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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
i H ! |
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s R TT EBFOT R —BUR T, 1994 IR E S 7 [Energy
Sector Development Policy | |23\ TR BEEZ BT T\ 5
QTR F— 2 E 2R TREICME T 2,
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e E21T 9,
ORFEFBICAG s Tz F N F— a2 #El L, HEPREICE L LT X
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DT RN X — DRI ERR 2R L, BRIEA~OREL 5/IMET 5,

- [ESZHERS BHF 51 E 2014 4F(National Strategic Development Plan 2014)
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Do
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48% (HR TS 94%, H15HL 36%) TH b,
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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) ) Hph B v

[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 X —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
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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 TIIBEBRFELEOMBAHIZD b DREFHTH Y |
ZTORMBEBELEWEITE 222, MIME KO EAC(Electric
Authority of Cambodia)iZ. GREPTS % TILE HHATEAE L + 512 #E A
THZERTERVORBUIRTH -T2,

c FDT=, 2004 FHH 2007 T T JIJICA DEIC 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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JUNTHIZ % U b 0 E5h %%oko

INEToOEEE Wik . 2016 4E 3 H 29 HiT, dbSullie 7 7 X
/%B@izﬂiﬁﬂ%%[ﬁmi%%mwrmﬁ%éwzo ﬁﬂiﬁﬂi%ﬂmi%%ﬁ%ftﬁ@%%%\ X # 1.4-1
2R,

-

e P P L £ st e 2 ot B
.-.q.“ * g .

X35 1.4-1 2016 4= 3 H 29 B ik #l i 7 i f 2%

T



Z DRSS S FEDO R E LT, B0 OEEDIR N, A
HEREEA v 7 TR D=8, 2015 4E 10 H S 7 7 XU HIC BT 2 FLRETH
HEFEM L, BURSHBEOIIREZ1T/e> T\ 5d, F£72, 2016 41 H 2B
ENTEBREEE D [JCM 8 HRLEE Y — 7 v a v 71187 ) U S
ERBEERERRE 2 s U2BS, AU bR & BREEBEMRR DR R OE
WA Em L7, I512, 201642 A, LRtV —2 v avy7D7 ru—
Ty 7 LT, TR UH BRI TBOEBE AR L. AR ORES IR
Hé&ﬁmowf@%ﬁ%%%%%bfméoﬁm\ﬁyﬁVY%ﬁ%@
SAO SOPHEAP EEE UCM A ARTYT «VaAfAr b alvTr 1iER)
2, REAOEEN W) « IRAKE L, PG %%Tvé
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B, B2 U U7 MRV Fikias b L, C02 BEHFHIE DR HE
(2 B89 % st 2179,

® | REFFEZEE O - @) | JOM FEFREIC T 7=, REFEEF LR S
=YD HAEEEH L, X TE21T5,

@ | JCM FEEFE I AT | JOM B, MEHER OB 21T, JOM F3
TR BIRE DX Fhlzm i BRI EE R — T 5,

® | ENLBE oA A | BIERRICERE e T U 7 L BT
DS w1 D,

(2) FEIGRY A~ OB
AEIINT & 7 2 B ERRAS T ORI FEEED B & =R F—

HREOKREW [7 A —)L-vy v FEAHFERE © 3B E O

[TV A b

ESVATEI S A = E 1A feb el AV et
F7-. BEHFEEZE U T, HARBINOIE G O RS & W C B
EHTD T4 X0y ] mbE) ICHRR. BEEe T Y IR TE

7’»
—o

FRBE OB 2 LU IR T,




O 7 A=~V Bz NI

%1 : Yothapol Khemarak Phomin (St. 271), Phnom Penh
HEE  REE, G v U T EUM)

RN 1960 4F

Ny R #9500 FR

BB K 37,000 N/AE

X% 3.2.1-2 7 A —)L-Y ¥ kKRR

@ A1 Ay NESIFERPE

%71 : No. 3, Preah Monivong Blvd (93), 12201, Phnom Penh
HEE REE, CGEE: 77 U RABUM)

FXNL 1950 4

Ny R #9530 K

B £ 31,500 A/4E

X3 3.2.1-3 BV A v NENLEPE
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%P Phum2, Sangkat Chroy Changvar, Khan Chroy Changvar,
Phnom Penh

HET  BE®RE. EEEHHEMR . (P Kitahara Medical Strategies
International

BARE : 2016 49 H

~y R 50 IRACUL0 IR, — IR, VIP JIK)

2

- AARBUF O ket ] ORI & CENE AT 25,

- 2 ODFINE, &HD MRI, CT 21ffz 5.,

- 20 N\OHARNERAZ v 7 & ARTHHEZ ST T8 100 ADH
VIR T NAE T X o THlEE,

- B REERL— R, — AR TH bR EL TEERERNEL. K
PR EE, RIS TR, MRNEL, U el T —a v AREDOX
v MU =272 X DR, @2 &R AKED & E e ER Y —
B2 AR L TV D,

J.'

X% 3.2.1-4 V2T A4 XV v 95



3.2.2 ESRAMARITES  Hiffrkest

DO 7 A—nN-Y = NRKEHERE

c A=Y R NRAHREBEICEREE T U U7 B ol L 2 A, ER
ARIZA % 100,000USD (1000 T ) THY . 2D H 5, Fo < bR
LD EDTHDLEDZ LR hole, DD, B e -
T AREERR OB A L D BERURHIORFHC B3 5 0 | JCM 32 fifi Bh 95
HEICH, EWICHRAE S > TV,

- EEhER ST A, B, KGEVRAK T AT A KB ES AT
LIZHONWTOHK, BE, BEHEREZUTICE LD D,

- b E LTI, MR . REGENRAK S 2T AOEADFHE
PEIFER DS, KGR E Y AT LAOBEANORT O A[REMITH D 2 &35
N T,

[ 2=k ]

- SRR OZETHIL, FT—3 AT A TIER< . £ 600 HRICTENEN
BB DWFE A 2 TV b, BUEMEH STV 2 221X, K9 5 4R
WICEALTZHDOTHY, Sharp 8 LG WEAFH L TWAHED T L,
Fo, B L ESMEIIFREGRE SN TWD (1% 1 %H5R) o

s B — B RHED A T U A BT, ME L SEHE, it
B ZENTNOBEIRTHIE LTS EDZ L, ERhRZEFTEIE~ AN
X DAREMEIC DWW THEW= & 2 A, 5 FRNSEALIZIENY THDHD
T, FEZBIBEL TV RN ED T &,

C BEUMERR ORI NFE D L Z ARV, FilliER A2 ER T D BICE
R ZETIE LR OB AN E AT 2 KT H 5,

- BT C O EFER TR OB A O FTREME IR,

[ KEGEMEAK S AT 4]

cAVEBEICOWT, R LT, AT —LFBEBLATESTWVWDLED I L,

s KGR K S AT AL AfeEZ B 7 U v 7 L TR, ERAEK
WK 2R L < TR 620D T, KEBEBNEKS AT LI X 5iE
KOBRITEE LW Z &R0 o7,

[KGesE 2T L]
« KEBEHE S AT LOEM e LT, WtdEORBIRAZFIHTE 22
Winfal o7, BIRICIIM S 22 < BESL 37255 EORIZETH T,



LT, R DRI A — 2T, K R L DRET S =
EEREL T, BAHMORE 21T 5,

- FIH AT E 72 AR MRS 1,800m2 (150m x 12m) T 0 | 95 OB i
(900MIT KGN/ XK NN ERE TE 5 LAE L, e/ SRV, JHER
BERFLZRE L, LEA->T, &4 T2, XK 3.2.2-11T57,

np Khmer Soviet
Friendship'Hospital
3

N7

X3 8.2.2-1 7 A—/1-Y ¥ AR BIET Y 7
(81 : Google Map)

B AR T EIE XE 83.2.2-2 1R T LY KR VX —ICEE N,
KBEFEFEICHE L TWDH ESbTn%, ADBMBHR LT
[RENEWABLE ENERGY DEVELOPMENTS AND POTENTIAL IN
THE GREATER MEKONG SUBREGION, 2015, ADB] (Z XHiE, &
VAR T OFEH R B E (GHI) 1% 1,450~1,950kWh/m2 & &< |
AR T ERNO 65%0 S AR B 5 & (GHI) 1,800 kWh/m?
UEThDELTWD, £7o, FFEHEEASE (DN &<, 1,100—
1,300 kWh/m2 TH 5 & LT 5.
- R E IR, AECRT 2 PV ENOWE LR ERM (LCOE) X
$0.166/kWh~$0.175/kWh & &N T\%, —J5. EHEAMIX$0.18/kWh
~$1/kWh & @<, PV IMliks i CIESRE S & BiA T, FERFE D



RCExBHELTVD,

T

15%0N

-1

100N}
105%00E
CLASSES of Global horizontal irradiation, average sum of long term annual average, period 1999-2011 (kWhim?)
[ <00 [ 16001700 MM 1700800 MMM 18op-1o00 NN 1000~ [] Masked Data
AHMEYER GeoMade!
}umlsuéupm SOLAR Cota scurom- Caakigpaghey 12802 Goullod Sl £
. . ‘Sokar rafintion (Same @ in exanple) -
- yoaty x e ot AN dhangps, —
188 02011 Hing \Waler brdier S e and doas nck
cifuze and dractimac 1 =3
g:m‘:;t-ﬁ“-ihr-r-t?ﬂm Protacted srms: WOPA 209 Inamdontn fvarsard
e p——— i [i—

Sources: GeoModel Solar; Lahmeyer International.
M 3.2.2-2 7 A—)-Y v MRIRBE BRT U 7 (Google Map)
(H#: ADB, 2015 "RENEWABLE ENERGY DEVELOPMENTS AND
POTENTIAL IN THE GREATER MEKONG SUBREGION”)

- K/ S VR E RTREIAR, B LN B R U TICRIT 5 HREN
St LR EERIL. BXLZ 250,0006kWh/4ETH D, Fitd
2k, WHE L,

- MEAAEREERE KWh/F) = K/ SR L EFTREHEAE (m2) x 1m?2
W70 O HKEE (KWh/m2/4F) x SRV OFE x ¥ AT LAORHE

(900 m2x 1800 kWh/m2/4F x 0.194 x 0.8 = 250,000 kWh/4F)

MARERIT, FEHEZTETI-00MEMTHY . HELEED
HI2DITIE, KL/ SRV A —H— il Tt % 5 D 72 R G 3 &



EThD,

@ Jnv Ay NESLHERE

s IV Ay NESDRBEICERE e T TR ITon 2 A, BIHEE
L. A2 500MWh ~700MWh fEiEZE L, EXxkle& L LT, H#
100,000USD (1000 L H##) & > T\ D Z Enphnoiz, 1HEET
DH B, ZEREEN 1,727 kW & Ul THRbEWVIEEETH S
ZEbbhrol, KK 3.2.2-3 #2MH,

KINGDOM OF CAMBODIA
NATTON RELIGION KING

Ministry of Health
Calmette Hospital
Department of Electronics

ELECTRIC ENERGY CONSUMPTION WITHIN CALMETTE HOSPITAL

Reference to the meeting dated on February 10, 2016 on project for energy saving in the hospital.
You are Kindly provided a data of electric energy consumption within Calmette hospital as follows:
Total electric power for lighting system is 452.38 KW

Total electric power for HVAC system is 1,727.08 kW

Total eleciric power for heat water system is 49.00 KW

Total monthly electric energy consumption is between 300,000.00 K'Wh to 700,000.00 kWh
Total monthly expense for electric energy consumption is between USD 100,000.00 to
USD 120,000.00

e

Phnom Penh, March  £§ 2016
Head of Department of Electronics

g

CHHOM Sakborey

X% 3.2.2-3 v A v MENIHERROEEE &
(- v Ay FMERDERED S O ANFEEF L0 HHY

- RBEN O ZEFRAHIX. FEHEOMBIGE 2 A - ifk &, 77—
AT DT X D ERBEZff Z T2 s SMRIE L TV D, 5~6 fiiak H3ME B
BTHY., SHENFT—V AT AL DBETH D,

s F TV AT LEBALTMHEONS - & bW E DX, 1997 4RI
WAL CIATHOF I — AT L Th D, KK 3.2.2-4 2B,



X% 3.2.2-4 BEik @ CIAT #lF 57— 25 A

- E o, BEEEE DY 2016 FRICFERTETHY , 2HHITFT—T R

MMZEmBEEZBEAL T EN, BRICERDEATEY, XFEDF A
\/7LemM KM FEONRETH 2 &if%&w

c WHETHAT 528, %713 ODA 72 PIC X 5 24l /2 LT
5kﬁx@%&%@%%%%ﬁéﬁﬁﬁﬁéﬁgﬁkéJUM%%%%%
FETIE, RBIHMEIZEE LW,

@ P TA XY v PR

A oENHEEREIL, 10 A TOFEK T, £ 111,500kWh, # 300 77 [
T&é Hx DB NRVBEETH D720, AR - T 2R OE
A & D BLZMNHEORFHI L2 B 0 . JCM & fHaibh I L, FEF
K%%%%OTthWto

s U TA X RUREBEIL, 2016 4E 9 AICBARBE L7ZIE D TH D
ZETH OB OB ERIIME TRFICBEICIR 2 DT T\ A T2, A= R i#aRD
ALK DRMEIE, LV, Lo T, KBEREY AT LDEA
IZLIE- T, BEtZE179,

[ KEEIEE L AT L OET]
« KGRV DEARHEEIT ) 72, KEGE % Ve TOFME L
E BT, REGITOBMAN— A ZEBRICHE L, "XV HRORG %
1T-o7,
Eixﬁ~X@*%ﬁ$%@ﬁwx&~XkLfﬁﬁéhfﬁb
IRV EZRET D ENHEL N LDz, RIEICEK
%Tégkjf%ﬁmﬂ\%iAXW@%ﬂ\% Mt T % FEht 94U,



ABRTOREBO LI, BEAOFRRRERS D, Fiz, BHHFAR—X
26, EWORBREZHNAT, KRV EEANT DI L bR LT,

- X 3.2.2°5, 3.2.2-6, 3.2.2-7 IZKBEIE/ SF L OB A L— A
EIRT,

X% 3.2.2-5 #ERE L (VW AR—X)

T—




[ B KT Y = — /L O]

- AR O@Y . BIROFEORE E, BE SRV OEA DGR L
LD,

BRIV E LT, $7 A hx=FU—Hld NER660M275A(4)-LS @
LM E LT, Lo 2D 5, Zofliit, — %7 K5E
MEY 2 — L ORSOER (105kg) ZFEBHLTWD, BN EEED D
X JAE & XE 3.2.2-8 (T~ T,

M 3.2.2-8 17 A b F U—H 0L O AR

i

=
s

NER660M275A(4)-LS

~

INFREe K H ) (Pmax) 275 W

>
%H

A K A EEE G R(Imp) | 8.88 A

ISHRER R BN EEE(Vmp) | 31.0V

NG ER (Tsc) 9.46 A

NIRRT (Voe) 38.4V

FY 2 — )VEHNHR 16.9 %

INPRE 10.5 kg

WA X W983 mm x H1639 mm x D 35 mm
ez B A

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

[ &k iE S NOMET]

s Bik @Y | RAROIRE ORI L, B EAGE T 5EOEADOKRF
MEERD,

BT L LT, JIIAAF— LV TEOBIRERBE TN E ., BEaE L
T, et D 5, AREHTRIT, FIiRSCALV— b, FERKRZ EOM
970 BRI b AR THEAE CTRENAIREE 0D, ZF L LT, FitkvA
L— FERORREA A —V 2 XFK 3.2.2-9, KFE 3.2.2-10 [T,




X # 3.2.2-9 BIREFHRE T riER)

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% 3.2.2-10 #EEEEHET X (XL — FER)
(Hgh . JIlA A F— VT3 B FRIER L D 7D



PNTE IR WU
'ﬁﬂﬂﬁ}ﬁﬁx ))—IZU\ ﬁb)[‘o\ KF%%/Q*/V@%U{#*&?#%??Of:o *ﬁ
AR Z X 3.2.2-11 1R,

e
¥

-
=17
/// AN
e PR - vt 2 =31 dhw
NERBGOMZTEAL-LS e : T T T v
FOARTFL— 2w B —— kY sl =k l T E_:_ﬂj..‘_?.l?.{észﬂkﬁﬁ_ . -
——————1 telsisoiic sk besian) | o e s T o ] ZREATILERE —

X 3.2.2-11 KB/ sV OEISE (o T A4 X2 v X 95be)

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

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

3.2.2-11 E#R)
> B EAR—2:275W 3% )L x 152 ik i® =41.8 kW (X%
3.2.2-11 T#k)

[ R4 E A 2T B RO MR

« KEGHEFRE L AT LOBEANIZHOWTIL, T TIZ—EDEMHEER %)
R EEOBE M FIENHENL S TWD,

c INTEMAETE N HIERERBE & o % — 2% JCM BBl = DR D K5
FKFE AT LOEMHEER R ER, BLO, CO2 HIEZNE R H
THEODT =7 —hE2ABLTNAZENE, AFEETITIZOHEA
FiEEL LI, K7rv 7 NEBIC K DFMHEE AR EEZ A



L7z, tEMEEEZXFE 3.2.2-12 1T T,
c RBEOFER, FEROWHETEA AR EEITR 110,000 KWh/4E) & 72 -

7’»
—o

X% 3.2.2-12 ‘EMIHEEA R E B ROBRT

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
SRATLOKGENETE= 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
HIeOITIE, KB SF N A =T — i TR 25 O 7o RE R 23 4
HThD,

XKERORAEIIE, RE L7ZBUEZ M LT\ D (X5 3.2.2-12 DA
Lo RN o BRESR RO 2 B 5120, BRE A I I
PELR SN K HHEBRE, S ORLFEMERDLETH L8, K
PEFETIE, FEIEOIET 5720 OHEM & U TR R 2
2o



3.2.3 BARRMIZ DD RS

O 7 A—n-Y = bR

CHIECHIA LTz L350 | BARETRBRE, KRIGHIRA S 2T L0H
ADFREMEITAR NS, RGEFEE S AT L DOHEADKH O FREMEILH 2
NGl TITIE. KBAREEY AT AOEANI DD RFEN
BEtz1T 9,

