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©@ HARMZIE
R R gARR st
RS E IR
FITE IR IR
FEEERFESERE RBRAT
HEAEE R A RN

At T — e R T v
RFEEFERAERE  (LEFIA

=N AV N NS NS /A )

@ FREHT « ERmEPAE T L

AfF | RFE ERER e
PAT - FIS FeAs s
. = — SN
2 A | 13:30- Sutthinan Hatthawong PUV %VI;JTLGED‘EE%I?;D{* %\779127] i ; :}Z
20 H | 18:30 (Director General)ft éﬁ’*i%&’ou\\( < Y (3
PAT #1431 20 RS- e
HHE 204 - 41D ICM BN IR FIC SN T

OF BN E ., ORI -7 EsE
« FIS FHA OB s

> PAT E'E (Director General) |2k L. ZAE CTO FIS FHAFER A2 WA L, 2017 4%
WZHmHH CFS B 7' 1 = 7 Mz DWW, JCM B HGE 21T 9 S TR 2 ED
TWLS BRER LTz, 72721, ICM B HREE A r ¥ o — )L & PAT PRBITL—L &

OGS, 5l EHiE PAT & OfE L2 25,
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1.3 BEX7FD PAT B{EHEOMESER

(1) Ny azEOTLRIZONT

Nua g ERIE, ERAZ— LD West Quey (302 =— 1 —=§) 122 Fni) KRz 7
J 4 —3F/L® East Quey (36 =—h—=15 Fm) MO SN TEY ., AFFmHEIx 338
T—H—=137 Tni THDH (X2),

West Quey |JFEREFER: 1,660m, ~N—2%tiT 10, East Quey IF/FREFER: 1,528m, 73— A
#}iX8Th D,

Length{m) Number Size of Vecsel
of Berth Lengih/Draughiim)
West Quay 1,660 10 172.26/ 8.23 10
East Quay 1,528 | 8 172.26/8.23 7
| B1.46 /475 1

X2 Noardkoeiss

Ny a7 POBEYEAR R, EARMIIIEIMERIZH 5, 2011 FFI2FEAE L2k o
BT 2012 4RI — BRI L2 b o 0% o TEM S OB R bW CHIE L,
2014 “ELIFIX 150 5 TEU 2825 2 T EWERD > TW5b (K3),

A ORBERBIZHDOE T, 5B OHEOEMBAENTND Z &b, B
AN—=2IZBNTE D Z L OBEWA T 5 BB EE RO T 5,
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~ BANGKOK PORT

l .89.61':7]4

) 749,150
) 811,821

500,000 600,000 700,000 800,000

~ OUTBOUND UNIT: TEUS
INBOUND

3 Nra oY

(Hh : PAT S 7Ly |)

(2) West Quey DILIRIZHOUNT

West Quey (FTERZ — I F /L TH Y, a7 T HOEREPEESNL T Y, 207k
O, B M) =T b—r (a7 moEWE X — I T IVICHEAEA LT HEHD 7 L
— ) DB STV,

West Quey DY — RiZix, LCL UhOEW) ., IXOFEAEY., ERWEZ I 5 B
MIRIELTWDS (X4, K5), URNIEREY Gra 7 F78Y) OMaEOMEAE
EHAT o TN, (R %0):/77%:73)@7% SENEMLIZZ D, ZnE S
X< 72O DB West Quey IZHE i SAL7z, Z OFER. BIfED West Quey ¥ — R Tl
LCL &M= 7 FEEDEM ORI FE S L 72> TV D,

?~FW@X&y74/7?~%kﬁih5XA~XT hOoEWERE L=

FIEMEFERES LT DIEE (RN = 7 1E%E) BNMibhbd, ZZTEREO 7 &
— 7 V7 MNEMEF SN TEY, IO OWSBRZLRIBH ST L7207 v RAR—2
MEN, £TZCFS LR RV a T FOZEEANTERY, ZAbDD, mEYT
D OEAREE D AME, NZ TEMES AV A TWDHE ZeEHTH & HItkET & A
DHER ST, BELHNHONE L, ERkOBEEOE F, a7 Hehtie & I
HAHEEEZ TS TWD T2, ZIRITIRL TRV EIEE 220, Bl 23R8 DT
T Y TIZREN D 5%  AMAEIEEDOFMEZZ D &  HEORBE LBLETH D,
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DANGE
WAREHOUSE

INTRANSIT
WAREHOUSE

10 LCTL
WARE HOUSE

OVER TIME
CARCO
WAREHOUSE

I BREAK BULK
IMPORT CARGOES
WAREHOUSE

BONDED
WAREHOUSE

%5 West Quey DY — K
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(3) East Quey DELIRIZDOUWNT

East Quey (%, AifidD LBV arTFFH—IF e LTEEINTEBY, T ) —
JL—rN DD, F—IF VIR RE—IF 2022 —IFAPbiERISNT
W5 (M6), #—IF /11398600 mi, #—=7F/L2(%49,000 i, &7 T 147,600 m
DaryFrIv—F (&) Z2xs (7).

