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There are 268 Officers in PPCH as of December 2010 Line Ministries

Council x F Y
F
I
]
I | | |
Technical Coordination Procurement Women & Children Other |
Commission Commission Comimission Commission :
1
Board of Governor - ——— - 4
Governor ‘H.E. KEP CHUK TEMA h 4
Six Deputy Govemnors - > Specialized
Departments
] (DPWT, DLMUPCC, DOP,
| Director of Administration(4) DOE, DEF----etc}
()
[
Administration Planning & Finance Urbanization Human Resource
Division (3) Investment Division (3} Division(3) Division(3) Management Division(3}
------------------------------------ JRSSEUNR AU DRUY (POt D U
| -Order& Documentation |1 - Planning Office(8) ' | - Finance Office(7) | 1 - Urbanization ' 17~ Personnel '
i Office(21) '} - Local Support 11 - Accounting 1 Office(s) 'l Management |
I - PR & Internaticnal 1 Offiee(7) V1 Office(7) I} -Development& 1} Office(38) !
i Cooperation Office(12] 11 - Investment ' - Property 1! Construction i1 - Capacity Building 1
i - Report Consolidation & i1 Office(8) 11 Management | ! Management '\ Office(7) |
! Information Office(13) !} «Poor Community 11 Office(9) '1 Office(6) " |
| - Statistics & Civil Registration 11 Development !1 - Progurement I S R i
1 Office(7) 1 Office {7) 'l Office (8) :
| - Council Secretary Office({11) !} I I
: 1||.. _______________ !
L e e dsummm————— I
Inter-Sectoral Legal Affair & Human Waste Management
Division(3) Right Division{3) Division(3)
' Economic & Social Affair | 7~ Pubiic Security Office (9) ! | Technique Environment Impact |
! Office (1) ! | - Legal Affairs & Local | monitoring Office(9) !
! - Commercial ! | Resolution Office (9) { ! - Waste Management Authority :
! Advertisement Office (12) 1 } ‘ ' Office(8) i
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X3 1.1-2 7 AR DIT BRI
(. 7 o R_RED AFLTZEE X D 1ERR)

(4) 7 ) DR

T SRR BT A= U RURICIR LR L EFEIC K E NG,
MZRIL 5~10 HEHT, 4 v FEBLOZ A 72 REBNLIBRADZ W E T
iR (B A—r) BIRZIAL, BREZ 9 A L 10 HBRHZV, BT
11~3 HET, 1 HB XU 2 HiZ TREMNEIZD 72\, ZEIZADERTO
4 ADPRBRIRDENL 2D, KK 1.1-4 2B,



T FR(EE: 10m)

40 320

35 280
E 5 /\H -
Bt e
g 20 160 —
=5 15 120 i
Q
< &
ma 10 80
I8

5 ' i 40

0 = — . 0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
- (e —mEie -—mER THEE - R B #

X3 1.1-3 7/ XU OKE

(B) 71 R T DREFRLE & Z ke B

AR TIE, V=~ ay 7 ORBIZTbDD, 2000 FRUIZA
STIHLORFEREITEREE L, ER—AYZY O GDP 1%, 2013 4EiC
X 1,016US$ITEL TV 5D, KK 1.1-4 25,

g' L L ‘:?
: s 4
(=18

(= - "ol
g - &
1-'-" : E
.'m L1} 5
- A
| 3 *

2 2003 2008 2005 20068 2007 2008 2008 2010 2011 2012 2013
X3 1.1-4 ER—AH7Y D GDP

29 LIEERE LWRRIER RO 5T BB e R B BOR 03 6 5 &
ENTEY FRFRHXORE U DS OMEH I 5 HEEREES
DHELOLNTWD, 29 LIESRIZNZ, T A F+1 0O8&0FEEL H
. 7 U RURRERFIXICIT 40 #E A B 2D H REENER L TV 5,



— 7, NEFR e 8 s L, BT ENZRR A 0RO OFEEL AT, il
X, BT X A~DONA O BN 5 BEIEY) LA 0EE, R
RLERD E FHEH SN DTG KEOFEENZ LB OB T ) XA S EHE
LTCWDONBIRTH D, 72, £ 7 TITHOWNWTHTHD &, EHMG
Y7 AR ST, HERED LooH 50D, EELZVE W) IREE
2 TWET, AT, 5%, AT AGROEMIPELGRKE 725/
BLIEHD L0, BUR, AMEOLABREHIEA I > TR, W7 ¥
TEEE O TIL, AR, MmO b TV D,

(6) Em LTV 2 afE

LRI AT HRER L TWA =R X—58 COEIZHONTE L
5,

[ 4]
s IR TT OENTEL, BENAREERK E T HEENRLHEL TN D,
ZHUSKHHL T B 720, PEEARICE W K DRBERNSEEZSNAD L &
2, BlEFEEFEGEBFEL CVD, £2, X FALOBE A
LU, BRTHENFEICHLL TWD,
- —J7, WEEARNEHET HKNFEEBICEL UL, FEENORRT HHE
HAl23E <, BERARREWBLRIZB W T, KK Z X 2 72 O K & 725k
HETpoTWNA,

[53E DfEH]
c TR UETIER, O TO X D B IMEEIT RS ol b OD, FD
BEEOREIFHNOZ Y TIZE > TR > TS, 7 N URFERFIX T
X, EEOHEEIX1E/H T, 118140 10 7 MRE OEE F CRiliXdE
I, METRICL > UIEFRMOEETLXERH LA 08H 5,
10 IR DIEE TIL, 7/ U _RURBRFER KIS S V7o B Z R ER IR
BLCTELY, ANEREIEEOREMNMHEEZ R ZATND,
s Fim, T URURB R U O CHEEE L TV D BRBETIL, Bk
RCHEEMEIRE LTHEL TS EZARD D,

[EEDOREE]
cEEICLS bR, BENRLZEIIRD I ENELH Y T Tl o rEd)
ICXEE X T-THER D5, HREETITREEEICEERDLT20, A
AETAY—HHEALTNDEZARD D,

[ &/ RAR]
« T NN T 5 EED L B, BEOALEICLS bR BB E



W LB RERMBEHR L TWD, BifE, BURE L TENEMZSIE T 55
HNPTOATWD OO, FEDENC MR E L CENEMITE< . T¥
LI X COELREREO BN/ > T 5D,

[FAFTRE= L —FH ]
- L2 - =R VLF—FHIL, A%, KB zld CofRAERRET L —0OF
ZIRINTHEE L TV < & LTV DA, BUIR TILFAFTRE= /L ¥ —DF|H
I A TUNV R0,



1.2 BURTTOKRBEBBEEDES

T AR T BT 2004 T [EFBRIEEE O FAE & e 5 IO TEHRIE & E D |
[FIHRIE O & & A 72 BRI & L C 5 HAEDEF LB EHE (NSDP) %
WELTWD,

-+ 2010 IR ST IR EIFERISBAFEFHE (2009 £~2013 4F) 128
W, RUEABERIRITEZOELFEE L LEMT O TED, Fy8
T A e T AN E oy A NSRS O M EE DR ST D (L
YRR 25 EEE T VT ORRFEHRFEBLO T OO JCM  KBUEZE I AL Al HE
PR R, () WANREW 12 2 —),

c R TEOFIL. Z OEZEFHEIESW TRESE R ICEY A TH
%, 1993 FIZBREE ICKELENE 2 %L (2006 FITRUEE BRI H4) |
1995 4FIC[FEHE AL EMHESHK) (UNFCCC) ZHEME, 2006 420 Ry
7 A TR R 2 R E LT,

- 2009 FICEMREZHEE ET2EITHEBOEZAELEBZES (NCCC) M3
BXOL I AU, 2013 FFEITIE T AR DT KU ZS BRI FHE 2014-2023 H3RE S
iz, Rt TRE/R R 2 FEBL 9 572, 2006 FELIED 5 2vEFHE & L TR
TE S AT [E S BRFE FHlE (NSDP) (35 1 % :2006-2010, £ 2 ¥k : 2009-2013,
5 3 ¥k 1 2014-2018) T, WESEH TUTFTOBURARIN TV D,

(1) AR YT TEEE (National Adaptation Programme of Action
to Climate Change,2006 4~ 10 /)

- EREISITEFHE(NAPA) & 1%, K EOHFEHOES=—XDFER LU
ZAUCKHLT B 72D DHIETH 5,

s RV T B tetb B & _EE(LDCs, Least Developed Country)id,

# 36 B3¢ L E A4 (LDCF, Least Developed Country Fund) ®iE H 217
9 Global Environment Facility(GEF) D 2 %5 17 T, KUEL BN @G T
LD LB =—RZXT DD DR BEOKREEZIT> T,

s DR T EIGATEIGIEE, EIS, DR . 2 5T E O L A
3) B i = — A DOMERR, DEFEHIZE T HITENORINIEAE | 5B
ITENY 2 R b,

(2) B VR VT KA B ERS EHE] 2014-2023 (Cambodia Climate Change
Strategic Plan 2014-2023 2013 4 11 H)
 AEEIEEH B (CCCSP)IZ, AR Y7 AE M LTV 5 S5 B RE I /g
%712 OO EFEEFBR CEIT R D,



- CCCSP i, 2014~2023 FEDA 1% 10 FEICBIT 5, K[AELEIZ A~ — |k
XIS LT RR D720 O E 7 B & FatEE R LIt DO TH S,

- BARPIIZIE, CCCSP 121X, DRUEZAENC L 2B TR, 28y a - HEE -
RS B AR, S)ELMERIITENGHE, )& EiRE, 5)E=% U 7 LFmICEIL
TREHEH SN TV D, £/, BIKAY BAERNC, EF R OTENFHE S R ST
W5h,

« ZHUZ E o T, GHG HEHIfER SARRFHRIRE R D= 012, BEFBUR & Ok
WERI 72 & A fESRITATV, FERDIR A AT L LTS,

B) HITHI « 71 2R YT KUELEBTENGE 2015-2018

CHIED A AR Y T KEAEERIEEHE 2014-2023 (28 & S\ T, HITRIIC,
2015~2018 F-a kG & L7=ATENFHE 2SR E ST\ D,
CINBAEBNOT a0 h, REBTHELE LTS 4 58I
BiEd 5L Bbhs 7y MZOWT, oFRIcHEETE Lz, 20
FERAERRE L TEELEZLOEXNE 1.2-1 1 TRT,



M 121 AFBIT 7 Va7 Ty, HEHGEEET R Y= |

BT | 0% Fudxr b
B, % -@ﬁ#4%\ﬁﬁ\é%\ﬂ4ﬁvX%@ﬁﬁ®*y%U~7mk
»#_‘ 5 ) FTD AEZ IZ W THIEEM L TV % 2 A DAKRRAROFIHIZ IS0
L TREDA b 7 %475
SR MR- L - TLOARBECHEAT LA T Y bD
BE | TR ey S — T ol
BERD REL | Fia kO FEFEY & BLO5ER(L & IRBAL T A HEH B O HI
c TEROFTLERT X —ICB T 2 E&EE R LT — DN
THHA RTA L DRIE
B O L X RIS T D EFEMZE, TEICET A
M OFERK
s TR SMEs OBBETOTEA R |
oL * TR O SMEs [ 4 2 feii 72 = /b 5 — M A B9~ 5 G O e
T . F LRI S —ICBY D HAFRET L X —fEORT v VA
FT¥ DE i
) c THY U X —I2RB D FARRET 1L X —OI% A EAR OB 2 il
H DR
LR 7 X —ROTLEMAMICB T DAY A N TOFAETRET R
L —DAPEDHELE
TNV TRERME NS ) = TERE TS0 7T LAOERE
PPN -9@<&%3%@K%H5§%%%ﬁmﬁﬁ@ %@@%i
© RERIMRRE TEDOREEZ IR T 2 TEICHT O~y B TV RT
L
[ 4% TV = A T T O, B R OB RO T~ A X —7F T
B ST DT — L BEDOH A RTA L OEE
S BRI A
;% © RAEEENC KT D TR OZYGERGE © 20% (=R /L —2h5 M)
AX
NN sz aYV— U XNIBT BRI IFEREFHEDOKED M vy M
BOLE | FEFEY -
B | musme ;é%%ZAA 7 D@ LT T1ITHE 1 ARDOAKR] F v
K& - B, WAL T O R A (4 )
g'ﬂ% RERE | | s, AR O DI 51 5 Y = 4 — RO
C KBRIEYEIZ R T D HA KT A > ORE, THHHE
RS | B (BEEREB S B

« INRAEAEICEE T D REEE - IR BN O SR
([F_k)




1.3 HVARST ORI NIF—BEDOES

AR T DERNF—BOR, BHBOK, B O£z L TFIORT,
(e B o ROTEHT ) o EE R EEL MR 7 =— X2
WA, 7 7 A Sv LA — b P26 4F 12 A JICA, HRlztt==
Vv, PEEIKRAET)

(1) =R /L ¥ —HR
s R TT EBFOT R —BUR T, 1994 IR E S 7 [Energy
Sector Development Policy | |23\ TR BEEZ BT T\ 5
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X% 1.3-1 EikB L OBEES

No. Name of Standard Documents Promulgated by Date Promulgated
1 | Electricity Law of the Kingdom of Cambodia The King February 2, 2001
Sub-Decree on the Rate of the Maximum License Fees applicable to Electric Power
2 Service Providers in the Kingdom of Cambodia Royal Government December 27, 2001
Procedures for Issuing, Revising, Suspending, Revoking, or Denying Licenses September 14, 2001
3 | Revision 1 Electricity Authority of - ["py corber 12, 2002
Cambodia
Revision 2 March 16, 2004
Regulations on General Conditions of supply of Electricity in the Kingdom of
4 Ca%nbodia ey i . Electricity Authority of January 17,2003
Revision 1 Cambiis December 17, 2004
5 R?gulator)r Trcatmen_t of Extension of Transmission and Distribution Grid in the | Electricity Auti:nority of October 28, 2003
Kingdom of Cambodia Cambodia
6 Regulations on Overall Performance Standards for Electricity Suppliers in the | Electricity Authority of April 2. 2004
Kingdom of Cambodia Cambodia prit <,
s . ; . Electricity Authority of .
7 | Procedure for Filing Complaint to EAC and for Resolution of Complaint by EAC Cambodia April 2, 2004
General Requirements of Electric Power Technical Standards of Ministry of
g | the Kingdom of Cambodia Industry, Mines July 16,2004
First Amendment and Energy August 9, 2007
9 | Sub-Decree on Creation of Rural Electricity Fund of the Kingdom of Cambodia The King December 4, 2004
10 gl;ijl;-nDc:.csree on Principles for Determining the Reasonable Cost in Electricity Royal Government April 8, 2005
1 Prokas on Principles and Conditions for issuing Special Purpose Transmission Ministry of Industry, July 212006
License in the Kingdom of Cambodia Mines and Energy yeh
Specific Requirements of Electric Power Technical Standards of the Kingdom of Ministry of Industry,
12 . ; July 17, 2007
Cambodia Mines and Energy
13 Regulatmng on General Principles for Regulating Electricity Tariffs in the Kingdom |  Electricity Autl?.nnty of October 26, 2007
of Cambodia Cambodia
14 ]E:roce(_m_resl .fo_r Data Monitoring, Application, Review and Determination of | Electricity Auﬂ?onty of October 26, 2007
Electricity Tariff Cambodia
. Electricity Authority of
15 | Grid Code Cambodia May 22, 2009
== A 3
(4) ) H i B

[E D FE 1 VERR AI(GREPTS: General Requirements of Electric

T ¥ 3 /L% —4 MIME:Ministry of Industry,

Power Technical Standards of the Kingdom of Cambodia)i®. JICA 723§k

Minesand Energy) (B3 = % /L ¥ —4 (MME: Ministry of Mines and

- GREPTS (%, %1% [ FHEQ450)), H28E [E
HAWHEIHGL 4] OEF 656 RO SN TS, 51 ETIE, HEED
FEFE, BANEAED ARy ONE M #PH, L - AR ORI,
FOPiIE, RO, REREFECOVTHESNA TN S, #2H

b DN, 200448 H 16 HITE T E L THI SN,

DI AZXFK 1.3-2 12R T,

i

JEN

Energy) % 71 7 > % —s3— h L CHEJi 71 C GREPTS £ & L TIER &1L

BABICER END

P




X 1.3-2 GREPTS FE/Ji%HIC B R S5 AR FHED &

Boim (15 R~F65 &) DR
Part 1 ETOEIRMEICHEBO—REREIE (B15%&~5F205%)
Part 2 KB BRIWIHRT D — AV ERFI (F21 £~H255%)
Part 3 KAFRE BRI T D — RO EREFIR (5526 &=~% 28 %)
Part 4 Z DI ERIF AT 2 — R EREER (829 £~F30 %)
Part 5 EECER I @A — AR IR (31 &£~ 39%)
Part 6 B EREERICH T 5 — AR (%40 £~%F 48 %)
Part 7 PIEEE BRI T 2 — R ERFIR (%5 49 &~ 56 &)
Part 8 BAEHRIZRT 2 — KA ESREIR (FESTE&~H65 %)

- GREPTS 1%, MEREME ] # A TOIMETH Y | FEHMRBEIHE SN T
Wo MERRBUE)] Z A4 7 TidZen, BOREEZIZCD & 5 eEETIEE
[EERFIVENHEL SN T T, BERFELEO [HEREL) 25
ELTWVDOT, BHHEHMEED THRERE] (LXK LN TN,

LALZRR D AR T TIIBEBRFELEOMMBAHIZ Db DREFH TH Y |
ZTORNBEELEWEITE 222, MIME kO EAC(Electric
Authority of Cambodia)iZ. GREPTS % TILE HHATEAE L + 512 #E A
THZERTERVORBUIRTH -T2,

c FDT=, 2004 FHH 2007 2T T JIJICA DEIZ LD . EAC I2xf
T AR ARSI OM &R TAIIFE - 4E - BLEICFHR D B HIf
FUEAMHI(SREPTS: Specific Requirements of Electric Power
Technical Standards of the Kingdom of Cambodia)% {Ef% L.
2007 £ 7 A 17 BICIERHE S Nz, £ D%, 2008 725 2009 FTH T T
KIIFEEIARD SREPTS 78 JICA OIHRIZ K- TERL S 41, 2010 1214
b STV s,
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HEREEA v 7 TR D=8, 2015 4E 10 H S 7 7 XU HIC BT 2 FLRETH
Ha L L, BURSCHEOMRE 21T > T\ 5D, F72, 2016 4 1 HIZBHE
SNTBREEE FMEO [JCM A TRELE T — 27 > a v 71T ) v _UH D
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WA Em L7, I512, 201642 A, LRtV —2 v avy7D7 ru—
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AR X DI RFBLHEE TS (LU R EREEE L) | 125
XMEEETLHHLOTHY | KRB D /) v 269 50T &
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IZJCM 7 ¥y NMERFIZANT T=iEEh &2 S50 L 7=,

¥, ERK 28 I, i E A St =X - T - T - TR
EAFEETIC T, AR D 3 DOJEE) & FMIE =% « B 1508 O LA AT
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ZEILL, REE2ITH, KFEL->-THELNDZENTIETEAV ML
BHZBOWTHEE SIND T2, RFE~DOFREITI T/,

- MF% 3.2.2°1 18, BAY NGO LA T U N &R,

i Clay,Laterite
Ceal I(_;Im:ﬁ;e Ba:xite
Mill Crushing
Raw Mat
Raw - Coal
Preblendin 5
Mill g b, Preblending
Preheater &
Kiln
Main i A g .
Transformer - - - = =
Warehouse e % — i =
& Werkshop - . W T 8 T Phram Pesh
CCR | J __,.-:jj:-"' “l” ;
Accommodations - e
\\\a Gypsum Te o P,
Crushing s
To Kaan Pat.
.
== i i Bagged Cement
e Clinker Cement Cement Packing & agged Lemen
T Kam it Silo mill Silo Dispatching warehouse

X 3.2.2-1 AL NTHEOMIKEL AT 7 b
(i FoTErA v —F AL FORKERLY)

(1) AR L O O

- AV R THICBWTREBOREEZITH 7Y b —%—# (PH) KO
ERD 7 U o h ke AHAEIT B HAE (AQC) O 2 1 FTIC BB AN A A
FEBEL, FRA TN OHLNIEIEMOTHRELIT), BATS
EERTD 5 RA T, ROHGS — £ R BROFULSIT% 3.2.2-2
DEY ThH D,



X F 3.2.2-2 E AR E O

NG ML R
7V b —2—(PH)A | BEGRHIEER | &A% & 22.9t/h (@ 0.9MPaA,
{5 LA 7 296.0C)
AQC KA Z WL E AR ER | 2838 & 35.0t/h (@ 0.8MPaA,
AW 347.3°C)
KRHA—E 3 EMK | 3000rpm, FEERE 8,000kW
50Hz

(2) HAFAMTF L OFE DAL E

c B AL N THA~OBEEINEEY AT L E LTL, MEENLRRT
VXY A 7L (SRC) BNEL VWL TE T, HE, H-Ry AT A
ELTAAFU— A7 (BC) AL FLEGTHHWLILLEFN
AEFIUILOHTND, NAFTU—HA 70T, 2 BEBEOBSHEITH v
AT LT, 51 BPECTHEEARIN ATV, 5 2 BEBECRELZITO, BUIR,
NAFYV—h A7 e LTE, AHZ %4271 (ORC) &Y —
FTHA 70 (KC) MHAWVWLND Z ENEL, 2 2O THW LIS B
BHLHE>TND, RIS TF IV —P A I ML, BRT TV A 7
LB L CIXER 8.2.2-3 IRT &RV | i ESEMEICR Y, 2D, A
HHEE LRI R2EEZ A TV D,

- HT XU AT AT, B 1 BEOBSSHIIEE A LB O,
B2 BEEORBIZVY a AN, VX E U EEAVDIGERS
W, B 1 BBEOEGIHLIZ O BB EA A L o AR EEFE X, 160°C~
2T0°CHEE & SN TEBY AL IS EILE N D IEEEIL 280C~
400°CREEE &L S THY . X7 L HE 2R TIER 0,

cE, V=T A 7T B 1 BEOBSSHUIKZ V., 5 2
EEOFREICT =T NEHENS, AL, F 2 BEOT U E=T 11X
EEET V=T CREET VBT IS, EIEET VBTN

BICHWOND, BV —FV A7 VDA, 5§ 1 BEOBAHELR)N
KTHY., BAV NILEORBRERICEL TWS, —F., 7VE=T
DODEHFNTEHE L <, VAT AREOYRIIARKT v X oA 7 v LR
JEULF ERESIL. 77 NOBHESCEED DI ORGSR T, &
R7 o FX YA 7 IVITENER S D,

Ll Eomns, REETIE, BA LV N THOBEBCHE AN < .



