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1. AoROT7OHR
11 —ptEs
1.1.1. BUAHES

TR YT T, 1998 LK, 7o U EHEND NRENLZEBHEZHERFL TS
2013 4F 7 HIZ %M S -l O E RESHEE T, BREniEr Rz Lz BRINZ
RIZEHEICAREDN H > 7o & ORI ERE R DFEFD LI b, B2 s 25k
TWIRHIZ T EZ2AT O 70 &, BUA - HREB ORI ZM SR E R oTo, BAENTIE, KAR
BE & EFSEOBEMOBMNEZMET D2H THEHENAEE L, 72 BN ERICH
TEh, ARENS S HIZ S FMBMEZES L TV D, IR 2018 FICTESNTE
0. BRI B A5 B O OBmANER SN TWDRNTH 5,

1.12. BEES

PRI Tl BRI E D NN BHRLE . ASEANSPWTONNER IZ W RE 3
FORFBHEOEREMAZHEE L 722 L2k 0 | AEEEREOFBITK L T D, 2005
~O0TAEDGDPRELERIZ MG, 20085FED Y —~< 2 g v 7 % D20104E LU & 5~7% & BX3
IR AR L. 20166E DA% 7% DR R Z RIAA TV D!, Fiz, SMERE R AR
20094F-1C1E, SIE RV EEDIAATZ L OO, ZHLIBIX, HEIMEAIZH Y | 201445 1218(F
RMZEL TS, 4% b, ASEANH HE S HIEIZ K % BBUERE DHEE DBy & 23 B
FHTHZLIZED, S HITHNREOEREA G TE S,

{&uUss {&uss
180 20
160 18
140 16
120 14
100 12

10
80 8
60 6
40 4
20 2
0 0
S T S T 0 T s

[ 1-1 : GDP 3 X O FDI it ABEDHER
(H{FT : World Development Indicators, World Bank 2015)

I ADB Key Indicators Cambodia 2015
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A RYT DPEFEMERIT., GDP ~DOHEBREAN— AT, B2 30%, W& 27%, +—t
A D%ETSTND, EEEEE—2 T, IFEIEBEEN S I VRO T ~D A
LESBAL AT Z L BB L 2N E TOBDEER ORI A, HEYEET L
FRGIN T2 E~OBRE G, EEDOSHRIENERSDH L, T T, 2014 FD IR

TlE. 2EOEEFED 24.8% NBICEICIT O TR Y . EERBLEEIL 2014 412 450 75
NE#Bzx, 5l &R EBNEDRBFEEREDOEG KL LD LV BIM LR TE 5%

1.13. EHEE

ko L0 | EFEOFHENLRIEREIC LV EES I CEDTENSEML, A btk
SR DR TE 2 FAFERLS%EE OO TN L, #iiEROEIEKAEDH EHET)
THEEH LT DHERE /2o TWND, LLARRDL, BRI TIZBT2E A > 7 78k
OWPUL, JELFEE & L THHEs TH Y | FrICEIAEEE S DA 2 & IR BN O
NHRREE 2o TV D, ZOFRER, BEEEL B IR ORI/ NLT + —BFEIC
KEL TS0, BAREITHRANTHLEHLTENLD LR > TS,

210000 410000 0000 10000
L I L r

) ;!‘g . GENERAL SITUATION OF ELECTRICITY SUPPLY IN THE KINGDOM OF CAMBODIA 2012

THAILAND LACS

J\Am

 Prean mew Ratana
} ) ﬁ!eung Tréng

= fm

: V_Kampong Tho

1509000
T
1558000

; Slem

WYNLIIA

LEGEND

4 - Provincial Boundary
100800 50,0001 L] 100,00 aters. LICEHSEE Zone

T T T
210000 10000 818000

l12 S DARIL
(HFT : EACHE A E20124F)

2 JETRO S E G &EEHRE 2015 FE/K
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AR TICBT HIEENEIT, WMAENZED T, K5000GWhTHDH, HAE

X, 20074F03 5 Z A | 200947 5 R AL 2010457 5 7 A A ALK ASEHAA SFu, 2010
FEIITB NI REEONCEI ZMAB NN ED DRI TH -7z, IHEIL, ENED O %
FEMRAJICHED TI Y | 20144FKE R COWAB NI RBOLIERRE L 7e > TV D,

2014 4

5000 (GWh) 13.77 (GWh)
4000
3000
2000
1000

0

2010 2011 2012 2013 2014

BHAVRST mBA nRRFL SR BHURDT AL aRpFL 05FR

X 1-3 : B ROHER
(IHPT : EAC ks #  (2005-2014))

HIEREENRICKT 2 EREMERE B5 L. 2011 LN, FIEeREE2T 1 — ¥ %E
(ZHRAF LT e, RIS, IR BT E 2 M 9 72D, 200~300MW F2 0 KER 72K 1) FE 7
BLOKNEEOERAFEMEE S, BEFASh TE 22 LG, 2014 FiE, K%
WA 6E, RSN IEL, T4 —BAREN1EE VIR E RS> TN D,

(GWh) 16.79

3500 2014 &£

3000 -

2500

(GWh)

2000

1500

1000
0

2010 2011 2012 2013 2014

mKHES uNHHEE
BKAKE wmKAFRE " T—HELEE mN\(FIREKE L TA—EILRE mN(FIRAEKE

1-4 : EIFARERR
(HFT © EAC -k A3 (2005-2014) )
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¥, WRTTOBEBNMEGT, FICEEEIS (EDC : Electricite Du Cambodge)
AT RFES)EFEHE (PP : Independent Power Producers) & i AFE 17006 OGS & 72> T
D, DL, BHRMEEROWNRE LD &, K76%%IPPH 8, EDCH4%, i AET)
1520% & 720 | IPPHED R T EHEM DR IR 5,

B 1-5 ¢ T mefi 7y ROk
(AT : BAC 4ERR A 2014)

B EIL, 2010 LUEITAER EHI20% THIM L TWO AR TH 0 | W ESER TfEHY
L. 20144E(2134,152GWh & e > TW 5, B 7 Z—RIOENEEREZ LD & 20144 Tl
BB, M, EE BEEATHNRZNEN2-30%% HO TS, 20106FE1 D ET 5 &
SR ) D3R S AL TR WH O BB B IER LT D 2 L A3 gRR R 2,

Dt
2%

X 1-6 : &7 % —R0OESEEE
(HiFT : EDC2014 “EVR R4S )



F/o, BEAOWEMIL, FTEEHICETLTEY, 7 XU —E T NHEETH
5. EDCOEIFRESN—ATIX, 7/ U _XUENER] 295561GWhTH Y . £2FEOE
RFREDTI%E HD, it T 7T v 7IMND8%., EDMDINN21% & 72> T 5,

AEA ) 1lke R (GWh)

(GWh, %) 1 | T 2,955.61
2 | v TS 319.33
3 | RNy runy 161.16
4 | vnR—sENL 141.27
5 | Ay 129.07
6 | arRrAF— 84.50
7 | XTI T A 71.32
8 | A 54.43
9 | = Wy b 4434
10 | IRy F v L 43.35

WF/RY wzLYTYT mEDO

1-7 : B IEE
(HFT - EDC2014 AR i 2)

Ve ATy g E RS L EHAREITI.SOMW, B — 7 FEX59.39MW, MG
#13346.46GWhTh 2, B OUAEIRIZ, RME, FANLOWMAE, 71 —E/MIZ
LHOHFREL > TWD, 2B, BUEITKEUKE L BN SNz Z L2 b,
FAREI D OB AGRIIMER TE LRI TH D L OEREHBTND, LNLARBE,
RAREBINCHERE STV ORISR W TIE, 5 & & N RELE (S & /& LBk
WOMTOh TR Y, BB RETH S,

1.2, IRLF—BUR
121 IRIILX—BK

TR T BFIZ LD =Rk F—HRigE & L Cid, Bk ¥ —iklE (Power Sector Strategy
1999-2016) NRESNTEY, TOBRAE L L TIIUTAEBIT O TWD,

1. W Ry T et lEEhE TEAME 21T

BE T ECR KOG B et 9 5 LER TR B R &2 2T D
BRETHY « 2T AN BN D =R L F —FIROHAFEOHEES S
BREE~ D5 2 i/ NRIZEN A TR 72 BRI OHEHES 2

S
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Fo, TRAX—BEROFTIX, HFB(ENEERE ELE ST i, 2007 FICHEAT
FNF—IZ L DT EEILEGE  (Rural Electrification by Renewable Energy Policy) 7233 7E X4
oo MWIGEAOHEELE LTIE, 2020 F £ TICEMENEINCT 7B AHKED Z L 2030 4F
FTIZBFED 10%057 ) v MRt & ARROP—E 2% 2T 5 Z ERFRRICRD 2 &, B
BFonTnd

BEIBAFEETE & L ClE, 2020 4 £ CTOEPBHFE IR L R EMEH~ A2 —7 T
WHEFEEHRFINTNWD, BUE, ¥V X—A (MME) ICKVENYAZ—T 7 U RH
IS, SETHD MBI SN TWDRINTH 5, BUROTBEDOMHUNRREN T L)

WET AL =TT T, 2030 EE TOBETFHDONA r— A _R—Rr— AL LT
EBZDHHMCHD EOREEZ T CND, BIRER TARBRINTWD, BEIFETHIO
N—=2 =%, UT LB,

= -1 AR T OBETFETH

NR— X fr— A 2014 2020 2025
EOE— 7 BITFEE (MW) 887 1,681 2,678
2EOE)EFHE (GWh) 4,954 9,406 14,951

2014 FFOEEIL, FEEE R LIZBH O,
(HFT - EDC2014 AV 4 2)

1.22. TRILX—HERL

At B D) 2RI S L 2020 FEEHICIEE ) A AR 100% 2 2T D & 51 T
Do TARNF—HERLE LTI, AR R EZ IR L, RO RLE RIS &2
FET DR THRKIIEELZFFE L T EEE /2o TV D, 2024 FLUEIC KIR T A D3
ARETHIUL, KRBT ARERARKNBEELNRET D L9 Rk F—Ml it s h
TW5d,
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20,000
18,000

16,000 W IMPORT

4.&1']%_.' W HFD
12000 - meon
10.000 B HYDRO

8.000

5,000

4000

~ aniill

X 1-8 : 2030 - F TOZ RILVX—HERB OB NS EO HE L (GWh)
(HFT : MME, 201549 H)

HAERBET XL F— OB TIE, ANEBICREL TBY . KBS F~v2E2ET
FEROHFIZONTIE, BAEMBEROH TEORBOEEEDRFEHI N TWD, 4%
X, BRICB T 2BHOREMRKEZ BE LT, KALSOBEER L~V OF A HET
FNAX—ORFE LIRET HMENTON TS, BRI TERHL, FT—%L OWH#ED
T, FRCKBEEL IR L, BEfFO Y — 27 EJRO 10% & 72 5K 100MW & % —5 > |k
ELTRAITFTREE DB X AR LTV D,

1.2.3. {EH&EER
AR T BOFIE, SMERE OFF B L ORRE EZEB I 2 (2t 2 72 BB DK
2D TN D, KIFEEOHIRB LOSEZOFHEZ L, TRERO®@Y | B2
TOREZERL TS, IHIT, 2020 4 F TS & AT OB M O£ % 72 <
THET, BT Fa—F—DlRFe Mg, 750 Vo BiEE LTREL TV D,
F 1-2 : MV B HiA& O HITEGETE (HLAL : US$/kWh)

2015 | 2016 | 2017 | 2018 | 2019 | 2020
EEH O EE (P - 765 | 0.129 0.126
T e U ENT Y b 0.177 | 0.172 | 0.167 | 0.165 | 0.163 | 0.162
TR T Yy B 0.1725 | 0.1675 | 0.165 | 0.164

(HFT : CDC Presentation 2015 #£ 2 H)
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13. RIREZIBUER

1.3.1. BEEBEK - 5 E

B RV T T, KRR AT T2 ENIE O SLCBOR DN EH#1T-> TE TV D, Uil
TEELES TIT 35 K ONE SR A B JE 5HE 2014-2018 4E A ARG ORI L L, 7 V) — 2 BIRICHR S
[ SFBOR S OVE| ZEHRRE BT 2013-2023 4R35 K OV V7R O 7 KU ZS Eh IS 5118 2013-2023 428
HULAYZRFHE & 72> T D, 7038, BARRYZ2 940 A — LA 0 HIZIE, JCM X° CDM b LiESS
TohTnD

. W

CC Policy CC knowledge | o Trust Fund
-|------------------------ ----| Development managemet
| 20 Granbees
|
|
|
1
|
L

Grant
Facilities

Governance and
Transparency

Human and
technological
capacities

B 1-9 : RRFAES ORBUI M T2 AR T OERME
(H{FT : Towards Low Carbon Strategy in Cambodia, 2014FLoCARNettz X F—&£})

013 F3FICHE ST [7Y — L BAFEITHR D EISTBOR M OVE S F11012013-20234F
(National Policy on Green Growth and National Strategic Plan on Green Growth (NGGSP)
2013-2030) ] Ti&, HEFFAFREOEY A & BREEIRGE, SUEMR A, FRILES B RERO
FHOCHI R & O T P AZ BT 2 BT H s T s, £720 NGGSPTid, 7'V
—VHENETERT 57 ) — o REOHEELF T O TWD
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F72. 2013F10H ITITERBEEB IR DT D DB & LT, [ R YT KAr A B kG 5
[B]2014-20234 (Cambodia Climate Change Strategic Plan (CCCSP) 2014-2023) | 23K E &
. EFBOROFUAE DT 2, ZOFHEIX, EROM L RBEEI~DEEZZE L,
ERR = L 2 T GHGZHI L, RRBHFICHFEGT L L2 AL LTS,
CCCSPOZIILA T D L F5Y . CCCSPOFENiaTHIZIS T 5458 T OITERHEN, HAEMERL
FTH Y B A T EARIRFHEIIRE S TR,

# 1-3 : CCCSPO# 2

BRI 72 B By ET = — R
1. B K, =xAax—22aREDmE | B (2013-2014)
2 & D REEE ~D XS )ik o CCCSPDFENii D 7= 6D |Z o T 72 FH
2. PEFE. ML, Y= F—RIOKEEH B, BT EZIT
V2%t B Mg i 2 Hil s o E=XV LT LFMORFAE L
3. EHERERER (P LW o7, A2 FRIE DR E
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BRI~ OB A FTRE L 5 L RIRFIC, FRANE D FEFEREMS LT T b fied THEE R
ML WNR D,

AG X, BRI T O KR ERMEAFELHEET 2, KREDEIEERMOBEAIL,
NPT, BRE X, K EDOSFEOAR—ZAZIEH L TiThivs, AG I3l &g L Ty
DEHERICI T 2 BRE & KB RE Ob—7 F vy T RBEHEE) x5 L L, MEMR.
T TR, bt Ak FORBRE LA S, o, BERXSC LM MO TH L
—7 by T HEREBRFRT Uy VEAT, AG 1E, JCM EIFHBIE £~ G % B 5
L, Aoy =37 AOBEHEELL LTOEBE L) T3 EEEHOBEFHEZH Y |
AG D1t % RTINS LTz, LLTFIE. AG & AG OB AR T T 24038 5 K
HFEERENF LI T 5 FEREORG %2 F L DTz,

31 =T by TRBARBEROTERAE

KIGHFE S AT DOBAKGIL, — N2 —T 4 VT 4 AT —(BH¥EFIZLD5E
Ba B L LI KRB RBEHEERT), 2~ —2 ¥y /(BT b, THPEARE =T =N
HFEWELTEBL AN E LI bD), LIOT U Uy M RFERER L, A —TFT — N HFEMEE
FEAZHMNE LIZbD), O3 RIHEHEND, AMFETIEa~v—T Y LOHRTHLEYRE 4
Y ERT IR, BRI L M M 0 Bl Lo L, FIHNICH 5 T —7 by
TEBAAN—=ZA L LTHERIZT D,