& LONTAINER TERMINAL:

- .‘} 4 .

3 <l
e ~ - -- 4 e i

Y Terminal 1
Terminal 2

Bangkok Port ‘s Container Terminal
Bangkok Port’s container terminal is divided into 2
operational area : Container Terminal 1 and
Container Terminal 2. i

X|6 EastQuey D=7 F X —IF /N AT Tk

Terminal x Terminal 2

5w g

Marshalling Yard 98,600 sg.m. | Marshalling Yard 49,000 sg.m.
Stacking Capabilities 2,036 gsl. Stacking Capabilities 1,372 gsl.
BlockA, B, C, D 7.882 TEU Block E, F, G, H 4,755 TEU

7 EastQuey DX —=F /1, 20ar7Fyv¥—FK
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AR I E 2 ET DB ORIEIC NSNS ImRInER = T T 2 D )
DOITHEL D) =T 7 =7 F 7 (E) IZOVWTiE, #—IF /1, 2457 T 784
HEH A2, WG T FORMEIC LG LTS (K8),

Nk ry—v% (a7 F2ESML—7—) OEAVZERT 25— ME, #—3
TNHLCA T —=hb L= TS —= 3 L= =T N2 T =4
— T U RNF—F3L—rEHEATHD (1K9),

Reefer Plugs

A

.J‘ﬂ+

e I
o P e |
. 2

9 EastQuery #—3IJF /112045 —Fh
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el en L, #—I 7/ 12 TRt aifE L T\ad (X10),

[#—=2F 1]

o M) =7 Lb—r (EffiE 35.5~40t) 8%

RTG (GEF&frE 30t~40t) 23 £

> 4+1%], 10ver3 B> 16 1%

> 4415, 10ver2 B 7%

U—F A& v J— (A E 40t) 1H

ZarTFTH)—FAZ v I— 15

AN Y — (~y F+ipy—Y) 64 &

* o fEA BFRRER a T T 08 - Bk

[#—=2F 2]

Ay bV —27 Lb—r (EF{E 35.5~40t) 6 B

RTG (GEH&fir H 30t~40t) 15 1%

> 4+1%1, 10ver3B¢ 51k

> 6+1%1, 10verd B¢ 10 %

U—F A& v H— (EAE 40t) 1H

ZarTFTH)—FAZ v I— 14/

AN Y — (~y F+ipy—Y) 46 &

Rail Mounted Gantrv Crane 355407 8 Units | Rail Mounted Gantrv Crane 355-40T 6 Units

Rubber Tvred Gantrv Crane 30-40T 23 Units | Rubber Tvred Gantrv Crane 30-40T 15 Units

4Plus1-10wer3 16 Units 4Plus 1-10ver3 5 Units
4Plus1-10wer2 7 Unils 6Plus 1-10ver4 10 Unils
Reach Stacker 40T 1Unit | Reach Stacker 40T 1 Unit
Empty Cont. Reach Stacker 1Unit | Emptv Cont. Reach Stacker 1 Unit
Tractor For Contaner 64 Units | Tractor For Contaner 46 Units
Container Chassis 64 Units | Container Chassis 46 Units

10 EastQuery #— =3 /L 12 Ofifkakiss
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(4) A% DOEEFFTHENZ-DOWNT

Ny a g TR, TEOa T FEBEOEIIEN, 2T 72— FILOHERER
MIEDIRINZ DD, T4, EYD a T H bR, [EREYBDY - 20T H1E
MDMEI L CTWARIMDOF T, ROHNT-AL—RIZBWT, LR AL — g
EEBRT L0, A EY (BWED =TT LRI 2T, :y%f%iﬂf

N THNRWREOEY) Oar T A TALEITH CFSHREO=—XbRmE -
TW5,

% Z T PAT Tl x&/74/7? FELTHASN TS Y 7, AL
O A O CFS & #a% L wamwMDulﬁﬁ%X&y74/&k~F%

THY b T b/ at %%ﬁﬁ#é+ﬁkbfwé(lu)

F9°. @A CFS 285 L T ofE 2 iz L, WIZHE A CFS 28 L T2 T
OREEBIRIE S (M12), 0%, BREEIGEWT Y TITFET 5 EREEZME L TF
T/ AR—REAERM L, 22 ar T ¥ —I TV E¥ET 5, € OBRTILEHEDE
BEbarrrRICBEsn, o) —2 b—27 883 55HEITH D,

West Quay

X 11 N2 a7 R E A A — UK

¥ 12 Nraz ik 26 CFS S AH CFS D 5ERk 48X
(Hi# : PAT NEWS ISSUE41 september2016)
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1.4 ERFEREEAZRYAALZBEHEORE