RIS FERED L WER T v X oA 7 TS BEERINGEE S A
VARNE-YNCZ | =i Oy

X|# 3.2.2-3 KR T XY A TN ENRLFT VYA T ILDEER

_ A NAFVHA I
et gty | BHESFLHAIN | B —FFA T
— YR BT S o % — YR BT S
AR —
Rk Foe AL | BB ()
BT HRE R % BT HRE
vlay
BAAR _
%‘@MK ( i gvay | B (C)
RE7a
TS L—H P R AL — &
H—¥ o FE
( < R o] 2 B—v . e
e
BHE Ok | ki, 22 o b (e
) AT Z8 10 D M M ENER UK DNZEHY)

(3) BAFHD T AT LXK

- [¥% 3.2.2-2 TRLEEY , Y e —%—PHRA T, AQC RA T,
A —E U REHOEANEZRH Lz, EARIEDO Y AT LXZ[XFE
3.2.2°4 \T/R T, MM CH e JCM B gL LT, EA
A LI Th D,




Turbine w3, Generator

—_L” Condenser i

| Receeuiatod codng wan -
PO In nocg e Cooling

ower

Caocler ESP Filcrodaled

coaliig walnr =8
B

Cooching water pump

Flashgr
i
8 Condenser
pumg
Gomlenser | |7 Demineralzed
wlel il

| Hh brng.high press e waber

ﬁ Darminerafizer
1 :

Concemer wier LT R B2
Bailer feed pump

High temp.high pressure water

(i
P boder main ekam

X3 3.2.2-4 BARED T AT ALK

(4) FRIFEEEOKRGT

« BEENEILER i O A — 1 — T 5. Shanghai Conch Kawasaki
Engineering Co., Ltd.7»5 D AF7—4% . B L, Chip Mong Insee
Cement OAREBRBRL EOT — X Zotll, FRIBEROMRGT 21T
7o K3 3.2.2-5 TR & 91T, FFHIAY 32,442,120 kwh D FEEEAE
s,



X 3.2.2-5 MEEMBEE

IEHR L T — & HofE ik AL
1) ¥ ERE 6,170 — kW
2) HOWHEE 470 — kW
3) IEMIEERE 5,700 1)-2) kW
310day*24hours/d
2 R 7440 | (310day*24hoursiday ),
) hours
) L TOBYE
;3 Fo A a5 %
b) % == A("C\‘\O) "*i
e I8 FEI% *%UJ 90 %
=3) EWREEE
X 4) )
X a) ¥ UBEER kWh/Yea
WRAEMIEER 32,442,120 o
roRR X b) KEMHEEHE v
=5700kW X 7440hour
X 85% X 90%




3.2.3 EEAFRIEIZHD D RRF R
- PIHA$EE%EIZ. Chip Mong Insee Cement ® H &.& 4 CilliE% T iE
LTW5,

- BEEANRINOR R O E L BRI >W T, TS TeEAREE
SNbd, DD, @%%ﬁa WS U T, HHOBEZNREHIB T 52 &
NG b‘(%éo

- AEIDRFCIE, WMBEEORT, FREKAEIREORE,
EREORE, REEEROBRMN &7,

(1) BER &G %

« BEENEILER i O A — 1 — T 5. Shanghai Conch Kawasaki
Engineering Co., Ltd.iZ. RAEEEIER =72\ 2, PIIREEEIZ,
Mlﬁmoﬁﬁﬁﬁ%lﬁ32&1_rf

X158 3.2.3-1 BEENEINGR i O HLAH

HH HEST : CNY HAM : JPY
Engineering 2,200,000 37,422,000
Offshore

) 46,800,000 796,068,000
Equipment Supply
Supervisory

i 2,500,000 42,525,000
Service
Construction and

. 31,640,000 538,196,400

Local Service
Total 83,140,000 1,414,211,400

s A L— M LTI, 2 RAFDISSERFOfE, 1ICNY=17.01 T
BHLTWD,
RS AN 2, REFEEOIRE - FEESC, JCM i fifibhxt
%%ﬁ%%%ﬁ_Aﬂékm@w4%m®@%&§f%@

(2) BHEAFMERCHEE DR

- 3.2 2 HTHRA LT-MAEFMIERIL. § 32,442,120kWh/FTh >
oo ZOFERIL, kf/bi%ﬁﬁﬁbfbéﬁﬁﬁﬁgib%wﬁ
W, FELTCE BEHFEE L L TEDIL, REDNSD
AT 5% ﬁ;@%ﬁpoﬁﬁé



- Chip Mong Insee Cement 232§ L T 5 kWh & 72 0 OFESENE T,
0.124 (USD/kWh) Toh 5728, BEEARIIEEIZ L - THII T = 2 EXR
1. BXZEM 44 BHAEE 2D,

- FRRoRicky ., WME LA,

WA A SR HIR R (M) = MEEAERREE kWh/4F) x kWh &H7-
v OEIEHE (USD/KWh) x A% L — K (JPY/USD)

(32,442,120 kWh/4E x 0.124 USD/kWh x 109.42 JPY/USD =
440,177,280 USD/4F)

s ZRL— MZBELTE, 2 RAFDISHERFOfE, 1USD=109.42 [
THHLTWD,

(3) HE L O

- BEENRIIN G O = B o8 E & LT, R 1,000,000USD/AE
(=109.420,000 M/4) 7nd & OBEHER CThH o7, BT mY =7 |k
DA U 7o E B H 2 M3 8.2.3-127 7,

X3¢ 3.2.3-2 BEEABI A 0O 1 E R H OB

HH X Kv: USD AAH : JPY
Employee and
200,000 21,884,000

other Cost
Raw Water Cost 120,000 13,130,400
Chemical Cost 120,000 13,130,400
Equipment Repair

. 400,000 43,768,000
and Maintenance
Plant Insurance 160,000 17,507,200
Total 1,000,000 109,420,000

< B ORI ERIC S S HEEME X W R L TV B,
c AL — ML TIE, 2 RAZEDOIGERFOE, 1USD=109.42 [
THEHLTWS,

(4) FE RN O RET
cUTORICLVEHE LZGEOFRERIELIT, 2L T ok
2725,



(eBeEE - WihAa%E) | CERIE IHIRE - )

> B L DOEA 4.7 F

> M4 50% DA 2.5 4F

> A4 40%DE A 2.9 4

> A4 30% DA 3.4 4

- JCM i FEOFEHEE OO E SO HL & LT, HERINFEL

N3EULETHLZEN, OLODREMETH D, TD=D, ElEmibxt
G D 40% DBhE THhIVUL, RO FTRENER® 5,



3.2.4 CO2 HNEZhREMFE, €=V 7 HEICET 285

c INETHHA SN TETON TWEEEIN LIEELXITH = & T,
RRBINOOBENFHAEZHWT 2 2 ENAREL 2D, ZOME., %
MENZBLCTHEHESN TV CO2 BEAHIET 5 Z LNAIREL 72 5,

BB, KEXETEATIHIREVAT ALV EONDREEIL, [FIIY
T HEEAET DHaxli B IKOEIRIC LI RE ) ED 25%*@%@%@ EN
FETEATIHREVAT ALV AABEINTZENTIETTHNTHE
X, 2z L CREIIIThILRV,

cBERFMHAOEEFHETON TV DEAEEIL L, FEEEIT O BT
D, RIEFMOEANIZILD, BEVATLNLDIEEEDHTET. 7V
v RID OEBEAHIET 2 2 ENFHEIZ 72 5, IRERE AT AHIEIX
UToXoIcitEEND,

(RN IEEY AT LORER x R T 07 ) v FHEHIRER)

- 3.2.2 IHTRHE L7BEARPEE Y A7 AOMBEFEMEERIT, K
32,442, 120kWh/4-TH - 7=,

ARV T Oy FHEHAREUZEE LT, Pk 29 4R JCM # i
B FEDIGHETHERT A7V v RYEHRENRE &, 7TV —T%
KON TNDTD, ZOMEE A WD, KFE 3.2.4-1 12K 29 4% JCM
BRI FEEDOIRETED LN TND 7 U v RIS ERT,

c AEIRIIE AV X—Dh T IV —T [TFTNEFEREO A E T
L6 TIERWED, BlFE 3 BEMIC/R D, BT HEASFTT
> bDOILHIIE, No.2 @ Kampot-Shhnouk 7'V v KTHDH7=H, 0.643
tCO2/MWh 23 H S 5,



3 3.2.4-1 ~Fpk 29 4FFE JCM @il 4536 (kg #E7) CO2
PEH R B (tCO2/MWh) — B %k

[(ELlE—EF T ICveRREIEFROER FRL TR SNSDDTHY,

H29EE CMeRIRTREIER (RLE) FENCoRL R (co2/Mwh)

_ES
=

; - TR L E— (PV.

BTN B, AhE)

no. |t ol | e R —

O |- SCEL | FIFIE % okl | RFEE
FoE 2D 0% | BOBER i 5018 | Dk

S | ET e 5 |WEBY

_ BEE
11 [fm - | RlIFE3 08 - 0.353 0533

I #03
RlFEs hhur

No. ) B HIxF— |
1 TSI 0.384

2 Kampot-Sihnouk > U= 0.643

3 Kampong Cham?/ ')« 0.724

Source: GEC TH2OEEICMTMas M (—ninW) BAHCO2EEESR(xCO2/MWh)—KE]

- L7223 o T, 4R CO2 HEMHHIEEIX, 20,860 tCO2/FETHh 5,
(32,442,120kWh/ 4=/ 1000 x 0.643 (ton-CO2/MWh) = 20,860
(ton-CO2/4E))

- BAROMAE ORI, a7 MERIZ 9FERTh D, (5
ERE PE DM A FICET 240 (U444 =H =+— B K&E
BHEAHE) ORIFRE Z [9 4 (BEI L ARLENEERN) | 20
) Tol=o, 7uv =7 Mo CO2 PEHEIEEIL, 187,740 tCO2
Th D,

- WiBh A E X R, 3.2.8 HTHIRD 40% D4 & L71-54A T,
3,039 FI/tCO2 &\ ) REFER L 7o 72,

(3,039 1./ > CO 2 =fiiBh&prEgi+ (CO 2 HIlfE4FE X EEM
HHH) )

- ZOfEIL, JCM BRI FEDFEEHA DS IV EDODHELTH D,
T Bh 4 TR A% 4,000 F3/ECO2 LATF &) EHEZ T 72 L TV 5,



3.2.5 JCM EE[LIZMIT 7 kREd

- REBFEFOHH - BB 2TV, Te— 1T =T ) T
FRICRFEFEE ZH > TV iZniz,

- JCM i FED 7 m v = 7 N EMmMAT & KK 3.2.5-1 1277,

RFEFHEEEIT B Fo—rxzo =70 7 BEREINIEE S
AT WA AT S M 21T Chip Mong Insee Cement TH V) . [A4E%
oy —v 7 AoFREEE LT 5,

- F 7o, BEENEIIEE S AT L DORE - ik - B2 AT EITR S E O
JINGE L &P EEED A 2 TH S Shanghai Conch Kawasaki
Engineering Co., Ltd. 23043 2K TH 5,

' ™\
A A E BT
RE4
L A
' ™\
HhERIREE 2 2 —(GEC)
- e
E3] = MAYEE SN
REEEE HESBXE
i (Fo—sL (Chip Mong Insee
fWEE E ILLZFYLY) =T LRE Cement)
L REEELGOHRE PR B ROENR
(E% R D SR - 30 - NG 7 (BB fWOREA - EiTE)
BEERE) » GHGsHHAIR S D=8

»GHGsH#HEIBEDMRV E=HULY F
FPDD{ERL. 7OSc 028
-

EPCaAV 505 —
(Shanghai Conch Kawasaki
Engineering Co., Ltd.)
> RRENRERVATLOR
At-SE-ELE B AT - EIE
LR EE
» EATEETE £

%32 3.2.5-1 M EXDO TS0 =7 N EMEE

- EONRR - BEAR O E - MERFE PRSI 2 XK 3.2.5-2 1T,



HEFEXRE

(Chip Mong Insee
Cement)

FEAVRTIEOEEHEE

EPCaV TIOR3 —

(Shanghai Conch Kawasaki
Engineering Co., Ltd.)

> EERFHR—b

X% 3.2.5-2 B GRS - g OEE - MR BRI

- MRV ZEfifkiil 2 X% 3.2.5-3 1277,

RRE=XE A HREEFXRE

(F'a—sL (Chip Mong Insee
IO FY) Cement)
PE=RLTOER PEZSZ)TDER
PE=RYLTHER OB ABR FPEZADTEBRORESRE
~O/E = E~OHE =

[ 3.2.5-3 MRV i Al



3.2.6 JCM BX{E#HBh#R & DRI
CARFETORFIZILIZ, b EOEELY LaiE L CHpk 29 5
D JCM i O IR ABTIRE LR T 5 LN TE 7, L LR
5. Chip Mong Insee Cement 73 BEZLMEIN G D AFLZAT > oG K. 12
% L T\ 7= Shanghai Conch Kawasaki Engineering Co., Ltd. TiZ72 < |
HE EPC a2 b7 7 ¥ —nEFLT 545K & 7> T L% -7, Chip Mong
Insee Cement D EI=4ETdH 5 Chip Mong Group DH|WHZ LB H D7 &
W TWD, 2078, fERIC, JCM EZEMBIDIcEEZ Y Fifd 2
Loz,



3.3 FE2 : Y —EXZE/NRvH5—U LTz ESCO BEEDR
RAETILDIREZE
3.3.1 HAEOHE

(1) FAENE O

KGN E L AT Ll E O & R —e R L8y r—Ifb L,
J~#~®ﬁﬁﬁbf%“%%ﬂféE&D@ﬁ~EX@EVXX%?
VST Z B L& T 5,

7=l 21X, KRBERE AT L&t — XXy Fr—fpL, =
—F—OHCAMEL TERFEICARLVEHRE L, BELZENELE
DN BEEAT D L0 LKAl T — =K, —E OFEEN
BT IUE, K ES AT LOFTAEHEEZ 22— =BG TE5 L9
72 R hRD ESCO B4 — B ZA B3G5, _9Lt%—t1%%ﬁf
XX, BENNIARLERZ HHEEESCH/MEEICB N TH, fl21F
BIRELZEITO 210 T EFELRDZKE L% K%t%@/XTA%A
FTDHENAREE 72D,

ZHLEY—EREFEET LD EZFFA LY —A (HL, Y
— 2B EE Wﬁ)#éwﬁk@@#ﬁﬂg /2%, ESCO #ly
CRAAETINVORMEORM, BLO, EVRAETINVEHEET D,

72, ESCO Bl VA RETNLOFIHE L LT, =—XD b HIE(ER
BORPE, BILO, FPEOKEAEDfi ~DIREETT-> 7=, ESCO
MEVRAET VDA A —T % KE 3.8.1-1 ITR-7,



Before Project in Project After Project

X% 3.3.1-1 ESCO I R ZETF LD A A —K

AFHATIX, ESCO MY X XET /VORUE O, KHIIED DR
FEIT729 L bz, ESCO Al 2T VORI HE O, KBt
HEVAT LOBEAOARMEZHET 2D CEAEN OB, FERA
PEOFA, CO2 HIPRESE HAXI IR OMGE) . 158 2 OIFEIEE &
IHEINA Z XK 3.3.1-.2 1IcF LD 5D,



X% 3.3.1-2 {FHIHH . BLO, {HBONAE

{EENH H

TEEONE

ESCO Y — b 2 Dt
KHISL< VDT OHLH
ArRREREAE L O E

ESCO M4 — U 2 OHUH Al & 72 5 Bt ot
% & DEHEGHIC LD . EURAEFAERD
ATHEMED IR AT 5

ESCO A% — b 2 D2 ft
K-S < D DIz DHFT=
7 LA A R BE 0D S HiE

ESCO AUt — & 2 O BEF Al & 70 5 877 7osdith
SRR Y — A&, Ty v REESIR SO
FIEITV, B VR RAETIVEBLO A REMEORRGE
2179,

ESCO A4 — v 2 0 Fl| A

ESCO Yy —e 2DHMH L LT, L 2538

FOMRE T2 DHT- 708l | iS22 RIET D,

HiA & DI

ESCO #itr— e 2DFH | ESCO Y — b 2OHHE L LT, L@ THHE
HOBHGERRREE L O | LEEBHEE, BXO, Xy NU—7 FLOBLH
ELTE oh it JRbT/ & L EERRA TV, AT - B

DENRZAT 9,

JCM FEJERIZ AT T2
Toeat o F it

ESCO A4 — v 2 4@ it F et & R A& et & D1
#H &7V, ESCO Bl — & ARENLIC T T 5,

REFEZ O - B
M

JCM FHHELDRS, EHEa v Y —v 7 20 EFE
FLle D HARBEEZMB L, BT E21T9,

7 R R R A B
ISATENE B O 7 a2 —7
v 7

MEEEERE LTz [ o R_RUBRR A Bt A TEh
B 27 X UEMNCIRH L, e —T v
TEITI,




(2) ESCO BH— v R DFELFE & 72 5 SRl RS O gt

- EAEFE O BLH R CRAZ - 35 L 7=, Bl &mii%Ed <& % TACLEDA
Bank (77 LZ4R17) | . 8XL O, [SATHAPANA Bank (¥ % /37
#1712 ESCO Y — v AR & U CHEEETE R, MG - iin
AT o0, L LB, THE TRERDZRWER, o TR
WTHVFEEIZRIPNENWZ &, WaROFHEOLRE Y 27 2BET 5
CHHGOMENME L 2 57 COEINHBE L, MG OWIERE R L
D ESCO M E YR RAET NVOMEITEH L N2 G- T,

- — T, Bl EESREE ORI E LT, AFE TMGM
Sustainable Energy Fund] &g L. W7 7 To ESCO U —v
ZDIMEOEEE Z RFIN 2TV TW S, B7 7> R, PRk TH T *
FHECHAMREZ AL —FEIIKMEST 277 RTHY, 224
J e Axva s FU KRS NTT 7 —#EMseir L EE L, JCM
I FE OB RIR SN2 FER L F-o T\ 5d, BIfE, HF 577
v ROSE I 23R ©, &R 1 B2 ET V7 ~RET 52 L%,
LAY ARG AR GAY

- B RER OB A LU IR,

(D ACLEDA Bank (77 L Z4¢RMT)

AKJEFT7EHN : #61, Preah Monivong Blvd., Sangkat Srah Chork,
Khan Daun Penh Phnom Penh, Kingdom of Cambodia

web %1 I : www.acledabank.com.kh

WEEE : 1993 ERRALON AR YT EERKFOREESITTH D, =HE
KEATHRFEATO 18.25% DR ZRA L T\ D, W RIT S TR
<, 2008 Iz T A ANEH L, D% 2013 FITiF~A 77 A F
TAFETI v rv—EHLTWD,

@ SATHAPANA Bank (¥ % /3 F4R1T)
A G BT AE #t ;- #83, Preah Norodom Boulevard, Sangkat Phsar
Thmey 3, Khan Daun Penh, Phnom Penh Capital, Cambodia web
HA b : https!//www.sathapana.com.kh/
BB : A AR YT AT 163 DR A RO, I AR DT NHLERBA
— A 2L, BABLCTH VAR YT 5HRICAD I AR T KO H R
FEHITCH D, 2008 FITHRAStt~ v oF2tth e LTHZEL



T AR YT EEYO B RREGEBIT AN T RURIT E | H
NGO #Hi&H & LT 1995 FIZHN SN H R T DORF~A 71
T 7 AT AR UhO&h) 2 TR E AT HIE T, 2016 4 4
AITHEA U=, X3 3.3.1-3 ICY Z N FERITOARMEE 2R,

X3 3.3.1-3 Y% &/ F4RIT

(@ MGM Sustainable Energy Fund

web %1 I : http!//www.mgminnovagroup.com/capital/#msef1l
W PRKIC RIS DRk A e O, BAETRE T R L (TR
A& T &7 7 o K (1 5,000 77 RVBIE) T, 2010 4FIZBRET -
TR F =B ORESZ T D Marco G. Monroy KIZ L VR &h
72o MGM #E0D T2 G Jeld, MR - AT /b« /N7 vk
Bt T H, MGM #HEARE O T2 HEF I TRIN R E 1T (IDB) |
RA Y BFEAt (DEG) 72 & OEFRBAFREEICI 2 T JICA & & %
IToTVWD (BEARAETX - BAEFRBT XL —FHEO—ER) . Ald
DBV | H 7 7 RO EF &2 <, Hgko 181% 17
VT SET LI L', BRIWEEW TN TN D,

(3) ESCO B4 — & 2 OFIHH OFffi & 72 D% - MO - Wit
WEREEOREICH EHiE, [ I74 XY/ ki) 12 ESCO M e
VX AETILORME L LTOEEE R LTV,
F7m, LU & 7 R DIl T O R EE O b L. T



LF—HEBEORE W [T o _RUKBEAE] 2R WEEE, Bio
2 7 O IKG~D KRG SF IV DFENZE LT,

IHIT, HOIRFABEOH HEMME LT, T VHaE~L L.
RARFELIRE DE S « R FTEEMEI A~ W /1 &2 BV L T\ 5,

ARl R 2 S LY T A X v U, T KR
AN OWT, BEEZ U TIORT,

O YA XYy fEk
%Pt Phum2, Sangkat Chroy Changvar, Khan Chroy Changvar,
Phnom Penh

T KR, PEEEHHEME. (BHKitahara Medical Strategies
International
BARE : 2016 4= 9 H
web %1 I : http//www.sunrise-hs.com/index.php/jp
A2

- BB O Dbl ) OpREN &R CHME AT 5 F¥E,

* 2 OO FTE, &FHO MRI, CT ZHz 5,

- K20 NDOHARNEREA S » 7 L BARTHHEZ T 728 100 AD
YRTT NAL 7L o THEE,

- R RORERO— R, — SR T bR E, TABRARNEL, K
PREAMVEE KA NTERE, FERENEN, UeE D T —2a v ARED
Xy NU—JIC R DiERE2E, BEEEZ e & H AKAED & i E 72 R
- RZRMEL TV D,



X% 3.3.1-5 Vo T A XV v U5

@ 7 U KEN

b © 45, Street 106, Sangkat Srah Chork, Khan Daun Penh,
Phnom Penh, Cambodia

web %4 b : http//www.ppwsa.com.kh/

WEEE - 1993 0 AR T EEORE & & HIZEN G ORI &3 1T
RS RMAE DA 7 TEAFIZE D fLA bR 7=, 1997 FITIFAtE &

L CTINT, Bl U KB HEPPWSA) RSN STz,

1999 ENHALTUNT B TFAGER 7 7 U KEAS 6 LT
BEBZR-oTEY, 2003 fE0bihE ~72 JICA 12X % TKEFE
IMER T Y27 FIICHLEE L, 2 E TIEEITH> TE 72,1993
FEIZIE 2% 72727 ) v DKTE W e SRITBE Tt 90% & 48 2.,
TR DT DIZAKERHE I T & Ze o e THIUKFE ] ¢ 90
FERD 70%0 5 6% L £ Lz, Tokhix, 7 oy
B EMEIN TS, T U RUKEAREE DFT LA DR O T A X
% 3.3.1-6 (Z" 7,



X F 3.3.1-6 /KENtLE D HEDOE



3.3.2 ESRMARIZE S S Hffket

O VI XD xR

- RIS & e x . KB REREOEADKRE, ESCO At v =x
AZOFAHFE L TCOWAHEBENL TV,

VT A XV N UEREIE, 2016 FE A ISR L72IE D TH D | 2
TS PRI ORI THRFICBEICHE X DT TV A 72, B iarod
N X DRI, LV, L7 -> T, KEBAXRES AT LOEAZ
LIZ-> T, Bst&17 9,

[ KEE3EE L AT L OET]

- KB/ SF VI COBMF L & HIT, RELBFTOEMASN—RAEE
BRICHEE L, SRV B OB 21T > 72,

ELXN~X@*%%%%@ﬁmX&~X&LT%%%MT%D

WKV ERET D EBRHE LW ERbhoTz, MR

%¢6 EIXTERVD, BEASRVOE AN, BER T4 S 310,
ABRTORBO LI, BEAOFRRRERS D, Fiz, BHHFAR—X
26, EWORBREZHFNQT, KSRV EEANT D Z L bR LT,

- X% 3.3.2-7. 3.3.2-8, 3.3.2-9 T KL/ SRV DR BAFERH A ~—
ZIRT,

M7 3.3.2-7 ERE L HHAN—X)