GRS eE ) |

« KB A —h— i TRt k- T, WG IC»» 5 EH
K%@ﬁ%é%@@\ﬁ%i%@@%&ﬁﬁ%%ﬁﬁét@\Uy%ﬁ
B2V OFAMIC, BATLKEGEMERE (Vy MO 280 T, &
BHREA AR LT,

s DDA — DDA Z v TEESEIT, KB RE SRV HUR A
BT 5, AR ZETIE, TYa— 0 1 K570 OmEMEIE 1.26 (m2).,
—KH 720 ORI IIIE, 240 Wp) TH D, FRBED BB A—Z DN,
900 (M2)VBFHEAHEANR—ATHDH LT H L, N"FAKEITE LZ 714
BTHY, KGEMAREIL 17T0kW & & 5,

- Uy MEHT- 0 O E 1.8 (USD/W) ERE LT-HB4A . PIE4E
1%, BXLZ. 300,000 (USD) & 2%,

AT, FEHEZTET -0 0MEMER THY . FEbr
MDD 7=0iE, KB SR A —H— i L% GO =i,
DETH D,

[ SR A ] BB S AR e )

- 3.2.2 HTRHE LI-MRAFEMBERIT. BXLZ 250,0006kWh/4EThH
oto:@% BIL, WEDNEH L CWAEEENEL Y 0720
HKELIE é%ﬁ%ﬁ%kbfﬁbﬂ\ﬁﬁ%ﬁ#%@%ATé
@ﬁgﬂmwﬁuoﬁﬁéo

« 7 A—)L-Y B N RHIFEBERZRKI L TS kWh H72 0 OESEHE
X, BEZ0.19 (USD/KkWh)TH 5720, KEEEREICE > THIE T

BRI, 4ERM 47,500 (USD/AE) & 72 5,

- FRRoRicky ., WME LA,

WA A SR HIE R (USD/AR) = MR R E (kWh/4) x kWh &
7= v O&EIEHE (USD/kWh)

(250,000 kWh/4E x 0.19 USD/kWh = 47,500 USD/4E)



KAREIL, FEBRZIET L2720 0EMTHY . FEMEED
HIeOITIE, KB SF N A =T — i TR 25 O 7o RE R 23 4
HTH D,

[~ e 7V 7]
FEEER R A TS, WBE~oe TV T a2 iTo o, b A bE
Cm%%%.%3281_TT

X3 8.2.3-1 7 A—)-Y T NKIFFE~Oe T U 7

ARRIEIRE A IR L CIRBE 2 R > T2 72 & | FERICHE 10
ThorEWVWHEIETH-T,

« — 5T, IR EOAHICE L TiX, iR L, BRE L o
ﬁ%%?%é&@:&f&oko%H\@%%%%ﬁot&:%\%w

. BOAMITE LV E DRI,

s PRMERIZAEEDHY L CTBY, KOFRE 2RO DT, R
BEOHRIRHT | BEA, 7/ o~V LEEREEZTO, ZEED
AUNR—IZE-oTHFEHEINDEDZ LT, BHEES TOFREITIE I8
LWk Thd,

- MIIEE OAMIZE LT, BUHERIT & OEN TE RV R E R
BLTWD, FEHZOMWIEREHOAHEEZEr L LT, AxOHIELT
BRRICAAE SO TEE 2. A 2 KT 2000 72 O 0t
LTW%, BIfiFFEOREE L H D, ZO8YTE OBEIZE L TiE, 2k
HEDIES S OROMFNPMETLLZEZ TND,

[ AFLEA1E]
* AMLOERIZHOWTE - 7o, AMULBIKATH S & DBEIZE T, Fido



FERZEL-TREDEDZ &,

NEEORE THNIE, BENA R —DFRE ST L. B st
Aﬂ%ﬁﬁoﬁ@@&ﬁm\%ﬁ%\7//A/%\%%é\1%éﬁ
Eh, BEEEDAUAR—ICRSTIROLZ EICRDEDZ L,

@ B A NESLHERL
- B L72BRIZ, JCMHIEZTEH T 5 2 & T, MREas oy #&
GO IR 50%@*@@3@@%3;&&5 52 a B Loy, Wb lix. 150%
Tl <, 100%HB L TIE LW EDODOKIETh o7, B RT T B
ET T UADKEAIT L VS LIZENRPE CTH D72, MiBhaENn L
TWAETTh o7,

SR ANZ D05 B &2 B ARHIES T 5 ESCO (Energy Service
Company) R HEZIEH L T E I D ERE LD, HBO IS H
FUOR R, TRV ODA R LAEM L TaBEMBILTIZLY) &
WO EIETH- T,

B EEE FEEEN —EAET 0N H D JCM fiBIFEREHIE T
FIHEITERICEHE L WE B X D, 2O, RHELAEOREHIEIZE

T2,

- FTHBEDEORTZXE 3.2.3-2 12T,

X|F 8.2.3-2 v Ay NESNHEBE~DE TV 7



@ VY TA XY v NP
<322 HTHHALIZERBY , T4 XV v R UREEIT

WZBABE L721E0N 0 O¥FEfe TH Y | B X5

2T KB

GUCRIEUERIEE L)

s BHFAA CRIT W 22Tz KRG SVl T OB S

. 2016 4 9

RAFOPHFEAITHE LV, =
KR AT LD A DR E T &

S =

179,

NN T

MUPES 9 t@@%%%%%ﬁ%wttvﬁwﬁ%ﬁi%E%S&&S_m
ERS
X3 3.2.3-3 K EMMA &S 7= 0 P BEEFEO RS
A TR
2R il AR ik W
kW
IXFIV ¥99,000 | ZEEHUT (/3 dk) ¥68,000
NRU—ar5 43 aF | ¥13,000 BRI ¥45,000
Fa—bEI 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
GEil ¥141,500 GCEil ¥141,700
B &+ & ¥283,200 | /kW

- 322HTREL-EBY ., KIHE
No T, MEIMEEREIT, BX% 2300 M (20 5 USD) ThHD,
(81.4 kW x 283,200 M/kW = 23,052,480 1 = 20,000 USD)
(31 USD=115 H & L CT#H)
AR, FEHREZTET IO EMTHY . FHELEED

HT2DIZIE, KRG/ SR A—T—,

HTH D,

[ A ) B A s ]
« 322 HTCTHE LI-MEEMBERIL. BLZ 110,000kWh/4TH
ST, TORBEIL., FFEMEH L TWAEEENE LY D00,

KEIX, 81.4kW THAH, L=

i T A8 B T BRI




RELE-ENL. EEAZFNEE L LD, ZMEINSOHAT S
BHEOHIFIC SN D,

s T A XY BRI LT D kWh H72 D O BRI,
BEZ0.19 (USD/KWh)TH 5728, KEEEEEBEIZL > THIRTE %5%E
ZAR0E, B X ZAER 20,000 (USD/AE) & 72D,

- FitoRXicky, WE L,

WA SR HIB R (USD/AR) = IR R 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]

- FEOBEERE R Z TS, W~ 7Y T B T o7,

«2016 49 HIZBHBE L72iZmh tnwor Z &b H v BRSO H B S
IZ XD EBEOMMBEITE 2 TR, ZD7=, FIHEE OAHICE
LT, BIHEIT L OMENRTE RV ZHIG L T b, FEHEOH)
MEEFHOAaHEZEr L LT, HxOFBLI-BRRICASG > THOTF
okl . H 2 ET DA D 2 W iiEt LT b, B O
BELDHY . ZOHRITE OB LTI, RFEELEDS & 5725 M
NN - G AY



3.2.4 CO2HIEZREM A, €=V 7 HEIZBET K5

DO 7 A—nN-Y = NRKEHERE

[#5 CO2 HiliEzh F]

- 322H T L7 L B0 | mRh=ZEFMH, KGEIRAK S 2T LD
DO AREMEIZAR VY, KRB Y AT AOBEANDKRF O A HEME T H
LT Emgholc, T TR, KGEHEL AT LOEANINNDH CO2
HIBh R, =%V v 7 RICET 2Me 2179,

- 3.2.2 HTHRE L-MREFEMBERT. BLL 250,000kWh/4TH
ST, TOFRERIT, FREOHEBENELY DR WD, BELLE
L, 2EEFHE L L TEDIL, [ERAFENNOMEL TWZED
BEHT D22 N TED, ZOHIEEC TeaREHE kD& i
BEAHOT LIk > T CO2 & A BT 5,

AR ETE N HIERBREE RIS e B O RE RN L D & AR YT
D7y FEEHREIE, 0.641 (ton-CO2/MWh) THh 5, [MF 3.2.4-1 |12
ZNCAN

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 3.2.4-1 AR T DY v FHEHLRE
(B - AZSETE N HUEKER BERRIE AT Z0H4 BY)



« KIBWEIE Y AT LDEAIZHONWTIL, T TIZ—ED CO2 HIJEEh 5
FHFEPEL SN TWD, AMEEN HEREREE % —2% JCM
Tﬁﬂjmiﬁ@l“fr@ KGHFEE AT AOFMMEERDREERE, B
;U\MHM@J%% AT 572007~ v — R EABRLTNSZ L
WD ARFETIIIOHAEFEEZb LI AT Y 27 FEBLZX D CO2
#J'J{BZ)JJ%%J L7z, FHRRERAZXE 3.2.4-2 1T T,
OFEF, WEHE CO2 HIRZh 1L, 160 ton-CO2/4ETH 5,

% 8.2.4-2 W CO2 HIZN R (7 A —/-V B hARGFRT)

FRIETEADRRES 250,000 | kWh/£E
(M BREEBEDODHDIFE
BFEEZEHD CO2 HiHEH 0.641 | (ton—-C0O2/MWh)
JI7L 2 RD CO2 HEHHE Rel 160.325 | ton-CO2/4F
ooz rM co2 HiH E Pit 0 | ton-C0O2/5
CO2 HEH Bl =

160.325 | ton—-CO2/4E
Q1=(Rel-Pj1)

(L - AL EEN  HEREREE Y &7 — JREE 7 4 — A L0 {ERR)

@ HBA > NESLFERE

- BITECHLA L7223, J8J51% ODA 72 K X B2 242 A L T
LI A E R FEE D —EAET 50BN H S JCM #iBhF 2]
FETIE, RBIHMEIZEE LW,

® YT Ry R

[ CO2 HillEizh #]

- 322 HTHRELZ@EY | MIREFEMBEERIT, BLZ 110,000kWh/
Ef%oto JD%%ﬁE i Bt DOMEENELD bR, BE
L7-%E BEAZFHEE L L TEDIL, 1ERRFEEIOHEL TH
7o jji%lélmeZ) EMNTE D, ZOHNEZEZE L TEAREIR ROE
HHEREZW ST Z &1k > T CO2 HEHEZHIRT 5,

cHiROBEY ., B AR TOTY v FEEHBZAEIZ., 0641
(ton-CO2/MWh) THh 5 (X3 3.2.4-1 &)



« KIBWEIE Y AT LDEAIZHONWTIL, T TIZ—ED CO2 HIJEEh 5
SHTEDS S STV 5, ASMEIEA HIEREE ¢ o & — 25 JCM
i’“ﬁ/’ﬁ%ﬂbﬁl‘?%@%‘i@?—ﬁ U= MW, AT e v FEBICED
CO2 EIJ/FMJ%%.# L7z, RHRAMREZXZE 3.2.4-3 1T 7T,
OFER., BHE CO2 B H1X, 70 ton-CO2/F-Th 5,

% 3.2.4-3 W& CO2 HIBANR (V> T A X2 ¥~ 9le)

FRIETEADRRES 110,000 | kWh/£E
(1) BERHROBOHE
BFREEZEHD CO2 HiHEH 0.641 | (ton—-C0O2/MWh)
JI7L 2 RD CO2 HEHHE Rel 70.543 | ton-CO2/4E
ooz rM co2 HiH E Pit 0 | ton-C0O2/5
CO2 HrHHHIE =

70.543 | ton-CO2/4E
Q1=(Rel-Pj1)

(L - AL REN  HEREREE Y &7 — JREE 7 4 — A L0 {ERR)



3.2.5 JCM BEZEfbiTmiT 7o keEt

O 7 A=~V Ex s REHERE

-323HTHMLI-LHIZ, HEESIZ X 2 HEEAHNKREETH
D, BEREOHIEEZRFT HHLERD D,

cHIHIER T A o =V T A A NR—IINZ2 D —DDFEE L
THEL, FEHOMHIREFHOAHLEr L LT, HXxOHIEL7E
SR RE S T2FO TR A, A 2 KK T 2% ESCO BIEED A% R
AFLTCW5, ESCORIFEDA A —TU%XFEK 3.2.5-1 ITR-7,

Interest Customer's Profit
Initial Investment
(apply
Energy Costs JGM Scheme)
Before
ESCO Service
Energy Costs Energy Costs
With With
ESCO Service ESCO Service
Before Project in Project After Project

4% 3.2.5-1 ESCO MH¥ED A A —

« JCM FHEAL 2D L BRDOE T D6l A — T 2 XFE 3.2.5-2 (TR

7
BAE BIEa /T IR A>9I > b
IRhIRIT NTTS —Z4ZEHTEFR
EREIE T >4 — (GEC) i Ao &SR
#e | w53

:' """""""""""" -1 """ ~""~"~""~"""~>""~™>""™""™7° USIFLEE |
. [ | R | !
: HAREES - HEEESE HEEEE |
: s BE | #RIEERIEESCO) — Rz |
i SR T S aew |

________________________________________________________

wEowt - mE 2| | BE
[ EPC =1t ]

X5 3.2.5-2 ABE FE i (Al [X]



@ Jnv Ay NESNHERE

« 3.2 3THTHA LN, HIXODA R LIc k225l amZ LT
WA IR G E FEE N EANT HILENDH D JCM B F ¥
HLEE Tl RBIHBITEE LW,

® P TA XY x R

«20164E 9 HICHHRL7ZIEMD L nwHr Z & v H v, B SO H &S
IC L DEBOMMBE T L, 207D, wIHEREOAMIZE L T,
BiIHERIT & OHEN TERWVDRET L T\ 5, EiloXE 3.2.5-1, XFE
3.2.5-2 Z &,



3.2.6 JCMEZXALITH=»> TORRE
O 7 A—)-Y b= N RKIFRE
- JCM FHAITH T > TOMEEZ D TICE L F 5,

>

YV V V V

W &R DA TVE OGS
REFEFEE O - Bx 0T

AFLO BRAGREI D st

KBGIEIEFE /S FI A — T — i Tk & OFEMEREE - et
JCM =53 320 2 A0 1 72 B IR B D X 1

@ Jnv Ay NESLHERE

« 3.2.3THTHA LN, HIXODA R L Ic ks 2%l amZ LT
WA T IR G R FER N - EANT HILENDH S JCM B F ¥
HEE Tl RIHBITEE LW,

@ VTR xR
- JCM FENMITHTo > TOREELLTICE & £ 5,

>
>
>

W B E RO G T IEORRT
RFEFEE O - B 00T
KB/ SR A —T— fi Tt & OFEMIERE - Hat

> JCM FHEEIZ AT 725 B E D



33 FEI2:avE VI E—ILEDORBEENRE LI-EIT RN

KEZE L -EBERFEOHE

3.3.1 FREOME
(1) FAENE O

TRNAF—HEENPRKREWVWEBEEINSI R Y g v BV 72— LED
MR 22 PR, IREIRRH % O — xR KBS AT L EAD
FEFTREM: 2 it L. JCM i o I REME 23 - 7=,

a v BT ViR F DL DONERTRERBEEEND HT2
FTRL, BEHLR OV BEICBO IRy a3 — 7 — ANRKELE Sh,
B OWHNFIHENET, 2D, By a —7— 200 HRE
DB T RO NRG I E S AT DB ADATREMEDR 8 5,

KB 3 v B 7B — VEORRR & MBI, RIS 08 = K
FRPKRGERE L AT DEAOEIR AR 2 AT 5 (GRS MR <
B A - — A O, FERBEEOFE, CO2 HIHECE i xI2hH
OfFETE)  IEEIEE SIEBNE L% 3.3.1-1ICE LD D,



X% 3.2.1-1 {FHIHH ., BLO, {HBONAE

IEENE H EHONE

By g v 7 A F T — )V CHEREAZELD . JOM A R
— D JMBEE~DS | ATV, JM FESEA~O BB LR T 5,
TER e A AT

BORAKEIC S H | B — L OBERMAREE S Lo (IR
firk et o 32 THERR B B X — TR T D,

PR E AN DD
R

R —=NOET-AEDL Y KO R D &
12, FE R AR S DR EM R 21T 5 o

CO2 BB BE T | N =S5 ERE L . BEAF DA R 2
B, BE=2 U U7 MRV Fikiagd b L, C02 BEHEHIE DR E
(2 B85 %t 2179,

Fopk 28 EFE JOM BRAM | JOM HIEE . BT RO 217V JOM FE
WVAZE~ORRH O | FEaic g 7= B R E 2R+ 5,
BB E OMERR

FEREGRE O JOMHIE | A A T— A A4E By 2 v 7E—L
D BEFE A - 1 5, 2 5 s TEMSELZFM L, JOI

HlEDOHMEIT 9,

vavw b TE—)L
5 Uit s~ DR B
O Al He A

AIUMNTT &7 o R_RUE O A TR L AR
R R RE 7 B2 2 I T 5,

(2) FAEXGY A b OYE
CBUE, SR UEICIEA T T A AR T DY a v B TE
— D 1FIENRREFATHY . FH 1,500 T AICH LD REFEEEZE
STW5S, BRTEDAFLE—INT ) 20 25 ER/NRIT, ATV
— T =7 T A0 [ KIGHEEL AT L] & TEHERFT—) OEAICE
5. BEMEROMEENEEZ KIBICHET 22 2 BB L, AEZ{T-
7=

A F T — VSR 2016 4E 6 H 27 HIZFAT L 7= News Release
k&, BEHRTEL. 7 o S A0E 10km (B THI 40
43) WAiE L, LY. PGroup "==—#% v % %175 [PONG PEAY
CITY Project] WNIZdH 5, JEIFEEIZHHTE S /- fEEH [New World |




SFHOEEBHRBENED e & 5B IDRDIFEENPMFFTXDH L L DI,
RIBEREIZB W TS, FHEHPERNC . T OSMIl A B LIS RS S EpiiE
ThHHN A a— R RELRE, 7 oLl s 07 7 &
ANEM, EEPMGE T HIIHREICH S, BWOMEL XFK
3.3.1-2CF LB,