PAT |Z, ASEAN DR EAHE > THEB N RIFTERE~OREL EERE I X
TV, BIfE “Green Port Project” & L 7= 5 2 FERHE] (2015 H-~19 45) DOEREX R Y
17T LEHEE L F T OWIBIZ I TH = B A 0D B SCJ8 ) %8 R fif A X
BT 55 KR FE OB &2 BRI ED T 5, Bk O Y | Z @ “Green Port Project”
O EFEIX, 2019 FFITIHW T PAT HEFE L VPN 2 L BE SIS CO2 EHEN D
2013 FE-D[RIHEHED 10%I2H 75 CO2 JEH ZHIRT 5 Z & Th b,

PAT X, 2N OEREMEOIHZHEET 5 5 2 C, MiEER L O/X\—FF—

WCHESSEMRARS EL L TEB Y, MEAROWH RIS, BT R ORI
ébﬁ%ﬁlﬁﬁﬁwﬁb AFENTWND,

EREIINA, PAT TiXICM 2 L DR F LRI OB HIRWVEALEZA L TR |
2015 4726 YPC & ICM IEHNC BT 2 LA ET 2 D T 5, PAT 13, ¥ 0 R HIRY
PR, R ESE, RRIE OMEFFEES 21TV BB AR A BRMICEE T oM TH D
ZEMD, PAT AR D 2 — = N T 5 Z LT, RO & Vo 7o
MO OIRIRFBIICE E 6T, WBORMRELA XL — g a7 IS
BIROEIRFE - A~v— Mb) OFEBLZRIATLZ ENTE D,

ARFS #E 7 ICMIZ LD IKIRFIEOBRLIL, B2 ATHED DL Z L LT, £T
Tz —A1 L LT a7 EORKRFITID A, 72— X2 TiEd 5> —2DEERE
ThHHULTF v N UPICBIT DIRRF(LEHEHET 2 & 41T, M2 B SPiilEEh ORIk
FEOEHE BT Z & & L GEMIE®%L),

WATL T, =X =R VR NEOBEANZL D A~— AR — MEDOEGREZ
7 = — R 3T THRAMIINT PAT DNEHLT 5 & A [H T2 5 B OIRRFEEZKY | &4!
VRS % ASEANSNIZ BT DIRIRABbilm & L TRBESEL Z LA HIET 2L 0L
72s XA 1X ASEAN RREBE OFED—>TH bV, HEHICH ASEAN O HLLNINLE L,
Btz 23 v o~—, T4 A, BRI TEDOEL OA5%ORBEFREIZHEN, ASEAN
NPT DO — KPS L 72D Z EMAAEND Z LD ¥ A EEEOKIRE 2 Hetk
%HZ L2k, ASEAN KNI DIRIRFL A FEBLT 5 Z LR TE 5,

ARFSIE, Lo X 578 ASEAN I~ DF K & &BICEW R RN e Y = 7
b®77~XF27y7&u%oféo%of AR D &30 | RFEED ICM & A
By HEEIC T T2 B O @ W R 2 s, EIZ 7 = — X 1 KT 2 ORPRIZOWTH
E%ﬁot(lmh
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I I
I Phase 1 (2015~2019) Phase 2 (2020~2024) I Phase 3 2025~2029)
I kok d !
| [ sangkok por e 4
I I
: 1) PV Panels on CFS roof 6) LED Road Lighting in LC Port : Long term study for the future
: 2) Indoor LED Lighting in CFS 7) Hybrid cargo handling : (e.g)
: 3) Electric Forklift in CFS equipment in Lat Krabang ICD : v" Carbon reduction at local ports
14) Hybrid RTG 8) High efficiency transformer to | under PAT control
: 5) LED Yard Lighting f substations in BKK Port 1 |[v  Reducing carbonthrough
ard Lighting for 1 ionwi i
: tai 9 d 9 9) Shore connection system 1 ggzrr):tr;téoor]lv:&tggstrm|nal
: comameryar in BKK and LC Port : v"Introduction of hyd
. I ydrogen
: 10) Hyb"d tugboat 1 technology
L= —————————————————————————————————————————<

X 13 7ry=xs bR

AFSTIEET, 7=—X17vv=2 h& LT, PAT (2L D3 227 3 CFS #Hraks
FZEDETRIREANL G Lz, BEbed5 & L7cisx %L, PV #£# O CFS BN
LED HRBHDEFE A, CFSHRRITE: O itk OB Z I G EBE 7+ — 2 U 7 b
KONA 7Yy RRTGEATHD, ZineIkic, Xraszkoar s+ v— KRR
BHo LED fLic oW T OMEt 1T 72, CFS B#kicix, 2T FZ— I F L OED
TEESN TS, CFS FrakatB OS5 | YR ORIRFEAIT AT 72 i o8
MOBAZELXEL TN ZET, Z0O% Y PAT BNiED 2 FHEITE W T, Mk KR
Fb « Av— MEOBANETLZ & EHfFSND,

Trx—RX270 el N LT PATHEETLHH 9 —DODOEBEETHL L LT ¥
Nk (X 14) ~0 LED BBEHOEA . L AF v S L 8E TSNS T v Ny
AT Rary7FFR (LICD : Afga T4 — 3 Fufiisk) (280 5 ikt o
AT Yy MM, N a7 \ICRBT L EsRE g (FBRERM) . kR ERR & O
A7V v R¥7HR—FDOEANZOWTHRFZITo 7,