-

X5 3.3.2-9 BEHIG AR— 2

[EEEKEDEE Y 2 — /L DRG]
c B OIE Y | EAROFREE ORI L, R SRV OB DR E

AR
RSV E LT, R A = U—Hlo NER660M275A(4)-1L.S @

BN AEME LT, LTS 2ED 5, 2oL, —&ixe KEE
MEY 22— LOKSOER (105kg) 2FEBHLTWDS, -G EED D
Ao Jl & X% 3.3.2-10 IZ7RT,



M 3.3.2-10 7 A b= v —HlitE L O R LR

GiAl

2
o

NER660M275A(4)-1LS

~

INFREe K H ) (Pmax) 275 W

b
H

i K ENMEE T (Imp) | 8.88 A

NI TENVEEE(Vmp) | 31.0 V
NG ER (Tsc) 9.46 A
NIRRT (Voe) 38.4V
FY 2 — )VEHNR 16.9 %
INPRE 10.5 kg
WA X W983 mm x H1639 mm x D 35 mm
VRS B A

(Hdh : 7 2 =+ —NER660M275A4)-1.S H&x a2/ k1)

[ &% iE N OMET]

- BiR @Y | RAROIRE ORI L, B EAE T 5 EOEANOKRF
WMEERD,

BT L LT, JIAARAF— L TEOBIRERE TN E, s L
T, et D 5, KRBT, FIiRSCAV— b, FERKRZ E O
B9 72 EARIC AR THEAE CTRENREEL 0D, BB L LT, iR
L— FNEROKEA A — V& XFK 3.83.2-11, MK 3.3.2-12 IZ7-7,




X% 3.3.2-11 #AEE R E T 0 (PriER)

AT

- S
L] —

y -@;/ / B 77 / @7 __/-_'f & ST S / / F

£ o : e a—

lf Gl AL AT Y Gl T G
| - P A P -
A O — 1} F

X% 3.3.2-12 #@EEEHET L (XL — FER)
(Hgh . JIlA A F— VT3 B FRIER L D 7D



[ KB SRV R EDKiET)
CBUBERA, RO A D, KB SR OEU R AT o T,
AR % K 3.3.2-13 (TR

e
¥

-
=17
/// j AREFIREE |
e RN - vt =31 dhw
NERBGOMZTEAL-LS e : T T o v
FOARTFL— 2w B —— kY sl =k l T E_:_:_:.‘_‘h'a.'leszx_uaﬁﬁ_ .-
e — | ﬁ—u—l—‘ 1 TR TETE S u—u#j TR IERE —

X% 3.3.2-13 KBt/ S x VOEFIS IR (B2 T A X2 2 9ilk)

- BRETORE R, 81.4kW B DO KGR E L AT LN EAFETH D
ZERbhol, BEBAR—Z B EAXR—20OHHKIT., ENENT
RO,

> BFEHEAR—R : 275W X% )L x 144 iR E = 39.6 kW (M #

3.2.2-11 E#R)
> B EAR—2:275W 33 )L x 152 ik i® =41.8 kW (X%
3.2.2-11 T#k)

[FEHEE A 2B E RO

c KIEWIES AT LOEAICONTIL, T Tl —EDERHEE AL
R EEOBE M FIENHENL STV D,

c INTRMAETE N HIERERBE & o % — 2% JCM B i BhIs = DR D K5
FKFEL AT LOERMHEER R ER, BLO, CO2 HIWZNE R H
THEODT =T — EABL TS Z b, AFEETIIZDE
FEEL LI, AT u Y=y NEIIC L DFEMHEER R R ERELFHE



L7z, tEMERZXFE 3.3.2-14 1T T,
c RBEOFER, FEROWHETEA AR EEITR 110,000 KWh/4E) & 72 -

7’»
—o

(% 3.3.2-14 4EMHAEEA B R OB

FEA Sunrise Japan Hospital Phnom Penh
[ES Phum2, Sangkat Chrouy Changvar, Khan, Chroy Changvar, Phnom Penh, 12303 A RIS 7
ESi Sl
F3Ed 11° 3452.0”N 1RE | 104° 5544.7°E
DRATLOKEHNARIVEE= 814 (kW)
1A 2R 38 48 58 6 A 7H 8 A 9A 10 A 1A 128
£RAD1BFHYAFEEEYAMET
5.18 5.16 5.59 5.04 5.74 5.68 5.77 5.65 4.93 4.60 4.42 4.80
AfE:kWh/m-H)
ZAD1BFEHEDESTECHA, &
5.18 5.16 5.59 5.04 5.74 5.68 5.77 5.65 4.93 4.60 4.42 4.80
BAICHITHMENE kWh/m-B)
BEMERKBRNENGEE=10) 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
FICIHERFEH(ENMEEL1.0) 1 1 1 1 1 1 1 1 1 1 1 1
RO—avTaiat ERPE(ERAR
0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
B ENE)
ZDMBEREENEE:1.0) (EP1—ILiE
0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
h.EBEOR BREHLERE)
1 BiEERBENE (kWh/H) 298.6 2972 | 3224 2905 | 33038 3272 | 3328 | 3254 | 2843 265.3 254.9 276.7
IHEORBBICKT5F 1 BHE
3500 | 3500 | 3500 | 3500 | 3500 | 3500 | 3500 | 3500 | 3500 | 3500 | 3500 | 3500
EHE (kwh/B)
IHEORBBICE T2 FHREES
0 0 0 0 0 0 0 0 0 0 0 0
£ (kWh/B)
ERBMATREENZFLERFEN
LB AH
EEHBEH 31 28 31 30 31 30 31 31 30 31 30 31
AR#EERREHEWWh/A) 0 0 0 0 0 0 0 0 0 0 0 0
ARM#EEANRE
9256.2 8322.5 9994 87145 10253 9815.3 10317 10086 8530 8224.6 7648.2 8576.1
EHE(kWh/A)
FEREEAEDRREEE 109738 kWh/ £

(MR - AISHEEN  HIBRERE 2 o % — 557 +— 2 X0 1ERD




KA RIT, FEHELHET 57200 EMTH Y, FEMEED
DTZDITIE, KB S A =T — Jii TR 2 5 D TR 23 4
HThD,

K OBUEIZIE, RE LIz A LT (143 3.3.2-14 DA
L BN ED) o BRETRECR OMERE & B DI, BRIE A RO A IE
PFEAE7R LI K 2B IRASE, SORDIFHMBRPLETHL, K
AR TIE, FEHEOERET 27D OMEMHE & U TR R &2
Do

@ 7 R AEN
« T U RUIKENED 2 ODFKGITKGHFEE T AT LOEAT
5HZEEmE LT,

[ AV 7k 35 DS HE

T R VKERMEDEETDH 3 DOHIKGED S L, Chroy
Changvar {7k & Niroth {#7/K 55 KGRV B AT 5 2 & kgt
T 5, UL S S Phum Prek #/K5IZoWTiE, BARD
ODA TEEICH T 78O KB SR NEA SN TNA T2, AEITED
D 2 OO KRG EXG L LTz, X3 3.3.2-15 (2 Chroy Changvar /K%
& Niroth /KON « 2R,

Chroy Changvar WTP

Mg

°
g Phum Prek
(PPWSA)

Source: Google Map

%52 3.3.2-15 Chroy Changvar #7k%; & Niroth {#7K35 D 7



[KBGERE L AT LD
- B HIBHIER A T, WK ORE BT, KB SRV ERE ]
RE72 G DA A ~N— 2 ZfEt LTz,
« 7 ) U DHENZH D Chroy Changvar /K35 OfIZEEH & /3%
VERE T Y 7 & X3 3.3.2-16, 3.3.2-17 [ZENEIRT,
< Chroy Changvar j#7Kk15; >

®

anlotrdemgimimudnonees
\

[X|# 3.3.2-17 Chroy Changvar /K% DO/ SRV EBEM =Y 7



- [MF 8.3.2-17 IR THEEHN T O U 7T\ TIE, # FEFKFE D
FEICH T D85 T PLHO KRG/ S0 v 2l BE &4 250108 LT
YT THDH, XK 33218 1% T OEEEHES,

S EOEEMLHY ., Fin, AT FUAAR—REEEEIZA
NT, ZOx Y 7Tk, HEDK 60%IZ K5/ SRV EfE L TE 5 &)
ExBNT, REZTR-7,

% 3.3.2-18 M U 7 OHUFEKE O Fi

- X3 3.3.2-17T [ R T aMEENTHO= Y 7TIZ oW Tk, BEROER
BT, 2O BPWHDOKREGIE SR ZRBERERT Y T ThH D,
M 3.3.2-19 1248V T OEEEZHE D,

2O T TR, EEDOK 25% DT Y TR SR E R E T
5D EAREEREBNT, REZ{TRo7,

R

X3 3.3.2-19 REFEM ==V 7 QHEEDRERE /Y



< Niroth 1§ /K5 >
< ) R ORI RENC 5 Niroth /K OMIZEEE L L3 E ik
=V 7 & KE 3.3.2-20, 3.3.2-21 IZZENEIRT,

X% 8.8.2-21 Niroth ¥ /KEGD /S F VR EBA= U T

- [XI5% 8.3.2-21 IR T HREEENT O = U 7T oW T, # FEFKRFE D
Ech= 580 T, WHOKE ARV EZM EE X T 201208 LT



L) 7 CTHDH, MK 33222104 TOEELZHED,

CEE FOEEMLHY ., Fio, AT F U AR RELEEITAN
NT, 2O Y 7 TlE, HEDOK 60%IZ KEE XNV Efii L T& 5 LK
ExEBWT, REZT/R-oT,

X3 3.3.2-22 REGMT U 7O FEFKFE D &R

- M F 3.8.2-21 [T AMBNI O Y TIZOWTIX, BMEES
AR=Z2L72oTED, 260 HIHO KRG SRV EEE R
7T ThDH, K 3.3.2-23, 3.3.2-24 ITHY Y T OEEEHE D,

IOV TIIEMBEZIBAR—ATH D720, HEDOK 25%D =
TICKG NNV ERETE D EEEZBWT, REZ{TRoT-,

X3 3.3.2-23 WEEMT Y TOEME XA L—Z 1



(% 3.3.224 RERIEHT Y 7 OEHE X A~—2 2

[ KBRS B D]

c B A—H—ORERON B I EESEIC, RE A RS
BHTAS, B 7ETIE, Y a2— b 1 K70 OmEET 1.26 (m2),
—HCA T2 ) DRKMAIE, 240 (Wp)Th B, HRROREAHE 2 ~<— 25>
5. sRAME, KB SR ERARE L, [K#E 3.3.2-25 10447k
5 ORI SRV B DR AR R & T,

Site Chroy Changvar WTP Niroth WTP

Map .. T |
%”%;x¢ﬁ??!*

Available Space 2,900m2 (= [Area A] 2,700 9,900m2 (= [Area A] 5,100
mZ2 + [Area B] 200m?2) m2 + [Area B] 4,800m2)

IExpelcted Number of 2,300pcs (= 2,900/ 1.26) 7,850pcs (= 9,900/ 1.26)
anels

Expected Capacity of 552kW 1,884kw
PV Module (= 2,300 x 240 /1000) (= 7,850 x 240 /1000)

X35 3.3.2-25 V47K OMEE KBS YE SR VA &

BRGNS RNV B BEILENENLL T O®Y .
» Chroy Changvar {§/K¥; : 552kW
> Niroth ¥k : 1,884kW



[ R4 E A 2T B R O]
K%t%%/XTA@%l_O%Ti I TN —TE DAERIHE T A %)
R EEOR M ITIENHEL STV D
/Aﬁﬂﬁlﬁa}x HIERBRBE 2 > & — 28 JCM il B S OB D, KB
HFEEL AT LOFERHEEA R ERE, BLU, CO2 HITEEIRZH
THEODT =7 —bE2ALTNAZENE, AFEETIIZOHEA
FiEEb LI, K7n v/ NEBIC K 2FMHEE AR EEZ A
L7-, Chroy Changvar HRSGOFHEAE R 2 X% 3.3.2-26 |2, Niroth i+
7}<i;5']—0>n+ SR 2 X 3.3.2-27 1R,
DFER., FRIOHEEA DR REEIZLLT D@D
> Chroy Changvar /K5 : % 744,000 (kWh/4F)
> Niroth #7Kk%; : £ 2,539,000 (kWh/4F)



v N = . e 2 YN SEg=R =
X5 3.3.2-26 Chroy Changvar /K5 : 4FRIHEE A e E & O MEt
=S Phnom Penh Water Supply Authority : Chroy Changvar WTP
AT LDKEGHNARILVER= 552 (kW)
1A 2R 3R 4 A 5A 6 A 78 8 A 9A 10 A 1A 12 A
ZAD1BFEHBESFECEEY MBI
5.18 5.16 5.59 5.04 5.74 5.68 5.77 5.65 4.93 4.60 4.42 4.80
AfE:kWh/m-H)
ZAD1BFEHEDESTECHLA, &
5.18 5.16 5.59 5.04 5.74 5.68 5.77 5.65 4.93 4.60 4.42 4.80
BAICHITHMENE kWh/m-B)
BEMERKBRNENGE=10) 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
BICLPBRERFRB(ERNMERIZ1.0) 1 1 1 1 1 1 1 1 1 1 1 1
RO—aVT42a T ERHNER(EREH
0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
B EHE)
ZOHIBRENMSEEN1.0) (ED1—LE
0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
h.EBEOR BEHLERE)
1 BiEERBENE (kWh/H) 2,025 2016 | 2,186 1,970 | 2243 2219 | 2,257 | 2,206 | 1928 1,799 1,729 1,876
IHEORBBICKTF 1 BHE
39079 | 39079 | 39079 | 39079 | 39079 | 39079 | 39079 | 39079 | 39079 | 39079 | 39079 | 39079
EHE (kwh/B)
IHEORBBICE T2 FHREES
0 0 0 0 0 0 0 0 0 0 0 0
& (kwh/B)
FRBETREENFELERFESN
ERBEH
EEMBH 31 28 31 30 31 30 31 31 30 31 30 31
AR#EERREHEWWh/A) 0 0 0 0 0 0 0 0 0 0 0 0
ARM#EEANRE
62,679 56,438 67,772 59,096 69,531 66,561 69,961 68,398 57,845 55,773 51,865 58,158
EBHE(kWh/A)
FEREEADRREEE 744,166 KWh/ 4

(MR« AISHENEN MRS o % — 1557 +— 2 X0 1ERD




[X|Z¢ 8.3.2-27 Niroth /K¥ : [EMHEE AR EEDOMRT]

EE4 Phnom Penh Water Supply Authority : Niroth WTP
AT LDKEGHNARILVER= 552 (kW)
1R 2R 3R 4R 5A 6 A 78 8 A 9A 10 A 1A 128
ZRAD1BFHAFEBEBEYIME
5.18 5.16 5.59 5.04 5.74 5.68 5.77 5.65 4.93 4.60 4.42 4.80
11518 :kWh/ni-B)
ZAD1BFEHEDESTECHLA, &
5.18 5.16 5.59 5.04 5.74 5.68 5.77 5.65 4.93 4.60 4.42 4.80
BAICHITHMENE kWh/m-B)
BEMERKBRNENGE=10) 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
BICLPBRERFRB(ERNMERIZ1.0) 1 1 1 1 1 1 1 1 1 1 1 1
RO—aVT42a T ERHNER(EREH
0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
B EHE)
ZDMBREENEE1.0) (EP1—ILiE
0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
h.EBEOR BEHLERE)
1 BiEERBENE (kWh/H) 6911 6879 7462 6723 7655 7572 7703 7530 6581 6141 5901 6403
IHF0OBRMHBICETHFH 1 BHE 6231
62313 | 62313 | 62313 | 62313 | 62313 | 62313 62313 | 62313 | 62313 | 62313 | 62313
EHE (kwh/B) 3
IHEORBBICE T2 FHREES
0 0 0 0 0 0 0 0 0 0 0 0
£ (kWh/B)
FRBETREENFELERFESN
ERBEH
EEMBH 31 28 31 30 31 30 31 31 30 31 30 31
AR#EERREHEWWh/A) 0 0 0 0 0 0 0 0 0 0 0 0
AM#EEDRE 23131
214235 192625 201696 237313 227174 238780 233444 197427 190357 177017 198494
EBHE(kWh/A) 0
FEREEADRREEE 2,539,872 kWh/ 4
(B AR N MIEREREE & o % — 557 4+ — A K 0 1ERK)

MAFERIL, FEHABLRET IO EMTHY . FEMZED LD

(ZIE KGR A =T — i Lat% 2SO I iRe AL ETH 5,

M OEEIZIL, RE LB EZ A L D (X% 3.3.2-25, 3.3.2-26
DAV VRN o MR ROME AL B IR, B E A R IE,
RS2 LI L A2 AMEELE, SbkD
¥ETIE, FEREOBBT - 00MEM L L TARKREA2H T 5,

MR N LETH DA, A




3.3.3 EARMIZHDRFHERS

O HFr T4 X2 v b

C KBICHE S AT LOBA DD D RFHERT 2179,

GUCRIEUERIEE L)

- BUHFRA IC[FAT W 2720 e, KRB S xouii TORMZFIZ, KBt
NIV ERHT- IR EHEARBE W70, E A% 3.3.3-1

2R,
X3 3.8.3-1 K/ SR VAR D T2 0 W1 E RO RAE
A THEE
2R il AR ik W
kW
A% ¥99,000 | ZEEHUT (X1 04k) ¥68,000
NRU—arF 43 a7t | ¥13,000 HR L H ¥45,000
Fa—bE L ¥16,000 EKAEis ¥13,000
R Ta] ¥4,000 B AR A AT ¥1,500
LB ¥4,000 LR ¥8,000
fr—7 ) ¥1,500 R ¥6,200
Ty ¥4,000
&5 ¥141,500 &t ¥141,700
B &+ & ¥283,200 | /kW

- 3B2HTHELZEBY | KB AR VEREIT, 81.4kW TH D,
L7=m - C, AR EREIT. B X% 2300 5 (20 75 USD) TH 5,
(81.4 kW x 283,200 FI/kW = 23,052,480 4 = 200,000 USD)
(3%1USD=115 M & L C3&)
AR, FEHBEZTET IO EMTHY . FHELEED
HT=DITiE, KSR A —H— §E L5 %25 O T2 FEIRRE 23 24

HTH D,

[ AR R BB AR ]
+ 3.3 2 HTHE LI-MEEMBERIL. BLZ 110,000kWh/4TH
ST, ZOFRBEBRIL, FHEEDEH L TWABEEENIELY 0700,

e LIZE .

EREAFHE L LTEDIL, REIDD DAY S




BHEOHIFIC SN D,

s T A XY RPN LT D kWh 572D OESXEMEIL.
BEZ0.19 (USD/KWh)TH 572, KEEEEEBEIZL > THIRTE 2%
ZAR0E, B X ZAER 20,000 (USD/AE) & 72D,

- FatoRXic k., WE L,

WA SR HIB R (USD/AR) = R AR E (KWh/4) x kWh &
720 OE Sk (USD/KWh)

(110,000 kWh/4E x 0.19 USD/kWh = 20,900 USD/4E)

AT, FEHEZTET -0 EMTHY ., FHELE2ED
HI2DITIE, KBEE/ SRV A —H— il Tt55 % 5 D 7 iR G 3 &
EHCh D,

[z~ e 71 o 7]

- FEAEJE OB 12z, ESCO v A DA D ZFHiH % L
FAEE L TOZHHEBEWLTWS, 72770, BAMEIL, 81.4 kW
L MRBT UL R ITW 2 20z, oM ESEDOBED K
ERFMNEORIFFHET 22T, FEYTVOEARMAE FF5Z &
MTEDLHDOTIE, VN EFZZTND,

<2016 49 HIZBHBE L7ZiZmh Enor Z &b H v BRSO H B S
IC L DEBOYMBEITE Z TR, 2O, FIHIEEOAHR L
THESHE AN TE 5, 20 ESCO BEF /121, BEAZF > Tz Zn
TW5,

@ 7 R AEN
« T ) U RUKEAED 2 ODEKEEAS~D KEEEFEE S AT L DE A
WZDD DR MR R 21T 9,

GRS eE ) |

« KB/ S22 —H— Jfi T2 L - T, PIHIREIZ» 05 E A
CEBEH D HOD, BB LZOMPREEEIRET 570, Uy MK
B2V OHEAMZ, AT LK xVEE (Vy MO 280 T, ¥
HEEmEERAE Lz, Uy MEHT- 0 OHALE 2,000 (USD/KW) & E
LCREZTRo T,



*3B2HTHRE LI LBV | MEKE I ASRVERITTNZNLLT D
WY THolz,

> Chroy Changvar {#/Kk¥; : 552kW

> Niroth %7Kk © 1,884kW

s L7ERo T, MEMPREREIL. TLENLUTO®EY TH D -
> Chroy Changvar /K : 1,104,000 USD (7 1.27 JEHM)
(552 kW x 2,000 USD/kW = 1,104,000USD)
> Niroth %7k : 3,768,000 USD (#J 4.33 fiEH)
(1,884 kW x 2,000 USD/kW = 3,768,000 USD)
(3%1USD=115 H & L CTFH&)
AT, FEHEZTET -0 0MEMAER THY . FEbr
MDD 7=0iE, KB SR A —H— i T %G O =i,
MVETHD,

[ SR A ] B A e & ]
- 3. 3.2 HTHEA L oSk GOMEFRIEEREIL, TNENLL T oM
D THoT
» Chroy Changvar 7Kk%; : £ 744,000 (kWh/4F)
> Niroth #7Kk%; : £ 2,539,000 (kWh/4F)

ZOREBRIT, BKENMER L TV AMNEENEL Y L DRWED,
FELE-ENL. EEAFNEE L LD, ZMEINSOHAT S
BHEOHIFIC SN D,

- KB EREICEL > CTHICE 2B Z FreoXic kv, #MHE L,

WA A SR HIB R (USD/AR) = MR AR E (KWh/4) x kWh &
720 OE Sk (USD/KWh)

« ) U KBEAEREH LTV D kWh H7- 0 0ELEEIT. B X
% 0.167 (USD/kWh) Th 578, KBEFEEIZ L - THIR T & 28BS
X, LLh oy L s,

> Chroy Changvar /K : % 124,000 (USD/4E) (K 1,400 J5 )

(744,000 kWh/4E x 0.167 USD/kWh = 124,248 USD/4E)

> Niroth #/k#5 : £ 424,000 (USD/4E) (59 4,800 J5H)

(2,539,000 kWh/4E x 0.167 USD/kWh = 424,013 USD/4E)
(3%1USD=115 H & L CTEH&)



SORBEIE. FEMM AR 57 0 OMEETH D . HELEED
BIDITE, KB SFA A — T —, W TS % 8 1= SRR A0
ECh D,

[7 ) v R UKEAE~DET U 7]

FEROBFHERICOWT, B ATREMEIZ DN T, 7 XK
WAL L ER A T o T2 VLRI 2 UV KB AHDB AT LIZBERY
VI R—=IVFRDEIEN D KGR OEARGHERDONE & g% L

T, BRZWEZTEWE, KRIGHEDOBEARN—Z  FEEHIZ OV T,
FICREORETHDL LD &, HESFEHEIL, URIATF LIZRED
FIMBENEDTH-128 9T, BEOLAEROFG /2 Sr L E2HH L
TWa oL TIN5, JCM B&EMBIZIEH L>>, ESCO FHEL L
T OB EEFEDOHBEDO R E R EZ L OFRKFHET 22 L T, AEY
720 DEARMEZ FIFA2ZENTEXHOTIE, RN EELZTVD

c IERE O LEANTE S, 20 ESCO Bl /1213, }'F%
i S N QA A AP

[ESCO F D1 S fawt]

- Bl i#E Y . MGM Sustainable Energy Fund 25 — 57 7 > K (R
7T T ~EERRER T 7 oK) X, L BT O - R TH L0
Z 2T, fSMIZ ESCO FEAZEE LI & RIAFEE D 434 % Sl L
7=

- BB DBITH D5, JCM BRI FIEDE & | 5@ Hfir OERAR
BT LT, fBEO ERENED HNTNWD, B RTT TOKRE
HFREOBFIREMHIIL, 3HTH L, WILHEDOMBRITHRK T 40%
Th D, RO LR E RO T TORREMH S XFK 3.3.3-2 TR
7



> WRE CONFRLHAT | OBFIRFEMFERCLD. MENENSRLS.