X 3.2.1-2 Wi

F— LA R A FET—INH R DT 2 BE R
FITAE b B RTT EEH T oRUHR
Pong Peay City
Bt AR #9100, 000 m*
IR 1Hi F # 167,000 m* (SZARBEHET0)
R E B #7980, 000 m’
K25 & AEON (GMS [#A&H A —/3—])
B JEH #9200 [T E
YIS a7V — b k4B
YR E AEONMALL (CAMBODIA) CO., LTD.
EL FRER BT HYUNDAI Engineering CO., LTD.
BEE H ;K 2500 B
A7 K 2000 B
BRI T E H 2018 FF H

(M . A F o '— 1 pk4 2016 45 6 H 27 H%4T News Release
[T F =V AR T 255 FTIZONT) . LY ER

CEBEE T U 7 HEERMAH OB, EARIMRG RRE R
CO2 HIEEh AT 72 EOAFIE COFAE « LBOMF., Fik 28 FE D
JCM BB 2E TR U, MR INEIE L ORE I,

- BAEFTRI LT —OEAN (KEDEHEE) tE=x (BhERFT7—)
ZHEUT, 77Uy REDEEKRT DEETO/ABREIORENSAEL D
CO2 OHEHZHIKT 5 Z L2k 0 | IRENRT A OPEHHIZ FH S+
Lo AT ET—NH R T 25 EOBETra T A XFK 3.83.1-3 12
FLHD,



EE 0

#cio

Fo¥z a2k
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ENEFS—0RA N
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3.3.2 ESRMARITES S Hiffrkeat

[ KEENFEL AT L]

DR EAR—RCKGHRES AT LEEATLH LA TEL
TWb, B EAR—=RTRET D KGN/ SRV ORE T ESIT & K&
3.3.2-1 |27,

—

—e

X% 8.8.2-1 KBt S LR E T ES AT

« KEBYEEY 22— LT, 5t T8 KK270P-3CDCG O#lih A2 T & L
TW5, SR MAAEZ X 3.3.2-2 ITRT,

X7 3.3.2-2 5t 7 H KK270P-3CDCG @ B L 4E

i
2

KK270P-3CD3CG

Pl K ) (Pmax) 270 W

Prfe K B EE (Imp) | 8.71 A

N

Prfe K 8 /EEE(Vmp) | 31.0 V

E s ER Isc) 9.43 A

Wi iiEE (Voc) 38.3V

Vo — VAR R 16.4 %

=B

VE 19.0 kg

A A

PR A X W990 mm x H1662 mm x D 46 mm

L fEEE ES T

(i . e 58 KK270P-3CDCG i Za 7 L)

« RET Y 2 — VR 3840 £, 1036.8 kW HIBLO K3 E L 2T
ABEANZTFTEL TS, (2QT0W 3%/ x 3840 k& = 1036.8 kW)




*322HTHUMHA L7 L DI, RIGHEHE Y AT AOFEAIZOWTIE,
T TIC—EDFERMHEE AR BEOBR L FIENHESL STV 5

CONISEARHVE N HuERBRES o # — 8 JCM E f@%m%@%@ N
KFE AT LDOT—T 2 — FDOEE ﬁ&%%k ARKTeU e FE
BUZ X 2 FRMEA IR ERLZFIR L, § F%%I%3323_r
R

- EMORETE AR ERIT, B L% 1,480,000 kWh/4F) & HIAA T
W5,



\ Y% SR L

X3 3.3.2-3 F- [ HEE A 2hie

BB DM

E ¥ 2 RELUEVTE—IAD IMW KIERFEBEEHNEFS—DEA HUHRDT)
(e Sangkat Kmounh and Sangkat Phnom Penh Thmey, Khan Sen Sok, Phnom Penh
EEY A+
BE | 116° N BE | 1049° E
JATLORGENEE= 10388 (kW)
18 28 38 4R 5A 68 78 8 A 98 10 B 1A 12 A8
ZFAD1EFYASFEEREY A | 5.18 5.16 5.59 5.04 5.74 5.68 5.77 5.65 4.93 4.60 4.42 4.80
MZHB1F51E: kWh/mi- B)
ZAD1EFEHAMNBHECRH 5.25 5.19 5.61 5.03 5.72 5.66 5.77 5.64 4.95 4.64 4.47 4.86
fif, BREBAICHITHBENE K
Wh/mi-8)
RERERBUARNENEGS | 0.875 | 0.867 | 0.861 | 0.86 0.862 | 0.868 | 0.869 | 0.871 | 0.876 | 0.877 | 0.88 0.877
=1.0)
FICEDRRRBENMEAI, 1 1 1 1 1 1 1 1 1 1 1 1
1.0)
NO—aAU T3 T ERHE 0.981 | 0.981 | 0.981 | 0.981 | 0.981 | 0.981 | 0.981 | 0.981 | 0.981 | 0.981 [ 0.981 [ 0.981
(EARFENIE)
ZDHBREENES10) (EY | 0.875 | 0.875 | 0.875 | 0.875 | 0.875 | 0.875 | 0.875 | 0.875 | 0.875 | 0.875 | 0.875 | 0.875
aA—)LiEN, RBOR BES
L&)
1 BiEERBENE (kWh/H) 4,089 4,001 4,208 3,852 4,390 4,374 4,465 4,370 3,859 3,623 3,500 3,791
IHEORBAIZHETSFEH A 71,335 73,650 79,962 85,282 85,429 86,237 85,666 81,424 81,245 81,035 82,834 76,235
BHBEENE (kWh/H)
IHEORBBICETEFHR | 0 0 0 0 0 0 0 0 0 0 0 0
FEHE (kWh/B)
FRBEATREENEEFELE 0 0 0 0 0 0 0 0 0 0 0 0
REEHLLGHEH
EEHBEH 31 28 31 30 31 30 31 31 30 31 30 31
AMEERFEHEGWh/ A) 0 0 0 0 0 0 0 0 0 0 0 0
AM#EEDRE 126,7 112,0 133,2 115,5 136,0 131,2 138,4 135,4 115,7 112,3 105,0 117,5
ENE(kWh/B) 61 24 38 58 77 31 19 83 59 01 11 30
FREEENRRES 1,479,393 kWh/4E

(HH B

AR TTEN

HERERBE 7 o Z — 5T 4+ — A K0 1ERR)




[&%h=xT 7 —]

- WHOF T =T, OB WAT BT T —2 AT 52 L1
Lo, BHWEELZHS L, CO2HEHEEHIRT 5,

CGEAZEEL TCWDAEET T —1E, ByE GFG €7 /v (1300RT
X2, 1200RTX2 &, 500RTX1 &) D5 BEEHEEL TS, HA
THEMET T — % XK 3.3.2-4 TR,

X 3.3.2-4 Hx I GFG &V 7 7 L > 225D COP Lhifg
(tHih : B8 GFG =7 V8 2 a7 1)

- A GFG 7 /MT A= BOEERF T —Th Y 2D COP (%
#16.24~6.60 THDH, DAY THEL TWDT T —0 A 2 Fi
LR, V77 LA COPIXEB L% 5.36~5.81 Th-o7z, V77 L
YA COP I, KAt 2 v 7l K& L THERAITWERE LTz, EA
PRI EEAICE =R RN E W E R TE D, FE 3.3.2-5 (2,
HMAET LD COP LB ARPTIZEBIFTAHY 77 LA COP a7,



H1F T —COPLLE;

. X S0¢ a 700 00 1000 1 a 0
—8—Hiatchi{GFG) —8—Hitachi[GXG) —o—York[YK}
Dalkin/McQuary(WSC) —&— Carrier[19XR) #— Hitach{G5G)

XF 3.3.2-5 HY B GFG &V 7 7 L v 225D COP Lbifg

C BT T — OB A DR ORI E ST HIEE OB TR oW T,
T TIC—EOREHIFIENHEL SN TN D,

« INIEMEHTE N HIERBREE & o & — 2 JCM iR MBS SE DS, @R
F 7 —OFEMHEEE R, BLO, CO2 BN REEHHTH7-D0
J—7 = EABLTNWAZ EnDG, ARHRETIIZOHEFEE DL L
2, FEHEEEDEEEFEH L, &3 T 7 —5 1 (1300RT X2 A,
1200RT X2 5, 500RT X1 &) DEANIT LD, FEMOHEEEHIHREIT
B X% 937,000 kWh/4E) & JiA A TUWNVD,



3.3.3 EARREITHDDRBEERET

[ KEGIEIETE Y AT DDA D B ORE]

s A—H—THM . TERES0RABEEERN W, BRIH
WGEEIT, BXE 29EHTH D,

- ik 28 EFE JCM BB FHE L L TRIRS N TR Y . EHfhbhxt
GEAD 40% D2 TE L TV 5D,

[ENRF T —DEANITH D B ORE

- EPC 5 12, THEZ G RBEZERW W, 3
WGEEIT, BXE 2.3 EHTHD,

- ik 28 EFE JCM BB FHE L L TRIRS N TR Y . EHfhbhxt
GEAD 50% DI Z TE L T\ 5D,

[ KEEYEFEE Y AT LOE AN X D EXMAHIBEO RG]

CHIE T AR7Z X 912 k%t% VAT MK DA E R
ki%l4%0%kWW$%ﬁﬁhf“ o T DIFEEIL, /a/t/ﬁ
T NERTHEATIHEHEENTERLY D20, BELZE
l\ééﬁ%%ﬁkbfﬁbm\ﬁﬁﬁﬁ#%®%ﬂfé 7B O

22N D,

s BRIL TV D RMEIO KkWh H7- 0 OEZEHEIL, 0.1978
(USD/kWh) Toh 572, KIGHHEOBHEAIZL > THIH TE 28BN
%, 4EM 292,700 (USD/4E) L 72 5,

- FRRoRicky ., WME LA,
WA A SR HIB R (USD/AR) = MR AR E (KWh/4) x kWh &
7= v OEIEHE (USD/kWh)

(1,480,000 kWh/4E x 0.1978 USD/kWh = 292,000 USD/4E)

[E3%ET 7 —0E AN L 5 EXMNENEO BT

c BT A2 X 92, ®mEETF 7 —I2 L 5B AR HIE /)
B L% 937,000 kWh/4E A RIAA TV 5,

HIJ L= EIX. REEI0DOEAT HENEOHNRIZ S0
L%, ERAEHIH T 5,

cBKILTWAREESIDO kWh H72 0 0o EZE41EL. 0.1978
(USD/kWh) Tdh 5720, MR TF 7 —DE AT L » THI T 5 EAM
%, 4R 292,700 (USD/4E) L 72 5,



- FrRoRick v, ME L,
WA A SR HIB R (USD/AR) = R AR E (kWh/4) x kWh &
7= v OEIIEHE (USD/KWh)
(937,000 kWh/4FE x 0.1978 USD/kWh = 185,000 USD/4E)

[BEEAES., B, NEIGZEROMET]

- AR, FRIERMAREEE, B, FREREA LY, BE
EUAFES, BEO, NI &L E N Lz, UTFICHEREZELED
%o
B A (iBh 472 L) - 10.1 4R
BEEFES G EH V) : 5.6 4F
NI SR (B4 72 L) : 5.4 %

BERINAER G BEH V) 0 15.8%

YV V V V



3.3.4 CO2 HNEZhREMFIE, €=V 7 HEICET 285

[ KEGIEIE Y AT 2D A LD CO2 HlIEzh B H H ]

*332HTHBE Lzl . KEEREL AT A L AR EE
%, BE#F 937,000 kWh/AETH > 72, WERRMENNLIHEL CWE
HEEZHETDZENTE D, ZOHIEZ®E U T LA BREHE k& 78
EEAEOLTZLICL o T CO2 HEHEA | 5,

cHidE O B ARTTOZY vy REYEHAAE L., 0.641
(ton-CO2/MWh) TH 5, (XF 3.2.4-1 &)

- KEEYEFE S 2T ADEAIZHOWTIE, T TIZ—ED CO2 YTz &
OB IFIEDRHENL SN TN D, AMEEAN  #HBREREEE % —723 JCM
RIEM I ZDOBEDO U — 7 o — MW, K7y =7 FEBIZKS
CO2 BB R 23R Lz, #HREMEREXE 3.3.4-1 1T7-7T,

- REORER, HE CO2 JEHEIEIX, X% 950 ton-CO2/4ETH
%o

% 3.3.4-1 5 CO2 HIA R (CKEEHEES AT L)

FRIHETEAEDRRES 1,479,393 | kWh/£E
(M BREEBEDODHDIFE
BFEEZEHD CO2 HiHEH 0.641 | (ton—-C0O2/MWh)
JI7L 2 RD CO2 HEHHE Rel 948.7 | ton-CO2/4E
ooz rM co2 HiHE Pit 0 | ton-C0O2/5
CO2 HrHHHIE =

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

(i ATEMETEN HERREI® o 7 — 557 +— 5 K0 1B

[E5h= T F —DEAIZ L 5 CO2 HIEsh R A H]

c ARV T TR L TN DT T —IZHT, COP @V ERh
RFTFT—DEATLHI LI, WEEHEZHIRET 2, 202 Lzi@E
UTC, 7 Uy RENEAERT DR COAREIOREEN AT 5 CO2
O 2B 2,

c 33 2IHTHMHA LI L Y0, BAZBRIT LTS Y GFG ©5 /1
T AT OENRTF T —THY ., £D COP 134 6.24~6.60 Th 2,



—RIZD R THBE L TWATF T—n b L7, V77 LA
COP 3B L% 5.36~5.81 Th 5, (X% 3.3.2-4 =#5R)

c BN T T —OEADEED CO2 HIRZNRORH IFIEZ OV TIE, T
TIZ—EORHFIEDHESL SN TEY | AWM EEN MERBRE ¥ v 7 —
28 JCM RAEFBIISEE 7 +— 4D CO2 B R 2 BT 5= DT — 2
—hnh, CO2 HIEZREZR M L=, @ah%EF7—54H (1300RT X2
. 1200RT X2 5, 500RTX1 &) OEAIZL D, FEROMHE CO2 BE
HHIEIL, B L% 615 ton-CO2/4ETH 5,

- £%& L LT, 1300RT OEZRT 7 —DHHFERE | X 3.3.4-2 (2
ZNCAN

AAMBAICETCozEHMEBOH K (1300RTORA) MeEtLcRA  EBRHEEE
BERE: XL TE—LA~DIMWERARBLEDETFS—OEL R0 T
o cozibMAR ton—CO2/4F
Q=Ry-Py
Ry ’J_j'!b‘JZCOZ&:Hl ton—CO2/45F
Py FOYzHbcozifdi R ton-CO2/ 5

O EAREN(EREARHLY) OHNE
L\’,u’:f;?—xﬁ‘ai»‘m;)t ERL4-VAFORAERADIE
Wi,

ROy SFMGERLED  MWh/ MW/ 4F
Ry =R & =4 2 B B i (oW} < SETR T S5 h, 450 1000 (MW 4} T 24 e ) o B T KW )
-4k 1300USRTO AR O FMFE R A 40/ B > 658/ FOBE ) SR h )
ROy=3523 (kW) x 14 x 365/1000=13002.53MWh,/ 5
OUFTLLACOZHEROME

Ry=RQey X gef ton-CO2/5F
Raey=Ray/Reop

ROey VZ7LUADBAOEMEREHE  MWWE

Reop Y7L AARBOCOP UF 7L 2 A DCOP| 5.47

gef FUSFBHOCOZNERSE  ton-CO2/MWh HE:fR—CHPE
HWAOAZIL L TRRELERHEEHORSHBLATIRMETE

870Uz VFCOZHEROMN

Py=RQey * gaf ton-CO2/4F
PQey=Ray/Peop

POey FOUzHOBEOFERARENR  MWE

Peop FOSz SRR BMOCOP FOUzd RO COoP| 6.63

gef 1SR BADCONMEFY  ton-COZ/MWhH HR F—CHBHE
HMANFAI O CERLE-RIERMORERELTERMETS

X3 3.3.4-2 MR F 7 —IZ X% CO2 PEHIHI
(i AT ETEN HERREE® 7 — 557 +— 4 K0 1ERD



3.3.5 JCMEFZAkizmiT =kt
- JCM B EE D7y = 7 N ERiEH 2 X5 3.3.5-1 1277,

Al EEREEFEE O OEREDL S =T L
T =TT LIRE
fESES AEEEE
FE=I AEONMALL [CAMBODIA)CO., LTD.
il RN S 1 O e HAMBELDER
(R R M B 5B IR (RWOBA B
+GHGH LIS OMEV = = GHOGHEEBERE D f=th O B8
&
MRV PDDE A — | EPCL S8 — ABBA LA —
BRINTTF S B FE) RESHM TR (FE BAr3 ) (FE)
= MEVHE O ER - - > APBAIE A7 L O A
- PDDO’JT‘EEE‘ - [ > B IE IS GhER RS

i EF S — A —
Biri/ale ol b0— L2 2R/ i) FED

B BRI F7 - MERET BE MG 1BA 11 SHEETIEE

[X|3% 3.3.5-1 JCM a5 fifi Bh 35 3 oD S i {4 il

<5 [AIEBHFIEDORIC, A A ET— DR TT 2 BHEORRTE
HIZRERT U, ARk ~FAR L. TS AEE -7z, TEIXFHmEE v HE
BLTWLEDZ &, 2B, RIEMIFHEORIGHER Th 2 KGIHE
VAT A, BEO, BEET T X, BRSO REER L THHDHE




X|5% 3.3.5-3 JCM ffiilh FHEDHE R 7 ¥ 2 — /1

H2 TE
< gk 28 HEREE >
2016 4= 6 H PRPRRE
2016 4F- 7 H~8 H | JCM i fHBh g « 22k e
2016 49 H [KIGE3eE] &atBRLA
2016 4= 11 A [EzhETF 7 —] XEHBALA
2016 12 A (BT 7 —] HEET
2017 1 A [Ezh®RTF 7 —] RIERLA
< gk 29 HEREE >
2017 45 J [F#hRF 7 —] BYEET - A
2017 4£ 5 H [CRBGEIEEE] BREH5E T
2017 4 6 H (BT 7 —] Bl THEMM%
2017 4 7 H [KEGE38 ] BUAVERR LA
2017 4 7 H [RIGE3E7E] Bldgs bR
2017 45 H (BT 7 —] B THEET
2017 412 H KB E] BAEE T - A
201712 A [mhRTF 7 —] FEEE B AA
<Rk 30 AEEE >
2018 /£ 4 H [KIGEIE] Bl THEET
2018 4 4 H [REGEFEE] B (i B 4f
2018 4F 5 H [RIGE3E] [mahETF 7 —] REET T
2018 4 7 H ANFET—NT )X 25 EPPC A —TF
2018 £ 7 A E=F Y THHE
2018 4£ 9 A BT T (BRI