VAF e NI AN a skl Bp 0y 2 — L O E ERH PAT HE TIER<
= F AR —F =T HEERRE R >TW D GElIE®%R), ZD7zd, CFS
R — R, ¥ — I FANlEx ORI % LED b4 5121, AL —%—L Ok 4s %
T2, o T, ETIXPAT DEHEEIHT H L AT v N\ UHENOERKBHEZ % —47 > b
ELTHRIZ TS 2 & & LT,

14 LV AFy A\

21



15 FHIMEOHDR (AILAXXIIMERZSE)

PAT TlX, &l OFZEF XA TAALIZ L > T iThivs, AFLIZH Tz -> T
X Te-auction] EREIZNDEF ALY AT L&EHW, FTitd AT v 712> TEhi S
50

27 w71 fHAEE (Terms of Reference : TOR) D/AFE
WEICE L CTREEE NSO T ) U 7 &2 FE i L, KBS U CHET L ETHRNE R
e S5,

A7 w72 ML (FE) BRI D AMLHGE
AT D EHTTOR ZBEA L, ALHFEEZ1T 9, AFLBIEEHIZT X TH AFRICT
Kicshod,

25 v 73 PATIC L HAMLHEE OFRAE
AFLHGERZES PAT N5FA L. (B AEZEICHEN 2T VR AALER 278D 5,

27 v 74 AFLFEE
TOR ODARNS AMLE TOMMITKI 2 » AR TH 5,

AT w75 LEOBRM.,

ZDMNL~OBINL, ZACBHHEANDIRNVAROBATHAFETH D, 72721, R
RILBFFZABENTHLZ EEHESNTWD, 20D, HREEDICLT 2855121,
Z A BIHIE NSRRI L I D BN D, BAL LT B RN & A BiHiE N & F7- 720
AT, BIHIE N ORI ENLE L 25,

PAT ~DR & B TiX, ZHE TIZ PAT D AALICAHERENRSIN L IZEiT e < &
THAEN OVEREBHVEN, ARSHEST) LA TH T,

AR FSIZBWTHRGET L7z ICM MBS (D 72 O O E SFHEEIZ OV TIL, 4 ETHIRT
Do
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2. BEERFEFOHEBINGE - BHE

ARFESBHG LT H7ny =y NCHRATARERTIE, BB RA O - T
bHEEN T+ —27 V7 b, A7V v NRTG, v— FEBIH RS LED %121, EAIZ
Blc o TREOFFRAEAZET 5 b OILR, 2L O - HasI s S8 5 BFHE
RGO ER M IOV TE, WS 2 DEMAD S & TRAIZ/H[ZY R HAZ LY
TOMERD D, BETHERE, BITHFREEL UToLsh Tho,

2.1 Energy Regulatory Commission (ERC)

FARE & RUKBSERERME IOV TR, FROXMICEHTIELHEOHT AU A
RELEINTVWD, %MM%OD*#@@W%%J\?%) Bl TA B AEZ/LEDO
FEg b L <3 hHaspnszE & s,

(71 & AREDOLE DSAM]

« ZX BN 373 KW AR

AR E EIREAY 160 m? A

cPV ARV OER (B 2—/L - fEEWEETe) A 20 kg/m* R

EFROTA v ZARGFFITITF AFEOEN (19 —2) PHEESNTEY., LTDL
IMNEZRLEHT LI LBROENATND

[ERC ~0 HIFEEH OB %]

(1) Applicant information (business register ID, type of license submission, authorized
person, address, tax 1D, etc.)

(2) Information about the business (business structure, stakeholder list, investor)

(3) Information about the energy business activity (address, GPS of location, land,
construction)

(4) Information about the energy generation - for power generation license (objective and
energy production plan, power generation system, capital cost/ installed capacity,
efficiency of the system, etc.)

(5) Environmental management (EIA, report, impact management)

(6) Information about the distribution system - for energy distribution system

(7) Information about the energy distribution - for energy distribution license

(8) Qualification and Certification of the licensee

(9) Supporting document and evidence
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IS DOHRBEEREYZT. ERC DR —L_—2 (XAZE YA R) DX a— K3
5, HEEZHEETIZI22HIMIX, BBXF20AFtBEINL TS, K152, F
FE DOWMNERT,

The applicant submits license application

Document
check

45 days incomplete
ERC office submit the _| Inform project proponent to
opinion to Committee |  submit additional document
J complete

>4

ERC
Approved
the license

disagree

30 days

- Inform about the fee
- Get the license

X 15 ERC ~D T A & AHFE ok X

(H 8 http://www.erc.or.th/ERCWeb2/EN/Front/StaticPage/StaticPageEN.aspx?p=9&Tag=Licensing & ¥ J=ER)