32



311 EERAL—7 by TKBAREDOTIE

BRPLEL SNAHIRT, b TORVE ERBE 27— b v 7 KBS
ik, KPR BEATRCRERE BT 5 2 L | ZRAX —DOHIPEMI 20 5 = LT
x5,

3.1.2. A-Hotel

A-Hotel (33 =AU 7 » NI E THEA 20 20, 7o a— i, =07 v
7 a— ) LEERZEEEE THT 10 5 OHEECH 5@k T L TH 5, BREEIT 188 ==, B
HFEIT 5,600m*> ThH 5,

pihe Privilege Floor
¥ Siem Reap Resort

W, Y
BoreiAngkar,
Resort{&!Spa

3-1 : A-Hotel Dffi%25 5
(8 Google map)

https://www.google.co.jp/maps/place/Borei+Angkor+Resort+%26+Spa,+%230369+NR6,+Krong+Siem+Reap,+%E3
%82%AB%E3%83%B3%E3%83%9C%E3%82%B8%E3%82%A2/@13.3596786,103.8671143,19z/data=!3m1!1e3!
4m2!3m1!1s0x311017760bafa6f9:0x1612fb73509bff6f

FEJ1%. EDC OZ#HN S 11KV TEE L 550 O kVA EBJFER 2 B & 320kVA OEFEER 1 A
TREE L CHETANOBRIE~MHE LTV D, BERITAZEBREONNy 77 v 7L L THES
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nTn5,
FEM O EEITF 3,700,0006Wh TV . EFEIC L TH 662,147USD & 72> T 5,

3-2 : A-Hotel DA 8

|1 FETA /!_IIII

1., _I/.”"r’tml.

e T
ey B

3-3 : A-Hotel D =R
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z . “
T 6 R
t 1onal HwY
Skyway ¥ e Nation
e jonal Sokhg
Nation H imoswnsme 1
Green Syikisoup SOOI ER T
[ SAIRRIY
&
b e a7
L2l = ssnynaniag

The Privilege Floor
Siem Reap Resort

I Borei Angkor

Resort & Spa

Green Era Travel
s |

[£9)
Reveal Angkor Boutigue

Google

3-4 : A-Hotel DFT(H#  Google map)

https://www.google.co.jp/maps/place/Borei+Angkor+Resort+%26+Spa,+%230369+NR6,+Krong+Siem+Reap/@13.
3596786,103.8671143,18z/data=!4m2!3m1!1s0x311017760bafa69:0x1612fb73509bff6f

3.1.3. B-Hotel

B-Hotel {X Charles de Gaulle i@V J3VND, 7o a—)L Uy NEBBCO LB DI IET S
Ffk U Y — NIRRTV Th D, A—F—IT ¥ A ® Thai Beverage Plc., i#'E (% Starwood Hotels &
Resorts Worldwide, inc T 5.,

AEEERITPREZ R T 72 BER T, B RIFRRRIRIIR & oo T D, BlERM. 71 —F
NWIHEBREOBENRME. KORA T —, F 7 —FDOZERBMITHIBRICHRE S LTV D,

3-5: EEEMiEEE

(Hi# : Yahoo Hi[X] http://map.yahoo.co.ip/)
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3-6 : AfERE I 3-7 @ Bk

BT HE 1L EDC OB 22kV T%E L. =4H 4 # 400230V ~fEE L THEH SN T
W5, F72. 1000kVA OF 4 —VILREMKEZ 2 BRA L TEY ., RMEERHCBENIZY)
DNEDLALHICEHINTWS,

3-8 : T —EILIEM 3.9 : R/ ET R

2014 FI2BT 5., FMOMHE ) EIT 3,243,200kWh(E5EH: - £ 567,000USD)TH 1 |
AEFOBHE &% 33,89 IL(BREHY 9 35,600USD) & 72 > T\ 5,

THIZ 2015469 H 9 H~9 J 12 HO E@EHFHIR R 2 ~3, &t (Z4H) OHDORE
Tholclod, EEEAEBTENEEELEMHEN TH D, £72. ZOHMIZBWT, K=
L= CTh -7,
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Apparent power [KVA]
3
=
=]
—

100
0
6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00
9.Sep. 2015 10. Sep. 11.Sep. 12.Sep.
Time

X 3-10 : FEFE T FHHIRE R

ZhCk2E T HOENTEPERB/NSL, Y H18RE~20KH-VICE—2 L2 D
T ENTEAERAND, 1 BT 1~2 [ BBICEEMETN T RRIE, SiEL AL LTFE)
ICTCF T =2 STV EEDTH S,

SR OENFR R ORT AN E~DO 7 U o 7h b 1 B ORKETEEITK 600kVA,
BARTEEIIH 200kVA TH D Z & PR S iz,

AFRERER LY | REEE RICKBG B 4 . BB E RS IR = > e — T &%
BETHZET, PV T4 —EBAUNAT Yy RURATAEBEATHZ ENATRE L HIET 5,

32. W=7 by TRBRAEMORIiTIHE & BLY
N—T by TREHFEEY AT LOEAERERITU T O LB TH D,

321 MEHFHBREXEAEBS S FS1—ILORKH

R KRG 74 FY a2 — @I, JER D Y — T — SR VIR THE S 2K R L
ol E Y — T — "RV ThDH, H< TRWMEFRILER T T X “Leoflex®” % 71 /N — 7 F
2 ELTHMAT S 2 & CTRIBRBEE(AFEB Lz, ZORENE FHE S, JMEE NS
TARAF—E GO, 2F 0 FEEZ) EROTRL 2 6 FEFT— X REIZRBW T, DT
FNF—WHERE] % ZELTW5,
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TA R 2—L@DFFRE LIZ, kD3 ANRETHND,

© RO Y — T — SRV AR T E S E R

(PERM - 1 7. Oke/ft - T4 F¥=2—/b: 9. 5ke/f)

© HERRDIDY —F —/SX )V OREPEHELNEMIT S |
MR THEET D Z L NPV EFRE TE D ATREMEN LD D

- FFOEUONEERTD, V=T — SRV EOEENFRN Eind

LT

{E¥MERENIFA
,‘tpw-. ;gﬂm “Leoflex”
ﬁliwﬁf'ﬁéﬁﬁ . '{‘1\’”.“%;*;_{ L|gh1. JOU|€ Sqerya—ILER
i 9.5ka/#

o . EREER
%, 17.0ka/#t
HERBHI—HFA

| “Leotiex” 2w, rznomBenEE |

B 3-11 : R KGEMEY2—L [T74 FPa—le®] LUk E DED

iRE KBEMEY 2— L[4 hYa—nAe) 12k, THORE, i, 1—48—h
FOPTER, KAV BHimds. SAERE 8 MEY~OMIESFICL VS5 ET
ARE DN Lo T2 WIS U CRRELD ATREMEN IR D Z & Loz,

JBAEF OALFSRE R AT 7 A [Leoflex®] ZERA4 25 Z LIC XY, BEEE{ZEH LN

5 2400Pa OTiFEE -« AJEMEZZ VT L TW5, -7 ALK EMEY = — L &ED
BT/ aY—FEE LT MR N T T ROENEEER LT,
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EV1-IBEFEDES | 1MBEODREHRETEGCRIEEESE)

v

11.6kg/mi

(17.0kg/#0)

@
\d

Dbt CEE TR AR

RS — b \UrHEE EEE>

e SA T 1-)L® SA T a-L®

X 3-12 : BV 2 — VHEEAOEE L 1m?> 4720 OFF#HETE

AARBEDORSI/FEDE L LT, mENH 2575 IEC ( International Electro technical
Commission : [EFREXURMERH) ED DB AN (IEC Htk) ISV RGERERZ 7 U
7 LTS, EEERMHAGRER T, ZeMt2 3Tk amE 2O biv, IEC RYEDFRGE TUV
FGE] R LTS, REIOMEHO-OIZIE, REHZROZE, BLHMETHY | HHMk
AR E Y 2 — L 20 4E 2 EBL LT,

L BRAb D J5 ik & T UTAHBET 2 R

e KEEMEY 22— [F54 M a2—L®) 1[2id, B TF8ERTE T 25t
gk 7 A TLeoflex® (VA7 L w7 A) | MEHAIN TS, [Leoflex®) [TilHF DY —X
— T A LT A (WERILAFR T Z ) L HEWIRENRG L, H< LTHHENIZ Wiz
W, T ADBRBFRETH D, (LFBRILRRAT 7 A T2 [Leoflex®] 1%, H T AFKH
HTIZEEND NatA F oz, K0 AT PERPREVERT O KA A N EED Z
& TH T AREER NS Wz, TEROWERGRIVILER T T A CRELHIR 20N o 72 S 05
MNEBIRE & 7e o 7o, AL FEFRALERAT 7 AT D [Leoflex®] 1%, H 7 AKEFIITIZE
D NatA A&, KOAF L EEPREVERT O KA A ARSI EDH 2 & TH T AR
FEAHIINL L7, REROWIERBCAIE Y 5 2 TRBSRAR D 72 1 S M EE N FBL AT HE &
ol
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HSARIC[ENaA F 28R PICTIE

KrAZ > H&dhERT,
3-13  AbFR LA R T T A DG A XA —

PID ( Potential Induced Degradation) &%, EiREIEN NE WY AT AEEOREET, K
P E Y 2 — VOB NMETNEZ 28R TH D, WS ONOREFRKRRH Y, T X
KO NatA TP ESNTLED 2L b —2DHEREEZDBND, [Leoflex®] D
IZi3b &b & NatA F o D&EPDR < RGBT Y 2 — VI S 2581, JEBER
D IpnNTo ) PID IR N o 5, BUE, 7T U v AR—7 77— (BN KOBFZEHEET) o HHE
Zb LI PID MR Z FhE L. & OIC XV LWEEORBRZIT, HOETAIEEAL

RN EERHEGR LTV D,

PIDEBRDFERLEE

100

80

60

40

(RS M

20 —

Leoflex® {EE&{EHSR

0

10 20 30

AR (h)

NatA A 2 EK AT BN A F 23
[CEDANBEDDET .

E RRFEAF

OKBEBED 1—ILOBR: ) (—
HSA-EVAFH IE47)- )L (4E)-) v &
Y—h B ZERM T U—LTEAR
STEV2-)L(RERR) ICTEE.
@R 60E85% DIRIFEFRHT.
STEIa-ILOANIN—HASAD—ME
BXRICEDDKRICL. BILETL—
LBIC-1000VZED I IR HET. 4885
ARER CE %z AE,

AEREOED P 99%

3-14 : PID ( Potential Induced Degradation) Bk Dk 5

40



322. mEFHENATVY LI RTLOEHE
() =2>k&7h

VLT TN = MARTADELAT, REERRJME DNy 7T v 7T E LT,
T4 —EBAREBRARALTEY ., BT HEBICHTHIEFHBERE LTHY AT
Do AT MIZEB W THRBRRRREZH L TRBY ., 74 — B A REREZBH ST 5o
RF—a 2 (BREMR) (3. RMEHOBAEH LUV, BERED D Lo TWND,

s, > XV T y FINIEL R = L) 7 FHEDN MRRFELA T & L TBRES
F TS EMEZRLTWDIH, 7 —EBAREE P S DIREHRT 2 EZHIRT 5
ZliE MBOBRELE o TN D,

AKFS FEIZBW T, 2D ORBICHIST D720, AT RLF—TH D KB
e LB = o b r— T AT T B0 T 4 —BARERICER L. NAT Y v R
EHT DV AT AERET D,

AR AT ML, EBMEZEAGPTICT 4 — AL REEITHT D KEEREOEALLRE
K 60%FE T LS &5 Th b, BRMICIE, 7 —BLREHOREE LT
TDONRT U AEER L, WRCT 4 — BN REHEZER T2 XK REOH %
HH9 5 2 & T, BB AT 5 D TH 5, FIHIRIIKEEHEEOHTH D20, BT
DFEERII LT - EHOMERRNE S IOV AT LADORRETH D,

o, RMENIPIER 2 & 1%, — R RERB KGN RE S AT L LTEETS
ZEICEY, HEMEEHEL, SO OWABNEZENET L2 LN AETH D,

3-15 KO 3-16 12, KU AT AOHEEX %2 7RT,

me Electricity
Gnd
P PV

Load

Backup Generator

X 3-15:PV 7 4 —BANAT Uy RUAT LOMEE 1 (B R IERRE)
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Fuel Save Controller

mm Electricity
w====_ Control

Measured data

Grid Blackout

PV

Backup Generator

X 3-16 : PV« 7 4 —EBANA TV v RUVAT LAOWME 2 CRTIEER)

(2) VAT LHERK

KFBEME Y 2 — IR T VAR FEREE U, BEREE ., JER 0. 47 b, KEBEURK
EOMEEY, MOZTND DO OREZHGI L, &E ek KA RITAFT 149.46kW (&
A 265W DO KGEMETY = — /L% 564 K1) Th 5,

KIGEME Y = —LORER (%) % FRIZRT, GHlIZIIRSR)

i
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75000

6;;73 NORTH ROOF

s ——

N g=sszssz=sff=sssssssfassszssass -
FEEEEEE ——— B %
EER BB
EEFEEER BB EH
EEEE ER
EEEEEER  EER
EER
i |E=E
g € SIEE
< 7| B2
= ==
EFER ER
EEFEEER | B2
ZEEE R
EEFEEER BB BB
EEE
R
R
| —

i ////ﬁ//m / /

X 3-17 : KBFEME Y = — VL E X

WU —a T 4 v a FILERER20kW & 5 &, 25kW %2 2 BT 5, 280RtE R FEE
HXEE L, ZMHDIFE N r—7 Ve EREE TR L, B ORER IR T 5,

PREHIE 2 P —F I 3EREREE L, T—Z2OWNELORT —a T 03 9 FOH
WAL I IR I

F7z, HEER KRR AR ORI E A = AR FICERE L, K587 — X Ot IWE
Z1T9,
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TRUZ S AT 2RI R d,  GERIIBITR O BHE RN 2 )

RES EDCT Y UF
1.000kVAX 2
KEE#/A\RIL -
(19.08kW) aAUT43F1
KER#H/AARIL INT) — A 1oy 3]
(19.08kW) aAvF4iat2 Bt#FmEDs
by ER eI I —
(21.2kW) AUF43F3
ABER/ R I — o
(21.2kW) AVF43ta
KBRS I — Rmemaa2
(21.2kW) AUF43FS
KBEd/ 2RI IN)— — &%
(23.85kW) AF4Sare | | e P
N N T MET—%
ABEHA AR N — ]
(23.85kW) AUT43 7 MEDBAVS
v
* ST FNEE .
41{")"71 ......... ﬂﬁgﬂ_ﬂf‘l.}l’*
LY 3 7

3-18 1 ¥ AT ARERRIK

(@) THANLF =RV AL R VAT AOH A
BAHEAED S SR LHIBO-D, TRLF—< I 2T A (EMS) OEAIZ &
5. BHORZ D0, KOO HBYHIHE 2 B3 2,

BHDORZHIZLY .