3.3.6 JOMEXEAIZHT=> TOHRE

CEBEE TV 7 FEFREAR OB, AR, REERET.
CO2 BN RAam 72 & OAFIE CORAE « LHOFE., Wik 28 HF£ED
JCM BB EICIRE L, BIRERE L TRESNTERY , LHEY
HBIEFH CTH 5, BIRFR TORMEIT R,



3.4 FEE3 : AV FIBAORERBEINAEESATLDEA

3.4.1 FAEOME
(1) FAENE O

TR TT TR, BREBBICE LR, T N UERS I CREEGER T
TaBfE, BEAV MOFBENRRELS RoTWD, UL, 7/ v
NRUE R OZF DD HIBICB N T A P TSRS TR Y, BE
LML TWET, AV—FEATEA V MUELZEALTWDH 2D
T A2 N TR O AR 2N S DN Z OO REBIRTH 5,
Z 2T, AFHAETIE, CO2 HEHAIBRN RO REWE A N THFIZBIT S
PRI E Y AT AOEADFIREMZ AT 5 (FEEMIARH G 4
KA A 2 — A ORET, FERBEEOFHAE, CO2 HIFESE Hxzh ROk
FE) o TRENHE EIFENAEZ KK 3.4.1-1 Ik DD,

X3 3.4.1-1 {EFEIEE ., BLO, EFEOAR

IEE)IE H EEONE
O | BitEEOME - @ | ALIUNT & 7 X BOBEEZTED L #%
T BARZEA TR, IV T2TE <
Q| BN ENTEREEE | AW REn Bl 2IOEEE LD Jol
~DeT VYT M2 HT 5, ZIFEOEAAIEED, £
HIHIARZEDS JOM BRI RE LD B D D & HERR
T 5,
@ | LD b D BLHE A 1)tx/k1% if DI, BEBND -4
2T % EE Lxve T Vs L, BEERIIIE R D HIEE D
RET 2179,
2) BEOFZEFLEEMHR L, B&m COkE
ENRVIRETT D,
@ | RRFHEZT O -8 | JOM FEEIChT 7o, RRFEZT LD D
EY/Nb] HAEFELME L, BE 02179,

() FE TG A b O
AN & 7 B DR T OED T RS X D 1 AR

BIXO MEFHEORE, 7 o _RUEH B 126km B 7= R > b

MIZE AL F TR B D 2 E B Shote. FIlct AL FTH & H



DF v TEA v —F A2 b (Chip Mong Insee Cement) % %512,
BERMBIR EHE LR Lz, B AL N THOSRAEXE 3.4.1-2 TR
7

Chip Mong Insee Cement (CM... .! +

Preytapret Village, =k 275
Sdechkongkanglek Commune,

Banteay Meas District, Kampot

Province, Cambodia {CMIC)

1{#HDEFIZ
A MEERT

.r'- |II
u"'chip Mon
Cement (

Go - gle] " "Rach Gia

22016 Google ;-9 ©2016 Google % ©2016 TerraMeatrics ilﬁﬁﬂ!%

X% 3.4.12 Ty TELA LI —F AL FDE AL N TIGEHM
(8t : Google Map)

cF TR =AY ME, DR TENORERO A
FvTEITN—T (CMG) &, XA DOHEEDE A "2V A T L
T4 A N (SCCC) DEFREBETHD, BIM TORKELFFOT »
TE T N—T (CMG) 25 60%DHE, X Ml ER > AT L
T4 EA K (SCCC) 78 40%DHE L, 2015 FEITRI. SN2 TH
%, X 3.4.1-3 (2, Withon I L AERBHEOHE R E R,



/ligili

FAETH I — ouns ==
2 :

SINCE 1982

P 60% ‘ 40%

CHIP MONG
<INSEE

X% 8.4.1-8 Ty TEUA v —E AL NOHEFE
(L. Ty 7oA v —8 A FORKRER LY VER)



3.4.2 ERMAARIZES Bkt

cF TR Y= A NMIEBEET U U T T oln T A, BB
A3 B OB Ol k%t%ﬁ/XTA@%A%@dbtw&@*
EThole, BEAENIEE, KB ES AT LITHIT T, EhEhik
WRET 2179,

[BEEA R EE ]

CBUE, BAU N IHEERTTHY, 2017T FOFERICEA L FOA
PEBRIET /€, BIE, Fv 7B I N—TICEVIRFEL TWDE AL M
EEBMAMIZHE S TWD, KTEND D' A NEENBHG S UL
WAL EYI VXD ZENARETH D, TDT, AFERMREED
ﬁw&@¢fi%%@%¢5;&ﬂﬁbf%éoI§3A21_utx/
N THOWMIE LA 7 7 N ERT,

Limestone - Clay Laterite
Coal Crushing , - ,Bauxite
Mill - estone --Ql\_!arry Crushing
Raw Mat powen
Tehendng sl Preblending
Preheater & < -y
Klln
Main
Transformer

o 4 . — —
-~ S Tos Phncen Peshe
oy —— R
Accommodations e T
_ " Gypsum e
} Crushing 4
// - = Karm ot
.

Clinker
Silo

Cement
Silo

Bagged Cement
warehouse

Cement
mill

Packing &
Dispatching

X 3.4.2-1 AL NTEOMIKEL AT 7 b
(. Fo TR A —F AL FOREERL D)

B AU NOAFERMG: . EBET — ¥ 2 onll, RS AR L,
FEBARINIE TR S A T L DOFHMIRGT 21T 5, 2018 4E AT BRI FE /R &
AT LD NFLBRAA, 2020 AT~ AN BEENEINIE R 2 A T L DR IEER
BEREL TS,

FBUEARE LT 2 BERARINL A & 2 7 A O BURIE, 36 X 2 8MW
7T AT D, BRI TOFEMRBEINREHIEE LoD, SREEFEDIRE S |
Bl E R P EATUV 20,



[ KB FE Y AT A]
-+ 2016 4 12 A O = [ BLHEHA CEA L72BR iz, KGR E Y AT
LOBANFREMOMRE LTCWEDKEN 72720, 3B H 2017 44 1 H
(ZEE U EIB A & LT, KRGV LOFMEE & iz, Bt
A N TGEARRBIG AR, g LT,
CAEFET Y T, 4 DOFEHRE R, BRI R ER B Y |
BELOEET Y I, BEE, AT U R R, 2 hr—l—
L, BERENRDHY, ZLORBBAR—ZANH D, ZiILDDEIBAAN—
ASD KGRV DEN, £, FKkKi~OT7 v —F 4 T2 AT D
KBS OE A D FREM: 2 R2 L=,
- HFThH, FEMRE U TITARZBBRAR—=ABHY | £z, 7—
FRIDBR L > TV D, KK 3.4.2-2, XFE 3.42-3 12, 7T—FHDRE
WEAETLHEMRETY 7T OFEEZRT,
s F2, ZORBRICE, HORYORY v BB LIESE Lo TS,
ZOH, TR 3 NF = THRFEITI 2 & Loz,
A BEEERKETH-0. 550 0 IXT X TREE SR
THED,

B) WHOW L S %5 HRREMRT 2720, OB 25 5k L, 7%
DO B IR SRV TE D,

C) AHHWVEYITENLIZE E, BV ELD 2372055 D I TR
Hea NSRVERET D,

X% 3.4.2-2 7 —F RO REM(2017 4£ 1 HHE5)



X% 3.4.2-3 7 —F RO REM(2017 4E 2 HIE5)

T TEA A PO ATLEKEE TIC, BEEED
BEH R AT 2 A, IWHO KGN SRV OE S22 57
WZ EDRghoTz,

c LR o T, 322HTHMBM LI, BEAR)L (FF A ) U—
o> NER660M275A(4)-LS oL, : X 3.2.2-8 &) MiE A, BX
O, HRERE R (XF 3.2.2-9, XK 3.2.2-10 &) OFRHASMLE
Th, ZNHEXN—RZHIFEFZED L D &5,

- Fo, IPKMOBRFHIOW T, B TKRMOLEEZEE L,
PR RIRIZ KB SRV EEANT D 2 L TE RNV, ko —
HOIIEET HZ L ERE Lz, KK 3.4.2-4 [ZiPKMMOEHEZ7RT,

XI5 3.4.2-4 Rkt (2017 4E 1 H e )

* KA T.OEMFEOETDO S & S ~D KBt s xL
DBAD M A TA LTz, 3R 3.4.2-5 12, Fhtiax D K56/ SV HEL
%‘fﬂ—_\‘j‘o



X3 3.4.2-5 A5 D KGE/ SF VB ORREHE R £ &

BRETA) IRTOBRYERYZEEL. KGR/ SRIVEBERK

{EL=15E: 792.0 kW
1 [Clay storage hall 580.80 _ ‘ .
BEtB) EDEIX. PV Y naik Licr —ADRE
& C) BAYRYZET R THELI-5E: 378.4 kKW
BRETA) TRTOHYERIYEELD., KBANA\RILAEEZRK
{EL1=5;&: 1593.9 kW
2 |Coal storage hall 1,062.60 _ ) e
RET B) EDEIL. IV D Yz LTcr— A DOREAE
®E C) BAYRYZET R THELI-5E: 581.9 kW
RETA) TRTORYRYEEL., KB/ ARIVREEZRK
Premixed mat. {ELT=154&: 3049.2 kw
3 2,020.70 _ ) o
storage hall ®Et B) ZDMEIX. HO I Yo aik Lo r—2A0RE
&t C) BAYERYZE T N THEKLIZIHESE: 1149.5 KW
G
4 ypsum storage 184.80
hall
Part And Refractory
5 223.85
Brick Warehouse
Maintenance
6 220.00
workshop building
. Central Control AREFERL 31.9 kW & LEEBIRIEA/ NSV =8, R
Room (CCR) ELT=,
REMHRIL 72.6 kW &, LEBRIREL/NSLV =0, R
8 |Canteen -
ELlLt=,
o Administrative AREFERIL 57.2 kW & LEEBIIRIEA/NELV =8, R
Building ELT=,
. BREBEAR—REDEL FJESHHELLESH. BETD Xt
10 |Cement Silo -
5+ &LT=,
B t
1 aggaged Cemen 208,60
Palletizing
12 |Water Pond 500.50 KEZEEBLHL=0. FHREFTIDBE,
TOTAL 5,591.85 kW




cHVEDDORY v "B DEMBOTEE 3 DORT — 2 ORHHER &
L. ¥ 2 : Coal Storage Hall DS RZFICLAFICE & DD,
A BEEERKETH0. 550 0 IXT X TREE SR
THEY, = RERHE  1593.9 kW (X3 3.4.2-6 2 & R)

- .

X3 3.4.2-6 HFf A Y ED 72 LOBZE

B) WD X% H HRREMMET D=0, BHO Y 25k L., 7%
DO XK SRV TES, = REMAR : 1062.6 kW
(X3 3.4.2-7 % 5 /R)

X5 3.4.2-7 #5t B) BHO U O a ik LI25a

C) 5HDHHVEVITIENLIZEF Y ED N2 ER55 DA TR
HAENRFVHRET D, = RFAFER  581.9kW (X 3.4.2-8 %
&)

X F 3.4.2-8 Mt C) £ TCOHVEY 25 L7156



s FPKHLORRFHI DWW T, TR 2 737 — U ORR 21T - 72,

A) KRNI KBS RV &R E, 7272 L, MR TRALZEH)
Wi %%, TRAART, =
Z i)

AEHER - 24475 kW (X3 3.4.2-9 %

X3 3.4.2-9 MiFT A) Rk A KB SRV & i i

B) WREETAMEDEZEE L, BABOK 350 1 0O=) 70

B KBSV DOFRETY 7T EIRE L., RE, > RERE
500.50 kW (4% 3.4.2-10 &)

ANANAL
e \

— ‘
AT J

3 3.4.2-10 Beaf B) MBS TR L% £

AERHEE AR R EROBRR & LT, AWMHEA MBS ¥
— M JCM BRI BIIS DB D KGR E S AT 2OV — 27 > — M
AL, A7 0 Y=s MERIC L 2 ERMEE AR RERZ L,



FAE R A2 XK 3.4.2-11 1TRT,
- REORER, FHOHEEA 2R

FEREITH 7,500,000 KWh/AE) & 72

>7,
v _ P el G G S B =
P13 3.4.2-11 FEHIHEE A 2078 8 B D
FE4 Chip Mong Insee Cement
[T Preytapret Village, Sdechkongkanglek Commune, Banteay Meas District, Kampot Province, Cambodia.(CMIC),
EiEY A+
e | 10° 3827.1°N 1RE | 104° 31'354"E
SRATLOKGENETE= 5591.8 (kW)
18 2A 3R 48 58 6 A 78 8 A 9A 10 A 1A 12 A
£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
NO—aU T 3T ERHE (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
BENHR)
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 BEEREENRE (kWh/H) 20512 | 20419 | 22147 | 19955 | 22721 | 22476 | 22862 | 22351 | 19533 | 18226 | 17513 | 19005
IHEORBBICKT5F 1 BHE
646,000 | 646,000 646,0000 646,000 646,000 646,000| 646,000 646,000 646,000 646,000 646,000 646,000
EHE (kwh/B)
IHEORBBICE T2 FHREES
0 0 0 0 0 0 0 0 0 0 0 0
8 (kwh/B)
ERBMATREENZFLERFEN
P A=
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
635,865 | 571,724| 686,544 598,648| 704,361 674,270| 708,716 692,879 585,978 564,993| 525,400 589,145
EHE(kWh/A)
EREADRRERS 7,538,525 kWh/ £

(Hi

D ANIRRTEN HIERBREE B ¥ — BB T 4+ — A XV AERRD)




MARFE I, FEMELIETL-00MEMTHY . FHEEED
HI2OITiE, KBS A =T — §E a5 2 5 O T FERIR A
HCTHD,

K OEEIZIX, KELTEBEEFEA L TWD (K%K 3.4.2-11 OF
Lo VT o REPREROME A2 LI A%, BRE A IR IE,
RELIL72 LI LD BMBLE, SORFMBRALETH LN, K
TEEFE T, FEHREOHETA-OOMREMEE LA R E#HEHT
5o



3.4.3 EAGRMBIZHD D REFHERS

[ FEEAEIN F ]
cHIEEEL TS

JITATHDH, BA L NOAFERMER . EBET — X % I0IC

ARHE U, BEEEINREE S AT LD 21T 9,
- ISR, Ty SELUA LY —E ALY NOHCEE TIHEST

ELTW5,
- KEZ¥EA JCM i

BEAAIN I E S AT LA DOFEHAIL, B XL SMW
T, BEEEIE

D FEEENIN FE /X7A$% ESRRECE kiﬁé L/fdbv)f %ﬂiﬁ&ié%ﬁ

DK 50%% JCM i

[ KGR EL AT L]
- BUHIERE ICRIT W 272 W T KB/ S Vi T.OHFZIC

{0 32 Tk

PET D 2 BET D,

NN T

WA O - 0 AR E A RE 72T, R AR 2 X3k 3.4.3-1 VN

ERS
X7 3.4.3-1 K EMA RS-0 IR ERO U
A T
2 TR il AR kS kW
kW
IXFIV ¥99,000 | ZEEHUT (/3 dk) ¥68,000
NRU—ar5 43 a) | ¥13,000 BRI ¥45,000
Fa—E7 L ¥16,000 T ¥13,000
R Ta] ¥4,000 B AR A AT ¥1,500
LB ¥4,000 LR ¥8,000
r—7) ¥1,500 R ¥6,200
Ty ¥4,000
&5 ¥141,500 &t ¥141,700
B &+ & ¥283,200 | /kW

- X 3.4.2-5 CT/RLT-1@
5o LT=Mo T, Tﬁfﬁ%ﬂﬂﬁ&“%%ﬁ X, BX# 15.81EH

T D,

. FEEKEEMAREIL. 5591.85 kW Th
(1380 7 USD)

(5591.85 kW x 283,200 [M/kW = 1,583,611,920 ] = 13,800,000

USD)




(31 USD=115 M & L C&I#)

AT, FEHEZTETI-D0EEMTHY ., FELE2ED
HI2OITiE, KB SR A =T — §E LEH5 2 5 O T2 FERIR A
HCTHD,

- R ESAHIREIC WL, AR CRE LR ER S EE
EHKIELE LV REET D,

-piRo L B0 MEEMRERIL. BXT 7,500,000 (kWh/4E)TH
5, ZOREREIT, TENEHTLIHEEENELD bR NWED, 5E
L7cENIE, SEAFEE L L Eibhv, RMEINLOMAT LHE
%@Fﬂ?@u:ofﬁﬁ %R

FoTEUA =R A IR LTS kWh H72 ) OEZEHE
X, B3E% 0.125 (USD/KkWh) TH 5720, KGR EIC L > THIE T

BRI, B L Z4EM 937,500 (USD/HAE) & 72 D,

- FRRoRicky ., WME LA,

R ERHE (USDAR) = R FRH7EE &Wh/4) x kWh &
7= v OEIEHE (USD/kWh)

(7,500,000 kWh/4E x 0.125 USD/kWh = 937,500 USD/4E)

AT, FEHEZTETI-D0EEMTHY ., FHELE2ED
HI2OITiE, KB SR A =T — I LEH5 2 5 O T FERIR A 2
HCH D,

WIS REIL, Ty SEUA LY —F8 AL NOBEDES THEL
E, 72, JCM BRAbMBIFEZIEHT 5 2 & T, PIIBEFEORK 30%
D& EZHEL TN D,

- £72. 325 HTHIAN L=, ESCOBIFEL H b THRiZED
(% 3.2.5-1, X3k 3.2.5-2 &)



3.4.4 CO2 HNEZhREMFE, €=V 7 HEICET 285

G AEIeE

CBUERFAOEEHBTONTOWAFEALZEIL L, BELZIT O HFT
bh, KEMOEBANCLY, BEIV AT LANLDOREBEOSTT, 7V
v RO OEBREAZHINT 5 2 L AAHRIC /R D, IRENED AR
UTo X IcitEEND,