FREOBFETRE, LEEEEITROVA MIBH IR WD (X AFEDOR)
s PR E ROV EEREO—E
http://www.erc.or.th/ERCWeb2/Front/StaticPage/StaticPage.aspx?p=17 and
http://www.erc.or.th/ERCWeb2/Front/StaticPage/StaticPage.aspx?p=200&Tag=SolarRooftop
cTA B ARBEEDOT 7 AV
http://www.erc.or.th/ERCWeb2/Upload/Document/11142013130912722.pdf
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2.2 Metropolitan Electricity Authority (MEA)

FEENZ Y v NIZERT 2 IMW LLEORBERELZITHOHE. Y%7 av=2 b
A M &EEET S MEA b L < I Provincial Electricity Authority (PEA) 127 A &2 AHIGE
EITOMEND D, KFSHMGEETIHTa P =r bA NI aZHICH D20,
MEA ~DOHGFE L 725,

AT HEEN IMW RIHOEAIE, T4 B RAIRETH LN EHETITY Lok
S5, 2017 4FEED JCM #iBhEZE L LTl A CFS TPV 253 284G, #5#A]
RE72 BARMEFE ) O T IMW % TS RIAZ THH T2, MEA ~D T A & ZAHFEIX
RELEZ HND, 2018 O AH CFS Tl PV Z i KEBHEH L 725413 IMW %
B2 DRIAHRTHDHTZD, MEA~DT A ARFERMLETH D,

I OMFEERESIL, MEA DR—LX—Y (ZA5ETA ) hoXrra—RT
Do HEEEIZIE, UTOLSBRNRZLET D5 LENRDLND,

[MEA ~o HIFEESH OB ]
(1) Applicant information; company name, address, address, purpose of connection to the
grid
(2) Technical information; preferable voltage (kV), type of power generation, machines,
generators, inverter, etc.
(3) Project load; max-min of kW from MEA/PEA, total installed capacity of electricity
generation (kVA)
(4) Contact info; contact person
(5) Additional documents;
- Map of project
- Single line diagram/ metering and relaying diagram
- Control panel, protection function system
- Specification of generation (for the applicant who acquire the generator only)
- Specification of transformer, circuit breaker, CT, PT, relays, power quality meter, tele
protection for connecting with 115 kV system

HEEXBLE TIZhn o 8IMIE, BB L2 AL BESN TV D, 2B, KBE3

BOT Y 7 MIOWTIEL, PV SR D ARy 72T 5 — R EROLTH X
WEINTWAD DD, SRR TORIITERMERNLETH D,
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2.3 ZTOMOREFEFHE

(1) Department of Industrial Works (DIW)
THEEOTRAI 2 EET D, IMW LI EDOITE LT 9 i%{F%. Factory building
type/code |Z3% 4T 256, BUEICAI LG8 TG E L2 5,

(2) N>z 7 %R . Bangkok Metropolitan Administration (BMA)

B O@EY)C it G s 2 LT 556, BIglE (KRFSBA%H L4570y 7 b
Ha 3 BMA) ([T RI 2SO ERDH D,
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3. ERAEM - RERT IR MY UEDREH

31 APz FOERG—EBILHEEA~DOBEREM & BAZBEORE

PAT NHTE T HHBICIE, AR —3 3 U E THEE TIT ) /N0 a3 7 ki o)1 #
& AR REESE S O A B L C X — 2 v R AL —Z —2E LA,
{El % OREFRIECEBE DO AR L —v g VT I NEME Y ZF = REA S — 2 =T )
VAF v RNk ERNH D,

PAT (X, NoaZ@/r POBEEX —IF R TR, LATF ¥y AU ESZOMo #
A ENEIEIZ B W TIRIRELEZ BIE LT\ D, 207w, #AEN - &HEk V= X b7
7 VR ORBNEIS A ERNICEBWT PAT NFTE T 52 TOWMBEHR LT 5,

Z ZCAFS Tl EILAREMED MW & ABE STz PAT HE 4 — I F L TORMEZ 7
=R 1, HEX—IFTNVTOEGFEEHNTROAT v T~EBF TN 7=2—X 2T
ST, BRI A ED D Z Lk LT,

K16 lc7ay=y hOEEBEERT, 2L LA LU UAORTLEHETRT D
DNT =2—RX 1, KEDHETRTHEDONT =— X2 DRBEMNTHD, 7=2—X1, 7
=—X2 b BAZIEL TWAHKIT, 2T YPC KU IR TTHEE RS I\ T
T HDEDTH D,

SAECBHSICMEFBALLEROERRE- A7- MEO2 (kiR

L e B
— TR T
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FT 72— 1L LT, PAT O dHE%%E 2 B £ 2 TR FTREM: DO BE S muv &
AT Uit (CKRBRG3EE M. BN LED MBI, E#~7+—2 U 7 b, LED v — R
., ~A 7Y v FRTG)) ZfABbET a7 R FEEEBT 5,