FHE RS SEIHI B T 0 10 E
HIDTNETORIRES (MomAZm) | tuF | HHT

Maximum Maximum Maximum
HWEVRO LR 50 % 40% 30%

> DMV TCOMMEIEED FIRELL T 0i@En,

mﬁﬁ LEDfIiHi]’ ‘RJ lﬂﬂi =
FHREMH

HENED LR rg;; Max. 40% Max. 40% Max. 40%

X5 3.8.3-2 Ailifh=R D _LREAIS KON ARV T TORIREHFK

< Chroy Changvar ¥§7/k35 >

- X% 3.3.3-3 IR THIHRSA DI, HERMER. I LV, NI
F (IRR) OffigE A L=, XK 3.3.34 1lffigFyviarn—
fEAL, XF 8.8.8-5 ICHE RIS, B LT, WEIEESE (IRR) ORE
fE R T,

R T R KIENEN ESCO FEE A~ H AFBEOE M IZkwh
H7= 0 0.12USD L DIETOREEI TR > TWND, b &b EIFhoT
WA BRI 0.167TUSD/kWh THH DT, kWh 729 47 &> MEE
BSIRDBEETHY, 7)o RXUKEAELTH AV VOB D
RAETH D, EMFFOMIEHEICONTIE, 77> K, ESCO FH3HE,
T R UKEAEE ) — AW ROMIERRE & O TR OGRS 4
b,

¥ # 3.3.3-3 ESCO #2353 HE Oites:ft : Chroy Changvar

ARt
&B EZ25 &% ==liva
wEEE 552 kW x 2,000 USD/kW 1,104,000  USD
B 40 %
S 441,600 USD
REZEDSSEC S 662,400  USD
JE(E] g ==tv
EAUSIERR CEREMAER) 17 F
TBEFHRESE 744 MWh
MF AN A RZAF FERNEHRER: YEIRED1%LRE 1,104 usD
FKENHOBRBEBRB(AFT—Y) 0.167 $/kWh
ESCOEZICEXBIAIR(RE) 0.120 " $/kWh




X% 3.3.3-4 ESCO ¥ fii%+ v v = 7 —i % : Chroy Changvar

\
1%8 2EH ] 4£8 SER | == 1748
o= ny5EC S8 (UsD) 1,104,000 0 0 0 0 i) o 0
| (mengnl)  [NMEr (UsD) 1,104,000 0 0 0 0 o 0 0
|
YFREE |REEE05HC58E-#lE 662,400 0 0 0 0 0] 0 0
(##Bh&&n)  [NME (USD) 662,400 0 0 0 0 o 0 0
|
EEEERSE(MWh) 0 744 744 744 744 744 [ 744 744
EEREM ($/kwh) 0 0.120 0.120 0.120 0.120 0‘13’ / 0.120 0.120
ESCOEEF F(USD) 0 89,280 89,280 89,280 89,280 89,2 89,280 89,280
/NEH(USD) 0 89,280 89,280 89,280 89,280 89,24 [89,280 89,280
[
EREESA (USD) 0] &1,104] &1,104] & 1,104] & 1,104] a1, [a 1,104] 41,104
/NEF(USD) 0] 41,104 4 1,104] A 1,104] 4 1,104] 4 1,q [a 1,104] A 1,104
[
Fry3aI0- NIZT H(ERGIBA 0 88,176 88,176 88,176 88,176 88 88,176 88,176
(mEEaL) N A 1,104,000 88,176 88,176 88,176 88,176 88, 88,176 88,176
{
Frysai0- | RBAIATA(FEINA-FRIEEEH) 0 88,176 88,176 88,176 88,176 88 88,176 88,176
G@ENSsn)  [NNst (USD) A 662,400 88,176 88,176 88,176 88,176 88,1 88,176 88,176

[X# 3.3.3-5 ESCO F¥ EEFIUFEF LOIRR 5

B ERL

AEBURER (IRR)

BB (4 0%)

B mUREFEL

PAIEBUNZEER (IRR)

11.1%

SRR, TR RT3 OREIETHY | < SPOBIE LT
AR LTV B, FRICEED B 20101t BT ROREE LT 5720,
772 By KB SR A=, TR R G DT IR U T 5,

- %

AEMR T, MiBied v T WERIERS 15 4L 720 |

MGM Sustainable Energy Fund O fJ AR fRES OHWHEAE T 5 54-~8

FELLTFE W fEIL, —IRIElZE Wb vz b,

LALLM S, #liBERIZ ERD 40% TORETH Y . B E (il
B g+~ (CO2 PEHHIE, F X IEEMAFE)) OHBEMEL &
DI, WMBENEELY L FAL AR L H D, RFEE (WIHRE
KH) LHIBHERDRT A — 2 THMF LT 5 E RIS O S8 bt 5 % X
% 3.3.3-6 (T 7,




X% 3.8.3-6 ESCO H¥ & RN D LB fEATHS 2 : Chroy Changvar

G EMOUNELR WEBEE (USD)
800,000 900,000 1,000,000 1,104,000
R (%) 40| .. 542 611 680 7.1
.................. 35 .58 662 736 8.14
.................. 0 .. 633 713 793 8.76
__________________ 25 ...678 764 850 939
.................. 2 723 815 906  10.02
15 7.69 8.66 9.63 10.64

< Niroth 1§ /K% >

- X% 3.3.3-T [ RTHHRSAM O It, HERNER. I XV, WEIEE
F (IRR) OffigBE I L7z, K&K 3.3.3-8ICfligFyviarynmn—
fa . # 3.3.3-9 [IZHRERIUVFES, BLU, AR (IRR) ORE
fERETT,

RB T R KBNS ESCO FEE A~ H AFEOE HIZkwh
H7-1 0.12USD L DEETORREZITR-> TS, bbb EII-T
WA BRI 0.167TUSD/kWh THH DT, kWh H729 47 &> MEE
BBRODRETHY, 7/ o _RUKBERHEELTHHH AV Y FOH D
RAETH D, EMFFOMEEHEICONTIE, 77> K, ESCO H3H,
T R UKEAEE ) — A HIEROMIERRE & E O TR OGRS 4
LD,

X3¢ 3.3.3-7 ESCO %3¢ fli 53l O RIHEZAF : Niroth
BB

&8 BRI ol BT
e 1,884 kW x 2,000 USD/kW 3,768,000 usb
BN 40 %
fEBhE 1,507,200 usb
WEEEDSACEIE8E 2,260,800 usb
EE s B
EZHULUHAM CEEMAEL) 17 F
MEFHRESE 2,539 MWh
RN B RSRAT FEELER: MHIRED1%URE 3,768 usD
KEAHORREBSHEAFT-F) 0.167  $/kWh
ESCOFZEICEXBRNE(RE) 0.120  $/kWh




X% 3.3.3-8 ESCO F¥ i ¥ v v 27— : Niroth

i\
%08 255 3%H PraE] == (=] 170
PEEEE |2 D358 28485 (UsD) 3,768,000 0 0 0 0 | ! 0 0
(mBhEuL)  |Jhet (UsD) 3,768,000 0 0 0 0 | 0 0
|
TREE | BE2E0SSECSiNd-#ihE 2,260,800 0 0 0 0 { 0 0
(@EEsn) |5t (USD) 2,260,800 0 0 0 0 { 0 0
|
BEEERSSE(MWh) 0 2,539 2,539 2,539 2,539 2,53 | 2,539 2,539
BEHEM ($/kwh) 0 0.120 0.120 0.120 0.120 mj /3 0.120 0.120
ESCOEET £(USD) 0| 304,680 304,680| 304,680 304,680 304,6 04,680 304,680
/NEH(USD) o] 304,680] 304,680] 304,680] 304,680 304, [304,680] 304,680
/
EmESEM (UsD) ol a37e8] 43,768 & 3,768 A3768] 43 | & 3,768] 43,768
/NEH(USD) o a3783] a3768] a3788] 43,768 a3 | a 3,768 43,768
Fryv20- | RBASATAEREA-EREGESEA) 0 300,912 300,912 300,912 300,912 300 | 300,912 300,912
(#EhSnl)  |AEt (USD) A 3,768,000) 300,912] 300,912 300,912 300,912 300 | 300,912] 300,912
|
FryaJ0- | KBHIATL(ERMEA -EREEEA) o 300,12] 300,912 300,912 300,512] 300} 1 300,912] 300,912
(M@EnE®D)  |/EF (USD) A 2,260,800| 300,912] 300,912 300,912 300,912 300,\ \ 300,912] 300,912

\ \

X5 3.3.3-9 ESCO FHZ BEFIFLTE LOVIRR @5 : Niroth

B ERL A E YR FELL 12.5 £

AEBIR#EEER (IRR) 3.6%

BB (4 0%) BN 7.5 £

AEBIREEE (IRR) 11.1%

SRR, TR RT3 OREIETHY | < SPORIE LT
AR AR LTV B, FRICEED 520101t Bt ROMREE LT 5720,
772 By KB SR A=, TR R G DT IR U T 5,

- S RERR T, #iBied v T, BERIFEEN 75FE L7720 |
MGM Sustainable Energy Fund O fJ AR fRES OHWHEAE T 5 54-~8
FLUTEWVIEIE, —ISIEHZETWD &Nz D,

s LU S| MiBhERIT RO 40% TORFTH 0 | EHXE (i
Bh&prEiga -+ (CO2 HEHHHIRE, 4 X IEEMHFEH) ) oYk EE S &
L7, MENMIELD S TR DLAEEESL H D, MEEE (WHRE
) LB D /NT A — & ToHHT LT & BN AR 0O S8R fRAT s R % [X]
% 3.3.3-10 lZ/~" T,




% 3.3.3-10 ESCO H3¥¢ K& RIAFL D RSEMATHER  Niroth

IHEOUNEFER #EPBZEH (USD)
3,000,000 3,250,000 3,500,000 3,768,000
wmEnE (%) 0 B33 .84 L8 18l
.................. 35 .64 701 .78 .8l
__________________ 00 .89 75 813 877
.................. 23] LJLAe 809 872 S
.................. 200 ...7:96 863 230 10:02)
15 8.45 9.16 9.88 10.64




3.3.4 CO2HIEZREHFE, £=FV 7 HEIZBET K5

D B FA XY v b

- KEBEFE S 2T L DB AT )5 CO2 HlEEh S, £=% 1 7F
ECBET 22179,

- 3.3.2 HTHRE L-MRFEMBERT. BLZL 110,000kWh/4ETH
STz, ZOIRREREIT, WEOHEBIELV D720z, HBELLEE
Nix., EEEBFMHE L L TEbiL, 1ECRRME N HE L“Cb\f_%jj
BEHT D2 N TED, ZOHEZEC TeaREHE kD& il
BABOTZLI2X > T CO2 P EA NI T 5,

CANIEAEIEN HIERER BERRRS AT SRR O ERERIC L D E VR U T
D7 U v FHEHEREIE. 0.641 (ton-CO2/MWh) THh 5, KF 3.3.4-1 I
T, WEAERE 1L Z OfEZ& VT CO2 HEHBIE DM 21772 > 7=,

IGES

Institute for Global

Ministry of Environment Environmental Strategies
Cambodia

Grid Emission Factor of

the Phnom Penh Electricity Grid

(t-COMWh)
Operating margin from 2007-2009 0.6257
Build margin 2009 0.6878
Combined margin :
Wind and solar power generation project activities for the first crediting period and for
subsequent crediting periods 0.6413
Combined margin:
All other projects for the first crediting period 0.6568
Combined margin: 0.6723
All other projects for the second and third crediting perieds T

Date: March2011
Baseline methodology:
ACMOD002/Version 12.1.0.
ASMID./Version 16.
Tool to calculate the emission factor for an electricity system/Version 02

X3 3.8.4-1 AR T DY v FHEHLRE
(B - AZSETE N HIERER BEHERE A 201 BE)

LU S R 29 4EEE D JCM iR fE B D IRAZEN D
m%ﬁmﬁﬁﬁéﬁuwam%&@\l_k\ﬁT:)—_kE@%
N7, REMIZFAEFTREZRALX—0H T I —Thv . [THTNHFE%



BOBRERET HEE ] TIEARWT=), 0.853 (ton-CO2/MWh) 733 H
25, X3 3.3.4-2 1Tk 29 42 JCM & Fﬁ%%%@mﬁfmbah
TWb 7Yy REEHREE R~

% 3.3.4-2 “pk 29 - JCM & F*@%%%ﬂ%( WG #E7] CO2
e R B (tCO2/MWh) —

[}”EEE] %K:EEI T JCMERTRFRENSERDEER FFL TR 20D TEY,

HEB-’&EF‘ JenmeslRMENER (TRaH) ENcokh i itcoz/Mwh)

_E_.

; - BT L E— (PV,
BT B, AhE)
No. | AT h s5al | FmaEE il Fﬁgg
0. _ scll | F EA okl | HEHEE
7B SO A0 | moait| T | 408 | Qo
SRR e e PN T R e

_ e
11 [ - RlFE3 08 - 0.353 0533
g ei]
RIFs 7
No. D)y F HIxF— |
1 Fat LA 0.384
2 Kampot-Sihnouk < U 0.643
3 Kampong Cham?/ Ut 0.724
Source: GEC THZOEEICMIZNEa e [ — oW TAHCOZEHEStCOZ/MWhI— K=

- ZD7=%, 0.641 (ton-CO2/MWh) Tid7a< . A4EFE L JCM &
Bi# 3O EEBEIE CED 57 0.353 (ton-CO2/MWh) % VW CiRE %
LELTW?,

« KGR E S AT LOBANTOWTIEL, 3 TIZ—ED CO2 HIfEzh R
DR FIEPHENL SN TN D, AEM RN Bk & % —728 JCM
ARABMBIIG DR D, KGR EY AT AOEMIEE AR EER, B
L, CO2 I 2B+ 220D U—7 o — 2R LTWEZ &
DO ARFETIIZOHERFEZ L LI AT ey =7 NEBIZE S CO2
HIBEh R 2GR L7, SRR A XE 3.4.4-3 12T,

OFER, BHE CO2 HIEZIF X, 38.8 ton-CO2/4ETH %,



%37 3.4.4-3 #HHE CO2 HIWZhFR: (> T4 XV % X JbE)

FRIETEADRRES 110,000 | kWh/£E
(M BREEBEDODHDIFE
BFREEZEHD CO2 HiHEH 0.353 | (ton—-C0O2/MWh)
JI7L 2 RD CO2 HEHHE Rel 38.83 | ton-CO2/4
ooz rM co2 HiH E Pit 0 | ton-C0O2/5
CO2 HrHHHIE =

38.8 | ton—-CO2/%
Q1=(Rel-Pj1)

(M ATEMETEN HEREREE® > 7 — 557 +— 5 K0 1ERD)

@ 7 R IKB A
s KGR E S AT LOEANIZHID CO2 BN R, €=V 7
ECBET 2 E 21T 9,
+ 3.3 2 HTREA L&KL OMEF M ERIL. ZNENLLTOE
D ThHot
> Chroy Changvar /K% : £ 744,000 (kWh/4F)
> Niroth #7Kk%; : £ 2,539,000 (kWh/4F)

- ZORBEIL, BAKGOWHBEENELY DR NED, BELLE
Nix, EBEAFEE L L TEbiv, [ERAME PO EL V&
BEHT D22 N TED, ZOHEZEC TeaREHESkDE iz
BE2HOT LIk o> T CO2 HEHEAHIHT 5,

-AIRO E BV 7Yy FEHRBUZ DWW T, ek 29 O JCM
RIFABEEDISETED LN TS 7Y v FEEHREZ W5, A
WIFAEARET XN =D AT I —ThHY, [FINEBFREDOAZN
BT 2846 TiEnizo, 0.353 (ton-CO2/MWh) 23 HIC 725, (M
% 3.3.4-2 %)

c KBERE S AT LAOEAIZHSWTIE, T TIC—ED CO2 HIljRzhH

B ENHENL ST D, AR kB % —28 JCM

1rff$ﬂj%ﬁ®lﬁ‘fr@ KGN E L AT AOFERMEER IR B ER, B
L O CO2 I RAEH T 220D T —27 L — hEABL TS Z &



PO AREETIIZOFAEFEEZb LI AT Y =7 MEBLUZ X 5 CO2
HIEZh F 2 58 L7-, Chroy Changvar ¥ /KGO EE R 2 XE 3.4.4-4
(2. Niroth {#/K5OFHHE#E R Z KK 3.4.4-5 IZENEIURT,

- REORER, BE CO2 HIHERIZ, ZNENLTDOEY THD :

» Chroy Changvar {¥/K¥ : #J 262 (tonCO2/4)

> Niroth /K : £ 896 (tonCO2/4F)

X2 3.4.4-4 WEH CO2 HIJEZh R (Chroy Changvar 147K%3)

FRIETEADRRES 744,000 | KWh/£E
(M BREEBEDODHDIFE
BFEEZEHD CO2 HiHEH 0.353 | (ton—-CO2/MWh)
JI7L 2 RD CO2 HEHHE Rel 262.6 | ton-CO2/4E
ooz rM co2 HiH E Pit 0 | ton-C0O2/5
CO2 HrHHHIE =

262.6 | ton-CO2/%
Q1=(Rel-Pj1)

(i ATEMETEN  HERREI® 7 — 5587 +— 4 K0 1ERD)

X5 3.4.4-5 B CO2 HIZN R (Niroth #7Kk%3)

FRIHETEAEDRRES 2,539,000 | kWh/£E
(M BREEBEDODHDIFE
BFEEZEHD CO2 HiHEH 0.353 | (ton—-CO2/MWh)
JI7L 2 RD CO2 HEHHE Rel 896.2 | ton-CO2/4
ooz rM co2 HEE E Pit 0 | ton—C0O2/%
CO2 HrHHHIE =

896.2 | ton-CO2/%
Q1=(Rel-Pj1)

(HBR « AEEMEREN  HIERERE B ¥ — 557 +— 2 K0 7ERD



3.3.5 JOM EZXEfkizmi 7= et

ESCO Bl b v AET /VO#EME & LTIE,. 8.3.1 HTHIT L= MGM
Sustainable Energy Fund] %#4HE L T\ 5%,

[ 77 U RiE, PR CTE R FECHAEFRT LY —FHE IR
MET277 2 RThY, aRxAZ Y- AFxva - F U THEASH NTT
T — A RREMRET & L RO A T, JCM B fili Bh 22 & ik
HERIREN D2 FE 2R > T\ 5,

- BITE, B 577 RO ETFEHEFHR T, 207 7> ROHER
D 1EERET VT ~KETDHZEEBRFLTND, 77 KRS h L
WO RE, B 7 27 TO ESCO Bl — B ARt NAIRE & 70 5 & DR
TE o

- [XF 3.3.5-1 B L 3.3.5-2 (Z MGM Sustainable Energy Fund & @
HEE L7256 0 JCM ax i fifi B 23 O AR E FE it il &2 7~ 7,

REFHEETHD (A) ITIE, 2017 4E 5 HITHE T L2k & 4 MGM
A T7 « FXEHIL s VY XU EHELTWND,

- (B) ESCO #=H34 13, [{ 2 & . 53 2 & . MGM Sustainable Energy
Fund 7 7 > R2AHE LT, FEBI B IS 2L T 5 2 & 2 410E,

(C) IZiE, AEMRF L7z, BIHIEANTH DT T4 X ¥ /b
KT ) R KEAEREL TV D,

BAEBA SEPE
BEa MGM Sustainable
. FoE— Energy Fund (8%E)
@GEO) wE ) RS
] EIIYY-S7 A
REFES HEERE .. o 2EEES
! (A)BEEA (B)ESCORIER (CYRMHEN
e || MGMAJTP-Frk e [~ | Y/ 1ZIY/
S-St () Pencim ) il |
| -WEEESRORIE BEOEE-FE -BREOEE. #5581 |
| -GHGsHEREIREDHRS -GHGsHIBHIHED -GHGsHRLBREDES |
P E EwoE=AIF T E |

|FET-324h 1 #2ROEA T

KRIENERE .=
SAFARA—H— EPC O F594—

KBTS AT ©OBET BYE
ARA R HEEISE

X5 3.8.5-1 FEFEHMIAH] : V2T A XD v il



BAEBAE SRS
BE4 MGM Sustainable
- o Energy Fund (385%&)
(GCQ) wE | )RS
] EEISY-S7 A
| KEsgs HEERE .. o fEEZE
! (A)BFEEA (B)ESCORIER (CYERMmEA
e | | MGMAJT7-FrE e [ pe—— TIINY
(S0 Ir o) Pencian ) AEAH
| RBNBESAORE BEOBE-PE - BE0SE. g B8

;gHGsHFHﬁUﬁEGﬁEE?