(BRI E Y AT LADORERE x W R T D7) v REEHFHRE)

ﬁfmmbfwéﬁﬂﬁmﬁ AT LOBEHET, B XL E SMW
7 I ATHDHIH, TitstERUc kv, 47 63,360 (MWh/4E) DR E &
MARAEND,

(FEER : SMW x 24 B5f#] x 330 H = 63,360 (MWh/4E)

s RV TOT Y y REEHFREIL, 0.641 (ton-CO2/MWh) (X5
3.2.4-1 2R) THDHOT, WHE CO2 JeHANEEIX., LTO X 5 1CiHE
S, £ 40,000 (ton-CO2/4E) DN BN RIAEN 5,

(63,360 (MWh/4E) x 0.641 (ton-CO2/MWh) = 40,613 (ton-CO2/4F))

B X NOEFERRMR .. EREWET — X 2ot REEWEA AR L, B
EABINFEEE > AT L OFEMRT 21T O TETH DD, REFEIZ, 51X
X EZITVTZ,

[ KEGE3EL 2T 4]

*342HTRAELLEY . KEHEHEL AT LML AW ERE
e ki%75%0%kWW$T%oto_@%$Ei AL LD
HETEBIELV DWW D, BELZENL, 2EAFHE L L
TV, WERARFEENNOLREL TV E ﬁi%Mﬁﬁé EMNTX
%o ZOHNEME LU TEABREHE S ROBNREREZWO T 2 EI12L-T
CO2 HEHEAHIT 5,

cHidE oMWY AR TOZY vy REYEHAAE L., 0.641
(ton-CO2/MWh) TH %, (X% 3.2.4-1 &)

c KBERE Y AT LAOEAIZHSWTIE, T TIC—ED CO2 HiIljRzhH

BHTIERHEL SN TV D, AEMEEAN  HEREREEE 2 —28 JCM
%&ﬁﬁﬂjﬂﬁ%@ﬁ%‘%@ J—7 — NIV, K7 v=7 NEBIZED
CO2 HIBh R 23R LTz, #HREEREAXE 3.4.4-1 1T7R7,

. OFER, BHE CO2 HEHHIEIX, X% 4,800 ton-CO2/4ET
H 5,



X3 3.4.4-1 %A CO2 HIIEzh

Q1=(Rel-Pj1)

FRIETEADRRES 7,538,525
(M BREEBEDODHDIFE
BFREEZEHD CO2 HiHEH 0.641
JI7L 2 RD CO2 HEHHE Rel 4834.46
Jaszorm co2 HHE Pj1 0
CO2 HEH ElE =

4834.46

kWh/4E

(ton-CO2/MWh)

ton—-CO2/%
ton—-CO2/%

ton—-CO2/%

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



3.4.5 JCM EZAkizmiT = keat
[ BN FE 7B )
- JCM RiffbhFEED 70y = 7 N ERiAH 2 X#E 3.4.5-1 IZ7”°1,

| BTFEER ‘
iy
| TR T — (GEC) ‘
T T T T T T T T T T T |
1 Bl 27 i
1
| : HESELE |
i Tt%%%% T — . [(chipmonzinses !
HEhE T TSP LE cement) |
e HERR RS |
: (B R B EEE (R EER) :
| EEEW . = BHGa § R Ei=he |
| CHGERE SRR AR EzHuS ® I
' >§DDFFI¢. TO o R i
i

BEEOWVEE L 2T LA—D— || PSR-
() R

> BRECERL: s AnSEIBE > EiArEETE %
> Bif HEEEE S =

B% 3.4.5-1 AEESAFIE (FREEES A7 L)

[ KEGREL AT L]
- JCM RifffbhEED 70y = 7 N ERAH 2 X#E 3.4.5-2 [Z7-71,

‘ BAEE |
BHY
‘ TR (GEC) |
T T T T T T m T |
' BT -7 b i
]
| : HESEE |
= 1{?&_5%\% . .. (chipmonginses |
fHBhE : () T A=A RE Ccement) :
1 ]
A e s |
| EEE®) ] » CHOagRBRR ORI i
| *CHGE MR OUEY eIgly i
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Project to realize low carbonization in Phnom Penh Capital
City, through introduction of saving energy technologies and

renewable energies (Kitakyushu- Phnom Penh Capital City
Cooperation Project)

May 2016

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

NTT Data Institute of Management Consulting, Inc.
Secio & Eco Strategic Consulting Unit

NTTDAaT4a

1. Overview of Kitakyushu- Phnom Penh Capital City Cooperation Project

Phnom Penh miracle
(Water purification field)

Water distribution block technology transfer
= Unaccounted-for water rate: 72% — 8%
2005: Declaration of drinkability

visits Kitakyushu

=

Prime Minister proposes the

with Phnom Penh.

July 2015: Prime Minister Hun Sen '

conclusion of sister-city agreement

Toward conclusion of sister-city
agreement
Conducting of basic survey to grasp
needs of Phnom Penh
(Waste management, energy,
sewerage, environmental protection)

=

i

City of Kitakyushu

supporting project to develop the action plan for the climate
change strategy in Phnom Penh Capital City
<Nikken Sekkei Civil Engineering, City of Kitakyushu>

Phnom Penh Metropolitan Authority (Waste Management Bureau, Planning and Investment Bureau, Urban
Development Bureau), Phnom Penh Water Supply Authority

Kingdom of Cambodia

(Ministry of the Environment, Ministry of Mines and Energy, Ministry of Planning, Ministry of Public Works and
Transport, Ministry of Industry and Handicrafts )

In order to implement the Cambodia Climate Change Strategy Action Plan (2014-2023) and
individual Ministry Action Plans (2015-2018) based on it, development of the action plan for

the climate change strategy in Phnom Penh Capital City will be supported.
The subjects of this plan will be 6 fields: Waste management, energy, transportation,
waterworks/sewerage/rainwater drainage, environmental protection, and green

manufacturing. Pilot projects for each field will be incorporated and the effectiveness of the

plan will be ensured. The pilot projects for energy and waste management will take
advantage of the JCM scheme.

Ministry Action Plans (2015-2018) |

L S Y S

[Exparience, krowhon e

Kitakyushu model

b wecrems

tor urtan

. . ’ .
Pilot projects promotion

Planned conclusion of sister-city agreement

(March 2016)

‘ Phnom Penh Capital City

<NTT Data Institute of Management Consulting,
City of Kitakyushu>

Activity details

Introduction of high-efficiency chillers, introduction of air
conditioners equipped with inverter functions, and
installation of solar panels
and solar hot-water systems
at large-scale hospitals.

fEnergy sector

Act

m

Activity 1: Promotion of
conversion to low-carbon type
through energy-saving measures
at large hospitals

Introduction of high-efficiency refrigerated showcases
and chillers and installation of solar panels at shopping
malls, etc.

Activity 2: Promotion of
conversion to low-carbon type
through energy-saving measures
at shopping malls

Activity 3: Introduction of waste
heat recovery power generation

. system for cement plant
<EX Research Institute, NTT Data Institute of

Waste sector Management Consulting, Clty of Kitakyushu>
Building of cooperative relationship with CINTRI which

have an exclusive contract for collection/ transportation to .
perform waste power generation using municipal waste
and excavation waste.

Introduction of waste heat recovery power generation for

cement plant

(Frash Garbage Landfill National Grid
| (Generation 1 ﬁ«mwny | (Oparation (Emission Factor
& Phnom Panh City e “Math =0 865 1{t-CO/MWh))
® Kandal Province 500k ana
- = b0 Gas GHG Emu::}on

Expert k- Roduct
(48.831MWh) | L, 099

® SunDry .4
® Segregation

Garbage -
Estimated 1

ount 3.0-3.5mil ton

Landfill {Closed) Stoker Fumacs of Mipgon Stael & Sumikin Enumesm\q Co., Lid
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2. Survey for Kitakyushu-Phnom Penh Capital City Cooperation Project

[ Applicant] NTT Data Institute of Management Consulting, Inc.
[ Co-Applicant] City of Kitakyushu

City of Kitakyushu | < | Phnom Penh Capital City

B The entire project oversees based on the inter-city cooperation
B Coordination, discussions and approach with Government organizations

NTT Data Institute of Management Consulting, Inc.

W Survey for 3 activates (direct consultation, technical studies, economic evaluation,
CO2 emissions reduction evaluation, etc.)
B Coordination with related organizations aim to commercialization
@ Cooperation (mainly W Preparation for application of equipment subsidy, if necessary.
technical), as needed B Setting, preparation, participation, management, etc. for conferences

Activity 1: Low-carbon business Activity 2: Low-carbon business Activity 3: Introduction of

by energy-saving facilities for by energy-saving facilities for waste heat recovery power
large hospital shopping mall, etc. generation system for cement

plant
» Introduction of solar panel power » Introduction of high-efficiency »  Introduction of waste heat
; generation, solar thermal water- refrigeration showcase, solar recovery power generation for
Chiller Manufacturers heater system, etc. for large panel power generation, etc. for cement plant
hospital shopping mall.

Solar Panel Manufacturer

WHR Manufacturer

3. Organization at Implementation Phase

The following shows organization when the three proposed activities (tentative plan) are
implemented as JCM project.

— !
Ministry of the I i i - - > . .
[ Environment (MOE) ] CAD OT KIS [™ gjcrer City Agreement| Phnom Penh Capital City
l N
Global Environment ICooperation International Consortium
Centre Foundation
(GEC)
A) Representative
|—)[ ) Rep ]4—{ B) Partner Company ]
Subsidy Company Consortium
> Supervision of overall project Agreement > Operation of business
(Procurement, installation and (Purchasing , operation, etc.)
commissioning of equipment. > Monitoring of GHGs emissions. | EPC Contract
Accounting management. etc.) Reduction etc.)

[ C) EPC Company ]

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

Activity 1: Low-carbon business by energy- Activity 2: Low-carbon business by energy- Activity 3: Introduction of waste heat

saving facilities for large hospital saving facilities for shopping mall, etc. recovery power generation system for
cement plant

[ Organization Plan] [ Organization Plan] [ Organization Plan]

A) NTT Data Institute of Management A) Aeon Retail A) NTT Data Institute of Management

Consulting, Inc B) Aeon Mall Phnom Penh Consulting, Inc

B) Calmette National Hospital, Khmer-Soviet C) Japanese chiller manufacturers, Japanese B) Under investigation

Friendship Hospital solar panel manufacturer , Japanese C) WHR Manufacture

C) Japanese chiller manufacturers , Japanese refrigerator showcase manufacture

solar panel manufacturer
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Kitakyushu- Phnom Penh Capital City Coc;peration Project
k 4-1. [Activity 1] Energy-Saving Facilities for Large Hospital NTTDaTa

O[Activity 1] If high efficiency chiller system and solar power generation
system are introduced in Calmette National Hospital and Khmer-Soviet
Friendship Hospital, it greatly contribute to reduction of CO2 emissions
since they are energy-intensive facilities in Phnom Penh Capital City.

| L Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

Kitakyushu- Phnom Penh Capital City Cooperation Project
\ 4-2. [Activity 2] Energy-Saving Facilities for Shopoping Mall NTTDaTa

O[Activity 2] Solar power system and high efficiency chiller system will
be installed in Aeon Mall Phnom Penh 2nd shop. We are planning to

submit proposal of JCM application to GEC in 2016.
NTTDIOC are supporting technical study, economic study, CO2 emission
reduction evaluation, etc.

Rl el

/EON
&| MALL

140

€]

ZFO0¥zx 7k

.-'.‘-

o |
', ‘r‘__."
W o

g

Reduction of CO2

High Efficiency
Chiller System &&=

Solar Power
L System

4-&-';
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. Kitakyushu- Phnom Penh Capital City Cooperation Project
k 4-3. [Activity 3] Waste heat recovery power generation system for cement plant NTTDaTa

O[Activity 3] Recently, cement plant in Phnom Penh Capital City are
increasing. However, most of them do not have waste heat recovery
power generation system.

Therefore, we aim to introduction of the waste heat recovery power
generation system in large cement factory in order to reduce CO2
emissions based on JCM scheme.

Bl Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 7

Kitakyushu- Phnom Penh Capital City Cooperation Project
k 5. Our Experience NTTDaTa

OTechnologies
[Activity 1] Large hospital = [Solar Power Generation] [High Efficiency Chiller]
[Activity 2] Shopping Mall = [Solar Power Generation] [High Efficiency Chiller]
[Activity 3] Cement Plant = [Waste Heat Recovery Power Generation System]
OPoint

[Solar Power Generation] and [High Efficiency Chiller]: Both technologies have many JCM
experiences in past. Hence, it is not difficult to establish MRV methodology.

[Waste Heat Recovery Power Generation System]: Power generation using waste heat from
cement plant can reduce CO2 due to power from national grid.

OOur Experiences

Technologies | Year Country Summary

Solar Power Apr-2015 to Sep- | Malaysia Solar panels are installed on the roof of the new building in Kuala

Generation 2016 Lumpur, to achieve emissions reductions of CO2.

Solar Power Feb-2015 to Sep- | Vietham Solar panels are installed on the roof of a new large shopping mall

Generation 2017 in Ho Chi Minh suburbs, to achieve a reduction of CO2 emissions

High Efficiency | Oct-2015 to Oct- Indonesia | High efficiency chiller system is installed on an existing large

Chiller 2016 shopping mall in Surabaya, to achieve emissions reductions of
CO2.

Waste Heat Nov-2013 to Mar- | Indonesia | Waste heat by cement burning process are converted into electric

Recovery Power | 2015 energy by the waste heat recovery power generation system.

Generation

System

BT Copyright ©2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 8
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Kitakyushu- Phnom Penh Capital City Cooperation Project

6. Survey Points NTTDaTa

[Activity 1] Large Hospital

v

v

v

Detail Study with Calmette National Hospital and Khmer-Soviet Friendship
Hospital

Technical study, economic study and CO2 emission reduction evaluation based
on detail study

Decision-making of the project based on studies above

[Activity 2] Shopping Mall

v
v
v

Detail Study with Aeon Mall
Technical study, economic study and CO2 emission reduction evaluation
Support for JCM application in 2016

[Activity 3] Cement Plant

v

NURNIRN

<

Study with Related Governments in Phnom Penh Capital City
Study with introduced companies
Detail Study with companies who have interest

Technical study, economic study and CO2 emission reduction evaluation based
on detail study

Decision-making of the project based on studies above

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 9

A

Kitakyushu- Phnom Penh Capital City Cooperation Project

7. Survey Schedule NTTDaTd

Actions

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

. . . > > '>
[Activity 1] Large hospital 7 1 ! ! . -
Detail | Technicgl Economic CO2|reduction Decision|making | Supporfor JCM
study study study evalyation of the project
[Activity 2] Shopping Mall ™ v
Support for JCM appligation Support for JCM
- Detail $tudy

- Technikal study

- Economic Study

- CO2 rgduction e\aluation

- Decisi¢gn making pf the projgct
N

.. 7 1 % >
[Activity 3] Cement Plant Ddy with Say with Detall  Tlechnical |Economig CO2 Decigion making Suppdrt for JCMI
Governme | companies mm,{anies sfudy study reductipn  of the project
nts ho have evaluatjon
interest
O Survey at Phenom Penh 2 7 % %
O Conference in Japan % e
O  Workshop at Phenom Penh % %
O Report % Draft ¥<Regort

I Copyright ©2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 10
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NTTDaTa

Global IT Innovator
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JCM(Joint Crediting Mechanism)

s {EfBhHI B D EhEA

HBRSUNTTS —S B EHRRMR
e  REBIRI>SYILFT>01=y b

NTTDaTd
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E 1-1 JCM(Joint Crediting Mechanism) & (3 NTTDaTma
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Dear Sunrise Japan Hospital Dear
ACLEDA Bank

Study of Sunrise Japan Hospital and ESCO / Lease Business

using JICM (Joint Crediting Mechanism) Scheme

17-Jan-2017
NTT Data Institute of Management Consulting, Inc.
Secio & Eco Strategic Consulting Unit

NTTDAaT4a

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

1 Explanation for JCM(Joint Crediting Mechanism)

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 2
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( f )
E 1-1 What is JCM(Joint Crediting Mechanism) ? NTTDaTa

Purpose

> 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.

Leading low carbon Partner

Et éeghn?log'esé’ tion of Country
c. and implementation o

JAPAN mitigatlijon actions oM

Projects

Operation and
management by the Joint
Committee consists of
representatives from the

Used to achieve
Japan’s emission Credits

reduction target

GHG emission
reductions/
removals

T copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 3

E 1-2 JCM Partner Countries NTTDaTa

¥ Japan has held consultations for the JCM with developing countries since 2011 and has
established the JCM with Mongolia, Bangladesh, Ethiopia, Kenya, Maldives, Viet Nam, Lao PDR,
Indonesia, Costa Rica, Palau, Cambodia, Mexico, Saudi Arabia, Chile, Myanmar and Thailand.‘

5 . I — N
Mongolia Bangladesh Ethiopia Kenya Maldives -

Jan. 8, 2013 Mar. 19, 2013 May 27, 2013 Jun. 12,2013 Jun. 29, 2013 Jul. 2, 2013
(Ulaanbaatar) (Dhaka) (Addis Ababa) (Nairobi) (Okinawa) (Hanoi)

L

Lao PDR Indonesia Costa Rica Palau Cambodia Mexico
Aug. 7, 2013 Aug. 26, 2013 Dec. 9, 2013 Jan. 13, 2014 Apr. 11, 2014 Jul. 25, 2014
(Vientiane) (Jakarta) (Tokyo) (Ngerulmud) (Phnom Penh) (Mexico City)

PHILIPPINE is newly add
as Partner Country on 12-

Saudi Arabia Chile Myanmar Thailand Jan-2017
May 13, 2015 May 26, 2015 Sep. 16, 2015 Nov. 19, 2015
(Santiago) (Nay Pyi Taw) (Tokyo)
Bl Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 4
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1-3 JCM Subsidy Project NTTDaTa

The draft budget for project
starting from FY 2017 is 6.0
billion JPY (approx. USD 52

million) in total by FY2019

P Includes collaboration witk
projects supported by JICA
and other governmental-
affiliated financial institute.

Government of
Japan

1

International consortiums
(which include Japanese entities)

¥ Budget will
be fixed after
approval by the
Parliament

Finance part of an
investment cost
(less than half)

Conduct MRV and expected
to deliver at least half of JICM
credits issued

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

@ Eligible Projects : starting installation after the adoption of the financing
and finishing installation within three years.