DIEGENBNYETE 5,
H B S O AM L. BURTENZ T ON/OFF 2175 TWAF 5 —L L. ZDMmoBAR
1. BHRICEBHREERH A ONRZ W=, HENEIERSEN LT 5,

AFHAEIF TIZE
BT, £3-1 DY,
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HAE N O FERERE R D A — T — RO BT 3 2 i Bk

A T 572 201549 H 9 A 12:00~9 H 12 A 12:00 & 72 BEfIC
H5EFT—2ME LT,



# 3-1: F 7 —{F kiR

No. Period Time [h:m]
@® 09. Sep 19:25 —20:50 1:25
©) 10. Sep 03:15 — 05:15 2:00
® 10. Sep 09:30 — 10:30 1:00
@ 10. Sep 23:45 - 01:30 1:45
® 11. Sep 01:10 — 03:05 1:55
Total - 8:05

1 B 2 Wi 40 DREEDEIEEZIT-> TV DAY, FEICBT2EADD, BIZL D
TYFNPREVOBRBRTH D, ZORPUSK L EMS Z2HA L, BEHIEIZ L 5L (1
H 3B O IR) 2179 2 & T, BAHEHAEOHIBAHETE 5, BURO FENHIHE & ik L
T, MK 18,250kWh OB THIBEh RS IR TE 5,

33. BT ORIER
331 BEFE

AG D1 RV T {24 To % Asian Energy Solutions Inc. (LLF, AES) (%, Vv—7 F v
KEGIEFE 2 ErE « B 7 7 [ TRkt « i T - b9 5 0 A BRI 2 fem+ 5% T
HbD, AESOEPRAET Va7 MILITO®EY ThH D,

(7)) KEBAFEEY AT LENIRT IV« 28 TFL—7 by T axR

(1) V=7 by TERE O LHEN (BENP SIS NES BRRAERCIREL G 1) ML L,
Bl oofE T2 B Ol LiVE % & 5 8E % Eli

(7) BARBOKBGIIH BRI AT S (KRB, XU —arF4vat—, £ A
— S = M TV RUAT A Flh, £=2) 7R E) Oy r—UREE Y
YA Ny PRSP — B A 2 i

(=) A7 -7 Uy FRmEReL) OBRERZ FHELFEEE LT

() THNL—7 by T HXGIT LTz IPP HREFEDOLAIX, Hli&, FEESFL(SPC) % X T
L. KGR EBE AT 2 —EFA L, 7V v RIZEE

() 7'V v RiZxt Lo BEIRE R B R AR L EA~ORR(T v T U —F—ER) &
ik

(F) MR C V=T by A —F— T~ EEE (B17EHZEK (PPA: Power Purchase
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Agreement) Zfififid %)
(7) BBEBMBTH DT F VLT —<F— A2 b — 2k L8 = 23 O IGE

332. BRYRYV EGW
TREOFEY RV 2 BEL, TOXMNRELMTT LT,
(7)) BiEEOR, B3, Bk, BE e 80D BENRE DR A SRR SN D 0
(1) Kk« =2—7 ¢ U7 4 R°F OMFA TR R L X — LSS5 1T TR
(7)) RTFARCPEEMH . P, TEREONL—T Fy Fh—F—, HTF o v —L2 4
ICHEET DD A Yy NEZATRED
() AEFALOREBAEN D D, ERUL, BaThE

34. W=7 by TKEXRED MRV HEHRDESE

AFBEEETIT, P22V T v FHORTIL~OBBREREIRES AT LDOE AR
5 MRV Jiik (8 (LR, A5G Z1ER Uiz, AGEROTEL KT 7 N & EEE
WA 2, Eo, B AR, BEEEM, UV Ty Lo AEHE, e Y7 MEHEIRE
R AP E O R E FE, E=2 U > 75 - FERAEH %2 LT ISRT,

3.4.1. EFA%E

AL IR T ENICEBERECRES AT A EEAT L LITh D, Rtk
O/ F7237 « —EVEFREROEIOMHERLHINL . RER T AP & A2 HIET
L7mv=l MIEHAINS,

3.4.2. WEEEEY
A IR OEREAETII LA T &5,
O eyl MY, KBEHES AT ARREIND,
Q) KRBV AT AEITB Y =7 A MENOEERL O F -3/ E
FREN, RO ET72ET 4 —BVAFREROEBE N E BT S,
EQ  KEFEUME Y 2 — /WIIMERERERE (IEC61215 F 721X IEC61646, 1EC62108) & %4>
PEFERE (IEC61730-1 &K TNIEC61730-2) ZHif: LT\ 5,
PG KEGEME Y 2 — L OEEHFRIL 15%LL . E&EIL 6.5kg/m2 LN Th 5,
G TrVxl Mo MIKBHEEBEY AT AOREBRE L BN EEZERT 23%HM
REIND,
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343. U7 L RAHHE

RIFERDOY 7 7 L AP BIIKGEREBE Y AT MLV BBINEHES, BEfF
DY AT b CRHEE D E721E7 4 — BV BFIER) IC L e snzGaic8ELeT
B2 IREHHREA APHELE T D,

344. FOoxzy FEHE
KEEwmO 7T vy =7 MEHEITIREEREE S AT LAOREDRT A& (0 tCO2,/

345 RENRHAFHHIBENEEFE
AR A P I R DR E A% LU IZRT,

(7)) V77 Lo AR
RE, = ¥ EG;y X EFgg

(1) 7uv=s MEHE
PE, = 0

(7) HEHHIE
ER, = RE,; — PE, = RE,

32 V77 LU AP HEORBEICHWNST 7 3/ ME

INT A—H A il HH

EFgg R T 1 0.6257 R B OP R ARV —FT 4 T =
— VLI ER | tCO2MWh | —P V) (BRI TEREE, 2011 4F)
i sk D& S o
PR

3.46. E=RYUIFE

BAFITEE CHDARTANEH LA, =XV U 7HMICE D KEBEREBEY AT A0 D5
HEINEE (KWh) OF —F 2R -5k, 7 ny=7 MEHETHD AG BHNE
DEREE=HZY 7 VR— FOERK, BRZEES~O®REEITO Z &2 MET D,
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#£ 33 F=X Y UTBRMBEREEE=XY) T HE

RT A=K N2 BT HH g
EG;, y B0 a Y| MWhAE | BHITAEENEH 1B, £=4 U » 7T
=7 N THRE L0, KB ES AT LANLREINT-E
ShAEHE & (kWh) OF — X 2R - itékT 5,
35 HEMR

351 W=7 by TKREBARBBAIZL IR
THREDHIE T A-Hotel IZB T 2HEOY I 2 L — a3 v &{To7,
+ A-Hotel tE L 0 AF L7zXimZ D& . AARDOEAEICANY | BREEERFEMIC LA T D |k
Ze F i
R IIAA RO T, HEAREORMHETLA T U b & FEff
By I 2 L—va VT AAROFEGIEJLS C8907 2005 KIEEHES AT LDOFEE S
HETE ST IE) HEHL
c BT — & R ORI T — 21X, TNASA Surface meteorology and Solar Energy —Available
Tables| % {ii

008 67 Saw . J00H 47 5w @ - : )
BoreiAngkor (R4 7> a—)L)@ /.» 2
6004 135kW A
& A
o o | = ARW® LW225521A
.____:_‘_' = Prax : 255W
SEEEEEE e 8108
T e Vpm 202V
lom :(T8BA
SESSESS > B 1482x985x35
1288 28 8w zem zemw (- B j
BoreiAngkor (LA 7>a—)L)@ 1
25648 57.6kW i 7

3-19 : A-Hotel 23T D K "F LV DEEL A T 7 b
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Annual power generation simulation of PV system

[Simulation conditions)
1 Property Name :BaorelAngkor

2 Location : Siem Reap/Cambodia

N.Lat. 13.2] E.Long.
3 Angle : (-A:Due East

@D-B: Dus West
4 Angle : " degree

5 Maximum output: (D-A:33.76kW X 2
@-B:33.75kWx 2

WAL indices are calculated on the assamption
that the shadow is not spplied to the modle.
¥ The data valus is expected ooly and does pot guarantes.

UTICENENDOEGOFEY I 2 b—ra ViR ERT,

29-Sep-15

103.51

-8 West) ALL

Direction Name imam Ol
(L-AlEast) 33.75W | 319
East-West

Rooftop

1) Caleudation method and varkoes coeficlent
“JI5 C B507 : 2005 TRAEREL AT LORERARRE Y
Uspmnese Standards Association]

“NASA meteorologicsl date”
[NASA's Applied Science Program]

"NASA metearological data”
[NASA's Applied Science Program)

[Various calculation methods ) | Various coeficient list] [ 1
[Srabol]_____Calciation method Sl e pem el Ut |
K e R R Ken ® i o Koo |:Annual Eradistion deviation Bctor 0.97
Tex |*Ta*AT Kpg | :Efficiency devistion factor 100
Bor  [51% @ pge (T 250100 Koy | :Asmay circut correction factor oS 2) Solar radiation dats
K [ xKer K | :Array load matching correction fector 0.94
H,, [*H,%d N g | : Efective elficiency bmverter 0
B | %P X Hoo/ Gy 0 e | : Ml input voltage 45| VT 1) data
AT |:Ascent of weighted sverage solar 2] T
Gy : The solar radistion mtensity al 1.0 [owh/s®
Pa | :Array matimum input voltage 135,000 [kW

3-20 : OO (RIGIE/ SRV 600 BERENWZ BT HHEV I aLb—rvay

Annual power generation simulation of PV system

[Simulation conditions]
| Property Name : BorelAnghor@
Siem Reap/Cambodia

2 Location :

N.Lat. 13.21 E.Long.
3 Angle : (@-A:Due South

@-B:Due North
4 Angle - 30" degree

5 Maximum output: (Z-A: 14.4kW X2
@B 144w x2

AL indices arw caleulated on the assumption
that the shadow is not spplied to the module.
BThe data value is expected only and does pot guarantes.

7,000

103,51

m 2-ASouth AL 28 (North ) ALL  eeres Boreilinghord) Total

29-Sep-15

Direction
=2

East-West

3-21 1 QDTS (KRB SV 256 BERENZ I 1T HFEHE
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coufficient list]
Symbol .'\= P Linj
[l L L T™ Ko |: Anmual bradiation deviation ctor 0.9
Tew [T AT Fen | : Eficiency devistion fctor 100
Kor  [51+ 0 g X (T y=250/100 Koo |:Array clroult correction factor o9
K |*K XKer Kow |:Array load matching comoction factor | 0.
L P N s |: Efective efficiency inverter 0.8
B, |h Py " H /G o | Wi gt voltage A5 | wT
AT [:Ascent of weighted sverage solar | T
Gy |: The solar radistion ntensity st L0 “‘b-"!"
Pag |:Armmy mazimes input voltage 57.600 [kW

1) Calcudation method and various coefficient
IS C 8907 : 2008 TERERRL AT LORRNSREF N
Uspanese Standards Association]
2)Solar radiathon data
"NASA meteorological data”
[NASA's Applied Science Program)
3) Temperature data
“NASA metearological dats”
[MASA's Applied Sclence Program)

Sal—yvayv



PLEOFREFERE TTICNE Y I 2 L —3 3 VAT iR % FatloRd,

# 34K I 2L — g LOREE

Uniit ot Initial Unit price Saving Gollecti
Installed PV capacity {kw) Power generation (kwh) for:'l;tnosrtI:IT investment | for electric amount o::::jon
(e} (kUSD)  [power (USD](KUSD/5) s ’yepar) ofe
) _ _ ( /
Area | Area 2 totalla)  |Area | Area 2 total (b} d=a%c (d) =bd

Case 1 135 57.6] 192.6| 172.16 71.39| 243.55 2.38 458 0.18 43.8 1039

Case 2 135 57.6] 192.6| 172.16 71.39| 243.55 2.3 298 0.18 43.8 6.8

Case 3 135/ 576/ 192.6/ 172.16 71.39| 243.55 1.53 295 0.18 43.8 6.7

="Saving amount” is based on “all generated electric power is consumed by the hotel.”

="Unit price for install” is based on past record of “Solar Partners Asia (Cambodia)”

- In Case 1 & 2, PV module price changed “Lightjoule” from standard PV module price
of “Solar Partners Asia (Cambodia)”

r—Z 1

BB E KGN XFN [T 4 F Y 2—A®] Z#EFTICM AF—L%ZHH L72WiGE
e 2

R E RGN SFN [T PV 2a—A®] Z#HETICM AF— L 2FH L7256
=23

BB S (94 b Y2 — @) &b BARTIR AR SOV R R L
Ba

LoTr—220 74 FPa—1®) ZHETICM 2A¥—2ZFH LIEGE, HERIYL

FHIL 6.8 & 700 P FHEBARE L 72 D72 A% O JCM OB TR T LD

F—F =l s ED TN, SH%OBEE LTL, T ons,

- FEFEE D 100%0E 2 25 52 E 9 DD IRGE

- BT B itz LD E D D DORERE

© B RO BRIEE TR OIER . SF A LA T O REL L O LEMEORIE)
FHE(ER - BHOMEM:, BT VEFELEOFREWVWES D)
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35.2. TOhEEMR
() AT LEHYI2L—Tay
R AT DEABOERDIERE DT, TREMEERET D,
O 7 4 — B IERE O 5 AKEERE 7] 300kW ZHERFT 5 X 5 KESEFEM O H ) %4
T %,

@ R 2014 RIS A L2 2 FHVv 5,
@ 7 o4 —EREL Ok 1L, 2014 FE D) HLM 1.05USD/Liter & H %,
@ SRHCE ) OAMREIE, 2014 4O F-EJHiH 0.175USD/kWh Z 5.