=1

e OE=ST F

KlErsE
SAThA-N-

EPC O b5945—

AKIBHFEES AT hORSEt - BHE
AEA RIS =

3 8.3.5-1 AE RN - 7/~ KiEA:

3.3.6 JOMERILIZHTco TORE

- JCM FELIZHT--> TORBEEZLTICE L T 5D,
MGM Sustainable Energy Fund O 7 7 ~&KE Al HE & 73
5 B 577K OLH EF
ESCO WYX ZAE7 V& 5 | Kl F 3+t (Special Purpose
Company) D5 B

>

>

YV VY

KIGIEFERE SR A — T — i Ltk & OFFEM

-GHGsHHEHIRED -GHGHIHEIREDE=

S F

|FEE-S03h g OE A T

it -

ESCOME YR RAET LD Y — 2L — ZHB ORE
JCM S35 hi |2 1) 7= B B E 0 3




BAE

F4E BRX

4.1 FpHEEEEY —r g v

VARY/AIE-DVANY I



4.1 #MHMEET—IavT

(1) #E
A 2 T L7 JOM R IR TREM A TR 2 ZIEL TV D
P ETAK, 75N T U7 BHREOIE - Bt f ke 550 [ mER
JLvy b (JCM) AR 35— SRS, ERIRE
BT, I & RSB TR 2 FIRE S hs,

(2) B HEE
JINWGTT COBRME : 201747 A 27 H (K) ~28 A (&)
WITESN TORAME - 20184 1 H 30 H (¢k)

(3) W&

B IF—IZLLTFTDOT e 7T A TSN,

@ JINFTT T OB
<—HH>
Ty va 1 HmEEEEEOME L B
Ty var 2 ARRFFSTEAIZ AT 255 - BGiH
Yy va v 3 WAMTHIC K D IR RFE A T = BUERAE A
BUGRES I AEmBy: - R E ¥ —
BIGRES ROt ¥ — BFRLAESGRE, AT Y —F
<_HH>
Ty a4 B TTEDEEE O H F kg
Yy va v b WAMRTHIC L D IERFE A T T BUERE A
BGHRE a7 Ly 7 225 (BR)
TR 2k = SN N v A G /A =

@ HAHESN TORAfE
<FHIOHES : NBAE I F—>
PR ES
TUTIZBIT DIRRFASEE (BRI E R AR SR E A
BiE¥, JFICM, A > 7 7 HEHKSE)
HARD BIRIRIZ X 2 A0 s AL 3]
IR FALFHED < D 2y b FERe~—FOHER-A A T o LV H A



T YT HETNC T D RUMEAEBNEOR - A = — X O
T YT HETH OIRRFACBOR . FEhi o)W
<FEOE : IEAFREI F—>

B ES RS

N F—FFHNDDa A hDFE & O JKOH TR
IZXF 9 B BRI DN T

(4) HEH
W HY I I3 LB oOEEEZ2 L NIRRT 5,



(AE1)
JCM £y — 27 > 9 v 7 in IR

AT

201747 H 27 H (K). 28 H (%)
A I BAIRT L

N -

<DAY1 7H27H (K) >

I. [Byvarvl #HmEESEEEOHE L HiE]

1. EEBH (IGES H [t

HE 2 SEERR TR ORFIE b 2. KUELENCH T 28T 7 > a o ~OE0E
EFoTW5, SDGs ® 17 A=A D H b [a— b 115568 il 740 i fFHEHE
ELTC, HHTOMENEE CTCHL E LTINS,
AER RS O BG A%, ARRF S BT ORENE, Frfi T RE e Fe e A (R4
% FTEETHY, SDGs DA—/LDERICHHFLSTX 5,

2. HEEOHMELHHFINDHER (MOE {fEH4R)
SR N EN LK AEEZEREST 2 EDBAWS DA TH S,

O REEBIT HE T OEE,
COP21 T, 1LIFBUNFEROIEE 2785k 2 2 & 2. RBURF & HiL G BURF O
NEETHDH I L. O 2 SN FHR I,
F72. 2016 FIZEFIITHESNZEREERESAICEN T, #fiokEoH
EVEA FRRR S L7, B OIREI A LT L T 2 & T —HK LT,

@  #HREEED R F— ATHONT
R - BAROHT (HIBH) - o o#h (A1) CEEENERHREE O
BARAXF—LThHD, AROH T OEE L LCiX, FEHNIHET 2EBREHIFS
DN SN OF T~ - SR - R L, FHESR E SRR A EDOHE, K
IRFBASTHREZZ T T2 BB, Z D2 L TV TEDDAF LT v 7 e L
EXELTNZETHD,



IT.
L ST ORRFEHER (ST AR

®  FZEEREOWN
R OWIL, TLomy Tho,
7 x—R-1: FHERE (BRIENAHT) — 7=2—X-2: Hii=— XDk
— 7 x—R-3: IR Bt oOBRE, EHEOMR > T2 —X4: 7
V7 hDEH
K7 = — A CTHHOH T A & O LTI O SRR, BLHET EEE O WA (5
PAR—b - HHEHHEL TS,

@ ey PEKEETOERIANA =
FR~vANA =TT D@D TH D,
AW — BINRGT — REERE - OHREESeOHE — BERELO
FHE — JCM X332~ D (i

FCh, P XEOPFENRIERICEE TH Y . NEFEYE - HFEFEE
IS EHFRFL QD E ZATH D,

S HELEE COIRE A 8 U CE g L, X0 EHRATREMEO W R A AL L T
IELVY,

Fio, FRHTFIZABIO® I F—LREEOE I —OREEL TELTWHDT, &
HITEHOTT72— NNy 7 ETW, K7 N—TOR TCARRERL ERfERWlE& -
AN

® JCM D7iH
JCM D 5, fiinE | E 2T A F — L7 BIZOWT HERE NS,

©® MEEEDOERE
TN TOHREE - U —2r 2 5 v 7 COP22 TOEH R EEEFHEIZ OV T OEH

FRENTEREFLE LTHRIT S,

[y a2 BRFBESERICHIT 7-3RFE - BUEA]

N Y > = LadE L, JCM BIFAFEME STV %, IR TN TORRSE D
W #7x, FRICHRERIE T & 2 BRI T OIRRSE DI MM OV TRRAT 3 2 &1
7o
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General comments on the program

Good opportunity Practical & feasible approach
to ralse awareness of local stakeholders * Direct knowledge sharing between two cities
+ tostrengthen partnerships with city government and +  Site visit
private sector through the introduction of JCM +  Workshop
projects

harmenized partnerships with National Agencies
through disclosure of necessary information

* tostrengthen policy and guidelines
to learn activities in other Asian cities

to enhance international cooperation

to seek further collaboration with partner city
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: Explanation of JCM (Joint Crediting Mechanism)
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NTT Data Institute of Management Consulting, Inc.
Socio & Eco Strategic Consulting Unit

© 2017 NTT DATA INSTITUTE OF MANAGEMENT

[Index]
1. Basic Concept of the JCM (Joint Crediting Mechanism)
2. JCM Financing Program
3. Projects by JCM Financing Program by MOEJ]
4. Collaboration between Kitakyushu & Phnom Penh and
Activities of the Survey Project
5. Overview of the Survey Project
6. Organization at Implementation Phase
7. Technology and Experiences
8. Upper Limit of Subsidy Rate
9. Cost-Effectiveness and Payback Period

10. Schedule from Application to Project Implementation

© 2017 NTT DATA INSTITUTE OF MANAGEMENT 2 NTTDaTaS

CONSULTING, Inc. 154




1. Basic Concept of the JCM (Joint Crediting Mechanism)

> Facilitating diffusion of leading low carbon technologies, products, systems, services
and infrastructure as well as implementation of mitigation actions, and contributing
to sustainable development of developing countries;

» Appropriately evaluating contributions from Japan to GHG)emission reductions or
removals in a quantitative manner, and use them to achieve Japan’s emission
reduction target;

> Contributing to the ultimate objective of the UNFCCC by facilitating global actions
for GHG emission reductions or removals

Partner
Leading low carbon technologies,
etc, and implementation of Country

mitigation actions
management by the Joint
Committee consists of
representatives from the
both sides

Used to achieve emission

Japan"_s emission Credits reductions/
reduction target removals

*measurement, reporting and verification
Source : GEC's Homepage (http://gec.jp/jcm/about/)
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2. JCM Financing Program

The draft budget for projects X Includes collaboration with
starting from FY 2016 is projects supported by JICA
6.7 billion JPY (approx. USD Government of and other governmental-
56 million) in total by FY2018 Japan affiliatedfinancial institute.
¥ Budget will
be fixed after Finance part of an Conduct MRV and expected
3:5:::‘;&“ s investment cost to deliver at least half of JCM
(less than half) credits issued

International consortiums
(which include Japanese entities)

7 Scope of the financing: facilities, equipment, vehicles, etc. which reduce CO2 from
fossil fuel combustion as well as construction cost for installingthose facilities, etc.

> Eligible Projects : starting installation afterthe adoption of the financing and
finishing installation within three years.

Source : GEC's Homepage (http://gec.jp/jcm/about/)
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3. Projects by JCM Financing Program by MOE]

JCM Financing programme by MOEJ (FY2013~2016) as of December 2, 2016

Thailand:

(JEnergy Saving at Convenence Store
LUpgrading Alr-saing Loam {Cent) Ch
“Co-Generation In Moborcycle Factory
DAk Conditiening Systern & Chiller CyRefrigeration System

Jlon Exchange Membrane Electrolyzer OChiled Water Supply Systerm
JLED Lighting to Sales Stores
JCe-genearation System CyRefrigerator and Evaparator
J1.5MW Solar PV and EMS in Paint Factory 3. 4MW Solar PV
JHeat Recovery Heal Pump CISMW Fleating Soiar PV

C11.0MW Sodar PY an Factory Rooftop

(Centrifugal Chiller in Tire Factory

CI12MW Waste Heat Recovery in Cement Plant

Mengalia:
CHeat Only Boiler (HOB)**

2. 1MW Solar PV in Farm
CLOMW Solar PV

I8 3MW Sodar PV in Farm

Viel Mam:
CDigital Tachagraphe* . *
Ciir-conditioning in Hotel rfur-cenditioning in Lens Factory

Jectric Fusnace

[2Amorphous ransformers 2
I:Ilhunlng Cx."""::l | System O Ele<.t||E Ly Kiln

Clontaines =u|ma':¢~ Facility L

Bangladesh
DCentrifugal Chiller Lo at Wanng Factory

CEZ0kW PV-diesel Hybrid System COSOMW Solar PV Power Plant
CCentrifugal Chiller COAdr-conditiening systerm

i I

ELL=T .
CI700KW Waste to Energy Flant

CBrewing Systems to Beer Fachory
(0nce-throwgh Boller in Instant Moodle Factory
1. BMW Rice Husk Power Generation

Sauchl Arabia:

(JElectorolyzer in Chiorine
Production Plant

Ethiopia:

CBhsrmass CHP Plant

Herya:

C300kW Solar Diesel Abaterment Projects
(EMW Hydropower Generation

O IMW Solar PY at Salt Factory

- —

Maldives:
CI190KW Solar Power on School Raoftop
mSmart Micre-Grid System

= Model Project in FY 2013 (7 projects in 3 countries)
= Model Project in FY 2014 (14 projects in 7 countries)
® ADB Project in FY 2014 (1 project in 1 country)

2 Mode! Project in FY 2015 {34 projects in 10 countries)
Z Model Project in FY 2016 (34 projects in 9 countries)
® REDD+ Model Project (2 projects in 2 countries)

34, 75MW Waste Heat Recavery in Cement Plant O'Water Punps
(JEnergy saving Equipment in Lens Factory Cmorphous transformers 3

(JEnergy Saving Equipment in Wire Production Factory

.  ——Y
fa at H Mesticn:
[T vl BMW Power Generation with Methane

WREDD+ through controlling { Gas Recovery System

sILsh-and-urn D0nee-through Boller and Fuel Switching

Palau: Costa Rica:
C3T0KW Solar PY for Commercial % CISMW Solar PV
Eacilities® IChiller and Exhawst Heat

O LS0KW Salar PV for Schosl*
C440KW Solar PY for Commmercial
Facilities §*

Recovery System

—

Cambodia:

CLED Strest Lighting

C¥Solar PY & Centrifugel Chiller
CiImverters for Distribution Pumps

LI200KW Solar PV at Intermational Sehod
CBOOKW Solar PV at International Schoo

Indonesia:
COCantrifugal Chiller at Textile Factory®* (iEnergy Saving at Convenience Store®
CIRefrigerants to Cold Chain Industry** (Double Bundie-type Heat Pump
DCentrifugal Chiller at Textile Factory 24 CO30MW Waste Heat Recovery in Cement Industry
I20KW Solar Power Hybrid Systerm LRegenarative Bumers
CCantrifugal Chiller at Textile Factary 3* 00 Corrugated Cartons Procsss
CUpgrading to Alr-saving Loom {Centrifugal Chiller in Shopping Mall

~ nr “10m g

[MGas Co-generation System {OOnce-thraugh Boiler in Goll Ball Factory
[21.6MW Solar PV in Jakabaring Sport City  @REDD+ through controling slush-and bum
CII0MW Hydro Power Plant Oiloams in Weaving Mill

[JLED Lighting to Seles Stores (Industrial Wastewater Treatment Sysberm
CAlr-conditioning Utility System in Alrpert  ()0.5MW Solar PV

Underlined projects have started operation (31 projects, n:hdlng?pamdh,' started projects)

Total 91 projects in 15 partner countries

Projects with * have been registered as JCM projects (13

projects)

Source : GEC
Homepage

4. Collaboration between Kitakyushu & Phnom Penh and

Activities of the Survey Project
[ Completed Project: FY2016 City-to-City Collaboration Projects]

[ Collaboration between City of Kitakyushu
and Phnom Penh Capital City]

Phnom Penh miracle (Water purification field)
Water distribution block technology transfer
= Unaccounted-for water rate: 72% — 8%
2005: Declaration of drinkability

July 2015: Prime Minister

Hun Sen visits Kitakyushu
Prime Minister proposes

the conclusion of sister-city
agreement with Phnom Penh.

Feasibility Study in Energy Sector

(NTT Data Institute of Management Consulting,
Inc. / City of Kitakyushu)

“Introduction of IMW Solar Power System and High
Efficiency Centrifugal Chiller in Large Shopping
Mall” was approved as FY2016 JCM subsidy project.

Penh Capital City

Kitakyushu)

Supporting project to develop the action plan
for the climate change strategy in Phnom

(Nikken Sekkei Civil Engineering / City of

I

Toward conclusion of sister-city agreement
Conducting of basic survey to grasp needs of Phnom

[ Under Survey Project: Two Activities in FY2017]

Penh (Waste management, energy, sewerage,

(1) Customized proposal for large

enterprises which have needs for model

(2) proposal of ESCO type business

environmental protection) D

enerqy cost reduction

Sister City Agreement was signed on 29-Mar-2016

ackaged with financial services

City of Phnom Penh
Kitakyushu _ Capital City oy o
£5c0 servce
Befors Project in Projeet Aot Progect
[ Future Vision]

Customized proposals make new projects which reduce GHG emissions drastically.
Establishment of ESCO type business model leads rapid expansion of projects introducing
energy saving equipment and/or renewable equipment.
Horizontal expansion in south east Asia is expected.




5. Overview of the Survey Project

In this project, we will conduct two types of project, utilizing
collaboration between City of Kitakyushu and Phnom Penh Capital City.

(1) Customized proposal for
large enterprises which have

Activities | oeds for energy cost

reduction

emission reduction

Feasibility studies of waste heat recovery
system for cement plant to aim large CO2

(2) Proposal of ESCO type business
model packaged with financial
services

Feasibility studies of ESCO type business by
packaging PV power generation system, etc. and
financial services

Waste Heat Recovery System, etc.

Solar Power Generation System, etc.

Cement Plant

Before Project in Project After Project

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
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6. Organization at Implementation Phase

Organization at implementation phase are shown in below:

(1) Customized proposal for large enterprises

which have needs for energy cost reduction

(2) proposal of ESCO type business model packaged with
financial services

Ministry of the
Environment (MOE)

Global
Environment Centre
Foundation (GEC)

International Consortium

i i
1 ,
i Representative Partner '
: Company Company :
' (A) Japan i

1
1 1
: i
1 ,
1 1

Subsidy

(B) Local
- Project 2 - Implementation of
Administration

Project
- Reporting of GHGs - Monitoring of GHGs
emission reduction emission reduction

Order / Payment |

(C) Waste Heat Recovery
System Manufacturer

- Engineering, manufacturing, transportation,
installation and commissioning supervision.
- Constructions for installation, etc.

Ministry of the

Environment (MOE) (D) Financial
Company
Global Environment Bank / Fund
Centre Foundation Investment Dividend

International Consortium

- Reporting of GHGs
emission reduction

of GHG emission
reduction, etc

- Monitoring of GHG
emission reduction, etc

i Lease i

' X < Equipment, i

! Representative Partner > Partner |

! Company Company E . Company i

) ease Fee !
Subsidy i : (A) Japan (B) ESCO ) (C) Local :
' - Project - Own Equipment - Operation, Maintenance !

1 Administration - Monitoring of Equipment !

| i

Order / Payment |

y

(E) Solar Power Generation
System Manufacturer

- Engineering, manufacturing, transportation,
installation and commissioning supervision.
- Constructions for installation, etc.

A) MGM Innova Captal Japan. (Tentative)
B) Chip Mong Insee Cement, etc.
C) CONCH Kawasaki, etc.

A) MGM Innova Captal Japan. (Tentative)

B) Establish SPC(Special Purpose Company) for each Project
C) Sunrise Japan Hospital, Water Supply Authority, etc.

D) MGM sustainable Energy Fund (Tentative)

E) Next Energy, Kyocera, Panasonic, etc.
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7. Technology and Experiences

[Waste Heat Recovery System]:
WHR is a facility that collects heat from unused exhaust
gases and generates electricity in cement plant.

[Solar Power Generation System]:
There are many experience of JCM projects.

The following table shows JCM experiences of NTT Data Institute of Management
Consulting, Inc.

Duration Technology Country Role Description

2015.04 - | Solar Power Malaysia Representative | PV panels on new building are installed.
2017.01 Generation Company

2016.09 - | Waste Heat Thailand Representative | Waste Heat Recovery System are installed on
2017.10 Recovery System Company cement plant

2016.02 - | Solar Power Vietnam Consulting PV panels on the large shopping mall are
2016.09 | Generation Company installed.

2016.10 - | Solar Power Costa Representative | Mega solar plant project in Costa Rica.
2018.06 Generation Rica Company

2016.11 - | Solar Power Cambodia | Consulting PV panels and High efficiency chiller are
2019.01 Generation Company installed for large shopping mall.

2017.03 - | Solar Power Chile Representative | PV panels are installed on the roof of schools.
2017.11 Generation Company

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

8. Upper Limit of Subsidy Rate

> Subsidy rate varies depending on the humber of projects
using similar technology in the country.

The number of projects using 0
similar technology in the
country

(first case) From 1 to 3 (0)V/<] !

Maximum Maximum Maximum

Upper Limit of Subsidy Rate 50 % 40% 30%

> In Cambodia, upper limits of subsidy are as follows:

LED Street Frequency
Technology Chiller Lighting with Inverter for
Dimming System Pump
Number of
Projects 1 1 1 £

Upper Limit of Max.

0, 0, 0,
Subsidy Rate 50% Max. 40% Max. 40% Max. 40%

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.




9. Cost-Effectiveness and Payback Period

> During review of applied proposal, (1) Cost-
effectiveness and (2) Payback period are checked.

(1) Cost effectiveness should be less than

4000JPY/t-CO2 (approx. 35USD/t-CO2)

“Subsidy amount + Total GHG emission reduction in project
duration (i.e. legal durable years of the installed equipment in
Japanese law) = Aubsidy amount per 1 ton CO2”

(2) Payback period should be longer than three
years.

“(Total project cost - Subsidy amount) + Annual operating cost
reduction”

Or

“(Total project cost - Subsidy amount) = (Annual Revenue -
Annual Operating Cost)”

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

10. Schedule from Application to Project Implementation

(Example) | FY2015

20th April 25th May | jyne November February~March 30th April
1 T | T | T
: . Adoption ' - | Completion of | !
Public Public decision | Intermedia ‘ congtruction ‘ Subsidy |
offering offering Grant I te site ‘ payment |l
start deadline decision 1 survey | inspection | 1
| | | ' 1 |
! submit I Grant !
applicant " Review applica '
I documents | tion |
| | | |
I | Business Year-end . 1
1 I performance performance Subsidy 1
| | report report payment |
| | | | |
1 1 1 1 1
L__FY2016~2017 | Multiple Years Project

=

> Grant application is needed from the adoption unofficial within 3 months.
> pay estimate to the end of each FY year, the settlement payment in the
final year

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.
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Dear Chip Mong Insee Cement NTTDAaTa

Globa [T Innovator

z

FY2017 City-to-City Collaboration Projects
City of Kitakyushu — Phnom Penh Capital City
Explanation of JCM (Joint Crediting Mechanism)
~ For Chip Mong Insee Cement ~

e Jul-2017
NTT Data Institute of Management Consulting, Inc.
Socio & Eco Strategic Consulting Unit

© 2017 NTT DATA INSTITUTE OF MANAGEMENT
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1. JCM Financing Program

The draft budget for projects K lncludes collaboration with
starting from FY 2016 is projects supported by JICA
6.7 billion JPY (approx. USD Government of and other governmental-
56 million) in total by FY2018 Japan affiliatedfinancial institute.
* Budget will
be fixed after Finance part of an Conduct MRV and expected
;::’I:::l:t“ B investment cost to deliver at least half of JCM
(less than half) credits issued

International consortiums
(which include Japanese entities)

7 Scope of the financing: facilities, equipment, vehicles, etc. which reduce CO2 from
fossil fuel combustion as well as construction cost for installingthose facilities, etc.

> Eligible Projects : starting installation afterthe adoption of the financing and
finishing installation within three years.

Source : GEC's Homepage (http://gec.jp/jcm/about/)

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

2. Collaboration between Kitakyushu & Phnom Penh and

Activities of the Survey Project

[ Collaboration between City of Kitakyushu [ Completed Project: FY2016 City-to-City Collaboration Projects]
and Phnom Penh Capital City]

Feasibility Study in Energy Sector Supporting project to develop the action plan
Phnom Penh miracle (Water purification field) (NTT Data Institute of Management Consulting, for the climate change strategy in Phnom
Water distribution block technology transfer Inc. / City of Kitakyushu) Penh Capital City
= Unaccounted-for water rate: 72% — 8% “Introduction of IMW Solar Power System and High (Nikken Sekkei Civil Engineering / City of
2005: Declaration of drinkability Efficiency Centrifugal Chiller in Large Shopping Kitakyushu)

Mall” was approved as FY2016 JCM subsidy project.

July 2015: Prime Minister

Hun Sen visits Kitakyushu
Prime Minister proposes

the conclusion of sister-city
agreement with Phnom Penh.

€

Toward conclusion of sister-city agreement [Under Survey Project: Two Activities in FY2017]

Conducting of basic survey to grasp needs of Phnom

Penh (Waste management, energy, sewerage, (1) Customized proposal for large (2) proposal of ESCO type business

environmental protection)@ enterprises which have needs for model packaged with financial services
enerqy cost reduction

Sister City Agreement was signed on 29-Mar-2016
City of Phnom Penh

Kitakyushy N . .ol City

[ Future Vision]
Customized proposals make new projects which reduce GHG emissions drastically.
Establishment of ESCO type business model leads rapid expansion of projects introducing
energy saving equipment and/or renewable equipment.
Horizontal expansion in south east Asia is expected.




3. Overview of the Survey Project

In this project, we will conduct two types of project, utilizing
collaboration between City of Kitakyushu and Phnom Penh Capital City.

(1) Customized proposal for
large enterprises which have

(2) Proposal of ESCO type business
model packaged with financial
services

Activities | oeds for energy cost

reduction

Feasibility studies of waste heat recovery | Feasibility studies of ESCO type business by
system for cement plant to aim large CO2 | packaging PV power generation system, etc. and
emission reduction financial services

Waste Heat Recovery System, etc. Solar Power Generation System, etc.

Cement Plant

Before Project in Project After Project

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

4. Organization at Implementation Phase

Organization at implementation phase are shown in below:

(1) Customized proposal for large enterprises (2) proposal of ESCO type business model packaged with
which have needs for energy cost reduction financial services
Ministry of the Ministry of the - -
Environment (MOE) Environment (MOE) (D) Financial
Company
Global Global Environment Bank / Fund
Environment Centre Centre Foundation i
i Investment Dividend
Foundation (GEC) (GEC)
i International Consortium i 1 International Consortium Lease i
E i i A 4 <, Equipment, i
' Representative Partner H ! Representative Partner > Partner |
' Company Company : ' Company Company E - Company i
1 ! o ease Fee !
Subsidy : (A) Japan (B) Local _ ' Subsidy | _ (A) Japan (B) ESCO ) (C) Local !
1 - Project 2 - Implementatlon of | ' - Project - Own Equipment - Operation, Maintenance ;
1 Administration Project i 1 Administration - Monitoring of Equipment i
! - Reporting of GHGs - Monitoring of GHGs | 1 - Reporting of GHGs of GHG emission - Monitoring of GHG '
1 emission reduction emission reduction i 1 emission reduction reduction, etc emission reduction, etc |
Order / Payment 1 Order / Payment §
(C) Waste Heat Recovery (E) Solar Power Generation
System Manufacturer System Manufacturer
- Engineering, manufacturing, transportation, - Engineering, manufacturing, transportation,
installation and commissioning supervision. installation and commissioning supervision.
- Constructions for installation, etc. - Constructions for installation, etc.
A) MGM Innova Captal Japan. (Tentative) A) MGM Innova Captal Japan. (Tentative)
B) Chip Mong Insee Cement, etc. B) Establish SPC(Special Purpose Company) for each Project
C) CONCH Kawasaki, etc. (Tentative) C) Sunrise Japan Hospital, Water Supply Authority, etc.
Q1) Do you have any candidates ] D) MGM sustainable Energy Fund (Tentative)
of WHR manufacturers? E) Next Energy, Kyocera, Panasonic, etc.
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5. Technology and Experiences

[Waste Heat Recovery System]:
WHR is a facility that collects heat from unused exhaust
gases and generates electricity in cement plant.