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 5

1-4 JCM Financing Program by MOEJ (FY2013-2016) NTTDaTa

JCM Financing programme by MOEJ (FY2013~2016) as of January 12, 2017

Thadand (21 projects) {Mmgdla (4 projects) -

~Energy Saving at Convenience Store  O1.0MW Solar PV on Factory Rooftop CHeat Only Boiler (HOB)**
SUpgrading Air-saving Loom ZCentrfugal Chiller & Compressor , 10MW Solar PY
—Co-Generation in Motorcyde Factory  OCentrifugal Chiller in Tire Factory ¥4
ZAir Conditioning System & Chiller ~Refrigeration System / Viet Nam (13 projeats) :
Clon Exchange Membrane Blectrolyze hilled Water Supply System ,/ ~ Digital Tachographs*

Vaste Heat Recovery in Cement Plant |/ -Conditioning in Hote|
—Co~genaration Systam CRefrigerator and Evaporator Container F:r'mtor Facility
=1.5MW Solar PV and EMS in Paint Factory 23.4MW Solar PV ~Amerphous transformers 2
~Heat Recovery Heat Pump CO5SMW A oatng Solar BV 7MW Solar PV /| OBlectncity Kiin

W Sclar PV in Farm
W Solar PV in Farm

SAmorphous transformers*
r-condiboning in Lens Factory
20kW Solar PV in Shopping Mall
r-condiboning Control System
CHigh Efficenc ter Fumps

CLED Lighting to Sales Stores  O12h

ZBoiler System in Rubber Bait Plant  OAir-conditioning Control System "Youm, | OEnergy saving Equipment in Lens Factory smorphous transformers 3

— x T CEnergy Saving Equipment in Wire Production Factory
Bang!aom{ﬁpmﬂm}: | i — : " MR w7
~Centrifugal Chiller ~Loom at Weaving Factory Laos (1 project) : Mexico (2 projects)

S 320kWY PY-diesad Hybrid
—Centrifugal Cr ller

System CS0MW Solar PV Power Plant

EDD+ through controlling
~Air-conditioning system

ush-and-burm

| ©4.8MW Power Generation with Methane
LY Gas Recovery System
2 Once-through Boiller and Fuel Switching

Myanmar (5 pm}ncts] z l pects |
= 700kW Waste to Enangy Plant |tlél*lilol{‘3'\'F'r_.:'x.-gr D\].' for Commercial
OBrewing Systems to Beer Factory 7 e

~Once-through Boiler in Instant Noodie Factory ° 15& W Solar PV for School*

21.8MW Rice Husk Power Generation | = ~AS0RW —ry

ORefrigeration System in Logistics Center S e

Facilities 1*

Saudi Arabia (1 project) : ;.‘/
~ Blectorclyzer in Chionine
Production Plant -
il 4 /

i

Cambodia (5 projects) :
ZLED Street Lighting

2 200kW Solar PV at International School
2 Solar PV & Certrifugal Chiller

2JB00kW Sclar PV at Intemational School k| T

Chile (1 project) :
J1MW Rooftop Sclar PV

| Ethiopia (1 project) ©

| T Biomass CHP Plant \ o D Inverters for Distribution Pumps \ |

Kenya (2 projects) : / { A\ : o :

J6MW Hydropower Generation | | f Pl Indonesia (24 projects) : - iy ~ .
S1MW Solar PV at Salt Factory | |/ / | CCentrifugal Chiller at Textidie Factory* OEnergy Saving at Convenience Store
= | | \ | =Refrigerants to Cold Cham Industry Double Bundle-type Heat Pump

M&dlﬂs{l DI'O‘!CU) f / =\, Y5 m‘g_al Chiller at Textie Factory . OMW Waste Heat Recovery in Cement Industry
5190kW Solar Power on School Rooftop {1 project) : \ 720kW Solar Power Hybrid System Regenerative Bumers
=Smart Micro-Grid System C140kW Solar PV \ | ©Centrifugal Chiller at Te-t 2 Factory 3*COld Corrugated Cartons Process

ZUpgrading to Air-saving Loom

~Centrifugal Chilier in Shopping Mall
Z Smart LED Street Lighting System

—Once-through Boiler S-,-stern in Fim Factory
ZGas Co-generation System ~Once-through Boiler in Golf Ball Factory
o1 6M { Solar PV in Jakabaring Sport Gty @REDD+ through controlling slush-and bum
J10MW Hydro Power Plant ~Looms in Weaving Mill

LE’I Lighting to Sales Sxye' ZIndustrial Wastewater Traatment System
ZAir-conditioning Utility System in Airport  C0.SMW Solar PV

Model Project in FY 2013 (7 projects in 3 countries)
Model Project in FY 2014 (13 projects in 6 countries)
ADB Project in FY 2014 (1 project in 1 country)
Model Project in FY 2015 (33 projects in 10 countries)
Model Project in FY 2016 (38 projects in 10 countries)
REDD+ Model Project (2 projects in 2 countries)

eOOmMO0O

Underfined projects have started operation (34 projects, including 7 partially started projects)

Total 93 projects in 16 partner countries

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
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2 Feasibility Study in Cambodia

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 7

2-1 FY2016 Feasibility Studies for City to City
Collaboration Project by MOEJ

Project Description

Project to realize low carbonization Under the cooperation between DIW, IRPC & IEAT and
model projects in Ecological Industrial City of Kitakyushu, Japan, this project aims to realize

NTTData

Thailand Rayong  Town in Rayong Prefecture and saving energy, introduction of renewable energy and
expand JCM (Kitakyushu-Rayong introduction of electricity generation system with high total
Cooperation Project) energy efficiency to reduce GHG emissions highly.

In order to accelerate the implementation of Hai Phong's
Low Carbonization Projects under the framework of the

Project to accelerate low cooperative agreement between the City of Kitakyushu,
Vietnam Hai Phong  carbonization in Hai Phong City Japan, and City of Hai .Pho.ng, Viet Nar_n, thls.prOJ.ects aims
City (Energy Field) (Kitakyushu-Hai Phong to conduct low-carbonization of factories mainly in the
Cooperation Project) field of energy and establishment of new funding
mechanism to introduce low-carbon vehicle in an isolated
island.

) Under the cooperation between IRDA and City of
S P"olJ)eCt_ to _acce'e"gt? low Kitakyushu, Japan, this project aims to conduct low-
: sxandar  carbonization model projects in carbonization activity in factories to acquire an
Malaysia Developme Iskandar Development Area for - . ; .
iy — Expansion of JCM  (Kitakyushu-IRDA understanding of the merit of JCM and realize a high GHG
Cooperation Project) emissions reduction in accordance with “Low Carbon

Society Blueprint” which IRDA is now implementing.

Project to realize low carbonization in nder the cooperation between Phnom Penh Capital City
Phnom PT‘O(;“ I?enh (;ap't;?“ City, through 31 Kitakyushu City, this project aims to realize saving
Cambodia Penh Itgcrr?n;gglj(i):s?ansda\rllerr]wgev?/gglrgénergies energy such as introduction of energy efficient chiller,
Capital City jtakyushu- Phnom Penh Capital City introduction of renewable energy such as solar power to
Cooperation Project) reduce GHG emissions hlghly

| L Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 8
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( f )
2-2 Activity 1 : Introduction of promotion of shift to low-carbon society

through energy-saving measures, etc. targeting large hospitals (Under NTTDaTa

Survey)

Project overview (assumed) | Assumed project (Sunrise Japan Hospital)

M Joint venture hospital by JGC, Innovation
Network Corporation of Japan (INCJ), Kitahara - AT
Hospital Group. e o
B The hospital is one of the Growth strategy of
the Japanese government's "hospital export." - -
It was opened on 20th September 2016.
M Installation of solar panels on the hospital
roof space and parking space are assumed.
Expected effects (assumed) *Note that these figure are
Based on rough estimation, the following effects are expected: based on rough estimation.
B Scale of PV panels: approximately 80kW Detail design with PV panel
M Yearly Power Generation: approximately 110,000 kWh/year manufacturer and EPC
B Yearly Electricity Cost Reduction: approximately 20,000 USD company are needed for
B Yearly CO, Emission Reduction: approximately 70 tCO,/year actual project.

Funding procurement methods (assumed) |

M Based on rough estimation, initial cost is approximately 200,000 USD.

B |t is assumed that around 30% of the initial cost is subsidized by JCM equipment subsidy project.

B Financing by themselves at this stage is difficult, since they are opened recently.

B As one of the solution of initial cost, we started discussion with local bank using ESCO or lease scheme.

B After power generation is started, monthly lease fee which is commensurate with cost reduction by
power generation will be paid by hospital to the bank

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
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2-3 Activity 1 : Introduction of promotion of shift to low-carbon society

through energy-saving measures, etc. targeting large hospitals (Under NTTDaTa

Survey)

Project overview (assumed) | Assumed project (Khmer Soviet Friendship Hospital)

B \With the Khmer-Soviet Friendship Hospital, NS o
which would be counted among facilities with v— > ey e g
large energy consumptions, as the assumed = AN
target, the feasibility of a JCM subsidized e :
project is being investigated. —

M Installation of solar panels on the hospital
roof space (approx. 1,800m?2) is assumed.

Expected effects (assumed) *Note that these figure are

based on rough estimation.
Detail design with PV panel
manufacturer and EPC
company are needed for
actual project.

Based on rough estimation, the following effects are expected:
B Yearly Power Generation: approximately 250,000 kWh/year
B Yearly Electricity Cost Reduction: approximately 47,500 USD
B Yearly CO, Emission Reduction: approximately 160 tCO,/year

Funding procurement methods (assumed) |

M Based on rough estimation, initial cost is approximately 300,000 USD.

B |t is assumed that around 30% of the initial cost is subsidized by JCM equipment subsidy project.

B As results of hearing with hospital, financing by themselves may be difficult.

B As one of the solution of initial cost, we started discussion with local bank using ESCO or lease scheme.

B After power generation is started, monthly lease fee which is commensurate with cost reduction by
power generation will be paid by hospital to the bank

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
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2-4 Activity 2 : Introduction of solar large power generation and high

Project Outline | ~ AEON mall Cambodia No.2 ~

M Introduction of solar power generation and high efficiency chiller for AEON mall No.2 PPC(Tentative
name, It will open in the summer of 2018) which AEON Cambodia is planning to construct.

B Reduction of CO, emissions which is produced from the combustion of the fossil fuel when the grid
electricity is generated by introducing renewable energy (solar power generation ) and energy saving
device (high efficiency chiller ).

s B
BES

O
Contribution to
CO2 emission
reduction in
Cambodia

Reduction of Power
igh Efficiency ChilleT™
ha

Splar Power Generati
Renewable Energy

Expected Effects |

Solar Power : CO2 Reduction : 948.7[tCO2/year] High Efficiency Chiller : CO2 Reduction : 615.6 [tCO2/year]

Ratio of Subsidy by JCM |

initial cost: Solar Power System: approximately 2,500,000 USD / Chiller System: approximately 2,000,000 USD
Application of JCM scheme : Solar Power System ;Subsidy rate 40% / Chiller System; Subsidy rate 50%

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

efficiency chiller for large shopping mall (Actual Project in FY2016) NTTDaTa

11

2-5 Activity 3 : Introduction of waste heat recovery power generation

system for cement plant (Under Survey) NTTDATA

Assumed project (CHIP MONG INSEE CEMENT CORPORATION)

Project overview (assumed) |

B \We conduct feasibility study of a JCM subsidized o S o oo coment o ' n
project for cement plant which have high Ponpvege - i
potential for the CO2 reduction by using waste Frovmen G eaney
heat recovery power generation system. e

B CHIP 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.

B Commissioning of WHR system is expected in Q1

to Q2 Of 2020. £2016 Goog
Q Google Map: Cement Plant in Kamp

2 ©2016 Google Bl £2016

t(125km from

Expected effects (assumed)

M Power generation of around 8MW of electrical power is expected.
B Yearly CO, Emission Reduction of around 30,000 tCO,/year is expected.

Funding procurement methods (assumed) |

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

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
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2-6 Activity 3 : Introduction of waste heat recovery power generation

E system for cement plant (Under Survey) NTTDaTa

Assumed project (CHIP MONG INSEE CEMENT CORPORATION)

Project overview (assumed) |

BCompany profile are shown in
previous slide.

HMInstallation of solar panels on roof
of a few buildings are assumed.

BWe are also studying less-weight
panels on rounded-shape roof and §
floating-type panels on pond.

Expected effects (assumed)

*Note that these figure are
based on rough estimation.
Detail design with PV panel
manufacturer and EPC
company are needed for
actual project.

Based on rough estimation, the following effects are expected:

M Scale of PV panels: approximately 5.5MW

M Yearly Power Generation: approximately 7,500,000 kWh/year
M Yearly Electricity Cost Reduction: approximately 1,400,000 USD
B Yearly CO, Emission Reduction: approximately 4,800 tCO,/year

Funding procurement methods (assumed) |

M Based on rough estimation, initial cost is approximately 14,000,000 USD.

B |t is assumed that 30% of the initial cost, as maximum, is subsidized by JCM equipment
subsidy project.

B As alternative option, ESCO or lease scheme are also considered.

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

13

3 ESCO (Energy Service Company) Scheme
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.K 3-1 ESCO (Energy Service Company)

(

f )

NTTDAaTa

Customer's Profit

Interest Customer's Profit

Energy Costs
Before

Initial Investment

JCM Scheme)

(apply

ESCO Service

Energy Costs

ESCO Service

Energy Costs
With
ESCO Service

With

Before Project

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
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Project After Project
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A
A

3-2 General Organization

NTTData

s ~
Government of Japan
Ministry of Environment
., y
s B
Global Environment Centre
Foundation (GEC)
. y
International Consortium
Japanese. Partner
gl Representative .
Subsidy 50% (maximum} | Company Consortium Agreement (Local Company)
»Management of >Procurement &
i Program Operation
(including., ¥ Monltoring of
Procurement, parameters which is
Installation and trial used as GHGs
operaticn)
EPC Contractor

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
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> Design, manufactures, transpart
and install machine

¥ Leading a test operation

> Constructlon
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3-3 Image of Organization (Tentative) NTTDaTa

Government of Japan
Ministry of the Environment
(MOEJ) Consultant

NTT Data Institute of
Management Consulting, Inc.

Global Environment Centre 7 Tochnical Support .
. upport for Application Documents
Foundatlon (G EC) » Preparation of PDD, Registration of Project
» Support for MRV for GHG emission reduction
, ete

Subsidy Reporting

I I Lease Consortium Agreement I
) Equipment (
Representative Company [*Sommomnon Partner Company Partner company
TBC ACLEDA Bank . Local Company
Lease Fee \_

» Project Administration » Own Equipment » Implementation of Project
» Communication with GEC » Support for Monitoring » Monitoring of GHG emission
» Reporting of GHG emission reduction of GHG emission reduction, etc reduction, etc

International Consortium

Supply Equipment

Payment of Initial Cost

[ EPC Contractor ]

» Engineering, Procurement,
Construction and Commissioning

» Maintenance Support

» Monitoring Support

I Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 17

4 Feasibility Study for Sunrise Japan Hospital
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“ 4-1 Summary of Estimation NTTDaTa

Project overview (assumed) | Assumed project (Sunrise Japan Hospital)

M Joint venture hospital by JGC, Innovation
Network Corporation of Japan (INCJ), Kitahara
Hospital Group.

B The hospital is one of the Growth strategy of
the Japanese government's "hospital export."
It was opened on 20th September 2016.

M Installation of solar panels on the hospital
roof space and parking space are assumed.

Expected effects (assumed)

*Note that these figure are

Based on rough estimation, the following effects are expected: based on rough estimation.
M Scale of PV panels: approximately 80kW Detail design with PV panel
M Yearly Power Generation: approximately 110,000 kWh/year manufacturer and EPC

M Yearly Electricity Cost Reduction: approximately 20,000 USD company are needed for

B Yearly CO, Emission Reduction: approximately 70 tCO,/year actual project.

Funding procurement methods (assumed) |

B Based on rough estimation, initial cost is approximately 200,000 USD.

B |t is assumed that around 30% of the initial cost is subsidized by JCM equipment subsidy project.

B Financing by themselves at this stage is difficult, since they are opened recently.

B As one of the solution of initial cost, we started discussion with local bank using ESCO or lease scheme.

B After power generation is started, monthly lease fee which is commensurate with cost reduction by
power generation will be paid by hospital to the bank

I copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 19

4-2 Available Roof Space and Parking Area of Sunrise Japan
k Hospital NTTDaTa

» Roof Space:

Cifond
.

e

8 i P — s )
g0
..... = — T =k T el B e o
o o —T1 T e i — >
— = <t - — =
~a B — ‘ —— | —1 —

L—1 T | T} T | Y] i — T

9 ~—u i 3 ! . i a— Vet R _L— e
T To—] 4T [ To—L T ]

— h— [t ‘_A—ﬁ' [ ’é_‘.a—’ "
=y = e = e =
— " = el T
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b - et B b —
e J 1 — T L—T 1 — | L
s .
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L e 2 Va o
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‘ 4-3 Light Weight PV Module and Frame NTTDaTa

[Light Weight PV Module: NER660M275A(4)-LS]
» Manufactured by Next Energy

> Almost half weight: 10.5kg per panel

> Size: W983 x H1639 x D35 (mm)

» Pmax: 275W Module Efficiency: 16.9%
[Light Weight Frame]: Patented Technology

> Light Type: 8 kg per 1m?

> (Conventional type: 20kg perm?)