£ 35 EMEHY I 2 L— g URER

. =)

g £

Q

= 2 = g 3

.2 S 2 5 2]

= g = 3 'cé 2

B g 2 s e 3

£ & = E é’ o z 2

= S E 2 5 3
| fg |z |Es | 8|22 &
Jan. 174.2 26.5 22,095 5 5 23,548 4121
Feb. 150.0 282 18,941 15 15 20,037 3,506
Mar. 174.2 295 21,811 157 164 20,108 3,519
Apr. 158.4 297 19,939 28 30 20,847 3,648
May. 173.9 292 21,942 9 10 23,298 4,077
Jun. 154.5 28.4 19,789 9 9 21,105 3,693
Jul. 167.5 284 21,354 5 5 22,809 3,992
Aug. 151.4 282 19,450 28 29 20,417 3,573
Sep. 132.6 275 17,092 72 75 17,103 2,993
Oct. 139.0 27.8 17,952 15 16 19,188 3,358
Nov. 145.0 26.5 18.490 3 3 19,935 3,489
Dec. 161.8 262 20,637 6 6 22,065 3,861
Annual 1882.5 28.0 239,492 350 368 250,460 43,831

Meteorological data source: Meteonorm Ver. 7

FRvIab—va UEERICE D, BREMR. BRI E ST, 4ER] 44,199USD D HIE
NHRIAEND,
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(2) ¥ AT ik OFG

KU AT BT T TREAEITI 120, FEBGHEOMZB IR ETICTHUT I Z L e L, L
FEIIVENTIBWT PV i L5 % 9 % [Solar Partners Asia (Cambodia) Ltd. | &2 O}, [Khmer
Solar] £V AT L7-REARRE OV-HH e THEZTICH M LT,

FHEEME 1T, OFHH R, Ofmitt, OUEIREEME, O LFRL L, hFEEE%
TRIRT,

7% 3-6 : ¥R (VAT &%)

No. | HH BoE i
I Equipment - $338,000
1 | PV Module 564 pcs.
2 | Power Conditioner 7 units
3 | AC Connection Board 2 units
4 | Fuel Save Controller 1 set
5 | Meteorological Observation Device 1 set
6 | Energy Management System 1 set
IT | Transportation - $21,000
I | Supervisor - $42,000
IV | Construction including - $96,000
-PV Mounting Structure
-Cable and wiring materials
- Total - $497,000

(3) HEFIL TR

KL AT DEAOW LT EE TR, UL 0 I 1 ETORERILA A E L,
20 RSB 2N REHE WIIEAR M, EXARHNEA Y v hROT 0 —ELHIERA D >
MBI 2 20 FR OREE RN S SEH) 13 386,980USD 28 A £ 5,
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[USD]
500,000

400,000
300,000
200,000
100,000
0
-100,000
-200,000
-300,000
-400,000
-500,000
-600,000

M Initialcost

B Balance of payments

[ Savings in electricity consumption

M Savings in fuel consumption

b

13 14 15 16 17

18 19 20

T ll
I7 0 11 12
|1

[Year]

3-22 : W48
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4. ICMART UV P ILBE—XREOHER LSEONMEH
41, WBNAFATAREEE
411, NAATRAREOHEMESY
BRI TIEA A JNTNAERL s LYy TN OISR e i E i o E ., A%
DAAPFEMTHY . 1,000 5~ (FR—R) O AZAELTND,

(tons)
10000000

1

8000000
6000000

4000000 -
2000000 -

B 4-1: W RYOT O AEFER (W—R)
tH#h : FAOstat

AEPE SV D R OB IR L TR 20-25% DRGE N AT D, Z D07, AR T EE
K& UTIIEIERIZ 200-250 7 b > OMBREIRNIRFT 2, 1MW O3 F~ AFEEITK)
10,000 k> AEDREDLEETEH 272 IFIERITIE 200-250MW DFEFEN FIHETdH D,

722U, BUED 3 AAFERD 5 HAPEIIIRORE T A | X M AICHH S, Zh
D OBEETHRLEL S VTN D72 ZEDNAA A AGRMEH L TR TH L, S
BT, 2014 FEND X A NZEHET 25N TIIA AR T ENTRAE LT BRR, A
W S AURD TV D, BLEICE D | BTER 2B E IR B 43 DL EAESM i LT
%o XA TORFMASE O 1500 /N—>/ k> (13— =0.028 KL L— K T42 KL/ K
V) EEbNTEY, ARl Tl LTV B,
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Banteay Meancheyi|
15-30F )L/ )

Siem Reapi|
5-10F )L/

~-{Battambang/|
510K )L/b

_ A

X 4-2 : XA ~OktaH & B FE iR

. = U7y FINEE A 0D OEAENRAFL THB Y K918 B FkWh & Ebfg
GOFSIAR
BEIE D & A TIE/ A A SBT3 2 B ik B0 6l EE A3 fi S v, MR REO TR D
2T BRI D08 5o BRI IR A A~ ZAFEEPNNT & A EF R L THZR
HYRTT TIE ORI L A TR EORELE LTRSS b OO, KEIER
FRTHD, R T TIEZ A LI UOFKEE DI, £ b, KBEEER LS
F VMR L TN FERT TRAT 2 Bk & U BEBERE N TR IE C & AUEFG
VEHIESICH31) 2 EE R BIREHIRIC 72 0 5 B, 7272 L, BUBRHE O R EME, BRI, %8
Hffr, B Ofliks - Bkt 728 x i d 5l R FEET VNN EL R D,

412. N FTRARBETHHETE S GHG HHEIBEDREXNHR

B AT, BTS2 30 4~ ARBHT OB ALy 7 ITRETERVA, Y= AU T
> T TOWHTe E DA F~ ZRELOFEFTREMEZ BJE LT RIZ 2MW D31 F~ A5
ERUE LT, BEREIIBREEL 70% & LTK 12,264MWh DR ER L 705, PEHRE L
LTI, RO T BREEE OSSR E I OPEHFREL 0.6257kg-CO2/4F (2011 4F) Z#H8ET 5HE, 7,673 h
VRO CO2 HITE LD,
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413. Yz LVTYTMICETEBTREENDEABROERRBENA A IXAREEZXORELR
R ATREMERAE D EH

T ATy TN TO I AEFEITHKIS6 T R THY INBITIXEE TMOLEERETH D,
INPIZIZFEIZEDRE 6 S#in VI TR OROKRABERE ) 3-5 b /) OFEKETAY 10-15 70
TR 8 5, 7272 L, ITED & A BUN OTERCKS I 72 E T OB X 0 B# & ik T D
RIS IR 6D, i)y, FERILEERET) 10 b v /R 28 2 2 RIELOREKPTIL 1 T
RNL 2 NS E D, F L VLTI RAEERET) 1 b o B ) D BHE R 7o i ki 3 2
BHONL0, BT HEB LT 2 b DR & ORFRIE L, BLEN TRV, K
A DX G BRI LT,

AGHAE TN O 8 ERTORKAT 2RI L, BENRDLE KUk DS TIEIZ DWW TA
YH 2= Tolc, TORMKE TRIZE L O, 1 DT RBAELORE KT THAT D Mk
(T4 T 740 bR LHEE S D, SREKPTIRIREE 2 fLék L TV 7o | R OFEKL

BRI OE B D EfE 27 — 2 IAFAR Th o7,

F 4-1: 20T v FMOKE KT ORE IR
A RS K AL ER
B B ek S L TH BB AT AU QEE .
k4, g | ORI B BURTEER | iy e
(& > /HERE) : (2 /4E)
(ko /5F)
b Soutr Nikom 7 a—J5—i@
FEAKAT A - 3 3,000 600 T
; : S AT fi B
KT B Soutr Nikom 0.5 200 40 PN G
AR fit
10,800
AP C Kralanh #B 6 (=77 L 2160 [EIPN CHRGE
2-3 HEAREE)
W TCHFe (¥
¥ KT D Bakong Al 1.2 1,000 200 A M k58I
1 [BDFr)
KT B Soutr Nikom 5 s 3,000 600 M AT
AR H
KT F Soutrglkom 3 5,000 1000 I PN Ol
Soutr Nikom [ENCTHE (¥
KT G ol » © 15 600 120 A T R A
1 [\ D)




PN THoE (7
A 1A R e I
2 [ DFH)

KKPT H Pouk £ 4 6,000 1200

i FAMNC X DHHBE KT TOA o Z B2 —IZHDN TR
T AR B & R BT, JABRE ) L EMIBRBI B ISR o e T Y v Zich D

< HEFE AL

BE LU T v TINORE KT O] B . R oK A% D 1l
j T

BE AP OHRE S LR S oW GE WS EEA N 7 v 7 ~OFERIAL
BRI 7 RHBDR KT I, SRRl Z L TR0 . MEEFESIL S00kW LLF T, B
Y3 T KWWARE TH D, FRITH D TEBKFTO A 2« DEHE ORI E R, =
OFEKFTTIEL 2013 H 10 A5 2014 4F 11 H £ ORI O H I 115 1 29,949kWh
T, KEE O A 47,520kWh, f/0THE O H 13 20,339kkWh TH Y | KEREHNHH =
EWNMD, EHMKIL. EEE FEEICH Y . 2013 4 10-12 A1E 1200 U = /L/kWh

($0.30/kWh) T o720, ZDHE L IAK T L 20154 11 15880 U = /L/kWh( $ 0.22/kWh)
L7 oTWA,
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F 42 = LTy TINOKEKFTOE S E OH

20134
14 2 34 45 54 64 7H 8/ 9H 10H 114 12H

(ﬁfﬁ% 20,339 | 28,062 | 47,520
%713111*)% 0.30 0.30 0.30
%1(3?)& 6,102 | 8,419 |14,256

20144F
14 2 34 45 5H 64 7H 8/ 9H 104 114 12H

e 41,546 129,180 | 29,015 | 24,686 | 28,002 | 28,072 | 26,054 | 25,133 | 28,233 | 34,268 | 29,173
(kWh/H) , ) , ) , , , , ) , ,

M | 099 | 029 | 020 | 028 | 028 | 028 | 026 | 0.26 | 026 | 0.25 | 0.25
($/kWh)
%;}ﬁ)ﬂj 11,944 | 8,389 | 8,342 | 6,789 | 7,701 | 7,720 | 6,839 | 6,597 | 7,411 | 8,567 | 7,293
20154
14 24 34 4 5H 64 7H 8 A 9A 10 H 11H | 12A4
B &
(kiih/ ) 19,422
CEmalliitis
($/kWh) 0.22
BIIXH
(8/A) 4,273

L PN X DB KT TOA > & B2 =2V TER

LLED X2, = 207 THOREKRFNIKRE S B HETH Y | £ & F o BOW
BT D72 DIITER ORI OFET 2 2 L BRARARTH D, o, FREAINIINLT
LHEMEZE L CTRENRREZ L TVDHRTIEARW D, B OREREDT-OITITIHE
BTG E AL L 7R D,

iy, =507 v FINTIE, BOCKE OO T EE T BEIED N S ITHE R L TWD,
BIEIX 1 B 270 RO HBEEDREAEL TN D, BEEYMINEEE THDH DEVENCO,
GAEA I LIZFEFTED A2 > 2 L) 7 > Tilin 6K 30km (SA0E S 2 BERMER S
ALTHEY, BIRFRATESNNSND Z LR BHEASN TR TH D, A INTE
BSG Tl AD T = A FE Y 1 —03Xy MR b7z EOIRTEATRE 2 IR & TEE CINE
LCW5, BIEEOERBGIIRREA—/\—L72 0 | BIfE, DEVENCO,” GAEA 15 2 DEFEY;
RGP TH D,
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BE . aIERLGOKT BH: Uz A My I—DOkEF

R OO3E Y W DL EREI XN D o BT D E TR (T REEEY) %
Bk L IRBET D 2 & THREREI OB EZLESELRENREZLbND, BAROHINE L
T, ARG DZNASA o~ ARG A LTS A~ ZAFEBEOHEM I SN TRY
BAFRRERDH D EEZOND, 7T AF v 7 REFWIZHOWTIL, BIEIZENIZ RPF
(Refuse Paper & Plastic Fuel) 72 E DV B A 7 NVFEES~T U T LY A 7 JLSERAL L TN
WD, ARETIERG & L7V, DEVENCO,/ GAEA (IARREICHLZR > TWnHzd, 4
%I LR HPE - RIS D, FRICIE, B BIR & L CH T AR BESEY) 2 IR bE
SHD LE LT E DA A~ 2B OB 2 BEEINR T GRERRI) . 7272 L,
T ARRERY 2 £ E LTEZL2HG1T. I XV BEIRERS I L5
WEE LV,
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National Road - *-
No.6 i

Center o
Siem Reap

® Landfill site for rubbish dump — Flow of organic wasted

® Rice mills ) Flow of rice husk

(I} Candidate site for biomass power plant ~ ______ Main collection area for rice
it "~ husk (about 20km diameter)

K 4-3: = 207 v I TOW - BEEMIRNEREFE O
M - G

414, NYBUNIMIZBTI2RBRNA AT ARESEOERY MR ARREREOLEY

ARRETIE, YHOMEHE LT, Y= LU T v, NUTA I F oA, Ny Z N
IND 3MDOMBENZ S A A~ AFBEAT AR E L 3D EED, v )T v 7 HIC

AT 2L EMHEL TV, L L, BNORKIREH#E LI A, NM A~ R
FEARITHE LW ERTIEH o728, SN THRAET 2SN THE LS ORK
FICHE LI eI BRI THoTo,

R TT HROKEMTHY . &0 DI RKBBEOR KD ER L TWH Ny Z Ny
PN, Bl DI AEBITRE < | BURLE DL EME M OHB L W bEWEF 2 D, FRZFEIMN
@ Thmar Kol #iX (FHIXZM) (ZI1TZ2 i 1 MW FREOE ) 223 2 KBRS KT
M 10-15 HEREFET D, Ny X UNUNEAHEERIT, ZOMREET AKX E LT, H
AL ILFEITFRIRAE AL T 5 Z L IZFEL TV D,

Ny B NAERHEEREL LTE, 10MW O KRB REBH 242 LTV 508,
FEE L LTI2ZMW <HWVO/NRER L ODDIRAZIZIER L TN ZERZEF LW EE
%%, FRIZIX, EFLO Thma Koul HIX 2 X%t5 & LI235E DA A~ AFEEFT O HI 2
BERRITR T GRARRAL),
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To Poi Pet .
(Thai boarder)

National Road No.6

B To Siem Reap
National Road —
3 SHERNTY
No.6 Center of
40 Sisophong town
National Road —;
No.5
Center of
Thma Koul town
Center of
Battambang city
® Rice mills ) Flow of rice husk
(} Candidate site for biomass power plant ~_______ Main collection area for rice

~  husk (about 20km diameter)

4-4 0 Xy B NN T ORRTE R D i
L A

UED X512, FEBEICRIVE =207 v 7 I b3y Z NN T I D HED
REWRBERT Y NVDRHLEFEALD, 7y NEBOLEDIZIIAHRI LR D5
MFHEN LI L 72D,

42, FELI7PREFHREREE
421, FELI 7 RAEEBROBMELMY

TENT 7 ABERT, AT EHSIEENERE TH L S A M TIE R TEALT 7 AE
S MW EERTH D, TENT 7 AEESRIL BRD by 7T o —HiEL FELHE T
FMREEALTEBY, —RIEHIND VY a U BRIOEFEFRT R TEAREZ 60%(K

WTE %, Zold, EHOERER A 2K LR TREE B OWINCFH 59 5,
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h - Amorphous rilaibon
i - (0256 mm thicknass
P Comprised of layers d—

of thin ribbars

Q9
W
9 9

4-5 . TENT 7 AEELOEE

TENT 7 AEERRIT, ROV ) a L RIOEERICH AR TEATE AR 0% T X
%, Schneider Electric D LR — MZ XD L, X 4-6 D LD | FEREEZOIM AFELIAR D
AT A FAY 4,880 =2 — 1 AfHHT A F3 4,600 1—R2 ThHhDHZ LIZx LT, TEL
7 7 AR OMAFELH MO A RFHH 2 2 B3 1,600 ~— 1 AfiE = X F2Y 4,600 = —
nThbd, TENT 7 AEELIL, HERMEELR L A TRARRIC L 2BHBELRR D72
W,

TEINT 7 AEERRT, PERAIZEE SR & A THERE DS | OB, AR S, T X
XXDLBY, faA Tl 5 L BHBERPDRNG BEDRIE,

TENT 7 ABELROATELTHATENT 7 A5481E. BXEERNERO =T D
K190%% 5D TWD, 7ENT 7 ZAEERIT, BTRMERERE <. AARA =T —DEALMEN
EVEAF E WA D,

M E&FEEIX L W &FEEIXK
{3
EER

FEILTF7PA
THER

0 2,500 5,000 7,500 10,000(1—H)

4-6 1 TENT 7 AEER E ORI ELRO 3 A S O
(HiH : http://bit.ly/10vArXN)
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B ERFEIAS W A&EEIXN [T EBAIAR
fieka
EEHR

FZEILTFA
KER

0 4,500 9,000 13,500 18,000 (--—H)

4-7 1 TENT 7 AR Edw L AEORBVEERR O 2 A b IR
(Hi8 : http://bit.ly/10vArXN)

422, FELI7RAEEBTHHTE S GHG HHHIBEDREXNHR

AR TICBIT DT ENT 7 AEEIFEAD GHG HIEEORENRERHET 572
DITIE, LFOF—FBUETH %D, TENLT 7 ALEHEAITLED MRV HiER (R %
BB R 2 1R,

OHUEEA SN TV D ZEE S D FEA KR

@A SN D Eh A E s O HARTHE K

OLHIEEERS

@FA SN D EhREERDO B

BUR, WA TIDEAT L7 €NV 7 7 AL E#R O BEARHESCEEIIHFTTH Y | &
G FILFE TE RV, MEOFF]TIE GHG PEHHIBE (B4 2 F 2 O B Fx 2 3
34 T/ R CcO2 TH D,
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5. EINRES T LYT Yy THOBAKRMEREDER BB A