[Solar Power Generation System]:
There are many experience of JCM projects.

The following table shows JCM experiences of NTT Data Institute of Management
Consulting, Inc.

Duration Technology Country Role Description

2015.04 - | Solar Power Malaysia Representative | PV panels on new building are installed.
2017.01 Generation Company

2016.09 - | Waste Heat Thailand Representative | Waste Heat Recovery System are installed on
2017.10 Recovery System Company cement plant

2016.02 - | Solar Power Vietnam Consulting PV panels on the large shopping mall are
2016.09 | Generation Company installed.

2016.10 - | Solar Power Costa Representative | Mega solar plant project in Costa Rica.
2018.06 Generation Rica Company

2016.11 - | Solar Power Cambodia | Consulting PV panels and High efficiency chiller are
2019.01 Generation Company installed for large shopping mall.

2017.03 - | Solar Power Chile Representative | PV panels are installed on the roof of schools.
2017.11 Generation Company

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

6. Summary of Introduction of WHR System for CMIC

Project overview (assumed) | Assumed pl’OjeCt (CH'P MONG INSEE CEMENT CORPORAT'ON)

BWe conduct feasibility study of a JCM subsidized project for
cement plant which have high potential for the CO2 reduction
by using waste heat recovery power generation system.

BCHIP MONG INSEE CEMENT is a joint venture company of Chip
Mong Group (CMG): 60% and Siam City Cement Company
(SCCC): 40%.

B The plant will start production in mid Q4/2017.

B Around mid 2018, tendering exercise for suppliers of waste
heat recovery (WHR) system will be stated. R 3 e e s AT

BCommissioning of WHR system is expected in Q1 to Q2 of 2020. ?f;g&;ﬂfg%cpehngggf Eéannht)'n Kampot

Expected effects (assumed)

BPower generation of around 8MW of electrical power is expected.
BMYearly CO, Emission Reduction of around 30,000 tCO,/year is expected.

Funding procurement methods (assumed) |

M Initial cost of equipment would be financed by the cement company.
B |t is assumed that 50% of the initial cost, as maximum, is subsidized by JCM Financing Program.

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.




7. Estimated Electrical Energy Consumption

Full plant (Steady)
Calculated Load
Code
Pc (kW)

201-3E1 |Limestone Crusher 1,071.50

201-3E2 | Additive Crusher 560.65

301-2E1 |Raw Material B666.15

301-3E2 |Raw Mill 8,302.40 @

L01-3E1 |Coal Cushing 543.41
L01-2E2 | Coal Wil 228055 Kiln Shutdown
401-3E1 |Kiln & Cooler 5,940.93 Unp]an:ed stop

501-3E1 |Cement Mill 11,0086.20

601-3E1 |Cement Packing 1,138.28

G01-3E1|Admin & Work Shop 622.99

Accommodation 375.00

32,508.11

a
330 days 34 days

* Source: Presentation Material by Chip Mong Insee Cement

» Electrical energy consumption is 646 MWH/day for

normal operation @330 day/year.

> Electrical energy consumption is 260MWH/day during

kiln shutdown and unplanned stop @34 day/year.

MW MW
3300 35
3280
30
32.00
31.50 55
31.00
20
30.50
20.00 Energy consumption: 15
646,000 kK¥Whid
20.50
0.0 Hr 0
123 4587 8 8101112131415161718192021 2232324
5
L Calculated Load
Code Description
Pc (kw) Hrs kWh
Production Area
201-3E1 |Limestone Crusher 1,071.50 12.00 12,858.85
201-3E2 |Additive Crusher 560.65 12.00 6,728.65
301-3E1 [Raw Material 666.15 12.00 7,994.65
301-3E2 [Raw Mill 8,302.40 20.50 | 170,200.05
L01-3E1 |Coal Crushing 543.41 6.00 3,261.31
L0O1-3E2 |Coal Mill 2,280.55 18.30 41,734.92
401-3E1 [Kiln & Cooler 5,940.98 24.00 | 142,584.37
501-3E1 [Cement Mill 11,006.20 20.50 | 225,627.95
601-3E1 |Cement Packing 1,138.28 15.00 17,075.05
Admin Area
GO01-3E1 |[Admin & Work Shop 622.99 24.00 13,456.58
Accommodation 375.00 12.00 4,500.00
32,508.11 646,022.38

Q2) In power supply contract between EDC and CMIC,
are there any agreements for reduction of power supply
after introduction of WHR and PV panels?

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

8. Schedule of Our Project

Activities

Jul [ Aug | Sep | Oct | Nov [ Dec [ Jan | Feb | Mar | Apr | May | Jun
CMIC’s Schedule ¥ > -Placd Orderd in
- Plgnned Shut D Q2/2(18
Plant Start-up gnne ut Down )
& Collectign of D3ta -Havel WHR running
by Q3)2019
Schedule of FY2017 City-to-City ¢ . — L/
Collaboration Projects (Feasibility Project puratioh / Q4) Timing
Study) Place Order of
| ) . > WHR shall be
Q3) What kind of data Discusgion Dgta Collgction -Technical| Evaludtion /
. i —| Requirements|of WHR  .gf 1 after JCM'’s
will be collected to with CHIC . Eponomital Study >
. . . l - w(ll be determingd. -Study fof CO2 grant decision
determlge specification — Enhission Reductibn (approx.
of WHR: /] Oct-2017).
— To be discussed./
Our Visit to Phnom Penh (Plan) Y pA e e ~ —
Schedule of FY2018 JCM e
Financing Program RHblIC Off¢r|ng
Praparatimn‘ Sub nif
Applicant
Docyiments

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
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9. Schedule from Application to Project Implementation

(Example) | FY2015

20th April 25th May | jyne November February~March 30th April
T T T T T T
: : Adoption I . | Completion of | 1
o?fl:a?':::g o?ft:a?'::fg decision : Intertr:edla | construction : Subsidy :
start deadline Grant survey ~ site payment
decision 1 | inspection | 1
| | | ' 1 |
! submit I Grant !
applicant " Review applica '
I documents | tion |
| | 1 |
I | Business Year-end . |
1 I performance performance Subsidy 1
I 1 report report payment
| | | | | |
1 1 1 1 1 1
L__FY2016~2017 | Multiple Years Project

=

> Grant application is needed from the adoption unofficial within 3 months.
> pay estimate to the end of each FY year, the settlement payment in the
final year

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.
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(Ref) Basic Concept of the JCM (Joint Crediting Mechanism)

> Facilitating diffusion of leading low carbon technologies, products, systems, services
and infrastructure as well as implementation of mitigation actions, and contributing
to sustainable development of developing countries;

» Appropriately evaluating contributions from Japan to GHG)emission reductions or
removals in a quantitative manner, and use them to achieve Japan’s emission
reduction target;

» Contributing to the ultimate objective of the UNFCCC by facilitating global actions
for GHG emission reductions or removals

Partner
Leading low carbon technologies,
etc, and implementation of Country
mitigation actions

Operation anc
management by the Joint
Committee consists of
representatives from the
both sides

Used to achieve

Japan"_s emission Credits reductions/
reduction target removals

*measurement, reporting and verification

Source : GEC's Homepage (http://gec.jp/jcm/about/)

017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,

(Ref) Projects by JCM Financing Program by MOE]

JCM Financing programme by MOEJ (FY2013~2016) as of December 2, 2016

Thailaid: ia:
(JEnengy Saving at Convenience Store (3 1.0MW Solar PV on Factory Rooftop CHeat Only Boiler (HOB)** Q2. 1MW Solar PV in Farm |
CUpgrading Alr-saving Loom OiCentrifugal Chiller B Comgressor O I0MW Sclar PV (I8, 3MW Sodar PV in Farm
(COCe-Ganeration in Molorcycle Factory  OCentrifugal Chiller in Tire Factory
A Conditioning System B Chiller ::Re"ugeraum System Viet Nam:
(Jlon Exchange Mermbrane Electralyzer OChibed Water Supply Systern CDigital Tachographs* DAmorphaus transformers*
(ILED Lighting to Sales Stores (3 12MW Waste Heat Recovery in Cement Plant Ciir-conditioning in Hotel {ahir-conditioning im Lens Factory
(Ce-generation System CiRefrigerator and Evaporator CCantaines =|:ur1'|2|':(.w Facility (Electric Furna
(21.5MW Soler PV and EMS in Paint Factory (3. 4MW Solar PV » LAmorphous. ransfonmers 2
(JHeat Recovery Heat Pump CI5MW Floating Solar PV W] {mduhumng Ex.\__"::- System O E|e<.tuc Ty Kiln
C4.75MW Waste Heat Recovery in Cement Plant CWater Pumps
Bangladesh - - . (JEnergy saving Eguipment in Lens Factery (nmorphous transformers 3
OCentrifugal Chiller ooim at Weaving Factory (JEnergy Saving Equipment in Wire Production Factory
C320kW PV-dissel Hybrid System COSOMW Solar P Power Plant /,- - -
CCentrifugal Chiller COAdr-conditiening systerm B T h [r—
Lk s ™4 il BMW Power Generation with Methane
Anfmar: | I Gas Recovery System
o \ r& ba En @REDD+ through contralling i
E_-I;'?ED\:::g“;;—;ll‘i—méﬁl?iuw Il SISl BRE-BUrR I C¥0nce-through Boller and Fuel Switching
0nce-throwgh Boller in Instant Noodle Factory II Palaw: - Cotn R]r.‘a'
(31.BMW Ruce Husk Power Generation I ’ CIZT0KW Sclar PV for Commercial \ CISHW Solar PV
f ""\. N Eacilities® | CxChiller and Exhawst Heat
I O 1S0KW Salar PV for School* Recovery System
Sawdi Arabia: O
CiElectoradyzer in Chiorine C440kW Solar PY for Commencial —
¥ Facilities 1 .
Production Plant

Cambodia:
CLED Strest Lighting D200KW Sodar PV at Intemational Schod
{¥Solar PV & Centrifugal Chiller {IBODKW Solar PV at Intermational School
CiImverters for Distribution Pumps

-~
Ethiopia:
CIBlenass CHP Plant g

Herya:

CI300KW Solar Diesel Abatement Projects
(EMW Hydropower Generation

O IMW Solar PY at Salt Factory

Indonesiat
COCantrifugal Chiller at Textile Factory®* (iEnergy Saving at Convenience Store®
CRefrigerants te Cold Chain Industry** (JDouble Bundle-typs Heat Pump

DCentrifugal Chiller at Textlle Factory 24 CO30MW Waste Heat Recovery in Cement Industry
(J20KW Solar Power Hybrd Systarm ORegenerative Bumers

CICentrifugal Chiller at Textile Factory 300l Corrugated Cartons Process

T

Maldives:
190KV Solar Power on School Reoftop
mSmart Micre-Grid System

C__;Uunredma Lo Air-saving Loom {Centrifugal Chiller in Shopping Mall
< Model Project in FY 2013 (7 projects in 3 countries) b ling 5 L0 -
e . . ; . . (Gas Co-generation Sysherm 0nce-through Boiler in Golf Ball Factery
C Model Project in FY 2014 {14 projects in 7 countries) £)1.6MW Solar PV in Jakabaring Sport City @REDD+ through controling slush-and burn
= ADE Project in FY 2014 [1 projectin 1 country} CJ10MW Hydro Power Plant CLoems in Weaving Mill
Z Model Project in FY 2015 {34 projects in 10 countries) CILED Lighting to Sabes Stares ClIndustrial Wastewater Trestment Systerm
Z Model Project in FY 2016 (34 projects in 9 countries) CAlr-conditioning Utility Systemn in Akrpert  O0.5MW Solar BY
#® REDD+ Model Project {2 projects in 2 countries) Source : GEC
. B . Underlined projects have started operation (31 projects, nchdlng?pamdh,'slzmed projects) A
Total 91 projects in 15 partner countries Projects with * have been registerad as JCM projects (13 projects) Homepage
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(Ref) Upper Limit of Subsidy Rate

> Subsidy rate varies depending on the nhumber of projects
using similar technology in the country.

The number of projects using 0
similar technology in the . From 1to 3 Over 4
country (first case)

Maximum Maximum Maximum

Upper Limit of Subsidy Rate 50 % 40% 30%

> In Cambodia, upper limits of subsidy are as follows:

LED Street Frequency Solar
Technology Chiller Lighting with Inverter for Power
Dimming System Pump Plant

Number of
Projects

Upper Limit of Max.
Subsidy Rate 50%

Max. 40% Max. 40% Max. 40%

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

(Ref) Cost-Effectiveness and Payback Period

> During review of applied proposal, (1) Cost-
effectiveness and (2) Payback period are checked.

(1) Cost effectiveness should be less than

4000JPY/t-CO2 (approx. 35USD/t-CO2)

“Subsidy amount + Total GHG emission reduction in project
duration (i.e. legal durable years of the installed equipment in
Japanese law) = Aubsidy amount per 1 ton CO2”

(2) Payback period should be longer than three
years.

“(Total project cost - Subsidy amount) + Annual operating cost
reduction”

Or

“(Total project cost - Subsidy amount) = (Annual Revenue -
Annual Operating Cost)”

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.
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4. ESCOELESRRET IV

Interest

Initial Investment

(apply

Energy Costs JCM Scheme)

Before
ESCO Service

Energy Costs Energy Costs
With With
ESCO Service ESCO Service

Before Project in Project After Project
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WEE | seSeRCER) e Bl G :
| HEBNBEDRORE | | -momz-FrE RGOSR, Y, 18
| -GHGsHHEBIREORE -GHGsHELBIRED - GHGsHRHBIREZOTS |
% ROOEZHLT K Y & |

|FEE SN 1 2R DE N BT

ABEHRE A [
- KGAREI AT LADG%ET - BUE
AEZAT EERIEE
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6. Y234 X0\ Imbeikml T KBz 56/ CRIVOEB AR ST

SEOMEEE) | BEaEnadO0> 178 Sunrise Japan Hospital)

WEE, EESHHAE. LRI -TCL3EaART,
B B AR ONRBeEd | O REREBUENEZEI 255, 20165F9H 208 (CHbx.
WRFEOERANR-R BFEIZAR-R(C, KIZHE/RIVDHE T DL ZETE.

HIfF SN2 R (EE) |

HEFINBHBZUIHERELATOLSD
mEA/CRIVRRAE © 58280 kW

BEBIFRES | $£€110,000 kWh/year ORI

.ﬂEFEﬁ@E;_?_\:1_%ﬁIJI}EE§E . BJ:%Z0,000 usbD BIETHB.

BEREICO2HEHHIRE : $LE38.7 tCO2/4 B, AN,
T e

EEREHEGETE) | MRS N E.

BEHINPRBEZUIBEYIHIRERR 1 200,000 USD (230075M)

A Z3v)LJAMD10%I2E Z2ICMER 1R *ﬁﬂﬂ%%(n”LjéLtﬁlu\}Ejéo
BEXENOLTUVI DR, BABELENDOI ), B EE THEFIRECDIL,
mYJHAIR EEIBORETEL T, IMERITE . ESCOY—AEEDIRFT Z2FIaUT,
BSEEEG REICLDHIRUZEBRNICR SN - ARz, A 4K I DE2EE.
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7. KGRI DEREANR-R HLU. EfHE

[ B¥EE1E 1444 |

TS T =¥ fio
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8. fi==0 _FR

> MRETOIFELEHT | OERIRFAECED, FHEIZENEL D,

B aRIET SEICHI 3T 0 LEELE !

Maximum Maximum Maximum
HaEhEQD LR 50 % 40% 30%

> NZRSTTOMBNERD LRELIT 0iEh,
Ll LED#TREAT A>T HIEE

24l (Z=HEA) | (ARIATAEE) | (oN—5— | NRARD
FHRZ=M4# 1 1 1 3
B LR HEES Max. 40% Max. 40% Max. 40%

40%
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9. BRMR. HLU. ERINEFE

> BEBEULEMFOBFRELCHD. (1)EBERXMR, 8LV, (2)IRE[E
IR D2 NEREBELTHERINS,

(1) ERXRNEICDOVTI(E, 4,000H/tCO-,

[#HBNEEE +~ E AT 55108 RO ReximDETEM A
FHHBEFORETREMNRAIAHRE(CO2RE) = REZ)
RAX 12 (CO2#E ) DHIRK(ICHH S BN EEE |

(2) IRELIUNEFECDOWTIE, 3SERLE,
[(FREXE — SRR - FHDEEHE R HIHEE
=Yl
[(RSBHEE - HEERE) - (FHENA - FEEHRER) |
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10. ICMax{mHBN S 3£ FRERIF(CEF I 2CO2BF L HIIm%RE

> ER28FENSICMExmt BN BB C{ER I 2 CO28FH HIRARE N
BTESN. SDEUWMEZ(ESCECROTc, BRXNIRDISATITICRER.

(t-CO2/MWh) [51%&17;—%ﬁﬁ(iJCMEQiﬁ%ﬁEb%#@%EI:B%LT%L\%hé%o)fﬁ)u~
Operating margin from 2007-| 0.6257 JCF@;J&E%_%%&ﬁ?é{’o)—eliy’bjiﬁ/‘“ )
2009 H2OFE EICMERFEHBIE R (ZRAE) FEHCO2HEHFHE(tCO2/MWh)
Build margin 2009 0.6878 — X - \
Combined margin : BEIRILE— Eiﬁgi";;; LF—(PV.
Wind and solar power . FHE
generation project activities No. Al L | FRERR EEL
for the first crediting period Urte T—H %;Aa) NS | BOHE %%'CA‘D NS | DaE
and for subsequent crediting = & | BTHES = & | KRBT
periods R I=)
Combined margin: 11 AvkR | — | BIR3 0.8 — 0.353| 0.533

: o =

All other projects for the first| 0.6568 27 s
credltlrlg period _ Bl%3 HURST
Combined margin: 0.6723 No. 5y R EIRLE—
All other projects for the 1 F<aF LT YR 0.384
second and third crediting 2 Kampot-SihnoukZ )k 0.643
periods 3 Kampong Cham?%'')wk 0.724

Source: IGES [Grid Emission Factor of ) . N _
the Phnom Penh Electricity Grid ] Source: GEC TH29FEICMKmMENISEE (ZRANE) EHCO2HHFHE(tCO2/MWh)—EK |
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11. ICMafmfiBh B ERBNSEEENME CORT>1-)

(1) (FrR27EE)

4/20 - 68 118 2~3R 4130
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(£%) JCM (Joint Crediting Mechanism) OEABEE

> BNARR R &GRS AT A H—EX A2 I50E K EFHEEN O X INERL .
= _EEOFHT o] gERFFICERT 3.

> SRENRAZBELHIR - IRNOBAROE#Z, EE2M(CEHIIT2LEE(C. BAROHELH
HIR B AEDIZERL(CTEHT .

> HBEKFAR T OIRZEZNR A ABELHIR - I TN Z{EHET B EICED., EESIRZ EN
FRSZHIDIFTABEY 2 BIEDIERICEEAT D,

BN AR BN =D & R
WAL END

EEAERENSGEZESREES
LTEIR. B

BAOHEEB &
= e

MmN TAD

gLk LRI

HE : GEC/h—LAR—2 (http://gec.jp/jcm/jp/about/)
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Dear Phnom Penh Water Supply Authority

NTTDaTta

Globa [T Innovator

z

. FY2017 City-to-City Collaboration Projects
City of Kitakyushu — Phnom Penh Capital City

Explanation of JCM (Joint Crediting Mechanism)
'\ Feb-2018

NTT Data Institute of Management Consulting, Inc.
Socio & Eco Strategic Consulting Unit
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1. Basic Concept of the JCM (Joint Crediting Mechanism)

> Facilitating diffusion of leading low carbon technologies, products, systems, services
and infrastructure as well as implementation of mitigation actions, and contributing
to sustainable development of developing countries;

» Appropriately evaluating contributions from Japan to GHG)emission reductions or
removals in a quantitative manner, and use them to achieve Japan’s emission
reduction target;

> Contributing to the ultimate objective of the UNFCCC by facilitating global actions
for GHG emission reductions or removals

Partner
Leading low carbon technologies,
etc, and implementation of Country

mitigation actions
management by the Joint
Committee consists of
representatives from the
both sides

Used to achieve emission

Japan"_s emission Credits reductions/
reduction target removals

*measurement, reporting and verification
Source : GEC's Homepage (http://gec.jp/jcm/about/)

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
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2. JCM Financing Program

The draft budget for projects X Includes collaboration with
starting from FY 2016 is projects supported by JICA
6.7 billion JPY (approx. USD Government of and other governmental-
56 million) in total by FY2018 Japan affiliatedfinancial institute.
¥ Budget will
be fixed after Finance part of an Conduct MRV and expected
3:5:::‘;&“ s investment cost to deliver at least half of JCM
(less than half) credits issued

International consortiums
(which include Japanese entities)

7 Scope of the financing: facilities, equipment, vehicles, etc. which reduce CO2 from
fossil fuel combustion as well as construction cost for installingthose facilities, etc.

> Eligible Projects : starting installation afterthe adoption of the financing and
finishing installation within three years.

Source : GEC's Homepage (http://gec.jp/jcm/about/)
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3. Location of Water Treatment Plants (1/3)
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3. Location of Water Treatment Plants (3/3)

Niroth WTP
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4. Available Space of Chroy Changvar WTP (2/3)

E g |V
There are 3 types of areas as follows. s *
. o T
We assumed that PV panel type and available S e —
space for each types. I
g [Area A] \( [Area B] I [Area C] )
Green-shaded Area Yellow-shaded Area Red-shaded Area
» PV panels installed on » PV panels installed on > PV panels installed on
ground. building roof (rigid roof). folded plate roof (weak
roof).
» Conventional type PV » Conventional type PV > Light-weight type PV
Panels can be used. Panels can be used. Panels are to be used.
> We assume that 60% of > We assume that 40% of > We assume that 40% of
space can be used for PV space can be used for PV space can be used for PV
panel installation. panel installation. panel installation.
> Approx. 2,700 m?is > Approx. 200 m? is > Approx. 700 m?is
available for PV panel available for PV panel available for PV panel
installation. installation. installation.
(20x40 + 50x15 + 30x50 + (35x15) x 40% (25x40 + 25x30) x 40%
\_ 30x50) x 60% VAN VAN J

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
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i ol
There are 3 types of areas as follows. pfestE 2 i
. T
We assumed that PV panel type and available e ) -
space for each types. il
4 ) ) )
[Area A] g [Area B] [Area C]
Green-shaded Area Yellow-shaded Area Red-shaded Area
> PV panels installed on > PV panels installed on » PV panels installed on
ground. building roof (rigid roof). folded plate ”gh\: =N
~- " e\
. r\ n-W we,
> Conventional type PV > Conventional type PV > 5\\’\C2\S ?S expe S\t\lto
Panels can be used. Panels can be used. t\?\'\;\s option \s
nsidere e ion,
> We assume that 60% of > We assume that 40% of be Cf\)mp\eme tatt_\\ (c))r\
space can be used for PV space can be used for PV \:o\’ta_\\ invest ator (
panel installation. panel installation. [ de contrac
> Approx. 2,700 m? is > Approx. 200 m? is > A\? needed‘ -
available for PV panel available for PV panel a\'°> "Z.c ror PV panel
installation. installation. installation.
(20x40 + 50x15 + 30x50 + (35x15) x 40% (25x40 + 25x30) X 40%
\_ 30x50) x 60% VAN ) Y,
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5. Available Space of Niroth WTP (1/3)

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
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5. Available Space of Niroth WTP (2/3)

There are 3 types of areas as follows.

We assumed that PV panel type and available "
space for each areas. EEF
g [Area A] \( [Area B] I [Area C] )

Green-shaded Area
» PV panels installed on

ground.