72— R 2 TIEHHIA R TOMGEITH) 2 & T, ARtz Ehd 2 enTEd il
EZHNDHHE (JpAEE, ~A 7V v RE 7 R— b, @hEEEsHR, M7V v K
iRk, LED M, /~( 7V v FRTG., LED v— FIRIH, KBOE3E. B%
H) EXRET D, G T LA e, b DOOEBEETH D L AT v /N HEIC
WERLTERRBE(N T Y =7 N E2EBUET 5,

32 72x—X17AYxzH bk N\UavEDERE - RY— Mt
(1) BAT D3RO

7 —RA 1T, PAT &2 TELTWACFES (2T )7L A hRAT—23))
RO BRICKEE SV (PV) 2% E L, 22 CTRELZEN % CFS NOR RS
[ZxfIGATREZe LED HRB GEAMIZf&ER) MOVEE 7 +—27 U 7 Mftkad 2 (X 17),
DO, PVIC X DEJEN ZZFICET, EIRO EEH D A >N T HRETT

%o ZALD DR THWEINL R Dy o To R )T, X = 7 PN OB R#EZHE L, LED
Y— AR EOEEE LTHWD

iz, jtﬂ*%f”aaff@#%ﬂj% X.EBE 74 —2 V7 FRDONyT U=z
BNTWDENEIEFHERE LCTHRY L, CFSNLED BIHOERE L TEHAT S
Z L bR D,

Flo, CFSICEBEELEEHO a7 FE v — R TOEEICHW AR 7 L—
(RTG : §EIIZIR) 1220 ThH, "M T Uy KA TOLODOEANERTFTDH, &6
i, Nrarzgar T h A4 —I 50— RIRFIZ LED 238 A4 5,

FEROEE T+ —2 V7 h, BN LED BB, 17U > RRTG KU ZDEPRE LT
D PV L, Wb CFS OIFENCEHRRT 57 r Y =7 b THY | WiEA~— MbED
—HOREE LTRIKRT—2oD Ry r—V L TRAT 20 ERDH D, 2Dy r—
VREMIZONWTIL, BEIZREE D ICM fiBIFZEICHEE T 5 2 & 2 48E L7t 4 PAT
LD TND,
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Lt foT vl ]
IFHE ORI MG

17 7=—X1: a7 BT 206 « YRR - kB shBe b

AKFSTHFI LIZRIETIX, CERSR T =7 LR ERLBMHTH 5,
wskm\mm EMEIRB LTz 2 T B ERER A LT DEE (Nv=27)
EATH 120 ar T —I FARNICER T oNLHE TH D, 74— U7 NEEZHW
f@%ﬁf S DFEIWE S LNEEDMM TN D, /N a7 g4, CFS TH Y T 7
BEAOY—F (KE=Y7T) b&IT 5L, RTG EMEINDHHZ L— U DB E I D,
HAREWNTIEL, CFS LT —RICEBZIETLENZ VN, N = TEEO=—XN
ZVEEAMNE O T, BREHUOBHHa T EET Y 7 &2 KM “CFS” b %
LD ENRZN, RNrarzEkolbE Y, “CFS” iR EANOa T FEETY
T ET DI BRI E DRk A2 5 CFS FE LA DN TVWD, 2%

A BRITEEER, MAERICO T CEHIND DO LN THD, T B
RO ARD & 1T DN AT — AR RE W,
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17 . Hubtex 17 . A 0.4%
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http://www.toyotaforkliftthailand.com/about_us/network.html

® N Z#ECFSIC®EELWER 7 +—27 U7 FO%kMt

BERTZ +—2 V7 MINraszBoRRF - A~v— MeZ e =7 MBI 5 TR
IR ER DD THDL, ATy NP BIETHBICH R O HI 72 &2V T,
REIE{ToTe, TORE, A8 TF57+4—2 V7 hOMGE TRy v =T %H3T5H
REFEE S, B2 MR AT o7,
TARVF—NREORBEVEREICIN 2, 1EEBCHS O L BMEMR, AT T AD L
NIUZONTHER LI GICOWTHRE Lz, £ AARTIE, B8 7+—27 V7 b %
BHTOBEOMIEREE LT IEEROERIZTZ+—2 V7 hORy TV —%2EHT 5
ZEBRBISNDLEAENR DD, Wo THRIL ZOMEEZ St TRF LTz, T OREE,
LT O LS e iottik A AT 2N EE LW EEZ 2 bl

(@) BRBEMERE : W47 L—F

BAET L —F VAT AEHAT-EEB 7 A —27 V7 NI, T L—F%, 77 BV EEEME
THEIC, BAEZRALF—%EIT 5,

FLZOB, ANV A he—7 BICX > TRERZHIET S 2 & T, BAZERNED
bND XD REIREHIE LI A= —bd D,

35



26 [AETL—%D L < A

F. 74 =27 U 7 MIEHOBELAETOOD) LR bnwk H BHESICh T 4
— A NEBRETDH, BT A—27 V7 NOBEIE, AvF—vx= A FEEERE
HNRDHTDITHEBEBMPIRA SN TS, —FH, V—F hT7 v 7Ly b7 4—7121F
UF T LA FEMBPHANGIND Z ENE,

() BRESHERE : ST U — AT T— 4

BT +—2 )7 MR SN S YT U —CIREIT 5, BRETIC 2 OEA R M
FI5 &, EEHICEELRT 5 LT, Ny T U — R0 1= (BB R IR
s,

Features to Extend Battery Life

Battery Capacity bhdicabos 1 Battery Fluid Overrest
W Ganuey Canacity Warmin Warning Indicator!