51. HAaKEZE#OBMN

[BY]

=AU T v AN T HERRBBOCE TS 0 2@ U T, AR & KR 2 TR

IR G, AR OFE I AT T LT e,

[ EENE]
T LU T N FAEFTRE T L — OIE R = 1L X — 3R OB AR,
FRZRNBL - ARRFBBOLER T O < 0 OHEEICET 285, FFiC. KBDERER E
AFRE R L X —DFEARE, =)L F—FIH O, EE OB AL,
] itk oD B A 2 DR 5 A8 i N2 k7 2 SR,

(UL L. http://www.pref.kanagawa.jp/prs/p975449.html 7> 5 5| )

52. ¥¥nN T4 -ELTaT
52.1. BERAODIGE

20154F 11 A 3 B2 5 7 FITIRWT, M) IR OH 2B DRI = 50 7 7N
TEMT2ZLA2HME LT R T ERMERADF— " —Y 542 ARITH~WL,
PRI - FIARTHICIBW T 47A 5 HOBHMEZ AT o 72, WHE T, M&)IRESET B R PESE -
TR F—ERE O RAZHEDIFT)N EORKEREN [Z)Y—F—_"—27“3ATHT
TOBISHIMA” | OHEEEITo T,

522. Wwo—savS

MZENEOFIERN 2 BIE LT, AR TR (=207 v FMBUF, =2
Ty TR, TV TS 2R LT, Y2 A Ty STl I S —%
B L7, ¥y 747817 —% 201547 H 14 BT, REEIT—%2201641H 25 H
WCEM LTz, ZREICEABREL, ZMNMEFEITE SOLBRETH -7,

523. N/ AI2H1FHRIBEBHEARE/ NS LRILSETORR

2016 53 A3 BB 4 B, A~/ AIZBWTC, 5 7 BIBRBRICRG FTREZR T~ A Lkt
ITEBNT, ERETV, AV v =7 O AZENSMIAm L, GERERHIT
JEEEL T 22

53. SHBOFENHE
RN LS = 20 7 v MO B IBARRELEEE OfERE
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KR ZRIEENILL T DMWY Th 5,

(7)) JICA OEDOIRE I FHEA~DIRSE

Vo BT LRRF LA B E LI 2 =T 4 OB

Vo aa=7 g 2EM - T D AR

Vo RENRE, BRRE L TR X — (R B R) LBEHR @O 7
IR DEORR L ZNEEE S L ODOITBIRED ) U Tk, V=
LU T F N BURFRIE S 2 As T2

Vo vz AU Ty TINBURFE A AR RIS U BORBA% S TBURE O K
kL—= 7 O Eli

A1) Y= AV T v T~ AT =TT U ORIEDIE

VvV  ZFAF— (R EETx) EHHEEOR 7 ¥ —ICB L, BED~ A
2 =TT VREOEWIRREZRE L, MRIIENSOEZEIT I,

vV REICBU DR 2T e Y 7 MERIEO 5
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6. BURIRE

Yz DT M, ELAODOHT Y =TT BB EN B EEERAH D, v
LU T il & D i, 7 Y TN EEE S 5 7 o — U RUE pE U,
ZNODE VIS RN DRI, 2 LT R by FEOfEMKTH S, =Y
7y FINTIEE N 2 < . EHUTAEIR Tidle < BRI b L TE R ZDNTRL Th
Do ZIUDH, 40OHIE ST T — @ T S FEFRE E LT, OTEA T T ORI
fifi. @BEE L =R NVF—BEROAES ., @AEEOFfM EROREMEH 5, & C2CC
T, QE@IZT7+—HALTEY, ZOMRFLE LT [FLX—OHMPEMYHEE) %
fEE LT 5,
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FHEER - EEERGERE L AT LOFIERR

JCM Proposed Methodology Form

Cover sheet of the Proposed Methodology Form

Form for submitting the proposed methodology

Host Country

The Kingdom of Cambodia

Name of the methodology proponents

submitting this form

Japan Development Institute

Sectoral scope(s) to which the Proposed

Methodology applies

1. Energy industries (renewable-/non-renewable
sources)

Title of the proposed methodology, and version

number

Displacement of Grid and Captive Genset
Electricity by Ultra-lightweight Solar PV System,
Ver 01.0

List of documents to be attached to this form

(please check):

[]The attached draft JCM-PDD:
[]Additional information

Date of completion

XX/XX/2016

History of the proposed methodology

Version Date

Contents revised

01.0 XX/XX/2016 First Edition
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A. Title of the methodology

Ver 01.0

Displacement of Grid and Captive Genset Electricity by Ultra-lightweight Solar PV System,

B. Terms and definitions

Terms

Definitions

Solar photovoltaic (PV) system

An electricity generation system which converts sunlight into
electricity by the use of photovoltaic (PV) modules. The
system also includes ancillary equipment such as inverters
required to change the electrical current from direct current

(DC) to alternating current (AC).

C. Summary of the methodology

Items

Summary

GHG emission reduction

measures

Displacement of grid electricity and/or captive electricity using
diesel fuel as power source by installation and operation of the

solar PV system(s)

Calculation of reference

emissions

Reference emissions are calculated on the basis of the AC output
of the solar PV system(s) multiplied by the conservative emission

factor of the grid and captive electricity.

Calculation  of  project

emissions

Project emissions are the emission from the solar PV system(s),

which is assumed to be zero.

Monitoring parameters

Quantity of the electricity generated by the project solar PV system

D. Eligibility criteria

This methodology is applicable to projects that satisfy all of the following criteria.

Criterion 1 The project installs solar PV system(s).

Criterion 2

The solar PV system is connected to the internal power grid of the project site

and/or to the grid for displacing grid electricity and/or captive electricity at the




project site.

Criterion 3

The PV modules have obtained a certification of design qualifications (IEC 61215,
IEC 61646 or IEC 62108) and safety qualification (IEC 61730-1 and IEC 61730-
2).

Criterion 4

The PV modules have more than 15% of module conversion efficiency and less

than 6.5 kg/m2 of weight.

Criterion 5

The equipment to monitor output power of the solar PV system and irradiance is

installed at the project site.

E. Emission Sources and GHG types

Reference emissions

Emission sources GHG types

Consumption of grid electricity and/or captive electricity CO,

Project emissions

Emission sources GHG types

Generation of electricity from solar PV system(s) N/A

F. Establishment and calculation of reference emissions

F.1. Establishment of reference emissions

In the absence of the project, the power from the gird or the captive genset will continue to be used.
The reference emissions are the AC output of the solar PV system(s) multiplied by the conservative

emission factor of the grid and captive electricity.

The emission factor of the grid and captive electricity is set to 0.5631 tCO,/MWh. This is derived
by multiplying the grid emission factor of the Phnom Penh electricity grid published by the Ministry
of Environment, Cambodia and Institute of Global Environmental Strategies (IGES) in 2011 by 0.9.
The emission factor of the grid and captive electricity is set this way to ensure the achievement of

net emission reductions.




F.2. Calculation of reference emissions

REp = Z EGi,p X EFRE
i

RE, : Reference emissions during the period p [tCO./p]

EGip, :Quantity of the electricity generated by the project solar PV system i during the period
p [(MWh/p]

EFre  : Reference CO, emission factor of the grid and captive electricity [tCO/MWh]

G. Calculation of project emissions

PE,=0

PE, :Project emissions during the period p [tCO/p]

H. Calculation of emissions reductions

= REp

ER, : Emission reductions during the period p [tCO/p]
RE, : Reference emissions during the period p [tCO/p]

PE, : Project emissions during the period p [tCOu/p]

I. Data and parameters fixed ex ante

The source of each data and parameter fixed ex ante is listed as below.

Parameter Description of data Source

EFre The emission factor of the grid and captive Ministry of Environment,
electricity is derived by multiplying the grid | Cambodia and IGES, March

emission factor of the Phnom Penh 2011, Grid Emission Factor of the

electricity grid by 0.9 Phnom Penh Electricity Grid.
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J. Title of the methodology

Installation of energy efficient transformers in a power distribution grid, Version 1.0

K. Terms and definitions

Terms Definitions

Power distribution grid The portion of the electric system that is dedicated to

delivering electricity to the end-users.

No-load losses Losses of electricity due to transformer core magnetizing
or energizing. These losses occur whenever a transformer
is energized and remain constant regardless of the amount

of electricity flowing through it.

Load losses Losses of electricity due to resistance in the electrical
winding of the transformer. These losses include eddy
current losses in the primary and secondary conductors of

the transformer. These losses occur when the electricity

flows through the transformer.

L. Summary of the methodology

Items Summary

GHG emission reduction | Installation of energy efficient transformers (transformers with
measures amorphous metal core) in a power distribution grid reduces no-
load losses by transformers, which leads to reduction of losses

for grid electricity, thus reduction of GHG emissions.

Calculation of reference | Reference emissions are calculated by no-load losses of the
emissions reference transformer, blackout rate and CO; emission factor of

the grid.

Calculation  of  project | Project emissions are calculated by no-load losses of the project

emissions transformer, maximum allowable uncertainty for the no-load

losses of the project transformer, blackout rate and CO;




emission factor of the grid.

Monitoring parameters Energizing time of the project transformer

M. Eligibility criteria
This methodology is applicable to projects that satisfy all of the following criteria.

Criterion 1 Single-phase and/or three-phase oil-immersed transformer with amorphous

metal core is installed in the distribution grid.

Criterion 2 Load losses of the project transformer determined in line with IEC 60076-1 or
national/industrial standards complying with IEC 60076-1 is equal or smaller
than the standard values or specification values of load loss, required by the

power company of the grid where the project transformer is installed,

corresponding to its capacity and number of phases.

N. Emission Sources and GHG types

Reference emissions

Emission sources GHG types

No-load losses of grid electricity by reference transformers CO;

Project emissions

Emission sources GHG types

No-load losses of grid electricity by project transformers CO,

O. Establishment and calculation of reference emissions

F.1. Establishment of reference emissions

Transformer with silicon steel core is commonly installed in Cambodia. On the one hand
transformer with amorphous metal core has been installed to a very limited extent. Also, power
companies in Cambodia have the standard or set tender specifications for no-load losses when
procuring transformers, and such no-load losses is set on the premise of transformer with
silicon steel core.

Therefore, transformer with silicon steel core is assumed to be reference transformer in this

methodology.




Reference emissions are mainly determined by no-load loss of the reference transformer,
however, blackout rate also affects the calculation of reference emissions. Blackout rate varies
among the regions, and it is improving year by year. To achieve net emission reductions,

default value of blackout rate in Cambodia is set in a conservative manner.

Blackout rate is set in line with the general principle of conservative calculation methodology
for GHG emission reduction. A rate closer to 0% reflects shorter blackout hours, since the more
electricity is distributed, the greater the energy saving. Therefore, it is required to avoid an
underestimated blackout rate in order to achieve conservative reduction estimates. However,
Cambodia’s blackout rate is not publicly available at the moment. Tentatively, a blackout rate
in Vietnam is set in this methodology, as Vietnam is one of the transporter power suppliers for
Cambodia (Data obtained from JCM Approved methodology JCM_VN AMO05 ver01.0

(originally from the power companies in Vietnam)).

The emission factor of the grid is set to 0.5631 tCO2/MWh. This is derived from the grid
emission factor of the Phnom Penh electricity grid published by the Ministry of Environment,
Cambodia and Institute of Global Environmental Strategies (IGS) in 2011, which is multiplied
by 0.9 in this methodology, in order to achieve GHG emission reduction calculation in a

conservative manner.

F.2. Calculation of reference emissions

The reference emissions, REp, during the period p are given by:

RE, = Z(NLLRE,UJ{ X Hjp) % (1 — Bry) X EFgpjg x 107°

1

Where:
RE, : Reference emissions during the period p [tCO/p]
i : Identification number of the reference transformer
] : Identification number of the power company where the transformer i is
installed
k : Index which represents type of the reference transformer defined by its
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capacity and number of phases
NLLRgijkx : No-load losses of the reference transformer i of capacity category k for the

power company j [W]

Hip : Energizing time of the project transformer i during the period p [hour/p]
Br, : Blackout rate during the period p [fraction]
EFgriq : CO; emission factor of the grid [tCO,/MWh]

P. Calculation of project emissions

The project emissions, PEy, during the period p are given by:

PE, = Z[NLLPLL]-_]{ X (14 UNG;) X H; ] x (1 — Brp,) X EFgpiq X 107°
i

Where:
PE, : Project emissions during the period p [tCO./p]
i : Identification number of the project transformer
] : Identification number of the power company where the transformer i is
installed
k : Index which represents type of the project transformer defined by its capacity

and number of phases

NLLpyijkx  :No-load losses of the project transformer i of capacity category k for the power
company j [W]

UNG; : Maximum allowable uncertainty for the no-load losses of the project

transformer i [fraction]

Hip : Energizing time of the project transformer i during the period p [hour/p]
Br, : Blackout rate during the period p [fraction]
EFgriq : CO; emission factor of the grid [tCO,/MWh]

Q. Calculation of emissions reductions

The emission reductions, ERp,, during the period p are given by:

ER, = RE, — PE,

Where:
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ER, : Emission reductions during the period p [tCO./p]
RE, : Reference emissions during the period p [tCO/p]

PE, : Project emissions during the period p [tCO./p]

R. Data and parameters fixed ex ante

The source of each data and parameter fixed ex ante is listed as below.

