252 T0D,

AT Y 27 O LEFREE T, EDC $iiTE AR, avgax s Mk b
m@%@%m%ﬁﬁﬁéo

HURSTET /R EHBERER 9-6
MEREHEE T —X 2 ERAE
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T7AFILLR—k AEEDOFE

10.1

10.1.1

FI0E FEBEOFM
EENZR
EECLEER

ARFERIZEDRT T R OBLELE LA RO DIEH, AT DL ETEDA L
EEBEEORE, FTHLN, ZOPTROBBELRNRTH HAELEHRARNEOMHEIC
K DMRFEB I BOERZTHMORN R LT 5,

T R OBENFEIZRELEMOE EIZH 0, REEICBO TEF SN S EEL TR
BB T 5 2020 FEE TOHIRIZENTH, 7 =— X 1 ZOMOFEIEIZ L > THEOBRE
BEOPRBEOGNDL TETH D, Fio, KFEEOFEREL L. DT OEUFER OB THRERN
EEAEZHIETHZ ENTRINTND,

MINDHIRMT T, AFEEICLVEMHEEND 3 5 FTOFRE BN EHENIE T DG E &
D H RO DIZHT-V ., LFDETNMLEIT -T2, KEEICLIRELEHRAE RO %
MWo 5 MW, & L, HAM IR abe 2 W T FXICRiA4 %,

m

AREETHX LT-ELETOREREIT, X E A
WPNIFEL, FRO - TENLTRL MW,
3 FHICOIE VR ERRT D ET5H, M
11.1-1 DR TH D, ZDh, S HITTHEEN
O, HBLEREN A (12 FEH) 12b
72V BRAZFKBET RN AR T, B
100%8548 3~ 2 RIUCE D, DT rE 2
73 2020 5725 2030 FEDORIZHEAT L, £ LA
BRI RIT—E L T 5,

MWy

v

Hih : JICA A F1ERL
E 11.1-1 HREEBHAEOEMOETIV

PLEDOGEIZHS X 2020 405 2030 - F

TOT ) N RFICET 5 a. WEES, b, WEENE, cK%%T%F#63W$%ﬂ
O OEMB 7S E D&, d BRI L 0 EEE IS S D RFEE ROy (33
DOF) ZLLTFORIZRT, ¢ & dORICIE, BEEHEK GREHEE) BNBEINTND

10-1 HoROTET/ORVE B ERER
MR EREE I —X 2 ERAE
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£ 10.1-1 FBFIZEIBRFTEBEHEOHES

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 | Hifa

a BEEN 954 1,061 1,169 1,277 1,387 1,496 1,652 1,809 1,967 2,126 2,285 | MW

b FEENE 5,767 6,414 7,065 7,721 8,381 9,045 9,988 | 10,936 | 11,890 | 12,849 | 13,813 | GWh

c3IEERMtRENE 222 277 333 388 443 665 887 1,109 1,330 1,552 1,774 | GWh

BEHERS 215 269 323 376 430 645 860 1,075 1,291 1,506 1,721 | GWh

HiEL « JICA FHAEHVERR

10.1.2 ##5% - MB AW & H5HE

(1) #MFBIH

WMBIITIZBW T, ETH_TJEEENBROHE SN ORON55E ) IOy 25, &
EICET D MB LRGBS T DAB N OSHNE S 2B L LT, ARFEE
DI 72 FEf rTREVE 2 RS 5. MR OSMFZ LI TS~ %

HHEFH 304F (DB, FEERMIMT S 4R, MMM 25 4)

Mo A HR7e7E/TEFE KHR 782 per kWh (US¢ 19.27 per kWh)
(EDC # L 0 . #FBE/IRFNAZRIGEEETHRLIE B D,
HRFEE S B IR B DKL 3% 42 EET5)

XM E%J\a?ﬁﬂfp US¢ 10.5 per kWh
(A A IIEEFTE TOHEK T%EBET D)

Eﬁé‘é%ﬁéﬁﬁ!&% RO 3% (EDC UHBHIE#HRE b & ITHRIE,

LA T7L—a OBt s, )