» Conventional type PV
Panels can be used.

> We assume that 60% of
space can be used for PV
panel installation.

> Approx. 5,100 m? is
available for PV panel

installation.
(85x50 + 85x50) x 60%

Yellow-shaded Area
> PV panels installed on
ground, but there are
material storage areas.
> Conventional type PV
Panels can be used.

> We assume that 25% of
space can be used for PV
panel installation.

> Approx. 4,800 m? is
available for PV panel

installation.
(150x110 + 50x55) x 25%

Red-shaded Area
PV panels installed on
rounded shaped plate
roof (weak roof).
Light-weight type PV
Panels are to be used.

We assume that 25% of
space can be used for PV
panel installation.
Approx. 750 m? is
available for PV panel

installation.
(75x20 + 75x20) x 25%

\— AN AN J
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5. Available Space of Niroth WTP (3/3)

space for each areas.

There are 3 types of areas as follows.
We assumed that PV panel type and available

e

» PV panels installed on

» Conventional type PV

~
[Area A]

Green-shaded Area

ground.

Panels can be used.

We assume that 60% of
space can be used for PV
panel installation.
Approx. 5,100 m2 is
available for PV panel
installation.

(85x50 + 85x50) x 60%

_J

-

>

\
[Area B]

Yellow-shaded Area
PV panels installed on
ground, but there are
material storage areas.
Conventional type PV
Panels can be used.

We assume that 25% of
space can be used for PV
panel installation.
Approx. 4,800 m? is
available for PV panel

installation.
(150x110 + 50x55) x 25%

J

[Area C]

Red-shaded Area
» PV panels installed on

d. _
a\ ' "=.Z jor PV panel

installation.
(75x20 + 75x20) x 25%

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
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Capacity of one
Panel : 240W

6. Specification of Solar Panel (Example)

= H . Electrical data (at STC) | vewnaassizs |[Fernzaosizy $Csi25
> As an example, specifications of Model: s T
VBHN240S]25 (Panasonic HIT solar panel)  wesonervougewmm | a3 || a6 [ a0
a r.e S h OW n Max, power current (Imp) [A] 5.54 5.51 5.48
" Open circuit voltage (Voc) [V] 53.0 524 51.8
. _ _ Short circuit current (Isc) [A] 5.86 5.85 5.84
Dimensions and weig ht Max. over current rating [A] 15
I?Qa 35 Production tolerance power [%] +10/-5*
;‘"—_B T 1 Max. system voltage [V] 1000
E T M Junctin bex Note: Standard Test Conditians: Air mass 1.5; Irradiance ={1000W/m?; cdll temp. 25°C
= 2 i ; P
S unel/ j " Isti
E Temperature characteristics
407 18 0 Temperature (NOCT) [°C] 440
Co'\:inar Temp. coefficient of Pmax [%/°C] -0.29
fl ‘I 2 SMK Temp. coefficient of Voc [V/°C] 0.133 0,131 0,130
A& Temp. coefficient of Isc [mA/°C] 1.76 1.76 1.75
762
14 At NOCT (Normal Operating Conditipns)
- Max. power (Pmax) [W] 187.4 183.2 178.4
“le Max. power voltage (Vmp) [V] 225 an7 410
] \ Max. power current (Imp) [A] 4.41 4,39 4.35
front side back side Open circuit voltage (Voc) [V] 50.3 49.7 48.9
— Short circuit current (Isc) [A] 471 4.71 4.70
T :‘l weight:15 kg Note: Nominal Operating Cell Temp.: Air mass 1.5; Irradiarfee = 800W/m
| | weight/m#:11,9 kg/m? Alr temperature 20°C; wind speed 1 m/s
- 17, unit:mm
se section B8
At low irradiance (20%)
Max. power (Pmax) [W] 47.0 45,9 45,0
Max. power voltage (Vmp) [V] 43.2 42.2 41.6
S|Ze Of one Max. power current (Imp) [A] 1.09 1.09 1.08
. Open circuit voltage (Voc) [V] 49.6 49,0 48.4
Panel " 1 '26m2 Short circuit current (Isc) [A] 1.17 1.17 1.17

Note: Low irradiance: Air mass 1.5; Irradiance = 200W/m’; cell temp. = 25°C

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.




7. Expected Number of Panels and Capacity of PV Modules

Expected number of panels and capacity of PV modules are
calculated as follows:

Site Chroy Changvar WTP Niroth WTP
Map * =

Available Space 2,900m2 (= [Area A] 2,700 9,900m?2 (= [Area A] 5,100
m2 + [Area B] 200m?2) m2 + [Area B] 4,800m?2)

Expected Number of  2,300pcs (= 2,900 / 1.26) 7,850pcs (= 9,900/ 1.26)
Panels

Expected Capacity of 552kW 1,884kW
PV Module (= 2,300 x 240 /1000) (= 7,850 x 240 /1000)

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

8. Expected Annual Power Generation (1/2)

Expected Annual Power Generation for Chroy Changvar WTP is
Approx. 744,000 kWh/Year.

[Capacity of PV module [ 552[(kw) |

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Average daily solar radiation per day (value at

implementation site: kWh / i - day) 5.18 5.16 5.59 5.04 5.74 5.68 5.77 5.65 4.93 4.60 4.42 4.80
Daily average effective sunlight per day

(Correction value at azimuth, installation angle: 5.18 5.16 5.59 5.04 5.74 5.68 5.77 5.65 4.93 4.60 4.42 4.80
kWh / mi - day)

Temperature correction factor (when there is no 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0851 @)(\ 0.85 0.85 0.85
loss = 1.0) *

Loss factor by shadow (1.0 if not)  § 1 1 1 1 1 i \ LI 1 1 1
Power conditioner conversion efficiency (rated 0.08 0.08 0.08 0.98 0.98 @ qﬁ* \ E;é 0.98 0.98 0.98 0.98
load power efficiency) e

Other loss (when nothing: 1.0) (module dirt, 0.85 0.85 0.85 0.85 ? \ 0¥ oss 0.85 0.85 0.85 0.85 0.85
transmission loss, aged deterioration etc. ) ~ ) \ @ 5

Estimated generated electric energy per day 2,025 2,018 _ 2186 \ad[~ 2523 2210 2257 2,206 1,028] 1,700 1,729 1,876
(kwWh / day)

Average daily power consumption on the working | g }\’9,0% o070| 39,070| 39,070| 39,070 30,070 39,079 39,079 39,070 39,079| 39,079
day of factory etc. (kWh / day) A~ A

Average surplus electricity amount on the waorki I

day of factory etc. (kWh / day) J \ \0 g g g g g Y g & g g ®
Number of days during which the amount of

power generation is the total amount of surplus

power on non-working days

Actual effective days 31 28 31 30 31 30 31 31 30 31 30 31
) Monthly estimate surplus electric energy (kWh / 0 0 0 0 0 0 0 0 0 0 0 0
month)

Estimated monthly active generation

Electric energy (kWh / month)

Estimated effective total generated electricity per
year

62,769| 56,438 67,772 59,096 69,531 66,561 69,961 68,398 57,845 55,773 51,865 58,158

744,166|kWh/year

Source: JCM Application Form
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8. Expected Annual Power Generation (2/2)

Expected Annual Power Generation for Niroth WTP is
Approx. 2,539,000 kWh/Year.

[capacity of PV module [ 188fkkw) ]

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Average dally solar radiation per day (value at 5.18 5.16 5.59 5.04 5.74 5.68 5.77 5.65 4.93 4.60 4.42 4.80
implementation site: kWh / mi - day)
Daily average effective sunlight per day
(Correction value at azimuth, installation angle: 5.18 5.16 5.59 5.04 5.74 5.68 5.77 5.65 4.93 4.60 4.42 4.80
kWh / mi - day)
Temperature correction factor (when there is no o e e e e S e e @‘_\ A 0.85 0.85
loss = 1.0) ¥ ] ;
Loss factor by shadow (1.0 if not) 1 1 1 1 : 3 1 e m a W g 1 1 1
Power conditioner conversion efficiency (rated T o8 ok o .58 q‘&* | E;é R AR - -
load power efficiency) %=
Other loss (when nothing: 1.0) (module dirt, 0.85 0.85 0.85 0.85 ;l \ o¥e| oes 0.85 0.85 0.85 0.85 0.85
transmission loss, aged deterioration etc. ) 7~ \ \
Estimated generated electric energy per day 6011 6,87 o)\ ewad| ~ 7885|7572 7703] 753| essi| 6141 5001 6403
(kWh / day) E V
g\;’jr:ffa ft‘;'z Z‘;:V‘?Ls\;’:j”;gsg“’" on the ""°”""g’_\53;\1 \’2,3& 2513 62313 62313 62313 62313 62313 62313 62313 62313 62313
Average surplus electricity amount on the workin\) I
day of factory etc. (kWh / day) \ \0 E i 0 gl 9 X o . E 0 0
Number of days during which the amount of
power generation is the total amount of surplus
power on non-working days
Actual effective days 31 28 31 30 31 30 31 31 30 31 30 31
) Monthly estimate surplus electric energy (kWh / 0 0 0 0 0 0 0 0 0 0 0 0
month)

Estimated monthly active generation

Electric energy (kWh / month)

Estimated effective total generated electricity per
year

214,235| 192,625| 231,310 201,696| 237,313| 227,174 238,780| 233,444 197,427| 190,357| 177,017 198,494

2,539,872(kWh/year

Source: JCM Application Form

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

9. Expected Initial Cost and Annual Cost Reduction

Expected initial cost and annual cost reduction are calculated as
follows:

Site Chroy Changvar WTP Niroth WTP
Map = L

Bl | | ¥

Expected Capacity of 552kwW 1,884kW
PV Module
Expected Annual 744,000 kWh/Year 2,539,000 kWh/Year
Power Generation
Expected Initial Cost 1,104,000 USD 3,768,000 USD
(Very Rough) (% 552 kw x (% 1,884 kw x
Price per capacity 2,000 usD/kw) Price per capacity 2,000 usD/kw)
Expected Annual 124,000 USD/Year 424,000 USD/Year
Cost Reduction (% 744,000 kwh/Year X (% 2,539,000 kwh/Year X
Electricity Price 0.167 USD/kwh) Electricity Price 0.167 uSD/kwh)
Payback Period 8.9 Year 8.9 Year

(% 1,104,000 usb / 124,000 usb/Year) (% 3,768,000 usb / 424,000 usD/Year)

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
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10. Expected CO2 Emission Reduction and Amount of Subsidy

Expected CO2 emission reduction are calculated as follows:

Site Chroy Changvar WTP Niroth WTP
Expected Initial Cost 1,104,000 USD 3,768,000 USD
Expected Annual CO2 262 tCO2/Year (= Annual Power 896 tCO2/Year (= Annual Power
Emission Reduction Generation 744,000 kwWh/Year / Generation 2,539,000 kwh/Year /

Grid Factor 0.353 tco2/mwn /1000) Grid Factor 0.353 tco2/mwn /1000)
Expected CO2 4,454 tCO2 15,232 tCO2
Emission Reduction (% 262 kwh/Year X Statutory durable years (% 896 kwh/Year X Statutory durable years
in Project Period in Japanese law 17 Years) in Japanese law 17 Years)

There is a criteria for selection of the proposed JCM applications. It is
that cost effectiveness (vs CO2 emission reduction) is less than
4000]PY/tCO2 (approx. 35USD/tC0O2).

To achieve this criteria, expected amount of subsidy is:

Site Chroy Changvar WTP Niroth WTP

Expected Amount of 155,890 USD 533,120 USD

Su bsidy as per Cost (= Expected CO2 Emission Reduction in Project (= Expected CO2 Emission Reduction in Project

Effectiveness Criteria  Pperiod 4,454 tco2 X 35 usp/tco2) Period 15,232 tco2 X 35 usp/tcoz)
e

Approx. 14% of Initial Cost

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

11. ESCO Type Business Model

We are consulting with Financial Company, (D) shown in the
Image of Organization, for detail investigation for ESCO type
business model.

At the moment, could you please advise if our simulation is
competitive with the other competitors.

Image of Organization Image of ESCO Type Business Model

Ministry of the

Envirenmenl (MOE) (D) Financial
Company
Bank / Fund

Global Environment
Centre Foundation

Investment Dividend

International Consortium

Lease
. 4 -, Equipmen

1
1
1
Representative Partner Partner 1
[ Company H Company Comp : EDEIWCOS‘S
1
1
1
1
1
1

i | SO Lease F il
Subsidy ! (A) Japan ) Fsco  Jlease Fee (C) Local .

]

1

]

:

H -

1 - Project - Own Equipment - Oseration, Maintenance 1
! At}i{mrnll_stt_ra'dgfnGl_|G - Monitoring of Equipmen:

1 - Reporting HS of GHG emissicn - Monitoring of GHG Energy Costs Energy Costs
i- emission reduction reduction, etc emission reducsion, etc

Qrder / Payment | ESCO Service ESCO Service

(E) Solar Power Generation
System Manufaciurer

- Engineering, manufacturing, transportation, 5 " x .
installation anc commissicning supervision. Before Project in Project After Project

- Constructions for ‘nstallation, etc.

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
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Global IT Innovator
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Ref) Collaboration between Kitakyushu & Phnom Penh and

Activities of the Survey Project

[ Collaboration between City of Kitakyushu [ Completed Project: FY2016 City-to-City Collaboration Projects]
and Phnom Penh Capital City]

Feasibility Study in Energy Sector Supporting project to develop the action plan
Phnom Penh miracle (Water purification field) (NTT Data Institute of Management Consulting, for the climate change strategy in Phnom
Water distribution block technology transfer Inc./ City of Kitakyushu) Penh Capital City
= Unaccounted-for water rate: 72% — 8% “Introduction of IMW Solar Power System and High (Nikken Sekkei Civil Engineering / City of
2005: Declaration of drinkability Efficiency Centrifugal Chiller in Large Shopping Kitakyushu)

July 2015: Prime Minister

Hun Sen visits Kitakyushu
Prime Minister proposes

the conclusion of sister-city
agreement with Phnom Penh.

Toward conclusion of sister-city agreement [ Under Survey Project: Two Activities in FY2017]

Conducting of basic survey to grasp needs of Phnom
Penh (Waste management, energy, sewerage, (1) Customized proposal for large (2) proposal of ESCO type business
environmental protection) D enterprises which have needs for model packaged with financial services

enerqy cost reduction

Sister City Agreement was signed on 29-Mar-2016
City of Phnom Penh

Kitakyushy N . .ol City

(=0
£SC0 Sarvce
Betorn Prooct in Progect Aot Progeet
[ Future Vision]
. Customized proposals make new projects which reduce GHG emissions drastically.
. Establishment of ESCO type business model leads rapid expansion of projects introducing
energy saving equipment and/or renewable equipment.

. Horizontal expansion in south east Asia is expected.

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,




Ref) Overview of the Survey Project

In this project, we will conduct two types of project, utilizing
collaboration between City of Kitakyushu and Phnom Penh Capital City.

(1) Customized proposal for
large enterprises which have

Activities | oeds for energy cost

reduction

emission reduction

Feasibility studies of waste heat recovery
system for cement plant to aim large CO2

(2) Proposal of ESCO type business
model packaged with financial
services

Feasibility studies of ESCO type business by
packaging PV power generation system, etc. and
financial services

Waste Heat Recovery System, etc.

Solar Power Generation System, etc.

Cement Plant

Before Project in Project After Project

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

Ref) Organization at Implementation Phase

Organization at implementation phase are shown in below:

(1) Customized proposal for large enterprises

which have needs for energy cost reduction

(2) proposal of ESCO type business model packaged with
financial services

Ministry of the
Environment (MOE)

Global
Environment Centre
Foundation (GEC)

International Consortium

i i
1 ,
i Representative Partner '
: Company Company :
' (A) Japan i

1
1 1
: i
1 ,
1 1

Subsidy

(B) Local
- Project 2 - Implementation of
Administration

Project
- Reporting of GHGs - Monitoring of GHGs
emission reduction emission reduction

Order / Payment |

(C) Waste Heat Recovery
System Manufacturer

- Engineering, manufacturing, transportation,
installation and commissioning supervision.
- Constructions for installation, etc.

Ministry of the

Environment (MOE) (D) Financial
Company
Global Environment Bank / Fund
Centre Foundation Investment Dividend

International Consortium

- Reporting of GHGs
emission reduction

of GHG emission
reduction, etc

- Monitoring of GHG
emission reduction, etc

i Lease i

' X < Equipment, i

! Representative Partner > Partner |

! Company Company E . Company i

) ease Fee !
Subsidy i : (A) Japan (B) ESCO ) (C) Local :
' - Project - Own Equipment - Operation, Maintenance !

1 Administration - Monitoring of Equipment !

| i

Order / Payment |

y

(E) Solar Power Generation
System Manufacturer

- Engineering, manufacturing, transportation,
installation and commissioning supervision.
- Constructions for installation, etc.

A) MGM Innova Captal Japan. (Tentative)
B) Chip Mong Insee Cement, etc.
C) CONCH Kawasaki, etc.

A) MGM Innova Captal Japan. (Tentative)

B) Establish SPC(Special Purpose Company) for each Project
C) Sunrise Japan Hospital, Water Supply Authority, etc.

D) MGM sustainable Energy Fund (Tentative)

E) Next Energy, Kyocera, Panasonic, etc.
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Ref) Technology and Experiences

[Waste Heat Recovery System]:
WHR is a facility that collects heat from unused exhaust
gases and generates electricity in cement plant.

[Solar Power Generation System]:
There are many experience of JCM projects.

The following table shows JCM experiences of NTT Data Institute of Management
Consulting, Inc.

Duration Technology Country Role Description

2015.04 - | Solar Power Malaysia Representative | PV panels on new building are installed.
2017.01 Generation Company

2016.09 - | Waste Heat Thailand Representative | Waste Heat Recovery System are installed on
2017.10 Recovery System Company cement plant

2016.02 - | Solar Power Vietnam Consulting PV panels on the large shopping mall are
2016.09 | Generation Company installed.

2016.10 - | Solar Power Costa Representative | Mega solar plant project in Costa Rica.
2018.06 Generation Rica Company

2016.11 - | Solar Power Cambodia | Consulting PV panels and High efficiency chiller are
2019.01 Generation Company installed for large shopping mall.

2017.03 - | Solar Power Chile Representative | PV panels are installed on the roof of schools.
2017.11 Generation Company

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

Ref) Projects by JCM Financing Program by MOE]

JCM Financing programme by MOEJ (FY2013~2017) as of June 26, 2017

Thailand: Mongolia:
D Energy Saving at Convenience Store 2 1.0MW Solar PV on Factory Roofto CHeat Only Boiler (HOB)** 22 1MW Solar PV in Farm*
CUpgrading Air-saving Loom ) i i C10MW Solar PV*  CB.3MW Solar PV in Farm  ©15MW Solar PV

LCentrifugal Chiller & Compressor
QO Co-Generation in Motoroycle Factory 2Centrifugal Chiller in Tire Factory WViet Nam:

ZJAIr Conditioning System & Chiller C Refrigeration System e

Clon Exchange Membrans Electrolyzer CChilled Water Supply System %ﬁ%ﬂel MMW
CILED Lighting to Sales Stores  C12MW Waste Heat Recovery in Cament Plant mi“ - e
ZCo-generation Systam CRefrigerator and Evaporator —t‘LOArnur hous transfermers 2

1.5MW Solar PV and EMS in Paint Factory 23.4MW Solar PV = 2MOrphous Wansiarmers £

ZElectricity Kiln ZHigh Efficiency Water Pumps

ZEnergy saving Equipment in Lens Factory CAmorphous transformers 3
2 Energy Saving Equipment in Wire Production Factory

‘2 Amerphous transformers 4

C'Heat Recovery Heat Pump  S5MW Flnaﬁng Sclar PV 227MW Solar PV
CBoiler System in Rubber Belt Plant  CAir-conditioning Control System
CBiomass Co-generation System  CEnergy Saving Equipment in Port

Bangladesh: ‘2Energy Saving Equipment in Brewery Factory ‘2 High Efficiency Chiller

C.Centrifugal Chill Cloom at Weaving Factory Mexico:

i ese Py Trsra D To . TTETT R s TR REDD+ through controlling slush-and- 4.8MW an wi

OCentrifugal Chiller Chir-conditioning system e C“éﬁ?‘éi&tﬁiﬁi’?:a” it Hethans
— y -~ CrAmorphous transformers C0nce-through Boiler and Fuel Switching

Eauci Arabia: . i b 5 #| O14MW Floating Solar PV CH4MW Wind Farm C20MW Solar PV

ZElectorolyzer in Chlorine 1

Production Plant - Cambodia:

— - . CLED Street Lighting D 200KW Solar PV at International School
Ethiopia: e CSolar PV & Centrifugal Chiller DBO0KW Solar PV at Intermnational School G
CBiomass CHF Flant \ ¥ ‘ CiInverters for Distribution Pumps
Kenya: Falau: Costa Rica:

_ | Z370kW Solar PV for Commercial Facilities* C5MW Solar PV

T1MW Solar PV at Salt Facto Chiller and Heat Recovery System
-

CEMW Hydropower Generation 7 .

C440kW Solar PV for Commercial Facilities T+

Myanmar: ik [ Phillipines: Chile:
“‘mmmm“mwmg Heeeme i Britary Factary u e C15MW Hydro Power Flant O4MW Hydro Power Plant gﬂ‘;ﬁﬂs?;}:fﬁ'ar PV
Z0nce-through Boiler in Instant Noodle Facto ‘Lﬁ\ h O1.53MW Rooftop Solar PV_O1MW Rooftop Salar PV - ——=
Z1.8MW Rice Husk Power Generation Indonesia;
CRefrigeration System in Logistics Center CCentrifugal Chiller at Textile Factory* O Energy Saving at Convenience Stora®

. CRefri i *: CDouble Bundie-(vpe Heal Pump*
maldives: SCentrifygal Chillar ot Textjle Factory 2+ O/ 30MW Waste Heat Recovery in Cement Industry
Z190kW Solar Power on School Roofiop C20kW Solar Power Hybrid System ) -
® Smart Micro-Grid System CCentri i i * C0Id Corrugated Cartons Process

CUpgrading to Air-saving Loom ZiCentrifugal Chiller in Shopping Mall
= Model Preject in FY 2013 (7 projects in 3 countries) CSmart LED Street Lightin: m Z0nce-through Boiler System in Film Factory
= Model Project in FY 2014 {12 projects in 5 countries) CGas Co-generation Systam Z0nce-through Boiler in Golf Ball Factory
m ADE Project in FY 2014 (1 projectin 1 country) O1.6MW Solar FV in Jakabaring Sport City @ REDD+ through controlling slush-and bum
T Model Project in FY 2015 (33 projects in 10 countries) 21 10MW Hydro Power Plant Cllooms in Weaving Mill
 Model Project in FY 2016 (37 projects in 10 countries) CILED Lighting to Sales Stores DIndustrial Wastewater Treatment System
® REDD+ Maodel Project (2 projects in 2 countries) C0.5MW Solar PV 2iGas Co-generation system
C Model Project in FY 2017 (18 projects in 8 countries) CAMW Solar PV D Air-conditioning wiility system in Airport
¢ Other 1 project in Malaysia Source : GEC
N - . Underlined projects have started operation (44 projects, including 4 partially started projects

Total 110 projects in 17 partner countries Projects ith + have boon regiﬁ:en::as chr} pn-.geés (16 pmjechn?) parsaly ! Homepage
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Ref) Upper Limit of Subsidy Rate

> Subsidy rate varies depending on the nhumber of projects
using similar technology in the country.