Parameter Description of data Source
NLLggi ik No-load losses of the reference transformer i The latest standard for no-
of capacity category k for the power company | load loss required by the
J- power companies, or the
The no-load losses of the reference specification value of no-
transformer i are determined ex ante by load losses set by the power
applying the lower value of the latest standard | companies
for no-load losses or the specification value of
no-load losses where applicable, required by
the power companies where the project
transformer is installed, corresponding to the
capacity and number of phases of the project
transformer i.
NLLpj ik No-load losses of the project transformer i of Manufacturer’s performance
capacity category k for the power company j. | test report measured at the
time of pre-delivery
inspection
Bry, Blackout rate during the period p. Data obtained from JCM
Approved methodology
Default value: 1.87% (tentative) JCM_VN_ AMO05 ver01.0
(originally from the power
companies in Vietnam)
UNCG; Maximum allowable uncertainty for the no- Manufacturer’s performance
load losses of the project transformer i. test report measured at the
time of pre-delivery
inspection
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EFgrid

The emission factor of the grid and captive
electricity is derived by multiplying the grid
emission factor of the Phnom Penh electricity

grid by 0.9

Ministry of Environment,
Cambodia and IGES, March
2011, Grid Emission Factor
of the Phnom Penh
Electricity Grid.
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ISiem Reap in Cambodia and Kanagawa in Japan

Nov. 5, 2015

Sep. 30, 2013
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Nov. 19, 2014
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IC2C Cooperation

Objectives

e Creating low-carbon Low Carbon
tourism city Urban
development in Siem Development

Reap Province,

* Benefitting from the
results of Feasibility
Studies on Joint i
Crediting Mechanism ‘1 e-Mobility
Projects; | i

e Aiming to promote
mutual understanding
and friendship; and,

« Undertaking
development of the two
regions in collaboration

Economy i Environment' Transport

© 2016 Japan Development Institute January 2016 | 3



IStrateglcaI Steps for C2C Cooperation

lllllllllllllllllllllllllllllllllllllllllllllll LI IS

‘

~ Today’s Focus :
~ To understand and share current status of master plan
and development problems in Siem Reap City . .
- To clarify the objectives of, and, prospects for city-to- . MOﬂltOFlng &

city collaboration (C2CC) between Siem Reap Province
and Kanagawa Prefecture

To introduce Japanese technologies and solutions
focusing on the Energy and Transport Sectors .
To exchange ideas of project development, Developlng
implementation and benefits under C2CC Projects

Evaluating

@

C
EREEEN

|dentifying

Impacts
4

- JICA
- NEDO
- ADB

Defining
Objectives

M T

“IIIIIIIIII

L 4

ldentifying Products and Technologies

Problems Case studies
Current projects planning

and implement

© 2016 Japan Development Institute January 2016 | 4



Ildentifying opportunities in the Energy Sector

Functions

X Infrastructure X

Behavior

Renewable
Energy(RE)

X

Energy
Efficiency &
Conservation

o

-
-

AGC Glass ¥ f

=

= to-Energy

Saving
Equipment

© 2016 Japan Development Institute

2
¥

Localized 1

-
»

RE

Generation

\

Decentralization by
Rooftop Solar
Energy in city
Electrification
Reliable and
Affordable

Efficient Applications
Integration of
architecture and
energy saving
equipments

January 2016 | 5




Ildentifying Opportunities in the e-Mobility Sector

We are hel’e. POIICy and Grea‘[er
> Regulatory
| Actions Uptake of EVs
N N
Capacity
Building
N
Seed fund for
e-Mobili
v Industry
\ 2 4 Investments in
Research,
> Demo. Projects Manufacturing,
Marketing
N
V
Investment in
.| Recharging by > City <
RE generation Infrastructure

© 2016 Japan Development Institute January 2016 | 6



IEnergy LP4LC(Local Production for Local Consumption)

| ocal Production

Solar Energy
Generation

Waste-to-
Energy

Energy Storage
System

Local Consumption

Low Carbon Tourism City

/\

Siem
Reap

II

Renewable
Energy
Recharging
System

Energy

Efficiency

Community Energy Management System
Vi Ene_rgy_ Big Data
isualization

© 2016 Japan Development Institute

January 2016
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Solar Power Promotion and
Tourism Promotion using EV
~Activities of Kanagawa Prefecture~

R T T e
ISR S Iy 2 v o

Energy Department, Industry and Labor Bureau,
Kanagawa Prefectural Government L



World-famous Tourism Resources

Old capital: Hot spring spot:
Kamakura Hakone




World-famous Tourism Resources

—

Glant elevator
crossing the floor
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Night view of Yokohama
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Low carbon tourism urban development and
the role of local government
from the perspective of energy sector

Central
Cooperat Local

Government . Government

[Issues]
Securing stable and reliable energy
Reducing environmental impact to
protect tourism resources

[Role of local government]
o Cooperation with the central
government
o Effective planning which is suitable
for the region
 Raising public awareness on the
environment 5




Kanagawa Smart Energy Plan
O Background

The plan was formulated as a basic plan of the energy policy based on
“Ordinance on promoting renewable energy in Kanagawa (July, 2013)”

Three Principles

O Less dependence on nuclear power

O Consideration for environment

O Promote local production for local consumption

Decentralization

Centralization

RNRNRNNNN
RN
..

Solar Power Wind Power

Gas Cogeneration
Thermal Power



Kanagawa Smart Energy Plan

Electricity consumption and decentralized power generation
In Kanagawa prefecture (Target)

60 billion kWh

50 billion kWh

40 billion kWh

30 billion kWh

20 billion kWh

10 billion kWh

10% reduction

_____

590.06

531

9.6%

25%

501

I 14.59I

57

0 billion kWh

‘ Decentralized

Consumption power

FY 2010

Decentralized

Consumption

FY 2020

15% reduction

45%

b A
Renewable
energy etc.i

I Gas

cogeneration

Consumption power

Decentralized

FY 2030




Solar power installed capacity
In Kanagawa Prefecture

700,000 kW : Total
. National level “Feed 62.4
O Industrial (<10kW) _ L (26.8) |§§§Y|Ve'¥j)
In Tariff” started
600,000 kW -
O Residential (>10kW) » /
500,000 kW —
7 / 33.0
400,000 kW 356 -
— Local level (15.2)
“Subsidy” started
300,000 kW -
20.4 UZe
3
200,000 KW 13.1 —
9.5 (3.6) 42 o
(27) 1.8 233 .
100,000 kW T : _—
16.2
o 113
0 kW I T T T T i
2009 2010 2011 2012 2013

(Source) Regional Energy Department, Industry and Labor Bureau, Kanagawa Prefecture



“Roof Rental” Solar Power Project

The “Roof rental” solar power project is a solar power generation project,
where the owner of a building leases a space such as roofs while a power
producer rents the space for installing solar panels and produce power
based on the “Feed-in-tariff”. The building owner benefits from rental fee etc.

(MDRoof rental contract

<®So|ar panel installation
Power producer

-

®Payment of rental fee

@Sale of electricity

@Revenue
(total amount fr =,
om electricity
produced) —slle

Power company

Yokohama Sakae High School ’



Thin Film Solar Cells

Thin film solar cells, which are lighter and thinner than conventional solar
cells, can be installed on places such as factory roofs, slopes of railways/
roads, inside of glass windows of office buildings, handrails of balconies of
apartments, where conventional solar cells could not be installed.




Thin Film Solar Cells Dissemination

Factory roof before installation Factory roof after installation

Light weighted solar
cells are installed on
corrugated slate roof of
the factories.

”l”llllﬂlll/ﬂ.r/-:~>.~.-.

Railway slope before installation Railway slope after installation

Solar cells which
are integrated in
an anti-weed
sheet, are installed
on railway slope.




Challenge for EV Dissemination

[ Initiative KANAGAWA]

e Creating initial demand

* Promoting infrastructure Subsidy | RS —
development input | e 8 % ar o

« Enhancing people’s N
awareness | b

Target item Target Result
year J (end of 2014)

No. of EV 3,000 cars

FY registration (0.1% of all cars) 0,855 cars
2014 In Japan
No. of fast 100 unit 362 unit -

chargers



EV Taxi Project

mm— ‘/ ___(EV taxi shared stand

Lottt \}
e

--------

Taxi
Association

\

[Issue) [Efforts by Prefecture]
Installation cost e Provided subsidy to install
vehicles and charger
Developed EV priority stand
Organized events to promote
the use of EV
o Assisted training of EV drivers

Cooper
ation

Cruising distance
Promote usage
Lack of drivers




EV Taxi Project

EVHZ 5 —-8RLER )

(HBFNRFIV-BE NISSAN

recae [ Ty

. B PUCHTI-

Radio Taxi

Exhibition and Test drive event

Taxi Stand

.

Dispatch in turn

U °

G

I Sea gulls are the mark for E |

=% <= (D1

EV taxi standby QOrdinary taxi standhy

Mixing EV taxi and ordinary taxi

Hubke Az 2L L)

VSQFJ- ECHAESL]

R

EVSDY-eR—FH1e = e Distribution of

eyl coupons for EV
taxi as a
campaign

REPCMADZ. CO2 ERCBLEEA, EREIVIHIHNTT. - -
RROEMICIAT T 2UE—WRESY 1/3 & DENCENTLRT. @ A -
BERAZERNOIOU-EMUTT. " — -y

EVADI—CHROTUEELEFT.CO2HRICARTEZF7,
F9E. BREBICTHASEZL ! mnsummecncray 14




EV Tourism Model

(Coupon can be used
0 2SC s for tourism facilities)

Tourism 1000 ' ., pusnve 1060
ﬁ facilities eCOH=1Y

Cooperation ¥ T 9000

Tourism WA 2014.11.30
businesses

an business placing

e -

EV and motorbike at Hotels.
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Utilization of EV as Storage Battery

/_—-\/_—-\

| 4
“RLelER -
-sigauunpn <008

diBibgpnpymedRREE

PP at'vy

.

To supply power to institution

’\\\\\\\\\\\

\\N
NIRRT

_ Charging
E Power
T — feeding

To supply power to factory 16



Centralized power system to Decentralized system of
local production for local consumption

Power System

Thermal

power = !

Biogas .
g Co generatlon

ﬁﬂ

Energy Management -inﬁ J@E
System AT

.. . Solar/Wind  Storage
N Power Battery

Solar
Power

e ———
Exhaust heat Sm— | |

2nd Generation »
EV
SS a

Smart House

17



Thank you for your attention !
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AGC

Environmentally friendly

products

':/4@)
Light Joule

Takeshi Kawanobe
Director, Lightweight PV Group, System Solution BU,
AGC Glass Japan/Asia Pacific
Asahi Glass Co., Ltd.
Jan. 2016



AGC

Light Weight Solar Module

Light Joule

= ® = | V 4
;; TUVRheinland § ~~~~

AGC JbfE¥



Needs for Light Weight Solar Module

Light joule decrease the load on the building.

/ PV module weight \

s S

k&Zt glass PV Light Joulez/

1) 54 cell type comparison
2%:2) This weight is changeable depending on rooftop design.

/XZ PV module+ metal fittings weight (Kg/sqgm) \

e

k 3.2t glass PV

Light Joule

1/

AGC ASAHI GLASS

3



Merit for Lightjoule

\ !/
AKBEMNRIVEE BTN, ‘:. ‘: Lighter-weight solar panels will reduce
BYUNOERERSTIEHNTEET, - g the weight load on the building.

7\

Light joule can be installed where standard modules can not be installed due
to building structures.

AGC JbfE¥



Lightjoule
Lightjoule is an ultra-lightweight ﬁ

solar panel. |_Ig|’T|Z JOLI‘e

1 Y

T 1

{
- / 74 £ 1
: L 1171
S 1

S L ~L
i adih i - S

AGC Kansai Factory (Roof Top) Daikoku Pier T-4 Transit shed,
Port of Yokohama, Kanagawa Pref.

AGC ASAHI GLASS 5



Why is Lightjoule so light?

Lightjoule usesl Leoflex] Glass, made by AGC

[Leoflex] Glass is Chemically Tempered Glass ,
glass technology for “Smart Phone”
the thickness of glass is 0.8mm

Current Glass L

3.2mm/t 0.8mm/t

AGC ASAHI GLASS 6



Structure of Lightjoule

“Leoflex”
Weight of Lightjoule
W, reduced to 9.5kg/sheet

Weight of solar panel is
17.0kg/sheet

2SI ™
sxivy-umasg (00

Conventional cover glass

Leoflex reduces the panel weight by approximately 50 %

AGC AGC ASAHI GLASS 7



Kanagawa lightweight photovoltaic

About 2MW nominated projects
within 2015 FY using Lightjoule

1. AGC Namamugi Warehouse rooftop :645kW
2. KIRIN Yokohama Factory rooftop : 700kW
3. Shonan Gakuen (school) rooftop: 330kW

AGC



Borei Angkor

856pcs estimated
Mounting

¥

6.4 ton reduction
normal module
AGt

SO0 675k

| 004K 675N
BoreiAngkor (il Fra—JL) (1)
6004t 135KkW

1ZBFE 28.88W

BoreiAngkor (IRL-A 7 2»a—IL) 2
2568 57.6kW

1283 28.8kW

AR LW2255Z1A
Pmax; 255W
Voo 345V
lse  8,70A
Vpm 28,2V
lpm :7.8BA

1482585235

]




Other products for sustainability

Ceramic color

aggregate
ETFE Film
(Tetra fluoroethylene -
Architectural glass Fluoropolymer  ethylenecopolymer)
resin for coating
g«:r nFluon M

AGC AGC ASAHI GLASS :



Low-E Insulated Glass Units

Ecoglass

Special metal coating {Low-E
coating) selectively

tramsmits/reflects light and [
heat .

Moisture
abzorption

material
A greater heat insulating/shielding performance
achieved with a special metallic coating (Low-E
coating) between the |G unit.

AGC 17

.,

Energy-saving with Ecoglass

(in Japan)

0% 0% 40% 8% BO% 100% 120%
Housshold Ecoglass use in 2010 (estmated based on approx. 5000

househokds in total) D

We can save the electricity equivalent to the
amount generated by two nuclear reactors®.

100 milliom hluwathfeactm'! !
A

All Rights Reserved Copyright (C) MIF#EX St Asahi Glass Co., Lid



Benefits of Low-E Insulated Glass Units

==

Contributes to providing spectacular

o riverside view to hotel guests
Cuts down direct sunlight
and protects guests and

building from UV Solar Radiation from Window

| Single Glass Low-E Glass

-, )
Halves the heat from the 1 82%

sun, and reduces 55% of ol O 55%
air conditioning load o reduction of
heat gain

http://www.ecoglass.jp/s_about/can.html



Corporate Profile

AGC



Trade Name

Incorporated

President &
CEO

Book closing
date

Subsidiaries

Employees of
consolidated

companies

Corporate Information

Az of March 27, 2015

Asahi Glass Co., Ltd.

T 100-8405
Shin-Marunouchi Bldg., 1-5-1Marunouchi, Chiyoda-ku, Tokyo, JAFAN

Tel : +81-(0)3-3218-5741
Corporate Communications & Investor Relations Div.

(Shin- Marunouchi Bldg. 31F)
Tel : +81-(0)3-3218-5603 Fax : +81-(0)3-3201-5390

June 1, 1950 [Founded : September 8, 1907]

Takuya Shimamura

December 31

90,873 million yen [Number of shares outstanding : 1,186,705,905 shares])
(as of December 31, 2014)

Subsidianes: 219 including 175 companies overseas
(Consolidated subsidianes 194 including 156 companies overseas)
Affiliate companies: 46 including 32 companies overseas

21,114

AGC ASAHI GLASS

14



AGC belongs to MITSUBISHI Group

1st Mitsubishi president
Mr. Yataro Iwasaki

\

2" Mitsubishi president
Mr. Yanosuke Iwasaki

I

\:eptember 8th, 1907

sahiGlass

|Mr. Toshiya Iwasaki

15

he Ban
of Tokyo-

Mitsubishi
FJ

Mitsubishi
Motors

Other

B2C
companies

itsubishi
orporatio

Electronics

Nikon (Precision
Machinery)

Kirin Holdings (Food)
Nihon Yusen (Logistics)
Nippon Oil corp. (Oil)
Tokio Marine (Insurance)

Other 18 companies

Nikon
KIRIN

15



AGC Group’s Global Network

The Group operates in approximately 30 countries and regions in the world.

Total 194 consolidated subsidiaries (38 in Japan/156 overseas)
As of December 31, 2014

Europe  Japan/Asia Americas
39 36 19

Major subsidiaries

Japan/Asle

Compamny Ciountry Company Coumntry Company Country
AGC Glass Europe 5.4 Belgium AGC Glass Products Co., Lid. Japan AGL !SIESS Company Narh| The Unied
America States
AGC Automotive Europe S5 A Belgium AGC Glass Kenzai Co., Lid. Japan AGC Glazs Brazil, Inc. Brazil
AGC Flat Glass Czech a.s., clen | Czech
AGC Group Republic AGC Techno Glass Co., Lid. Japan
AGC Flat Glass Klin LLC Russia AGC Display Glass Yonezawa Co., Ltd. | Japan
OJ5C AGC Bor Glassworks Russia lse Chemicals Corporation Japan
AGC Ceramics Co., Lid. Japan
Aszahi Glass Fine Techno Korea Co., Lid. | Korea
AGC Display Glass Tawan Co., Ltd. Taiwan
PT Asahimas Chemical Indonesia
AGC Flat Glass (Thailand) Public Thailand
Co .Ltd

AGC ASAHI GLASS "



Business Overview

Glass

" Flat Glass >

-Float flat glass

-Figured glass, Polished wired glass

-Low-E glass

-Decorative glass

-Fabricated glass for architectural use

(Heat Insulating/shielding glass,
safety/security glass, fire-resistant
glass) . etc.