R IK=EA] 20 FEERA
P AT . 4.4%
B BIEEEES 20%

L — M, FBIOETHRZL— MA@ L
HEAFETTEER (US¢ 10.5 per kWh) DREIZH o> TiE, LLFOZ & &BE LI,
2014 FFERE I I T DN RFEEFFES (IPP : Independent Power Producer) 75 O F /7 A HL

filitx, 7KJ1CTUS¢ 8.0 perkWh, (FfK) KJ17CTUS¢ 11.0 per kWh TH 5, fRKINZDONT
1L, BREHME O LRI X VENORMS LN SRR S D, EEE= R VX — IS RN L D

HURSTET /R EHBERER 10-2
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AT OB RSB L 1205 . AHAST IPP OEIMIEICHOWTHE 3%D FHEZEET A L
ET 5,

—7J5. EDC (. IPP ‘kF10>6 DFEIEAMIZ OV T, US¢ 13.0 per kWh % B[R & FRE LT
W5, 2014 EREEOATIES US¢ 11.0 per kWh Z4E3 3% T RH- S5 & RFEFENEHZBRLG
T 5 2020 FEREA T USE 13.1 &7eb . Zo EREEZE A5, LR - T, kI IPP 225 OAfi
K13 US¢ 13.0 per kWh L 3% ET 5,

fﬁf EDC THFEDED LN TWOIEBNIFBE~AZ =TT kb L, 4%, EDC OERIT

FNZAKTIIPP & KT IPP THERL S LD B L 72 0 . ZDHRITI T4 50 X 50 Th 5,
PLEDZ & BEAEIERRIZ, KT IPP @ US¢ 8.0 per kWh & k7] IPP @ US¢ 13.0 per kWh
DOHAEE) % LD US¢ 10.5 perkWh £ 95,

TR kT E S BT D TEISHIET HITIFS B OBRRBIEKTET 5 2 LT D,
LD URTOREVIKI]IPP OBRFEAMEN L. KJ1IPP DHENEE - T, fERAICE I
ANBEZML LT DR H D, 2D LIZHOWT, KD 2020 £ 50%7)> 5 EA
FIZ EH-L 2030 FI2Hck 80% L f;of?ﬁﬁ{m“é«ﬁwﬂ%*%b JEE P HTIZ IV TR

HEOhZITO 2L T 5, Z . 2030 FELARE DO ALK OKJ) IPP & K ) IPP
OHNEFEIE) 13 US¢ 12.0 per kWh £ 72 5,

PIEDORMETR v v a7 a—0dE 2TV, BN ERINEE 2 (FIRR : Financial Internal Rate
of Return) & LT, HCOE&IIXIT AFIEY (Bquity IRR) &, #IHIREDOE&I % RE L7
WREEIZHT HFIEND  (Project IRR) D 2 fifEZ KT,

FIRR {5420 9 B H & &IZxHT 2B Y TH 5 Equity IRR £ 25.0 % & 72~ 72, EDC 225D
MED EHRICE D &, EDC ORRA A V3 7 b EETEE LA ORERT % 0 2
LThHhD, ZNZ EDC DEAT R MR bIE, AFHET, T LB CEARICK LT
ZOERAA N LRI HZFREEBHFIND E VI FERTH D,

F7o. MG OE IR ZHE L7220 Project IRR (X 129 % E W IHFER Lo TS, LR

AE I L2 EEFEOTEN ZNUTOGHEIEIL ALy UREE, ACERICHT S
PRI SRITL T 129 %L B XD, ZDZ b b, AFEOMBIImO Tl THDH 2
EMTRIND,

LIEDRERICH LT, BESHTZIT o7, &ML LTI, LT OSRMERE Lz,

! World Energy Outlook 2013, International Energy Agency
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T7AFILLR—b

a) FHEBEDOA—NR—TF
b) HrRIEE I EHE SO TR
c) HEATES Ot L5

d) EFta,b,c ORFFAR

+10%
-10%
AT D 9B IPP kS DEEZDN 2030 4512 80%IZ F5-

FERETRICELE DD, WTHOEUFEEIZIBW TS Equity IRR [TEAR =2 A &l LT
D KFEEOMBHERE SR INDER 7o 7, 7pB, TERIDIT., AEEMEIGR 12.0%
A LIS e OFEOBIEME (NPV : Net Present Value, JEUECE 2014 4E) #fFic L7=,