The number of projects using 0
similar technology in the . From 1to 3 Over 4
country (first case)

Maximum Maximum Maximum

Upper Limit of Subsidy Rate 50 % 40% 30%

> In Cambodia, upper limits of subsidy are as follows:

LED Street Frequency Solar
Technology Chiller Lighting with Inverter for Power
Dimming System Pump Plant

Number of
Projects

Upper Limit of Max.
Subsidy Rate 40%

Max. 40% Max. 40% Max. 40%

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

Ref) Cost-Effectiveness and Payback Period

> During review of applied proposal, (1) Cost-
effectiveness and (2) Payback period are checked.

(1) Cost effectiveness should be less than

4000JPY/t-CO2 (approx. 35USD/t-CO2)

“Subsidy amount + Total GHG emission reduction in project
duration (i.e. legal durable years of the installed equipment in
Japanese law) = Aubsidy amount per 1 ton CO2”

(2) Payback period should be longer than three
years.

“(Total project cost - Subsidy amount) + Annual operating cost
reduction”

Or

“(Total project cost - Subsidy amount) = (Annual Revenue -
Annual Operating Cost)”

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.




Ref) CO2 Emission Reduction Factor for JCM Application

> After FY2017, new figures for CO2 emission reduction factor for
JCM application are set and they are very conservative.

(t-CO2/MWh)
Operating margin from 2007-| 0.6257 [Note] This list is used to application of JCM Financing Program and
2009 does not predict JC's decision.
Build margin 2009 0.6878 FY2017 JCM Financing Program: List for CO2 emission factor
Combined margin : (tCO2/MWh)
Wind and solar power Energy Eﬁiciec\;:ryl/ Renewable Er:/?/:qu
generation project activities el Other L
for the first crediting peri.od 0.6413 No, Contory |\ thc; tr??erﬂ :ﬁﬂiﬂgg All | than :ﬁprlm?)ﬂgg
and for subsequent crediting generation left generation
periods 11|/Cambodia | — | See 0.8 — | 0353 0.533
Combined margin: table 3
All other projects for the first| 0.6568 ]
crediting period Table 3 Cambodia . _

: - No. Grid Energy Efficiency
Combined margin: 0.6723 1 National Grid 0382
All other projects for the 2 Kampot-Sihnouk Grid 0.643
second and third crediting 3 Kampong Cham Grid 0.724
periods

Source: IGES [Grid Emission Factor of

the Phnom Penh Electricity Grid | Source: GEC [FY2017 JCM Financing Program: List for CO2 emission factor (tCO2/MWh) |

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

Ref) Schedule from Application to Project Implementation

(Example) | FY2015
20th April 25thMay = jyne November February~March 30th April

T T T T T T
. . Adoption 1 . [ ; | I

Public Public Hi Intermedia Completlop of .
offering offering decision Grant : te | construction : psauybr:fxt :

start deadline ar survey __site.
decision 1 | inspection | 1
| | | ' 1 |
! submit I Grant ]
applicant " Review applica '
I documents | tion |
| | | |
| | Business Year-end . |
1 I performance performance Subsidy 1
| | report report payment |
| | | | | |
1 1 1 1 1 1
|__FY2016~2017 |

Multiple Years Project

=

> Grant application is needed from the adoption unofficial within 3 months.
> pay estimate to the end of each FY year, the settlement payment in the

final year

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.




Workshop on City to City Collaboration

for Low Carbon Society in Kawasaki, Japan
27t-28t july 2017

Improvement of Solid Waste
Management in Cambodia toward the
Low Carbon Society

Dek Vimeanreaksmey
Deputy Director, Department of Solid Waste Management,
General Directorate of Environmental Protection

1. Introduction

e Cambodia is a developing country dependent on
agriculture and highly vulnerable to the impact of
climate change.

e Cambodia is one of the most climate vulnerable
countries in the world.

* JCM Signing Ceremony Between
Cambodia-Japan, 11 April 2014
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2. Solid Waste Management

* Solid wastes are sources of greenhouse gases
(GHGs), methane (CH4) when disposed in dump or
even in landfills.

e One of environmental problems in Cambodia is huge
generation of solid waste.

Waste Flow in Phnom Penh

lllegal disposal

Household Waste Collection Service

Waste Collection :

Service
Market BN Landfill Site
Illegal disposal

Other sources

Waste Pickers

Oversea

Recycli
Junk-shop Sy

\AJ 4 Di:~l
vvdastie FICKers company
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Solid Waste Generation in Cambodia (ton/year)

1400000 -

1200000 -

990,200
933,144

1000000 -

800000 -

600000 - 518,053

39
400000 - 568,034

200000 -

o I | | | I I | | | I I
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Source: MoE, 2017

Amount of waste dispoal vs recycle waste (ton/year)

77 675
77,9790

11
1200000 1,089,430 B

990,200
1000000 - 933,144

800000 -
635,148
270,675 ]
600000 -

400000 -

135,507
>,

200000 -

O | | I | | I |
2010 2011 2012 2013 2014 2015 2016

B Waste Disposal ® Recycled Waste

Source: MoE, 201~
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Composting Activities in Cambodia

195




Plastics and Papers Recycling Activities

Junk Shop

196
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3. Improving of Solid Waste Management

* In order to improve the waste management
capabilities of the city of Cambodia, RGC
established Sub-Decree No 113 on Municipal Solid
Waste Management

e Decentralized roles and responsibilities on MSWM
from national level to sub-national level:

Quality, Equity, Sustainability and Accountability

e Provided the environmental hygiene fund to sub-
national level for improving waste management.

11
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Installing Incinerator at Kompong Sam Province

13

Decentralized on SWM from National
level to sub-national level.

Provided the annual environmental
hygiene budget to local governors

Awareness and Campaign
Eco-school program

Waste collection activities at public
places

Yellow receipt at super market
Law enforcement.

14
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4. Next activities

Continue to implement the sub-decree 113 on

Municipal Solid Waste Management

Technical assistance and landfill technologies

Continue to prepare the Technical Guideline for SWM

Continue to prepare the Sub-decree on Plastic Bag

Managment

Promote 3R activities

Prepare the National Waste Management Strategy

and Action Plan for Cambodia

15
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Email: smeydek@yahoo.com
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CHIP MONG
< INSEE

City to City Collaboration for Low Carbon Society in

Kawasaki
CHIP MONG INSEE CEMENT CORPORATION (CMIC)- CAMBODIA

Strength-Quality Trost

Agenda

 Introduction to Chip Mong Insee Cement Corporation
 Introduction of CMIC Cement Plant Project

» Our approach to reduce CO, emissions in cement production
* Project Background — Waste Heat Recovery

« Basic technical concept of Waste Heat Recovery

@ CHIP MONG
<INSEE

. 26/02/2018
CHIP MONG INSEE CEMENT CORPORATION © | All Rights Reserved. 2

________________________________4
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Chip Mong Insee Cement Corporation

< |ouns ==

SIAM CITY CEMENT

SINCE 1982

" 0%

| 40%

CHIP MONG
<INSEE

CMIC was founded on November 2015 as a joint venture between Chip
Mong Group and the Siam City Cement PCL, under name

Chip Mong Insee Cement Corporation (CMIC)
CHIP MONG INSEE CEMENT CORPORATION © | All Rights Reserved. 26/02/2018 3

CHIP MONG GROUP

Strong performance in distribution channels in construction material and consumer products

*  CMG started importing and distributing steel in 1982 and
become well know in the industry by consistently offering
the best products and services.

e Later on CMG started to offer a vast array of construction
material; cement, ceramic tiles as well as consumer
products such as cooking oil and cookies too.

G
T
T
T
T

‘ ©
In 2008, CMG started Chip Mong Concrete as cement
distribution channels in Phnom Penh. CMC currently
operates 8 batching plants with strong presence as major

concrete supplier in Phnom Penh.

— — e - « In 2011, CMG started Khmer brewery also know as
Cambodia beer, which currently sells more than 1.4
million hectoliters, which accounted for 20-25% of total
consumption within the country.

EEEEES

* In 2014, KHB constructed3™ expansion line for Khmer

Brewery, which will account for 40% of production
\ capacity of the country.
e In 2014. CMG started Chip Mong Land, and began to
-"' develop residential area of 20 hectares called “The Park
Land” in Sangkat Phnom Penh.
S I N C E In 2015, CMG started to construction of roof tile factory,
* In 2016, CMG signed a management agreement with

Hyatt Hotels Corporation for Hyatt Regency Hotel in
Phnom Penh,

CHIP MONG
<INSEE
CHIP MONG INSEE CEMENT CORPORATION © | Al Rights Reserved. 2610212018 4
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Siam City Cement PCL

More than 40 years of experience in cement business.

*  The company was first established in 1969 and
become listed company in the Stock Exchange of
Thailand in 1977.

—_— fremiiit]
pu— As of today, SCCC has three cement plants with six
kilns in Kang Koi District, Saraburi Province.
» SCCC introduced state of art waste heat recovery
SIAM C,Ty CEM ENT system in 2010 which converts heat capture from

kiln to produce electricity, one of the biggest in SE
Asia.

e In 1996 the annual production capacity exceeds 12

— =l million tons.
— au n s « In 2000, SCCC launch of webSALES system to
handle online product purchasing.
CONCRETE »  Siam City Cement through its three subsidiaries,

Siam City Concrete, Conwood, Insee superblock is
engaged in cement-based building materials, wood

f== =T
@ 5""5' - auns replacement products and light-weight concrete
Q block.

FeoCht SUPERBLOCK
* Recently SCCC is expanding their business

internationally with acquisition of CEMEX Thailand,
and Bangladesh, Holcim Sri Lanka, and Vietnam

CONWOOD

by nsee

CHIP MONG
<INSEE
CHIP MONG INSEE CEMENT CORPORATION © | Al Rights Reserved. 260212018 5

Introduction of CMIC Cement Plant Project

Project Name : 5,000 tpd (clinker) CMIC Cement Plant Project in Cambodia

Project Location : Touk Meas Commune , Kampot Province Cambodia

Production Capacity : 5,000 Tons per days (tpd -Clinker)

Project Schedule : Project start : Dec. ,2015 Project finish : Nov ., 2017  Duration : 23 months

Main EPC Contractor : CITIC Heavy Industries Co.Ltd, China

Project Background : Chip Mong Insee Cement Corporation (CMIC), a joint venture between Siam City Cement

Public Company Limited ( Thailand ) and Chip Mong Group ( Cambodia ), has registered
company in Cambodia. To build a greenfield 5,000 t/d cement plant contains complete
clinker and cement production lines which requires the electrical power of approx 31.4 MW

on average MEDI
COALSTOC umlA H (c ‘1

FINE COAL
$Ro|

STAGE
| PRESEATER coAL ML Cement mill = 300 t/h
|
|
IR ) -

iy
o L
| I — j . |
I RAW MILL -"”w:i'f:“_*—“._” U:ML‘— 1 4 ‘ J—r%i el i J et b
Raw mill =410 t/h & ROTARY CIMENT KN - .;:'__rc 7‘ [E.ml'.'_' t‘“ e m fitcentay
1 i

{ :‘-"-—: { L{ 3

GrATE COOUR
QUARRYING & CRUSHING RAW MILLING & HOMOGENISATION CLINKER PRODUCTION CEMENT MILLING CEMENT DISPATCH

Cement plant diagram
CHIP MONG INSEE CEMENT CORPORATION © | All Rights Reserved. 26/02/2018 6
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i

Cutting-edge approaches to reducing CO, emissions in
cement production

Sustainable electricity

Alternative Fuel _
_ Sustainable products
& Raw material

Waste Cement Waste used as fuel in

‘ incineration manufacturing cement manufacturing

-

power usage

5% ——

Our focus is to composite

cements with reduced
25% . .
Clinker content, by adding

mineral components such

as limestone, fly

70%
= Grid = Solar = WWHR

ash and slag. Product

innovation is helping to
develop more
sustainable construction

solutions.

. 26/02/2018
CHIP MONG INSEE CEMENT CORPORATION © | All Rights Reserved.

Project background — Waste Heat recovery

* NTT conduct feasibility study of a JCM subsidized
project for CMIC cement plant which have high ot cint @ 7 o
potential for the CO2 reduction by using waste heat s
recovery power generation system.

e The plant will start production in mid Q4/2017.

* August to October 2017, tendering exercise for
suppliers of waste heat recovery (WHR) system will

be Stated- 004 e R
L. . . Google Map: Cement Plant in Kampot
e Commissioning of WHR system is expected in Q1 (125km from Phnom Penh)
2019.
Expected effects (assumed) R S o }@m—
: . | l SEEH|
* Power generation of around 6.5MW (Gross) of electrical e
power is expected. . Preesziveie :
* Yearly CO, Emission Reduction of around 30,000 w_f"-&".m‘
tCO,/year is expected. Igd=

CHIP MONG
. 26/02/2018 8 q""¥E
CHIP MONG INSEE CEMENT CORPORATION © | All Rights Reserved.
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Waste gas from cement process

Pre-Heater .. X
S 7=y fEE=n

—
& Central
Control Room ¢

CHIP MONG
; <INSEE
CHIP MONG INSEE CEMENT CORPORATION © | All Rights Reserved.

Waste Heat Recovery (WHR) at Touk Meas Plant
Approx 5.5 -6 MW net power output

Preheater
|Preheatertower | i To raw grindin
— g
c1 Hot gas Turbine  Generator 5.5 -6 MW
approx
- > pp
Steam Electricity
C3
y
Steam
C4
C5
Cooler
§ boiler
Hot gas
Pre-calciner
Tertiarya,',-

Cooler vent
""" filter

Rotary kiln i
Clinker cooler CHIP MONG
< INSEE
CHIP MONG INSEE CEMENT CORPORATION © | All Rights Reserved. 26/02/2018 10
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FY2017 City-to-City Collaboration Projects
City of Kitakyushu — Phnom Penh Capital City
Cooperation Project

30-Jan-2018
City of Kitakyushu, Kitakyushu Asian Center for Low Carbon Society
NTT Data Institute of Management Consulting, Inc.

© 2017 NTT DATA INSTITUTE OF MANAGEMENT
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4. Collaboration between Kitakyushu & Phnom Penh and

Activities of the Survey Project

[ Collaboration between City of Kitakyushu [ Completed Project: FY2016 City-to-City Collaboration Projects]
and Phnom Penh Capital City]

Feasibility Study in Energy Sector Supporting project to develop the action plan
Phnom Penh miracle (Water purification field) (NTT Data Institute of Management Consulting, for the climate change strategy in Phnom
Water distribution block technology transfer Inc. / City of Kitakyushu) Penh Capital City
= Unaccounted-for water rate: 72% — 8% “Introduction of IMW Solar Power System and High (Nikken Sekkei Civil Engineering / City of
2005: Declaration of drinkability Efficiency Centrifugal Chiller in Large Shopping Kitakyushu)

Mall” was approved as FY2016 JCM subsidy project.

July 2015: Prime Minister

Hun Sen visits Kitakyushu
Prime Minister proposes

the conclusion of sister-city
agreement with Phnom Penh.

A i .
4 e - =

Toward conclusion of sister-city agreement [ Under Survey Project: Two Activities in FY2017]

Conducting of basic survey to grasp needs of Phnom
Penh (Waste management, energy, sewerage, (1) Customized proposal for large (2) proposal of ESCO type business
environmental protection) D enterprises which have needs for model packaged with financial services

enerqy cost reduction

Sister City Agreement was signed on 29-Mar-2016
City of Phnom Penh

Kitakyushy  ¢SES—) . .o] City

[ Future Vision]
. Customized proposals make new projects which reduce GHG emissions drastically.
. Establishment of ESCO type business model leads rapid expansion of projects introducing
energy saving equipment and/or renewable equipment.
. Horizontal expansion in south east Asia is expected.

017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,

2. Overview of the Survey Project

In this project, we will conduct two types of project, utilizing collaboration
between City of Kitakyushu and Phnom Penh Capital City.

(1) Customized proposal for large (2) Proposal of ESCO type business

Activities enterprises which have needs for model packaged with financial
energy cost reduction services

Feasibility studies of waste heat Feasibility studies of ESCO type business
recovery system for cement plant to aim | by packaging PV power generation
large CO2 emission reduction system, etc. and financial services

Waste Heat Recovery System, etc. Solar Power Generation System, etc.

Refer to other Sheet

Negotiated Contract (tentative) Negotiated Contract (tentative)

To be calculated based on feasibility To be calculated based on feasibility
study study

017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,




3. Event in July and August

a

<

<

\

* [Activity@] Discussion

 [Activity®@] Discussion with local

~

[1st Survey at Phnom Penh]
3 to 6t , July-2017

Meeting>
Local Cement Company
Local Japanese Hospital
Large Shopping Mal
Phnom Penh Capital City :
AdminiStration DiViSiOﬂ Ministry of the Enviroén£
Ministry of the
Environment, Cambodia
Embassy of Japan

Outcome>

with local cement
company for JCM

application 2nd call in “ Cerﬁent cO5;‘§5y
FY2017.

Japanese hospital for feasibility study for
ESCO type business model.

/

[Seminar on City-to-City Collaboration]
25% & 26, July-2017@City of Kitakyushu
25t & 26% , July-2017@Kawasaki

<Workshop in City of Kitakyushu>
Ecotown Center +Environment Museum
EV Bus / Solar power plant
Incineration, Power generatlon plant
Cement factory -
Instrument factory
Robot factory

[Ceremony between Kitakyushu and
Phnom Penh]
3 to 6t , August-2017
“Phnom Penh Capital City Strategic Action Plan
for Climate Change” was handed over to Phnom
Penh and outline was explained in the ceremony.

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

4. Event in September to November

<Outcome>
e [Activity@] Detailed study with local

4 [ 2nd Survey at Phnom Penh ] N ( [ 3rd Survey at Phnom Penh ]
1st of September-2017 20t to 22nd | November-2017
<Meeting> < Meeting >

Local Cement Company

cement company for JCM application
2 call in FY2017.

[Activity@] Based on discussion in
local office, technical studies,
economical evaluation and CO2
emission reduction evaluation were
conducted. Then, proposal for JCM
application 2" call in FY2017 was
submitted.

~

» Local Japanese Hospital Ll p £

« Phnom Penh Capital City [ é@«
Administration Division
and Waste Management
Division

« Water Supply Authority
and water purification
Plants

e Embassy of Japan

Phnom Penh Capital City

water purifiEation plant A

water purification plant B

< Outcome >

« [Activity®@] Follow-up for “Phnom
Penh Capital City Strategic Action
Plan for Climate Change.”

« [Activity @] Discussion with water
supply authority for feasibility study

\_ for ESCO type business model. )

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.




5. Progress of Activity @Introduction of WHR for Cement Plant

Overview Image of WHR system

+ Introduction of Waste Heat Recovery Unit s s 55000 20280 o
(WHR) for Cement plant was studied with | [~~~ "~~~ f Sniail “
local cement company and proposal for JCM : o o

I
1
application 2nd call in FY2017 was submitted. i | Super heated water -
« Expected Capacity of Steam Turbine: 8,000 R
kW (approx. 25% of electricity consumption A :

in whole plant)

« Expected CO2 Emission Reduction: approx.
Source: Presentation material of local cement company

20,860 tCO2/year
Image of Organization

» Expected Initial Investment Cost: approx. 1.5
billion JPY % approx. 13.5 million USD
» Expected Cost-effectiveness : 3,039/tonC0O2 Ministry of the

« Image of WHR system and project E”‘(’:\;‘g‘ge”t
organization are shown in right figures. ' International Consortium |

» As result of Tendering for EPC Contractors Enﬁr'g:am'ent | _ !
for WHR systems, Parent Company of Centre : [ Representative H Partner ] :
Cement Company decided an EPC Contractor Foundation | _Company Company i
other than our proposed Japanese EPC G < | Admintaration | - Implementation of |
Contractor. Therefore, our proposal to JCM Subsidy { - Reporting of GHGs - Monitoring of GHGs |
application was withdrawn. ) emission reduction |

Order / Payment

- Engineering, manufacturing, transportation, [ Waste Heat Recovery ]

installation and commissioning supervision. System Manufacturer
- Constructions for installation, etc.

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

Overview
[Searching Candidate User]
+ We visited local Japanese hospital
and discussed feasibility introduction
of solar power generation system
. . Before
using ESCO type business model. ESCO Service
Expected capacity of PV panels are G e
approx. 80kW which is relatively il e
small. Hence, we are searching for
other candidates. Bitors Projest in Project After Project
 We visited Phnom Penh Water Ministry of the - -
Supply Authority and discussed Environment Image of Organization
feasibility of introduction of solar (MOE) O rancial
. Global Bank / Fund
power generatlon system. We also v B rvsios L St
conducted site tour of candidates of Centre e coooeo TR S R IR Fonce " TTTTTTTm s
i - . Foundation ' International Consortium ease !
potential water purification plants. (GEC) A T— - Eauipment —— ,
. . 1 epresentative artner artner 1
We are Conduct|ng rough CaICU|at|On E [ (p:ompany ]1—' Company < Company E
of introduction of PV panels using Subsidy | \__{&)Japan @esco  Jreaseleq_Qloal )
. v Pro;e_ct ) T-own Equipment - Operation, Maintenance |
layout drawings. ! Administration - Monitoring of Equipment '
I - Reporting of GHGs of GHG emission - Monitoring of GHG i
|_ emission reduction | reduction, etc_______ emission_reduction, etc___!
Qrder / Paymer.1t - Engineering, manufacturing, transportation,
[ (E) Solar Power Generation ] installation and commissioning supervision.
System Manufacturer - Constructions for installation, etc.

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.




7. Follow-up for Phnom Penh Capital City Strategic Action Plan for

Climate Change

“Phnom Penh Capital City Strategic Action Plan for Climate
Change” was handed over to Phnom Penh and outline was explained in
the ceremony.

[ Phnom Penh Capital City Strategic Action Plan for
Climate Change ]

[ Ceremony between City of Kitakyushu
and Phnom Penh Capital City ]

Environmental

Conservabon

g

\( Future torecasts ) Existng mulununX a—". X_S‘“""‘ of sxleing ! “M""““m‘““] b ;
IdontIﬁcatlon of specific issues E §

| Set vision, objectives, numerical targets, and evaluation indicators for each sectors l <:| ‘E §
s 4 H

g¢

&

5

o

" Venfication of bility/validity, |

methods for verifying effects, et: after measure |mplernentauon

nvestigation of project implementation risks, funding procurement, ordering
methods, and project implementation schedule

I Utilization for promotion of low-carbon urban development l

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

7. Follow-up for Phnom Penh Capital City Strategic Action Plan for Climate Change

~ Pilot Project in waste field ~
Final

® Formal sectors: CINTRI Co. Dangkao final disposal landfill
1) Service contract with city for

"" collection/transportation and cleaning
““ (49 years = 2002 to 2050)

2) Collection/transportation cost: 2,000t
$1 to $25/month/building Jday
]&t brganic ® Informal sectors:
\Y

aluable wastas, Self-Help Groups, etc.
substances

Generation Collection/
sources . transportation
Municipal

garbage

A
| Valuable
'substinces

™~ . *

: Recycle
(Garbage bank: Feasibility

under investigation)

~ Household-use compost
_ /Compost center

f Support for activities

Environmental organizations
@ COMPED (Cambodian Education & Waste Management Organization)
@ CSARO (Community Sanitation & Recycling Organization)

This project is intended to promote waste recycling and reduction in a model district under governmental guidance with the
cooperation of residents and resident organizations. Thereafter, the model district will be gradually expanded throughout the city.
1. In the model district, composting of household waste will be popularized through suitable sorting of municipal waste.

2. Distribution of household-generated compost shall also be an objective, and compost centers targeting markets, etc. which
produce regular quantities of raw garbage will be constructed.

3. Inlocal communities, garbage banks will be constructed to promote the sorting and collection of valuable substances such as
plastic, cans, bottles, metals, etc. generated by households, etc.

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.
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