— Automotive Glass

-Automotive glass

Electronics Chemicals Ceramics/Other
- Displ " Fluorochemicals L-Ceramic products

~Logistics and financial

-LCD glass substrates Fluori .

: ; e as -Fluorinated resins
-Speclany glass for dlg.play applications ~Water and oil repellents
-Display related materials -Gases
~-Glass for solar power -Solvents

system . X
v -Pharmaceutical and agrochemical
;‘ztﬁ:::taﬂ:;ass for intermediates & active
ingredients
-lodine~-related
materials, etc.

Electronic Materials

-Semiconductor process materials

- Optoelectronics materials

- Lighting glass products,
laboratory glass. etc.

— Chlor-alkali & urethane

-Raw materials for vinyl chloride
polymer

-Caustic soda

-Urethane, etc.

AGC ASAHI GLASS N



Market Position in Global

#FY2014 company estimates

Flat Glass Automotive Glass

-
No.1 AE_-G GTDUF—} No.1 AGC Group

No.1 Sﬁmtﬁnham + Central G|355>55% No.1 Saint-Gobain + Central Glass > §5%
No.1 Nippon Sheet Glass Group No.1 Nippon Sheet Glass Group

No4 Guardian

.
& Sycijude China
Glass Substrate for TFT-LCD

No.1 Corning
No.2 AGC Group
No.3 Nippon Electric Glass

AG c All Rights Reserved, Copyright (C) METF#&E & Asahi Glass Co., Lid. 5




Changes in the Financial Results

(100 million yen)

J-GAAP IFRS
3,000

18,000
15,000 2,500
—
1
—_
w 12,000 —- 2,000
4]
m
74
Rl
9,000 —- 1,500
6,000 —- 1,000
o o
3,000 — 500
A
0 0
FY2015
FY2008 | FY2009 | FY2010 | Y2011 | Fr20l2 FY2012 | FYZ013 | FY2014
Farecast
I Met sales 14,443 11,482 12,889 12,147 11,200 11,900 135,200 13483 13,550
. (peirating profit 1,540 B&7 2,292 1,657 92g9 1,018 g 621 00
Profit for the year attributable to owners of the parent " 392 200 1,232 953 438 L1 151 159 400
Operating profit margin 10,9 £.5% 1/.6% 13.6%: . H% 3.6% 5.1% 4.6% 2.2%
Mividend per share 24 ¥lG Nib | el ] | el b ¥1E ¥1lB5 k¥la

KG_C " Met income in J-GAAF.

All Rights Reserved, Copyright (C) T8 8 H Asahi Glass Co., Lid.
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Proposal of Fuel Save Solution
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Solar Energy Group

Confidential 1




Agenda KYOCERd

1. Why PV Hybrid System ?

2. What Fuel Save Controller Does ?
3. Maximization of PV Penetration
4. Diesel Fuel Saving — Simulation

5. Benefits of Kyocera Proposed Hybrid System



1. Why PV Hybrid System?

KHOLCER

Background
($/L) ,;7 Retail Diesel Price
1.40 w..;’

1.20
1.00

0.80 | 4 r (lj
0.60

0.40 Au \, 4
N\"J ™ Fuel cost is increasing. -
— A significant impact on
0.20 ! generation cost.
| [
|4 \
0.00 P/ NN ]
1998 2002 2006 2010 2014

|
! Z\) Fuel Cost
| 2

J

Today

In order to reduce fuel consumption,

Diesel Gensets(Exsiting) + PV system

> 4

rrrrrr

*Max capacity of PV was 20%
to diesel gensets capacity

Confidential




1. Why PV Hybrid System? KYOCERd

Advantage of PV Hybrid System

Diesel PV Gen.sets+PV
Gensets Hybrid System
Elec. Stability O X O
Load Tracking @) X O
Generation Cost A @ A
Environmental Free X O A

2> Need to reduce more diesel consumption... .. %

In order to increase PV...

Diesel Gensets+PV+Fuel Save Controller

Fuel Save Controller can increase
PV penetration from 20% to 60%

Confidential 4




2. What Fuel Save Controller Does? KYOCER

1. Data Gathering
2. PV Generation Control

Fuel Save Controller

FUEL SAVE CONTROILER

. FUELSAVE CONTROULER

FUEL SAVE CONTROLLER (o \

Gensets
Electricity

Control
Data




3. Maximization of PV Penetration KYOCERd

PV PV Generation
MAX600kW .
il Control Fuel Save Controlled Generation
Controller by FSC
: ( Fi(i) kWh Current
550kW i
I = 250kW = T Lo
PCS <« MAX:500kW
|
420kW e
250kW TP
MAX:500kW
okw i P — Load — PV (with FSC) ''M®
M KX:SOOkW Gensets power ~— = Sunirradiance
Diesel Gensets Demand
When demand load dropped :
- FSC controls PV generation to
keep 60% of demand load.
Power Supply - Operators keep multiple
gensets running.

Confidential 6



4. Diesel Fuel Saving — Simulation KYOCERd

. $K
Assumptions 40,000
Site type Mining : Initial cost
Annual saving

Solar irradiation 1,814kWh/m? .

B Accumulated saving
Peak load 3,150kW 20,000 against initial cost
Gensets Capacity 1,000kVA x 5
Gensets efficiency 3.77kWh/L
Fuel cost $1.20/L 0.
PV size 3.000kW 6 7 8 910111213141516 17 18 19 20
PV system layout Below 10,000

* Annual Inflation Rate ; 5%

sasiiie) | i)/ - Pay Back Time : 7years
[osaaaeis |. - ceseaas /| - Total saving for 20years : $50,000,000--
/ - Annual Fuel Saving : 1,300,000L
S~— 300m —— - Annual CO? Emission Saving : 3,600t

Detailed simulation to be provided, on your further info.



5. Benefits of Kyocera Proposed Hybrid System KYOCERd

1. Simple System Configuration
-Can be hybrid with existing diesel gensets.
-Does not control gensets directly.
-Can operate without batteries.
-Expandable from smaller size to larger size.

2. Solar generation is not additional to gensets generation.
- Can reduce fuel cost.
- Can reduce CO2 emission.

3. Sunlight available everywhere
-Does not require transportation all the way to Customer’s site.

4. Cost of Sunlight ....... Available for free & no risk of inflation.

5. Can improve a penetration of solar generation against gensets capacity,
from 20% ( conventional ) upto 60% ( Kyocera )

6. Kyocera as 39-year-experienced player in solar industry, as the pioneer !
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Cltyﬂm City C@operatlon
Wlth Siem Reap and Ka |

A

Japan Development Institute Ltd.,

March 3, 2016
J D l Japan Development Institute

© 2016 Japan Development Institute



ISiem Reap in Cambodia and Kanagawa in Japan

Nov. 5, 2015

Sep. 30, 2013

—

Nov. 19, 2014

33

.....
..........
---------------

- 3
——

© 2016 Japan Development Institute "March 2016 | 2



IC2C Cooperation with Siem Reap antd Kanagawa

Objectives

e Creating low-carbon Low Carbon
tourism city Urban
development in Siem Development

Reap Province,

* Benefitting from the
results of Feasibility
Studies on Joint i
Crediting Mechanism ‘1 e-Mobility
Projects; | i

e Aiming to promote
mutual understanding
and friendship; and,

« Undertaking
development of the two
regions in collaboration

Economy i Environment' Transport

© 2016 Japan Development Institute March 2016 | 3



Rooftop Solar Projects in the five stars hotels

S | gzg!
\ \

.
N

© 2016 Japan DevéloM Institute



Ildentifying opportunities in the Energy Sector

Functions

X Infrastructure X

Behavior

Renewable
Energy(RE)

X

Energy
Efficiency &
Conservation

o

-
-

AGC Glass ¥ f

=

= to-Energy

Saving
Equipment

© 2016 Japan Development Institute

2
¥

Localized 1

-
»

RE

Generation

\

Decentralization by
Rooftop Solar
Energy in city
Electrification
Reliable and
Affordable

Efficient Applications
Integration of
architecture and
energy saving
equipments

March 2016 | 5




e-Mobility using Electric Reumork-Moto

+Improve the _

& Angkor tourisin

¥ experience with
better -

;:f‘t-;congestiro awn

Reduce’
Impacts on
Angkor Heritage
Park.

v“‘"’

’Iower fuel costs
and higher
income.

Target-generated objectives for “Eco Mobility”

as following key points are examining and

making solutions by Japanese JCM (Joint
rediting Mechamsm) Team in 2014;

..".

Mareh 2016
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IOnsite Production for Onsite Consumption

Onsite Production

Solar Energy
Generation

Waste-to-
Energy

Energy Storage
System

Onsite Consumption

Low Carbon Tourism City

/\

Siem
Reap

II

Renewable
Energy
Recharging
System

Energy

Efficiency

Community Energy Management System
Vi Ene_rgy_ Big Data
isualization

© 2016 Japan Development Institute

March 2016

8



WORKSHOP ON LOW -CARBON Ssgmmﬂ éﬁmmi’wgmemwemﬁ
TOURISM CITY DEVELOPMENT Senfpampeas
SIEM REAP. 25 JANUARY 2016 LOUTRE ‘395 bd fesan $ILO9H
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' We would like to hear from you and answer any
Japan Development Institute ~ 0Uestions that you might have.

kimura@jditokyo.com
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© 2016 Asian Gateway Corporation



\
Asian Gateway Corporation (AG:C)
Tokyo based. d / ' "

S

AsianGateway

© 2016 Asian Gateway Energy Inc. January 2016 | 2



IBackground and Objective in Establishing the Asian Gateway

Asian Gateway (AG) was incorporated to promote “the Strategy of Japanese Infrastructure System Export” on
March 10th of 2015.

International Development
Consulting
DI/AG collaboratio

Background

Systemic infrastructure export in
Southeast and South Asia by
Japanese companies has accelerated,

and, the business promotion and Business Planning PPP
fundraising by public-private

partnerships (PPP) controls the r (/I Public Funds ‘
degree of success of the endeavor. Fundraising and

~—_Investment

. . SPC incorporated in
AG provides international

. o _targeted countries N
development consulting services in
tandem with JDI - breeding projects
leading to infrastructure systems Doing business as

export, and doing business after an SPC
careful financial planning and
focused fundraising

Exit planning of SPC

JDI; Japan Development Institute Ltd. (#k=<tt B ARBERBERIAFRET) 7 —— e
SPC; Special Purpose Company (43I BHSH) T ———

© 2016 Asian Gateway Corporation January 2016 | 3



IAG’S domain for ISE = JDI's cultivated targets

AG focuses on the domain JDI has carefully cultivated for industrialization and composition for Infrastructure

System Export (ISE).

The domain for ISE

Industrial Park or Special
Economic Zone

Urban Transportation and
Mobility

Urban Development

Societal Eco-systems

Communication and
Security

Agriculture Development

© 2016 Asian Gateway Corporation

TR B

4 Ry --’ﬂ"“?

January 2016 | 4



ICorporate Philosophy

To contribute to the development of the social economy and
concurrent prosperity of Asia.

Therefore, we orchestrate professional interventions to
produce responsible yet robust outcomes in pursuit of
coincident healthy profits for our country and a variety of host

countrles whlle maX|m|zmg beneflts to the Iocal soc:|ety

% ” "r ./.“!__—‘_“‘,”

© 2016 Asian Gateway Corporation January 2016 | 5



IOur Vision

s Realization of sustainability in Asia’s societal
mprovemen .
environment

© 2016 Asian Gateway Corporation January 2016 | 6



PPP Initiative for doing business

Systemic infrastructure export in
Southeas and South Asia by

e National Strategic Development Plan
e Government Aid Policy
e JCM(Joint Crediting Mechanism)

e City to City Collaboration
e EV Tourism and RoofTop Solar

* International Consortium for JCM
e Business Partnership with Asian Gateway
e Consulting and Trading for Sustainable Energy

PPP Scheme -

© 2016 Asian Gateway Energy Inc. January 2016 | 7




City-to-City Cooperation on November 5th of 2015

0Ooperation
towards Low-

Carbon Tourism

City Development
between Kanagawa
Prefecture of Japan

and Siem Reap '
ovince of the

gdom of

Cambodia

(g 2016 Asian Gateway Energy Inc.

January 2016 | 8



AG Group’s Target Domains

AsianGateway

!

v v

Energy Mobility

Dev. Dev.

AG: Asian Gateway Corporation
AGE: Asian Gateway Energy Inc.
AGM: Asian Gateway Mobility Inc. (to be incorporated)

© 2016 Asian Gateway Corporation

Low Carbon
Urban
Development

Eco
Friendly

e-Mobility

Energy = ~ Mobility

Economy [FEAVIFONMEnty Transport

4

Electro mobility (or e-Mobility) represents the concept of using electric powertrain technologies, in-vehicle information, and
communication technologies and connected infrastructure to enable the electric propulsion of vehicles and fleets. Powertrain
technologies include full electric vehicles and plug-in hybrids, as well as hydrogen fuel cell vehicles that convert hydrogen into
electricity. e-Mobility efforts are motivated by the need to address corporate fuel efficiency and emission requirements, as well
as market demands for lower operational costs. (Source: Gartner)

January 2016 |

9



IVision, Mission, and Activities

Asian Gateway (Cambodia)

Energy Business Mobility Business

B Realize an inclusive and sustainable Low Carbon
Compact City

B Achieve true economic impact to the province that

contributes concurrent prosperity to the nation

B Develop a Renewable Energy*
industry as a major energy

B Promote Eco-Mobility* using
Electric-bus and/or taxi in

provider in Cambodia; Cambodia;
Bl Promote Energy Efficiency B Reduce the negative impacts of the
Improvement current transportation system to

urbanized areas;

M Develop Mega Solar Farms: B Angkor Mobility Service

M Develop Rooftop Solar Installation | M Fleet management with tracking
at the commercial level; and trace

B Develop Residential Solar Bl Promoting new market of Electric
Installation; Passenger Vehicles, Electric

Bl Monitor Energy Consumption Freight Vehicles, Electric Personal

Urban Commuters(TBD)

*k1; Renewable energy is generally defined as energy that comes from resources which are naturally replenished on a human timescale, such
as sunlight, wind, rain, tides, waves, and geothermal heat.

*k2: Eco-Mobility is a term used to describe travel through integrated, socially inclusive, and environmentally friendly transport options,
including and integrating walking, cycling, wheeling, and flying.

© 2016 Asian Gateway Corporation February 2016 | 10




Ildentifying opportunities in the Energy Sector

Functions

X Infrastructure X

Behavior

Renewable
Energy(RE)

™

X

Energy
Efficiency &
Conservation

Energy
Saving
Equipment

© 2016 Asian Gateway Corporation

1
\‘.

Decentralization by
Rooftop Solar
Energy in city
Electrification
Reliable and
Affordable

Efficient Applications
Integration of
architecture and
energy saving
equipments

January 2016 | 11




Ildentifying Opportunities in the e-Mobility Sector

We are hel’e. POIICy and Grea‘[er
> Regulatory
| Actions Uptake of EVs
N N
Capacity
Building
N
Seed fund for
e-Mobili
v Industry
\ 2 4 Investments in
Research,
> Demo. Projects Manufacturing,
Marketing
N
V
Investment in
.| Recharging by > City <
RE generation Infrastructure

© 2016 Asian Gateway Corporation January 2016 | 12



IAG Board members

Dr. Shoichi Mr. Tomonori Mr. Koji

KOBAYASHI KIMURA TERADA Mr. Yasuo IZUMI

Job itle Chairman CEO CFO Auditor

Another CEO and Senior Partner of Managing Vice Chairman of
@ffice Chairman of JDI JDI Director of Forval JDI

© 2016 Asian Gateway Corporation January 2016 | 13



ISummary of Asian Gateway Corporation

Corporate Profile of AG Company Logo and Colors

Company
Name

Asian Gateway Corporation

=51 s March 10th, 2015

Dr. Shoichi KOBAYASHI (Chairman)
Board Mr. Tomonori KIMURA (CEO)
members Mr. Koji TERADA (CFO)

Mr. Yasuo IZUMI (Auditor)

AsianGateway

Itsuro Build. 5F, 3-7-2, Kanda Nishiki Cho,
Chiyoda-ku, Tokyo T101-0054

Address

Telephone 81-(0)3-5280-7707

JDI
Forval
Shin-Fuji Shoji

Main
Stockholders

Subsidiary To be incorporated in Cambodia soon

© 2016 Asian Gateway Corporation January 2016 | 14



Contents

Asian Gateway (Cambodia) Corporation. **(AGCC)
Phnom Penh based.