% 10.1-2 FIRR ORBEENHT

) . NPV
Equity IRR Project IRR (USS$ million)
WIS 25.0 % 12.9 % 131.3
a) FEBOFT—N—F 2 +10% 233 % 11.9 % 119.9
b) HRFEE S ERSDIEN -10% 232 % 11.8 % 106.8
C E=WA):! T Tt Y () . () . () .
)y EBEHBAEO EH (KT 80%) 22.5 % 109 % 89.5
d) LFta, b, c DOFEKAR 18.8 % 8.8 % 57.4

(2) ®BEIM

Hi gt : JICA FRAERL

PEFE DTSR N TIE, FROFERMICE T IR L, FREFEMT D LICL D=
PRPTHY 7 (45 & Lot L. OGN E S rTREME A2 I3 5,

PFEHIE OB BT - TiE, MBI TR L= MEBRE ISR OMELZNZ 5,

A HMmAE R
(VAT : Value Added Tax)

R E D ) BLAIMESY

i
e
it

7 HAE

Ar
N
&

\

IS, - AR

MERFE BEEY - EDC DS ]

(] ERFEONE TOBEELE B ENDHT-0, BRI
BHRIZITE D720,

R SNEMIZESEME TH D AL, ZOFEERK
FHER LT 5, 22 LEBUIER,

HEAES WAL SL (SCF : Standard Conversion Factor) 0.9 % 3
UT, ¥y R—=7F 4 AW L Tl %,

WO LB THE ORISR IR D BFEOKEEH L A
L, TOFEFERFEOERH LT 5,

BARBEEZ O ERFENEMN LT 2,

HoRSTET /OREHEEREHE
HREHEETI—X 2 EHRE
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—F . BEEROEMICH Tz > TE, RBEZEHN L, RO X5 ITHEH L,

x%%m\%~% EEHT, BEROBEREZEZLLOTHY, ZRb B MR HIE L
. BEMIIZBFREBEEICL S FIELIEXH, T2bbL, KEENETTIA

%%ﬁ \C X DI BIIOMRET DLV ool 2 A%, K0 AEET

ﬁ%#é;&_;b\$$¥@%yh@@§#%$#é&%zéo

HEREBEICLDEB IO A MZoWTE, I IFTFEORHETHNIE, 7 VT BSEIT
(ADB : Asian Development Bank) ® 7' ¥ = 7 | 2|23551F % US$0.47/kWh (FE—f a1,
T4 —EBAREHICLD) bbb, AL, ZOHEFIE T EOMGHIZBITA2bDTHD
e, RREIF Lo TV D AERMER B D, — T, RFEEICHITTLH 72— 1 Fuv=y
FOHEFETIL, 7/ X URBERX OZEKE S HiAl US$0.193/kWh 22521729 2 T,
US$0.20/kWh Z#EFE I LT b, 7 XU RERIKICR T 2B F €T, &
HREFELEFSTLEBNMRTHL LI E T —ERALELLDOTHLIEZEXLNDTZD
AREEORFEN L A2 TITITHEETH S, RO EAC DFEHRITL D & 7//m/ﬁﬁ
KX PPSEZ CTHENBIFEAZ4T> T D Colben Energy tH0> 2013 EDFR A E Sk 1T
US$0.2016/kWh & SN TW5, LEN->T, ZOREZREEIOa A I, ?‘foezb% PN 2
EORFHIES O & A2 L & LT,

LEDFETEFEORBEREHEIREZRD, ZDONRT 0 A5 RFENEBILEE =R
(EIRR : Economic Internal Rate of Return) % #+3 L7-,