> Either for “Folded Plate Roof” or for “Corrugated Slate Roof”

/ / / \ / I

| /\_ A /\/\ .//\ e e e 1

T copyright © 2015 NTT DAT, EMENT CONSULTING, Inc. 21

‘ 4-4 Estimation of PV Panel Scale NTTDaTa

Total: 81.4kW B
(275W X 296pCS) RN IR

» Parking Area: 39.6kW

_BERRRE - 15w (R x (UHRE =1, o

(275W x 144pcs)

> Roof Space: 41.8kW _
(275W x 152pcs) R g

BLERRE 2750k ISHRITE=4] Bor

_BHBEE . St x 26HIERE =01 4o

I copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 22
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. 4-5 Estimation of Power Generation per Year NTTDaTa
» Approx.110,000 kWh/Year (Refer to calculation sheet)
18 28 38 48 58 67 78 8A 98 108 118 128
fﬂ%} fjﬁ&?ﬁﬁ%ﬂ 5.18 5.16 559 5.04 5.74 5.68 577 5.65 493 460 442 4380
ZAD1BFEHEHEHFER
iy, REBAICHITHMWIENE: 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/ni+ B)
i‘szff%ﬁ(ﬁ*ﬁ%“% 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
iiﬁi)éiéﬂw(m\t%a , | | ] : : : ‘_.\ 01(\ ] ; 1 1
’(ggé;%gj;fgm$ 0.98 0.98 0.98 0.98 098 “lff‘r'\mﬂdu"-” 0.98 0.98 0.98 0.98
8 (LSS, A" 5
0 e
BREZILLE) 0.85 0.85 0.85 \)g 0.85 0.85 0.85 0.85 0.85 0.85 0.85
(4 2L I AR PR R6
ETORIELT D) ¢ ~Y
‘(EW*E;‘EH%%%”E 298.58788| 299.23482| 82288567 290.48176| 330.75208| 327.17622| 332.7972| 325.3604| 284.334| 265.30816| 254.94001| 276.6493
éig%ﬁgi@g;ﬂm Isto 3,500 3,500 3.500 3,500 3.500 3,500 3,500 3.500 3,500 3,500 3,500
EREBMATREENFIELE
REEHELDHEH
EEMBHK 31 28 31 30 31 30 31 30 31 30 31
AREERRENEWWh/A) 0 0 0 0 0 0 0 0 0 0 0
%Egﬁﬁg?? 9256.2244| 8322533| 9993.9558| 8714.4528| 10253.315| 9815.2865| 10316.713| 10086.172| 8530.02| 8224.553| 7648.2003| 8576.1282
FREEEVDREEE 109737.55(kWh/ £
I Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc 23
‘ 4-6 Rough Estimation of Initial Cost and Cost Reduction NTTDaTa
[Initial Cost]
> Initial Cost is approximately 200,000 [USD]
® 81.4 [kW] x 2,500 [USD/kW](assumption of cost per capacity)
B 5
G2 {fi#& kW 215 {45 kW
A% ¥99,000 EEBT (ARILI) ¥68,000
NT—2LT43F ¥13,000 TBRLE ¥45,000
Xa1—EVI)L ¥16,000 bl ¥13,000
BEE ¥4,000 3 R f ¥1,500
£EE ¥4,000 REXE ¥8,000
=) ¥1,500 EEE T ¥6,200
BIIBEE ¥4.000
&t ¥141,500 28t ¥141,700
[ #H+TE | ¥283.200] kW
[Cost Reduction by Power Generation]
> Cost Reduction by Power Generation is approximately 20,900
[USD/year].
® 110,000 [kWh/Year] x 0.19 [USD/kWh] (electricity price)
I Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 24
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‘L 4-7 Criteria for Cost-Effectiveness and Payback Period wrrDam

Points of Attention Regarding Application for JCM Subsidy

« Subsidy rate changes depending on the contents of the project and

country.
Adoption nhumber of similar 0
technology in the country to (first Over 4
implement the project case)
. Maximum Maximum Maximum
=5 ek leiE 50 % 40% 30%

« There are 2 Check points to get subsidy
1. Cost-effectiveness for subsidy vs amount of reduced CO2

[New Criteria from FY2017]
Regardless of the amount of subsidy,
Cost effectiveness should be less than

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

2. Payback period
> Payback period should be longer than three years.

I copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 25

4-8 JCM Subsidy Project

. Schedule of Application to Project Implementation
(e.g.) | FY2015 |
4th April |_2sthmay | November February~March 4th April
T 1 T T
. . Adoption 1 . C letion of I
o?fl:e?-::‘fg o?ftcle?:lrfg decision | I"te"t':ed'a C‘Z,Tgtfu'c‘i?oﬁ Subsidy I
start deadline Grant " survey ___site payment |
decision 1 inspection 1
T T I 1
) submit 1 Grant 1 1 1 !
applicant ' Review applica Project implementation Inspection '
I documents 1 tion 5 5 g |
1 1 I 1
1 | Business Year-end I
1 1 performance performance Subsidy I
| | report report payment I
[ FY2016~2017 | ' ! ! !

Multiple Years Project

Project implementation e

> 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

Public offering is started Beginning of April and finished Mid-of May for FY2017.

I copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 26
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Dear Chip Mong Insee Cement

Feasibility Study for PV Panel Installation for Chip Mong

Insee Cement

16-Feb-2017
NTT Data Institute of Management Consulting, Inc.
Secio & Eco Strategic Consulting Unit

NTTDAaT4a

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

E 1. Summary NTTDaTa

Assumed project (CHIP MONG INSEE CEMENT CORPORATION)
Project overview (assumed) |

MInstallation of solar panels on roof
of a few buildings are assumed.

BWe are also studying light-weight
panels on arch-shape roof and
floating-type panels on pond.

[
i

Expected effects (assumed)

*Note that these figures are
based on estimation.
Detail design with PV panel
manufacturer and EPC
company are needed for
actual project.

Based on rough estimation, the following effects are expected:

M Scale of PV panels: approximately 5.5MW

M Yearly Power Generation: approximately 7,500,000 kWh/year
M Yearly Electricity Cost Reduction: approximately 937,500 USD
MYearly CO, Emission Reduction: approximately 4,800 tCO,/year

Funding procurement methods (assumed) |

M Based on rough estimation, initial cost is approximately 14,000,000 USD.

M |t is assumed that 19% of the initial cost is subsidized by JCM equipment subsidy project,
based on JCM Criteria of cost effectiveness.

B As alternative option, ESCO or lease scheme are also considered.

| L Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 2
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2. Estimated PV Panel Capacity for each Building NTTDaTa

> Estimated PV panel capacity for each building are as follows:

Based on half of sunlight gaps are covered by PV.
No.1 |[Clay storage hall 580.80|If all sunlight gaps are covered: 792.0 kW

If all sunlight gaps are NOT covered: 378.4 kW
Based on half of sunlight gaps are covered by PV.
No.2 |Coal storage hall 1,062.60|If all sunlight gaps are covered: 1593.9 kW

If all sunlight gaps are NOT covered: 581.9 kW
Based on half of sunlight gaps are covered by PV.
No.3 |Premixed mat. storage hall 2,020.70]If all sunlight gaps are covered: 3049.2 kW

If all sunlight gaps are NOT covered: 1149.5 kW

No.4 |Gypsum storage hall 184.80
No.5 |Part And Refractory Brick Warehouse 223.85
No.6 |Maintenance workshop building 220.00
No.7 |Central Control Room (CCR) - not offered since the capacity is small: 31.9 kW
No.8 |Canteen - not offered since the capacity is small: 72.6 kW
No.9 |Administrative Building - not offered since the capacity is small: 57.2 kW
No.10 [Cement Silo - not recommended due to limited area and high level.
No.11 |Baggaged Cement Palletizing 798.60
No.12 Water Pond 500.50[Further study may be needed.
TOTAL 5,591.85 kW
B Copyright© 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, . 3

3. @ Clay Storage Hall NTTDaTa

@ B

VSTTSTIASANN [
I Tk

EFFSERRRER (B
TECTIRSASRN | B
| FRSHTTARNAEY (e

NO sunlight gaps are —
covered:

378.4 kW 2
(Not Recommended) -

GRS I

[ FESRFRVRITSTRYSN || EFRSTERCTISRN |
SR || MRRSYFRSHAR (k
. —h

[ FSRIANITSIIRN || RTRRETESTIRNRY (k
E STTSTINN | SRR [k

| RN

B Y
Y

»Half of sunlight
gaps are |
covered:
580.80 kW

(Recommended)

All sunlight gaps are =
covered:

792 kW T
(Not Recommended)*
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NO sunlight gaps are
covered:

581.9 kW
(Not Recommended)

»Half of sunlight
gaps are
covered:
1062.60 kW

(Recommended)

Ty

All sunlight gaps are
covered:

1593.9 kW
(Not Recommended)

I Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 5

_ 5. ® Premixed mat. storage hall NTTD3TE
NO sunlight gaps are covered: &2
1149.5 kW 1
(Not Recommended)
ol
o]
»>Half of sunlight gaps are E{
covered: |
2020.7 kW
(Recommended)

®
‘T

All sunlight gaps are covered: :
3049.2 kW
(Not Recommended)

"

I Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 6
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E 6. PV Panels for Other Building NTTDaTa
Gypsum storage hall: Maintenance workshop building:

184.80 kW

220.00 kW

S

i s

Part And Refractory Brick Baggaged Cement Palletizing:
Warehouse: 223.85 kW 798.60 kW

—_—

> PV panels for No.7, 8, 9 are not offered since they are relatively small size
and it is not cost effective.

> PV panels for No10: Cement Silo is not recommended due to limited area.

BB Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 7
E 7. @ Water Pond NTTDaTa
@ .———:_: | »Floating-type PV
| | ~ panels for water
X $ E pond: Apporox.
= 500.50 kW

i ]

 »Further study may be

:  needed based on
water level changes in

. dry and rain seasons.

— (only for reference)

Note that 2447.5 kW is expected if all of pond |
area are utilized. However, this is NOT feasible '
considering water level change.

AL

5

| L Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 8
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‘ 8. Light Weight PV Module NTT

> Based on technical evaluation such as
strength calculation of structure,
consultation by first-class qualified
architect, arch-shaped structure
have NOT enough strength for
conventional PV panels.

> Therefore, light weight PV module
and light weight installation method
are mandatory.

(Other competitors may offer conventional PV panels,
which is not suitable for the current structure.)

> Light Weight PV Module is
manufactured by Next Energy.

> Model Number: NER660M275A(4)-LS
> It is Almost half weight: 10.5kg per

panel
> Size: W983 x H1639 x D35 (mm)

T copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 9

‘ 9. Light Weight Installation Method NTTDaTa

> As explained in previous slide, light weight installation method is
mandatory required due to structure strength.

> PV panels are mounted on roof directly, using special supports.
> This is patented technology by Japanese Construction Company.
> Light Type: 8 kg per 1m? (Conventional type: 20kg perm?2)

[ For Folded Plate Roof] [For Corrugated Slate Roof]
N AN A / /

/‘/\_//L//®//\ V.4 ARANXA L PRRAAL LR
/ / I 1 y T

/
/
/
v |
.-"r
/
A / -
o '-
LRI e v
| L Copynglh.;;él 2015 NTT DATA INSTITUT;.CI}F MANAGEA‘/I‘;NT CONSULTING, Inc. 10
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‘ 10 Rough Estimation of Initial Cost NTTDaTa

> Initial cost is approximately 14,000,000 [USD] (1.6 billion [JPY])
(5,591 [kW] x approx. 2,500 [USD/kW] (283,200 [JPY/kW]))

Equipment Construction
Name Price/kW Narpe Price/ ki

K= PV Module ¥99 000 2R ERRAF0 2y bR, Jinstallation Parcls ¥63,000

W =37 {294 |Power Conditioner ¥13,000 SRS Electrical Construction [ %45 000

Fa-—tEHI Cubicle ¥16,000 SR Electrical Auxiliary Cong 13,000

Einds Junction Box ¥4.000 EIREERT Installation of Monitarind %1 500

EE5E Terminal Box ¥4,000 TE2HE Safety ¥8,000

= Cable ¥1 500 b= Other Expense ¥6.200
BEREE MotitorThg Equiprhe nt ¥4 000

=11} Suktetal ¥141 500 S&t Subtotal ¥141 700

| Equipment + Construction | w283.200 |/

» The cost above including special coating which makes the panels
clean in 20 years (maintenance free).

» The equipment cost are based on FOB.

» JCM subsidy is applicable ONLY for equipment and construction
contributing to CO2 emission reduction and there monitoring system.
For example, PV module, Power Conditioner and Monitoring equipment.

T copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc 11

‘ 11 Rough Estimation of Running Cost NTTDaTa

[Estimation of Annual Maintenance Costs]
» Basically, no maintenance is required for PV panels.

> As license fee of monitoring equipment, approximately 1,000 ~ 2,000
[USD/Year] (120,000 ~ 240,000 [JPY/Year]) is required.

[ Estimation of Main Parts Replacement Costs]

> Based on manufacturer’s recommendation, approximately 34,000
[USD] (4,000,000 [JPY]) is required as main parts replacement in 20
years.

® At 5 years: approximately 8,500 [USD] (1,000,000 [JPY])
® At 10 years: approximately 17,000 [USD] (2,000,000 [JPY])
® At 15 years: approximately 8,500 [USD] (1,000,000 [JPY])

[ Costs Over 20 Years Period]

» We recommend to keep operating of PV panels with main parts
replacement as necessary. Although efficiency goes a little bit down
after 20 years, no problem for operation.

T | copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc 12
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‘ 12 Estimation of Power Generation per Year NTTDaTa

» Approximately 7,500,000 kWh/Year.

18 28 38 48 58 68 78 8H 98 108 118 128
fﬂ_";;ﬁggfﬁ:%iﬁ?ﬂ 5.18 5.16 5.59 5.04 5.74 5.68 5.77 5.65 493 4,60 442 4.80|
ZAD1BFHENBHE
Gy, REAICHITHMBIEE K 5.18 5.16 5.59 504 5.74 5.68 5.77 5.65 4.93 4.60 4.42 4.80
Wh/mi-H)

3 { 1=}
f%ﬁE%ﬁGﬁ*ﬁ mNEE 0.85 085 0.85 0.85 0.85 0.85 085 085 085 0.85 0.85 0.85
PARRFPRES € IRV =] EN : | | . ! | | | | : g .
1.0) —
ADaUF oA — T RIE (F & )
i 8 BT ) 0.98 098 0.98 0.98 0.98 0.98 o.?s ro_gd \‘O&q; 0.98 0.98 0.98
£ fiA% LB E:1.0) I m CA>
(EVa—LiBh. EEOR, & S"s\
FHLRE) 0.85 0.85 0.85 0.85 0.85 0. 085 0.85 0.85 0.85| 0.85 0.85
(BESILIFERARD B | Y\ -
COHIEES D) WA :
‘fﬁf;ég%t = 20511.777| 20418.724| 22146589 19954.919) “22721.32713| 22475.68| 22861.819] 2235094 19532593 18225595 17513.345/ 19004.685)
;iggﬁg il\l\:lgj gf’ i1 646,000  (646.000 _éss.oon 646,000 646,000 646,000 646,000 6460001  646.000 646,000 646,000 646,000
TIHEOREBAEICHSITEFY |
KEEHE (kWh/H) 9 0 0 0 0 0 0 0 0 0 0 0
FBEHATHREENFTIFLE
REBHELZEH
EEHEH 31 28 31 30 31 30 31 31 30, 31 30) 31
AMEERBEENEKWh A) 0 0 0 0 0 0 0 0 0 0 0 0
é'ﬁgﬁﬁﬁ;@ 635,865 571,724 686,544 598,648 704,361 674,270 708,716 692,879 585,978 564,993 525,400 589,145
FREEENRRERE 7,538,525kWh/ £
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‘ 13 Rough Estimation of Annual Cost Reduction and CO2
Emission Reduction LUz

[Estimation of Annual Cost Reduction]
» Annual cost reduction is 937,500 [USD].
(7,500,000 [kWh/Year] x 0.125 [USD] (electricity price)
= 937,500 [USD])
[Estimation of Annual CO2 Emission Reduction]
» Annual CO2 emission reduction is approximately 4,800 [tCO2/Year].
(7,500,000 [kWh/Year] x
0.641 [kg-CO2/kWh] (Grid CO2 Mission Factor in KH) / 1000
= 4,807.5 [ton-CO2/Year])
[JCM Subsidy Amount based on Criteria of Cost Effectiveness]

» Rough estimation of JCM Subsidy amount is approx. 2,700,000 [USD]
(approx. 19% of Initial Cost) based on criteria of cost effectiveness.

(4,800 [tCO2/year] x 17 [Years] x 33 [USD/tCO2] =2,692,800 [USD])

[New Criteria from FY2017]
Cost effectiveness should be less than 4000JPY/tCO2
(approx. 33USD/tC02)

I Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 14
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‘ 14 Rough Estimation of Payback Period and IRR NTTDaTa

> Payback period and IRR are as follows:
® Payback Period without subsidy is approximately 15 [Years]
® Payback Period with subsidy is approximately 13.1 [Years]
® IRR without subsidy is approximately 1.4 [%]
® IRR with subsidy is approximately 4.1 [%]

» They are based on rough cost estimation at this stage.

e= 5 FHM eaitering Dusal el 178 Mear
WA Fatic of Subwidyl gprea. 104
k] 1 1 4 E ] 1 1 2 1 14 | 17
=]
[ Ty i i L] i [ [] [
Initinl Cort Pitsant Subaidy
T T :r!zzl T ] L
nitinl Cont Wity fubidy
FAR T, fovarces Lod ledacl 1o L TIRR W R T W IR e Ly T T P hd LR T L) T, 5
. ~ 7 1A -
| ARG
= 9 i H 3 ] = z - L3 L H FA
Emu Exponsan V e 3 e
e L =
bR L] L TE Rl VE X TE=U L N W = VT EE TERL W TR W oW PR WE, 5
}hﬁﬂn (Feruns - Dppraling Exzewes aAn ~di LLIAS

TAEEEL] TS U years)

Payback Period without Subeidy
R E N MERE S 13.1 year g
Pupback Period with Subeidy) F

FERES MR L) T4
1RR without Subsidy)

AREEE MR ) an
[RR with Subsidy|
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‘ 15 Image of Organization (Tentative) NTTDaTa

Government of Japan
Ministry of the Environment (MOEJ)

Global Environment Centre Foundation
(GEQ)

Subsidy Reportin . )
P g International Consortium

1 1
1 1
1 I
1 . » Implementation of Project |
| Representative Company . - Partner Company »>Own Equioment |
i onsortium . » Monitoring of GHG emission
! To be Confirmed Agreement | Chip Mong Insee Cement [ = /o or e :
1 |
1 I
1 1
1 1
1 1

» Project Administration }

» Communication with GEC
» Reporting of GHG emission reduction

i
1
|
|
|
1
1
|
|
1
1
1
1
|
1
1
1
1
|
|
|
|
1
1
|
1
1
1
|
1
|
1
1
1
|
1
1
|
|
1
1
1
|
|
1
1
1
1
|
1
1
|
1
|
-

Order Construction Contract
, Payment Payment

Consultant
[ NTT Data Institute of ] [ M ] [ EPC Contractor ]

] Supply Equipment

Management Consulting, Inc. w
» Technical Support » Engineering and Manufacturing » Engineering, Procurement,
» Support for Application Documents Equipment Construction and Commissioning
» Preparation of PDD, Registration of Project > Maintenance Support > Maintenance Support
» Support for MRV for GHG emission reduction > Monitoring Support

, etc

| L Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
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l 16. Summary (same slide at the beginning) NTTDaTa

Assumed project (CHIP MONG INSEE CEMENT CORPORATION)
Project overview (assumed) |

MInstallation of solar panels on roof
of a few buildings are assumed.