Battery Fluld=ieved
Warning Indicatar?

] -f’ﬁ"._ n ‘_I—I.. =
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<~ Travel Interrupt
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| Fuel Consumption Result
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BERFIZOWT, ZAI2B1T %5 PVEA - fii THEEZFFO B AMEIEL Hi# L. PAT 2

BHRE S AU BRI A BT BT AT\ 0, A & X2 I B 4 LTz, 2 ORI A LTI
hB,

O RFOEEERA R

PENRHE & BT D7D O TEN WA OB THERME L /2D, T O
DD DOPEFBRED AR— AN TRWGEFIIX, BAN G L 5 EER H
Do

ZAUTHOWTIE, K K OB e & il L7 R BEfF O BKENICIT T 7
WHDOD, IR DO DAR—=ANHY | HEIRIXFAIRETH D Z Lol

1. Interconnecting Point of PV System ‘
W [
£ b . b .: I -..I L..__:%l'ﬁr l o <L
llul %"""In i iﬁ. Ii fi" . HE R . f\ ;\ IJ
il /1
Existing Single Line Diagram odf am rr)o__nt A Feai Syz\;m
Power
Conditioner
PV module

X 40 PRPNSR A~ DEHE DAL

@ JAEEKOEE %H*k

PENRAE & BT D 720I213, PV THRET LB L. BEFOENE TSRO AR
&Uaﬁf%AbﬁéM~£7§>&>é

ZHUZONWTE, BEEAEEE 7 n SELEBEBLZEATLZ LKLY, MEE
(51 3 R TNy N s =R A
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1. The Grid Interconnection Principle ‘

The output voltage and frequency of the power conditioning system (PCS) shall
be synchronized with the power grid at the time of interconnection.

Reference Signal
Switching
Frequency e - -
+ [T

41 JEPER - EEOY IR

@ W ORIk

2 A TIXAZHEERICKE LT PV THEE LTZE N OREIFITONT, Nrray g
&Skt (MEA) OFSEM~TTEZ SERnZ &0, REFATOLRM L2556
NEN, AMEZBWNTIE, BATED PV ICLDEERE (0.7IMW) 23, Nr ok
BIROBLRRMIC L DEEENERE (8~9IMB) L L THAICDRNZ EnD, @
H ORI T 9 5 aTRerE T TRV, 72720, Bl TR &2 &5 2
EDRO B D ATREMEITE Y,

AT, PV HRERE L BNEXIRMENTERLE=F—T 2, PVREEENE T
Fia LEYZ ) RIGAITIT, RE LICEEFREEELNAEEEY L—ITLb, PV
B OFEE, ETITENZHEL OO VEEL 2175, ZHIZE Y, MEA OELER
SO A RIS Z ENAIRETH D,

2. The Grid Interconnection Protection

When abnormalities occur in the system side or the AC Electric Facilities in the

premises, they will be detected by the following protective relays according to
the Japanese Standard (JEAC9701).

- Detective Condition Trlp 8

Incoming
Over Current Internal short circuit Circuit Breaker
. Incoming
OCG Ground Over Current Internal grounding fault Circuit Breaker
" . Feeder Circuit
up Under Power Islanding operation Breaker
ov Over Voltage Inverter protection PCS 0.2 - 2.0 sec
Inverter protection/ _
uv Under Voltage Short circuit of the Grid PCS 0.2 - 2.0 sec
OF Over Frequency Islanding operation PCS 0.2 - 2.0 sec
UF Under Frequency Islanding operation PCS 0.2 - 2.0 sec

42 W E OBt 1
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3. The Function of the PCS Protection

When abnormalities in the DC side or malfunction of PCS are detected based on
the following detective conditions, PCS will be stopped to avoid any damage.

I = S N

Inverter Error The error signal of the inverter unit Under 0.2 sec
Temperature rise in The temperature rise inside the enclosure is
enclosure over 60°C Under 0.2 sec
DC Over Voltage DC over voltage Under 0.2 sec
MCCB trip AC or DC MCCB opened by over current -

DC short circuit

( The PCS state is stop or standby only) Under 1 sec

DC Short Circuit

Synchronized No synchronized communication between the Indarsiteer
Communication Error master PCS and the other slaves
Power Source Error The error signal of the power source board Under 1 sec
DC Grounding fault DC grounding fault 2 -4sec
Phase Rotation Error Phase rotation error -
MCTT Error Electromagnetic contactor error Under 1 sec

43 R IR Ot 2

Z DA, PV I BD b T TANRFAELTGE IR, SR REESFEICID PV
%%V‘J;ﬁn‘fcﬂ%@]@%’ﬁb\‘{%V‘J‘?Eﬁa%ﬁ%/\U“—:l‘/T%‘/aﬂ‘ (ZE R e RIT S