ZOFER, EIRR X 17.5%E 72 o7z, | EORBERELEZEZEST DL, LENDHE200E
SR 2% RETHY . e+ i35 EIRR AEERk D RS s,

LU EOFERITKRE U TR 21T o 7o, RiF & L TUE, MBI & Rk DS % 3% Ebto
WRATRICELD D, EIRR 1T, WTNOESRETICEBWTHAERIESIER 12%% HiE
TEY ., AFEEIFBOBENHELELGA bREN2EEE () BERECLLT L
DS ARER E o7,

2 Proposed Loan and Administration of Loan Kingdom of Cambodia: Medium-Voltage Sub-Transmission Expansion Sector Project, Report and
Recommendation of the President to the Board of Directors, Project Number: 42361, November 2012, Asian Development Bank

3 The Annual Report on Power Sector of the Kingdom of Cambodia 2014 Edition, Electricity Authority of Cambodia
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F 10.1-3 EIRR DREESHT

EIRR
BILEESLS 17.5 %
a) FEEOAS— =T +10% 15.6 %
b) WRFEE B OIRIL -10% 162 %
o) BEANE oMk LA (KT 80%) 155 %
d) _EFda,b,cdEIFFAEL 12.5 %

Hi gt : JICA FRA R

10.1.3 CO BEHHENHEH

AREHRE T D Z LI I DROR DN EERROEN D 5, 5 3 E TRz E BV,

2020 HEEES T, WO LI RENHDL Z E/RENTVD

without Project FERHICEHE= 149,979MWh

with Project [F] 133,799 MWh

NGO 16,180MWh 1X, Yoy =7 baFEBLI-Z LKV SN REENETH
D, ZOBBHEORBIZHTZ> THEHINZIET O COHEHEN, Yuny=7 FFEHIZ X
CO, HEHIHIBE & 72 5,

EDC DOEJHMIZIIT D CO DHEHRFUIA Lz STy, BEfEomEflE LT, H
ARONIEMFEN HIERERETHISWFFEREES  (Institute for Global Environmental Strategies, IGES)
WCEDT )RR RSB E LTRAER RN AFK I TS (Grid Emission Factor of the
Phnom Penh Electricity Grid, 2011) 23, FRASRHIMIIE 2007-2009 - TH Y . £ D% EDC OFE
IHRIZB W TIEAB AN KIBIZHEML TS, S HICEHROBTEOHRNICLY, /v
AR URFITIBUNT 2020 4TI 2009 D 4 [EOBHENEEINDH THIE 2> TW5D,
ZOZEIZEY, CO HEHMRB OB ENEE LRI TIEH 203, SAE IR T X TR A
MNHEDLEDTHDEMEL, XM T L0211 AFEOPHRE A2 HND Z &2k, kROJik
THEHREA FE LTz,

a) 2008 fEDT ) XU RMOFEENE (BERK) 1,227GWh, Z 0 & OPHREIE

0.6951 t-CO/MWh (IGES &#tXL v)

b) 2020 FED T ) R RO TEEE T F 5,767TGWh (AWM EFL V)

4 CO2 Emissions from Fuel Combustion, International Energy Agency, 2013
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HI0E
AEZDE

¢) kita)k b)DBEBIEDZEIFZN N F LD OEAE ) THbiLd LE, X M ADEED

HEHR % T 0.429t-CO/MWh

d) kit a)& b)OETETME Y Z LV 2020 FOHEHRE ZHEE

2020 M S OPEHER S =0.6951x[1227/5767] + 0.429x[(5767-1227)/5767] = 0.4856 t-COo/MWh

ZIH DM THE Lz CO HEHANNBZN R, LTOERD LB | F£H720 7,857 t-CO, & HE

RPN,

F 10.1-4 XFEE(ZKD CO HeHBIBZIR (2020 & R)

HERRL— # B

HURSTE TR BB AREREREREETII—X 2

BHEFMICKS GHG HEHH A E (+-COuly)
1. NA—XS57FHE BEy= Blx EFsy

ERy=BEy—PEy (t'COZ/y)

BE,

N—RSAVHHE:

EEEAMEILESNAENEE D GHG B 72,830 | tCOAly
BLy EXERRIOENIEEX 149,979 | MWhly
EFsy | fIFIZ ) YRDERD CO HEH IR 0.486 | t-CO2/MWh
2.0 OMEHE PEy=PLy x EFaLy
PEy TR o E:

EBEAMEILSNIISE D GHG HHHE 64,973 | LCOAly
PLy BEFHEEDENIBL 133,799 | MWhly
EFsy | fIFIZ ) YFDERD CO HEH IR 0.486 | t-CO2/MWh
3. FEEMICLEGHG HHHIME ERy =BEy — PEy (t-CO2ly)
ERy | BEEMICKS GHG BEtHAHE 7,857 | t-COaly
BEy R—RSAVHHE:

EBRERAHELSNAENMES O GHG S B 72,830 | LCOZly
PEy | ZRUZIMEHE. 64,973 | t-COzly

EBEREERDNEILSNGEED GHG HIHE

HiEL « JICA FHAEHIVERR
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10.2

B - HRIBREDORER

10.2.1 EHA  HIRBEORE

FRAMEZAT O 72 O - FHIfEAE & LT £ 102-1 \IRT 3FEIEEREET D,

& 10.2-1 REYLER-FHEER

— — A
HE fpdriz SRR L LC L L
2 LIERBEBE | RKAHMW] AEAAEIEEICE | ERE B TR

(7]

(A ERRAERMVAIX R) | HSH TV Dzl DME AT & % A R

b) ZEpTFERE

BRI R A ERFHIC LY T

s 10 ST LT L oo | FEIEDSBEIRIZAT | W CRBUE

IEVES 5% W% i EEA IE{E T 2 7% 7

c) EEWEIR 1 ERICRHRE RSN HIEE L
[MWh] =R

B A R T 25 23R
EHENTWD Z & &k | BR LB B2 Rl

25
Fich

Hi gt : JICA FRA R

7%, BREBERS L OEERE N RICE L L, ERAERS, BERL TSN O ERE
MEHEME L TEXDZENTED, L, REHEIZE D HHHEZGERE T4 M OEERO
WL, MR SIS I8 1T D RFUEAPRBUC K & <HKFFET 5, Bl ziX, 115kV EE#HRE £ D X
O IRBHPREE CIEH T 520 k0. T ORITER RS, Lo T, FEREREERKL D
R KGR & L 7o ik iR R I X ONEENE &I BRI REY ThH D Z b,
Z 2T, EEAAEEFOAOBRMEBEERES L O ERE I EEEIE L L THRERT 5,

10.2.2 &M - HREROBIRE
MO EIZH - TE, FETM2EHRL Q0224F) 2HRE LIEERTET D,
FAEMA - FHMEFEEEO BEMEZ £ 10.2-2 1237,
B, BIESRFMEEERIT., FLEHD 2022 FOEFEEBEE ALK KAMNMEE UTEHE L,
HORSTET /R BB LR ERE 10-8
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# 10.2-2 ER-FHEERO BiRE

it AR A LA SR {55
NCC* S/S o 98% . j],jf_‘{ 95%,
(115/22kV) ° b e = S
- IRAMIE, RENTRAERR S LTo 2022
a) LIERiXfmEEE Toul Kork S/S B 99% FOFTEREMEMHEM (69.5 at NCC, 70.3
[%] (115/22kV) ’ at Toul Kork and 119.7 at Chroy Changvar)
Chroy Changvar S/S . 849 * Chroy Changvar S/S 6:5'5 L TiE, 2022 Eﬁi
(115/22kV) ? TIZ 7SMVA ZESRN R SN D S HE
GS5 B 0 B
b) EBATEERIEL (230/115kV)
[151,74F] NCC $/S - 0 B
(230/115kV)
NCC S/S _ 29,104 HAZMEIX, 111 8l ~7- 5B T 3 BB AR
(115/22kV) ’ EZFHO L, 2022 4 0% B EE T plbd
c) EEMNEE Toul Kork S/S _ 90.119 o
[MWh] (115/22kV) ’
Chroy Changvar S/S .
(115/22kV) 153,383
* NCC : National Control Center (FH49L#5E+FE 5 FT) HiBiL : JICA S ERL
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