WWe are also studying light-weight #
panels on arch-shape roof and
floating-type panels on pond.

il
Il
il

Expected effects (assumed)

*Note that these figures are
based on estimation.
Detail design with PV panel
manufacturer and EPC
company are needed for
actual project.

Based on rough estimation, the following effects are expected:

M Scale of PV panels: approximately 5.5MW

M Yearly Power Generation: approximately 7,500,000 kWh/year
M Yearly Electricity Cost Reduction: approximately 937,500 USD
M Yearly CO, Emission Reduction: approximately 4,800 tCO,/year

Funding procurement methods (assumed) |

B Based on rough estimation, initial cost is approximately 14,000,000 USD.

B |t is assumed that 19% of the initial cost is subsidized by JCM equipment subsidy project,
based on JCM Criteria of cost effectiveness.

B As alternative option, ESCO or lease scheme are also considered.

T copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 17

B Ref) JCM Subsidy Project

Schedule of Application to Project Implementation
(e.g.) | FY2015 |
4th April |_25thmay | November February~March 4th April
1 1 1 1
. . Adoption 1 . C letion of I
o?ftél:::fg oFf,ft:el::lrfg decision | I"te"t':ea'a C%Izlsatﬁtllczinog Subsidy |l
start deadline dGr_a r.'t : survey __site payment :
ecision inspection
] ] I 1
) submit 1 Grant 1 1 1 1
applicant " Review applica Project implementation Inspection '
I documents 1 tion 5 5 . |
1 1 1 1
1 | Business Year-end 1
1 1 performance performance Subsidy I
| | report report payment I
[ FY2016~2017 | _ ! . ! ! !
Multiple Years Project
Project implementation s

> 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

Public offering is started Beginning of April and finished Mid-of May for FY2017.

I copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 18
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Example of the case to establish a project through city-

to-city collaboration

October 20th, 2016
NTT Data Institute of Management Consulting, Inc.,
Socio & Eco Strategic Consulting Unit

Partner, Motoshi Muraoka

NTTDAaT4a
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2. Project Introduction

3. Point & Challenges to Realize Projects
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1. Introduction of our company

NTTDAaTa

M Corporate outline

Name

NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

Date of Establishment  April 12, 1994

Shareholder
Capital

Head Office
Office
Toyosu

Office
Singapore Branch

URL

Society, Environment and
Energy

NTT DATA Corporation 100%
¥A450 million

10th floor, JA Kyosai Building, 7-9, Hirakawa-cho 2-chome, Chiyoda-ku, Tokyo 102-0093, Japan
Tel +81-3-3221-7011 (main number) Fax +81-3-3221-7022

25th floor, Toyosu Center Building, 3-3, Toyosu 3-chome, Koto-ku, Tokyo 135-6025, Japan
Tel +81-3-3221-7011 (main number) Fax +81-3-3534-3880

20 Pasir Panjang Road, #11-28 Mapletree Business City, Singapore 117439

http:/f/www keieiken.co.jp/english/

The environmental and energy sectors continue to be m Davelopment of emvironmental business and environmental management
the scene of dynamic developments exemplified by ® Social and environmental communication

the revision of energy policy, approaches to global ® Building of recycling-criented social systems

warming, and recycling of dwindling resources. They ™ Measures to mitigate global warming

also hold much promise for industrial activity. We  ® New enargy and energy conservation

promote client approaches through activities ® Systerns for assurance of safety/security and management of chemical
including support for smart community development, substances

assistance with export of infrastructural elements, ™ Smart communities

and creation of new business by private-sector = Infrastructural export

consortiums.

Copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
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2. Experience of JCM related Projects(1/2) NTTDaT3a
® Industrial Sector
Outline of Activity Purpose Phase

Installation of Co-generation System into the Factory and Reduce CO2 Emission Stud
Industrial Estate (Indonesia, Vietham) & Energy Cost y
Installation of Economizer for the Existing Boiler in Factory Reduce CO2 Emission Stud
(Malaysia) & Energy Cost y
Installation of Exhaust Heat Recovery & Electricity Generation Reduce CO2 Emission Study,
System into the Existing Cement Factory (Vietnam and Thailand) & Energy Cost Implementation

Replacement or Installation of Saving Energy Type of Electrical Reduce CO2 Emission

Implementation

Furnace into Casting Companies (Vietnam) & Energy Cost

Installation of Electricity Generation System using Rice Husk Reduce CO2 Emission Stud
(Indonesia) & Energy Cost y
Installation of Solar Electricity Generation System on the Roof of Reduce CO2 Emission Stud

the Existing Cold Storage Warehouse (Malaysia) & Energy Cost y
Replacement of Existing Lighting System into LED Lighting Reduce CO2 Emission g
System (Indonesia) & Energy Cost lmplenenizisn
Changing Fuel Type from Oil to Natural Gas in a Factory Reduce CO2 Emission Stud
(Malaysia) & Energy Cost y
Installation of Mini-hydro Electricity Generation System in Reduce CO2 Emission ]
Isolated Area (Kenya and Ethiopia) & Energy Cost Implementation

Installation of Mega Solar Electricity Generation System (Costa Reduce CO2 Emission

Rica)

Installation of Landfill Gas Recovery & Electricity Generation Reduce CO2 Emission Implementation
System (Mexico)

& Energy Security Increase Implementatlon

& Energy Cost

Copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
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& Commercial Sector
Outline of Activity

Replacement or Installation of Saving Energy Type of Chiller or
Air-conditioning System into Hotel, Commercial Building and
Shopping Mall (Indonesia, Vietham, Cambodia, Costa Rica)

Installation of Mini Co-generation System into Hotel (Indonesia)

Replacement of Refrigerated Show Case into Saving Energy
Type (Vietnam)

Replacement of Air-conditioning System, Lighting System and
Refrigerated Show Case of Convenience Store into Saving

2. Experience of JCM related Projects(2/2)

Purpose

Reduce CO2 Emission
& Energy Cost

Reduce CO2 Emission
& Energy Cost

Reduce CO2 Emission
& Energy Cost

Reduce CO2 Emission

NTTDAaTa

Phase

Implementation

Study

Study

Implementation

Energy Type (Vietnam, Thailand) e

Installation of Solar Electricity Generation System on the Roof of

Reduce CO2 Emission Implementation,

the New Building (Malaysia, Thailand), Hospital (Cambodia) and

Shopping Mall (Vietnam) & Energy Cost Sy

Introduction of EV Bus & Solar Electricity Generation System Keep Environment and Stud

with Funding Mechanism in an Isolated Island (Vietnam) Reduce CO2 Emission y

Installation of Solar System & Saving Energy Equipments into Ao

the Existing School, Building and Hotel, using Environmental zeEduce ng Sl Study

Fund & ESCO + Leasing System (Costa Rica) nergy Cost
T copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 6
‘ 3. Typical Step to realize JCM Project through city-to-city

NTTDartTa

collaboration

! Support through City-to-City Collaboration “

L liFava [} 2 Fiscal Year ~

« Submit the JCM

« Discussion with

« Selection of facility through « Explanation of JCM « Energy diagnosis (including collection
Interview with appropriate dept. of Scheme and of existing energy data) manufacturers, based Subsidy Program
City, Explanatory meeting to Agreement for « Based o Data, Saving energy idea will on Energy diagnosis « Start the Project
companies, WEB Research research for JICM be proposed under JCM scheme. « Proposal to Owners
p— « Organization of
. orawing Implementation
Questio
iate dept. of Cit nnaire Energy structure
appropriate dept. of City Di . o 4950”55‘“"‘ Survey Report
iscussion tion Data . :
z Canditate o Current Discussion
2 List & Walk through survey Situation op = D
<.| Companies’ network + factories g 2 - Analysis 335 o
3 «+ Commercial 3 5 : 3 - >
< facilities oy . W8 > [ Recommend S
« datacenter @ i ation(neutral)
: hotel - Economics
Uni ity Network - Offi . .
i Discussion e
), Reduction Proposal
WEB z o |
s 3
« Selection of Candidate factory, * Understanding of JCM « Cellection of existing energy data and
commercial facility, datacenter, Scheme preparation of energy diagnosis result
8 hotel and office building « Start the discussion on if energy diagnosis implemented
5 introducing saving « Propose necessary saving energy
=4 energy technologies or idea and find out the proper related
renewable energy manufacturer or engineering company
technologies
_ Copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 7
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‘ 1. Replacement of Chiller at Shopping Mall in Indonesia NTTDaTa

@ Outline of the project is as below.

. mplementation
Shopping Mall A
e Large Shopping Mall . .
by Indonesian International Consortium
Company at
Surabaya city partner
« Under construction of Representative
e PT. Pakuwon
2 new buildings (50 F) NTT Facilities ]
Jati Thk
(expanded 91,96,01)
hace 125,000m? PDD/MRV Methodology Construction
6 F(Above), 1 F(Below) NTT Data Institute od Local Company
Management Consulting Inc.,
Project Outline
dllCE

» Replacement of Chiller & Cooling Tower
» CO2Emission Reduction (925 tCO2/year)

T copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 9

. (Reference) Process of Chiller Replacement NTTDaTa

@ Process of the project is as below.

« Based on Kitakyushu-Surabaya « Explanation of JCM « Energy Diagnosis (Cellection of the « Contacted with  Applied for JCM
Collaboration, we found out the Scheme and existing Energy data) manufacturer based subsidy program
% company through interview to proposed the « Based on the Energy Diagnosis result, on diagnosis result « Starting Project
'g- Surabaya City research for energy proposed saving energy action using * Manufacturer
é: saving JCM Scheme prepared proposal
« Proposal was
submitted to Owner
L * Prepared
implementation
\ structure ’
Point

» Owner of Mall have an interest in saving energy.

» Replacement to efficient system is economical when using JCM scheme.

» Owner company which is Indonesian company, have already prepared financial

» Owner company accepted monitoring & reporting of CO2 emission reduction for legal
durable years in Japan and so on

—

» Sometimes, financial documents were hard to be submitted.
» Buildings which passed several ten years have the possibility to be reconstructed and
have the possibility not to match the legal durable years rule.

I copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 10
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‘ 2. Introduction of Efficient Electric Furnac;a into foundries
A in Vietham NTTDaTa

B

@ Outline of the project is as below.

. mplementation
Foundries A & B

« 2 factories in Vietnam

« Introduction of efficient International Consortium
Japanese Electric Furnace
in place of Chinese one, ; Partner
although initial cost is high Representative 5 Local
by JCM scheme NTT Data IOMC .
Foundries
T 9
sg |
o 3
' sk
S 1 e -
3 ‘ PDD/MRV Methodology EPC
| Installation into more factories through
= installation into one model factory .
NTT Data Institute od Japanese manufacturer
Management Consulting Inc.,
T T >
883
2dg Project Outline
E ¥
<25 7
m 3 . . . .
2823 » New Introduction of efficient electrical
3 [=d
gs furnace
- ) ) ' > CO2 emission reduction effect (around
Chinese electric yjjammamese coa Japanese
fumace e elearicumace  600tCO2/year and around 1,800tCO2/year)
T copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 11
(Reference) Process of introduction of electrical furnace NTTDaTa
@ Process of the project is as below.
] « Found out candidate site through « Explanation of JCM « Collection of existing energy « Discussion with Japanese  Applied for JCM
the network of Kitakyushu Univ. Scheme and data and simulated economics manufacturers and found subsidy program
g (Project was implemented proposed the & CO2 reduction effect out the partner
'é"- Kitakyushu-Haiphong research for energy * Prepared proposal under
= Collaboration) saving JCM scheme
= « Proposal & discussion with
owner of factories
S « Prepared implementation

structure
\ « Negotiation with owners ’

Point
» High reliability in Japanese Equipment and high interest in economics
» Efficient Japanese equipment is economical under JCM scheme and so on

— T

> In some cases, several type of financial documents exist.

> ltis very difficult to evaluate creditworthiness of local companies in some
cases.

» Severe cost negotiation (in other project, manufacturer was changed after the
acceptance for JCM scheme)

» Currency exchange risk emerged.

I copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 12
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3. Introduction of Waste Heat Recovery & Electricity
Generation System Furnace into Cement Factory in Vietnam NTToard

@ Outline of the project is as below.

Cement Factory without
waste heat recovery
« Existing cement factory

« Introduction of waste heat
recovery & electricity

International Consortium

generation system, using JCM ; Partner
scheme Representative C
*Large CO2 emission reduction NTT Data IOMC ement
Company
PDD/MRV Methodology EPC

NTT Data Institute od
Management Consulting Inc.,

Project Outline

3 > New Introduction of waste heat recovery &
electricity generation system

> CO2 emission reduction effect (around
17,600tCO2/year)

Copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 13

Japanese manufacturer

Electrostatic

Cli&ker

Blower

(Reference) Process of introduction of waste heat recovery &

electricity generation system NTTDdaTa

@ Process of the project is as below.

Selection of Candidate Site Proposal & Discussion JCM Project

] « Found out candidate through « Explanation of JCM « Collection of existing data and « Discussion with Japanese  Applied for JCM
city-to-city collaboration Scheme and simulated economics & CO2 manufacturers and found subsidy program
g workshop. (Project was proposed the reduction effect out the partner
'é"- implemented Kitakyushu- research for waste « Site detailed survey * Prepared proposal under
= Haiphong Collaboration) heat recovery & JCM scheme
= electricity generation « Proposal & discussion with
* Selection of owner of factory
S engineering * Prepared implementation
company structure
\ « Negotiation on price ’
Point
> High reliability in Japanese Equipment and high interest in economics
» Efficient Japanese equipment is economical under JCM scheme and so on
» There will be several business model such as simple EPC with maintenance
service agreement and BOT with the establishment of SPC
» There will be several candidate technologies such as steam ranking cycle and
binary cycle, which should be decided based on various analysis.
> In some cases, public organization has to follow open tendering process.
_ Copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 14

202




A
A

1.

( h )

Point & Challenges to Realize Projects NTTDaTa

(1)
>
>

Local partner
It is hard to evaluate creditworthiness of local companies in some cases
Sometimes, unclearness of financial documents happens

— Japanese companies in partner country tend to be well prepared

(2)

>

>

(3)
-
(4)
>

>
(5)
-

Representative company

Responsibility of representative company is high (Administration of subsidy,

reporting of CO2 reduction for Japanese legal durable years etc)
Considering the economics of CO2 emission reduction, new tools such as
bundling & introduction of program type for commercial sector

Application of Japanese legal durable years

It seems important to consider the condition of the equipment to be used in
partner countries when applying Japanese legal durable years (some equipment
degrades fast.)

Economics

Local partner has to prepare all of initial investment first. Sometimes, preparing all
of initial cost will be a burden.

Sometimes, currency exchange risk will be a headache for the project.

Schedule

JCM subsidy program schedule does not meet the private company’s investment
schedule in some cases.

Copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
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FY 2016 JCM City-to-City Collaboration Projects

between Kitakyushu City and Phnom Penh Capital City
Material for Activities Introduction

January 23rd, 2017
NTT Data Institute of Management Consulting, Inc.,
Socio & Eco Strategic Consulting Unit

NTTDatd

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

T 1. Background and Purpose NTTDaTa

@ Sister-city agreement between City of Kitakyushu and Phnom Penh Capital City was
signed on 29-Mar-2016

® |n order to implement the “Cambodia Climate Change Strategy Action Plan (2014-2023)”
and “individual Ministry Action Plans (2015-2018)”, development of “the action plan for
the climate change strategy” is supported by Nikken Sekkei Civil Engineering.

® NTT Data Institute of Management Consulting, Inc. survey feasibility a few JCM projects.

These projects are handled as pilot projects in energy sector of the action plan for the
climate change strategy.” |

Cambodia Climate Change Strategic Plan (2014-2023), individual Ministry Action Plans (2015-2018) |
=
‘Supporting to develop the action plan for the climate change strategy in Phnom Penh Capital City

Other sectors

Kitakyushu model

“I] (Experiance, knowhow, elc.)
g

| Utilization for promotion of low-carbon urban development

I Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
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2. Organization for Feasibility Study NTTDaTa

City of Kitakyushu [-—— Phnom Penh Capital City

B The entire project oversees based on the inter-city cooperation
B Coordination, discussions and approach with Government organizations

NTT Data Institute of Management Consulting, Inc.

W Survey for 3 activates (direct consultation, technical studies, economic
evaluation, CO2 emissions reduction evaluation, etc.)

B Coordination with related organizations aim to commercialization

W Preparation for application of equipment subsidy, if necessary.

W Setting, preparation, participation, management, etc. for conferences

@ Cooperation
(mainly technical),

as needed
. »  Introduction of solar panel »  Introduction of high- »  Introduction of waste
Chiller Manufacturers power generation, solar efficiency refrigeration heat recovery power
thermal water-heater showcase, solar panel generation for cement
system, etc. for large power generation, etc. for plant
hospital shopping mall.
Solar Panel
Manufacturer
WHR System
Manufacturer
_ Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 3
3. Activities and Projects of Feasibility Study NTTDaT=

Activities and projects for feasibility study are as follows:

Low-carbon Low-carbon business by Introduction of waste heat
Activities business by energy- energy-saving facilities for recovery power
saving facilities for  shopping mall, etc. generation system for
large hospital cement plant
Project Target | |_arge Hospitals in | Large Shopping Mall in Cement Plant in
Phnom Penh Phnom Penh Cambodia
Equipment Solar Power Generation | Solar Power Generation System Waste Heat Recovery Power
System High Efficiency Chiller Generation System

Solar Power Generation System

Image of
Project

Bl Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 4
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Global IT Innovator
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