AsianGateway

© 2016 Asian Gateway Energy Inc. January 2016 | 15




ICompany name and Head office

Name
Asian Gateway (Cambodia) Corporation

To be established March of

2016

Head office
TBD

Company Logo

“Business Objective:
e Realize an.inclusive and
sianzateway gustainable Low Carbon

Compact City

Domain Name
@asiangateway.co.jp
© 2016 Asian Gateway Corporation February 2016 | 16




Ilntegrated approach captures the full project value

Value Creation

Project Implementation

Quality '
""""""""""""""""""""""""""""""""""""""""""" Assurance :
Production : E
Start \ E : '
; AGCC ) ' Installing '
\—f Procurem-
: ent E ;
: Debt / : :
---- 1. .. EEEEEEEEEE. Equity
Financial : Structuring v : W v E
closed | v T oo
\ JohAcsC Detaiing % pyoject M t/ Supplier & Installer Supervision
_____ A L] Desion roject Management / Supplier & Installer Supervision -
PPA award ! E
Basic '
apanese Engineering : . ;
ove s & Design _ : o oo _
Proje o JOINt Gredltmg Mechanlsm SubS|dy :
Business " '
Modeling s Risk Mltlgatlon Representing the Japariese government,
JICA , ADB and key local financial and government
FS & Site partners (City-to-City Collaboration).

Assessment ' ' :

Project 1 1
secured ' ' Tlme

© 2016 Asian g g
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INew business and investment models are required

New business and investment opportunities are emerging
close to the customer

Generation
and fuels ranmission Distribution Retailing Customer

§ -- B
= o 'i' |
9 gc le

= ' :
"5 Generation Energy efficiency

G

and fuels Tranmission Distribution Retailing

----------------------------------------------------------------------------------------

Customer

...................................

© 2016 Asian Gateway Corporation http://www3.weforum.org/docs/WEFUSA_FutureOfElectricity Report2015.pdf January 2016 | 19



IThe Future of Electricity

The electricity industry is transforming, with a number of
structural and disruptive changes challenging the traditional utility
model. A mix of technological, economic, regulatory,
environmental and societal factors is resulting in a lower carbon,
digitized electricity system with new players emerging. This new
landscape will be more complex and interrelated than ever
before.

http://www3.weforum.org/docs/WEFUSA_FutureOfElectricity Report2015.pdf

#2016 Asian Gateway Cofporation \\ February 2016 | 20



IWhy Develop Solar Energy Generating in Cambodia?

High
electricity
tariffs

(

Uncertain
fossil fuel
prices

\

¢

Low
rates of
electricity
access

|
/

¢

Declining
~costs of solar
PV

|

_—

¢

© 2016 Asian Gateway Corporation

-
1

iy
1

bl

pLL g
A

PV; Photovoltaic

A

I High: 6.5

o™
A

Legend:

Average irradiation
(kWh/m2/day)

Low: 6.2
Water Body

Provincial Boundary

e |nternational Boundary

February 2016 | 21




IAGCC provides “e3” solutions

increased use of renewables enhanced energy efficiency

develop national energy
policies and regulatory
frameworks

improve access to modern
biomass technologies

energy

Meet our goals for secure,
reliable and sustainable energy

technological assistance

develop capacity-building
at national and regional
level

create the necessary
economic, social and
Institutional conditions
in the energy sector

promote public-

ivat t hi '
private partnership provide

environmentally
sound technology
transfer

improve access to
reliable, affordable,
economically value,
socially acceptable
and environmentally

sound energy service reducing pollution

financial and innovative
financing mechanisms

© 2016 Asian Gateway Corporation January 2016 | 22



IAGCC’S valuable services

¢ Rooftop Solar

¢ Floating Solar
e Biomass

e Decentralization

e Renewable
Energy
e Energy Efficiency

* Innovative local .'

economical
society
e Fundraising

e Decarbonization
e Joint Crediting
Mechanism

Support

AGCC is an independent energy integrator and orchestrator
using Japanese technologies from a base in Cambodia.

© 2016 Asian Gateway Corporation January 2016 | 23



IAGCC standpoint and advantages
.~ Consulting

-~ Joint Crediting Mechanism
Customers s | |
. © Government Relationship

< PPP Initiative
X Technological Assistant

-
-
-
-
-
-
-
-

e - Select local installers

- © Interventions

Customer first

- Trading and Transfer
. Japanese Technologies

| > Project Management
v v . (Project implementation

. . progress
Suppliers Installers (EPC) progress) |
-~ EPC's construction

. supervision program
.~ EMS

© 2016 Asian Gateway Corporation January 2016 | 24



IPositioning of AGC Cambodia

Orchestration by AGC Cambodia from planning to operation.

Landowner/
Rooftop Owner

Japan Government
(MOE/METI)

Investors/Creditors

Local Community/

. Provincial Government !

AsianGateway

EPC: Engineering, Procurement, and Construction
O&MM: Operation and Maintenance/Monitoring
IPP: Independent Power Provider

PEC: Private Electricity

REE: Rural Electricity Enterprise

#"%_ Cambodia /"

| | Ryal Government of
: Cambodia |
‘(M|\/|E/EAC/7EDC/MOE) 1

EDC/IPP/PEC/REE O&MM Partners

© 2016 Asian Gateway Corporation February 2016 | 25



IEnergy Service

4 ) 4 _ )
Rooftop Solar Power On-Grid Mega Solar
Generation Farm
(EREZ KEGHHRE) (RFEERANTY —F—)

J . J

One-site Installation Service
(A VYA MER - ZREY—ERX)

.

IPP by Mega Solar Farm
(MILREIEEE)

Sales and Design and = Construction Operation Monitoring
: : : rocurement and ,
Marketing Engineering (3B:2) and Maintenance and Tracking
(B¥) (8%sh) Installation GEF) (E=5Y>7)
(&)

ESCO(TBD in the near future)
(ESCOE%)

.

Financing Program
%%:T:J:&iﬂznfg?v%r Provider (JCMtE-I-iE\IJ : $l§tlzll: : @EIE)

ESCO: Energy Service Company

MRV: Measurement, Reporting and Verification \ /
CM: Joint Crediting Mechanism

© 2016 Asian Gateway émpmeaidmm February 2016 | 26

Distribution of Energy Saving Equipments 4
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IOur target Solar Power Generation Sites

Installation Site

o

© 2016 Asian Gateway Corporation

Commercial

Hotels
Hospitals
Schools
Factories
Shopping Malls
District Centers
Restaurants
Bus Stations
Banks

Factories
District areas

Used golf
courses
Idle places

Utility-scale

Factories inside
Special

Economic Zones

Shopping Malls
Airports

Military Facilities

Government
buildings

- Pondage
- Reservoir
- Lakes

- Dums

Wastelands
Sharing Solar
with agriculture

Not applicable
below 200kW

Not applicable
below 200kW

Not applicable
below 200kW

February 2016 | 27



IAGE’S Service Scheme for Solar Projects

Pre-Development Technical/Financial Implementation
/\ A /\

) : Operation
Sales gnd Des_lgn a_nd SR A Construction and
Marketing Engineering (GAE) and Maintenance
(EX) (3%&t) Installation GER)
(#EfT)

Preliminary Design Turnkey Eng. Design Supervision

Preparation{z =6} blolo: Technical Advisory

AGE
Domain

FS & JCM Proposal

COD: Commercial
Operation Date
O&MM: Operation and
Maintenance/EMS

I n S t al I er (E P C) (Energy Management

System)
© 2016 Asian Gateway Corporation February 2016 | 28
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IVaIue Chain and Strategic Partnership

Self-Financing/
Solar Leasing

Solar System Owner

Electricity Reseller (Off-Taker)

AN

o)

)
>

N/

utility and end users with PPA

IPP (Third Party Ownership)

- Owns Facility Management
- Generation electric power for sale to

- Community Energy Management

Integration Service*

-~ Equipment Commission and Test
Cost Trend Analysis

. Capability Building

Stakeholder Management,
including users, and government,
- Procurement

EPC

Detailed Engineering
Procurement and Logistics with
Integration Servicer

Importing

Construction and Installation
Assignment of local workforce

O&M
Operation

> Maintenance

Monitoring the project variables (cost,
electricity generation, etc.) against the

project performance baseline

AGC'’s
domain

Local
Partner

* Regard to the Integration
Service, AGC needs local
partner’s assistants,
especially to guarantee
long term warranty of solar
system as required.

- etc. EMS

- Performance Monitoring and
Controlling

Project Mangement / Supervision / MRV

- Creating the Work Breakdown Structure (WBS)

- Construction Management

- Cost Engineering

- Project Workforce Management

- Management and Monitoring of Construction
Process

- Scheduled Analysis and Optimization

- Operational and Maintenance Review

- Measurement, Reporting and Verification (MRV) of
JCM program

AGC: Asian Gateway Corporation
IPP: Independent Power Provider
PPA: Power Purchase Agreement
EPC: Engineering, Procurement, and
Construction

O&M: Operation and Maintenance
EMS: Energy Management System
MRV: Measurement, Reporting and
Verification

JCM: Joint Crediting Mechanism

January 2016 | 29

Consulting Service

- Financing Analysis of the costs and benefits including
a budget (Annual Electricity Cost Savings Analysis)
- Risk-profile Analysis

- Project Evaluation, Feasibility and Planning
- Offering JCM and organizing International Consortium
- Preliminary Design and Engineering

© 2016 Asian Gateway Corporation
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The Future of Transportation

The power that drives vehicles
will transition from oil to electric
and later to binary power. Electr
vehicles will start to make major
market inroads around 2015
because of improved battery
technologies and because of the
fact that the electric infrastructurg
Is already in place for rapid
“refueling”. Hydrogen will make
some inroads but will not becom
anything more than a niche
iIndustry.

By 2050 oil and gas will remain
plentiful as demand drops
precipitously with the emergence
of alternative sources. Oil & gas
will remain as an energy source,
but will only be used in niche
Industries.

.h__

* Reduce Traffic Congestion by Fleet management 4

e Low Carbon Transport Service
e Using Electric Vehicles
© 2016 Asian Gateway Corporation http://www.davinciinstitute.com/papers/2050-and-the-future—of-tra.brual’y 2016 | 31




IMobiIity Service and Solar Charging Station
Mobility

Service
(BEEYFTosH—ER)

Modal Sift
(E—=5ILYT7R)

~ A

Recharging Infrastructure
(RESL>77)

Solar Charging Station
(V—F—RBRAT—>3V)

February 2016 | 32
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IBasis for targeted numbers of Reumork Motos

=

§  No.ofinternational  § « Year-over-Year Growth Rate of International

Tourists Agé\:;)ls in Siem Tourist is 5% from 2015 to 2020

Ratio of International e 33 % of International Tourists who use a

Tourists to use a Reumork Moto as a bhillable unit, based on our
Reumork Moto traffic volume survey.

» Average is 2 passengers for Reumork Moto

Market Share of ,
Reumork Moto in billable
units by AG Cambodia

« 20 % available because of closed relationship
with CLC-CIWA/CCDA, CHA, and CATA

Targeted # of
Reumork

: SNk RN
‘ 4 y
-] M e P Ao
B Ay S e O T
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Our Vision of Angkor Mobility Service

-(,e:“s.*k’ FAk
Gt 22 ey ‘i» \‘.h\'\ R

S (Improve the
Lt ANGK At tenrism
\;' "’ experlence with
u“ lg fter moblllty
_'.“ ddess -
‘*mcohgestﬁm ‘

lﬂm
¥ "I{\feduce hegative

:impacts 00
Angkor Hetitage

v
’n

l

utions for

reent Remrmork

MOtQ drivers are

lowemfuel costs
and Boher

o

Target-generatedi@bjectives for “Eco Mobility”
as following ke ints are examining and
mal!l’ng solutions By Japanese JCM (Joint
Credmng Mechamém) Team in 2014;
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AMS is the “Demand Responsive Mobility” Service

: ] I'O\'V:Ope(ratmg MSa : Tl
PERS@MAIL _ mode bet\}veen“ﬁé
drop-off locations accorchng to"

TMVE&N@ passengers needs « - -

e AMS schemes may be fully-or
@@N@"R@nw partially approved by the-ocal

& authority such as ARSARA
= | National Authority and Siem
. Reap City
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IObjectiveS of Angkor Mobility Service

Good
intermodal

3 { Convenient §
3 £ . affordable §
B travel :

£ Mobility
% s : , . ,‘ £ to match
{ Cleaner air, s Be i0tiihe b8 rFar % ¢y personal
 better COPTY TN B, 7 ASEEC T EER. s\, value
\, health jJ

.. carbon ‘ Gt
L emissions Ju, 4 &

7§ Secure, %
i comfortable 3
t  public }
\, transport 4

Realistic
choices
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IEco Mobility to promote e-Moto Reumork

Gasoline traditional model Pure electric base

Driving distance per US$1 of fuel Driving distance per US$1 electric charge

22km 120km
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AMS is “Simple, Safe, delightful”

Angkor Mobility Service (AMS) Is
a simple, safe, and delightful
way to experience the Angkor
Complex.

Improve the Angkor
tourism experience with
better mobility and less

congestion.
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IConcept of Angkor Mobi ty Ser\ﬁce

Welcome.Center:

Park &
Ride

Commercial Bus Service

sdin

|oAe.) Bulbeuey

-

Sustainable Eco
Tourism

N\
Convenient

\ =
Transport Mobility m
: =t

-4

Angkor Park
Destiation

Enabling

Getting on and off S
accessibility

Electric Assist Bicycle

Welcome #Zenter

Electric Motorcycle

Relieve Traffic
Congestion

Choose
- how you

move

e

EV

Fair and
Transparent Fare
Calculations

Electric Micro Bus CO2




IMobiIity Service

-

Focusing on Angkor
Tourism Registered Drivers: 3,000
\_ e-Moto Reumork: 1,000 units (Lease to
drivers)
On-Demand Responsive
$ 40.00 per day

Angkor Mobility Service

Sales and Engineering Sales and Monitorin
Marketin Procurement and Final Fleet and Trackir?
9 Assembly Operation 9

(@)

[

=

[®)

: N\

©

T 4 ) e

= New Industry :

Reap E’%T:;glgve?lﬂgn%g?\?v)ér Provider FI nanCI ng Prog ram
ESéO: Energy Service Company
\ j \I;/ICRV.:‘;VIgasgreg]gm, Reponir]g and Verification \ )
M: Joint Crediting Mechanism
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We would like to hear from you and answer any
guestions that you might have.

AsianGateway kimura@asiangateway.co.jp

No part of this publication may be reproduced or transmitted in any form or for any purpose without the
express permission of Asian Gateway Corporation. The information contained herein may be changed

without prior notice.

© 2015 Asian Gateway Corporation. All Rights Reserved.
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