WD R E1T O

29 LT A 2 38R - MERFE B 2 2RO T AT LT oW T, BARBEDFET S
BEWHAT & FNRIZ LV AT DO TV, BREEO R WHEE RV AT A EEET 5
ZEE AT, R LERHIZ, PV 2 SRVEE %2 OFFIZONWTIL, —EDHEF L~L
EIRFFT HAMNER G OIEHZ B HIFICAN T, &KL LToax MU UK 5,

@ PV IEEN D OEGE TOE IS

CFSPH# 7' m Y =7 hTClE, BEIZ +—27 U7 h~OFES LED U ~DE ki
M EREBRAM T ORENEZ N, 2D EnD, PV TRE LB 28I
NEAr N N LY}IL“C“@%%’@‘E) ZEMAEEENE I DO HEIT o,

L M O & 2 BB 4G & Bt U 72 . BUR A T v R o Efiiil 72
AENRZ N2 2:75%&@52@710 WoT. AT BV =/ N TR TOBESIBAE DI H
ETHY, MO/RTHD L OFEwICEST-
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VATLEREL
(DC f##8)

N

SBR[y E————— 1 _________________ I

DC/AC lT LEDEREA l

VAT LERE 2
(AC ft#5)

L A o |
= | | [ L L
|

SR |- 1 _________________ I

LEDEZSS l

44 DC fltfa & AC i D v 2T LIRS
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33 72x—X27AaPxH bk LLAFYN\VEDERE - AY—ME
(1) VAT v RN UEIE AT DR OB

72— X2 Tk, AEFHTHRARZ B, LAF ¥ AUz xtR e L THEHNIC
FIULZ K HERFT B Y =7 FORFTEIT Y. VAT v /3 W, PAT DEEEA
L—ya yEH) OTEHRLS BB EZEHL X —I T AHMO Y — 25217 9 B TiE
BHINTND, EEOFNL— a3 NIRBIA N — & — {30 PAT 76 LA
THEmET 5,

CIICEATAHRRE LTHRESND DA, LUTFIZHIAT 5, 2 HITEaOZEMm
[ZOWT, REES S ITHFT 2T 22 & TRV EREOEWLDIHEEEZED D 2
EMTEDEBZLND,

BB, 7z—RX207RT 2l ML, —HICANraszBETOMRLEENRD, I
TR R T a 7 BT 23N 1B MICH 570 THY | 72— X1 Tl
R 72— X2 DEFETHRINT2ZENMEY LW LIZZ Lick D,

(1) FonNv ATy RaryTF 7R (LICD) ~DOA 7Y » R ag A
O YA roE

AT Rar7FTFaR e NBICRIT b a7 F 0B - RBURE fiF TH
Lo ZIZTC, MERBELFEICLIICaACTTOMA - AT 2N TEX 5,
Ry ayzlgl U AF v Uk EFES o T T EEREE T, W o L8t — b
D—=DTH5H, ZOFEDN a7 LRI THLT vy DR DA T Ry T TR
(LIDC) IZBWTHW N LGRS, A7) v PO RZEAT L L
T, MEZESHIREHORKFICERT 2 2 LN TE D,
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©® LICD OiEE RN

LICD T, # A #kiE/\tt (State Railway of Thailand : SRT) 23 HARH (i 21T\, JEE
LTV, ZZICRET D EREOMBEEISIL, SRT & 1540ty v a VK
EEY D LI, MBEOREIZL VTS 2L Lo TV, 15 ENRE
LEKI T & oo GBI, BEIX SRT OFF A & 72 %,

LICD D#HEFE K 104 ~7 Z— /L TH Y, ZD 5 HHI 60~ Z—)L % 6 DDfEZHE
DEIHL TS, SE=ZE D ES T IG5 (EY 2 —/L) Tk, [FZE RO L
F_R L —H—0N, FNFNEERAGICHAT S, T —ILUNDOFEY 44 ~7 7 —)L
X, AR & UCRBE. BE o BREREE IR STV D

E45umbklwﬁif@%VJWW@ﬁf@ﬁiﬁj\uT@Gﬁfﬁéo

£ =—/b 1 : Siam Shoreside Services
FV2—/L2:ESCO (HAEARN 50%D JV)
£ =2—/L 3 : Evergreen
EFVa—)L 4 TIFFA (¥ A OFEEH)

&Y =—/L 5 : Thai Hanjin

£ =—/L 6 : NYK Distribution Service

TG 6 fh e OAREEIL, BURTIEIBEICHIBR NI TR Y | HEZRK O F £ Tkt
L CWDIRRE, SRMIRI T SRT TIXFEEMNCANT CORGEEFT> TV DA,
(2B 2 BAED 6 42705 14T Y . 6 DIZH DN TNAEY 2 — L E2HES L T—itH
ICEBT 2 FIEICER T 2EPBE s nTnb

@ LICD 28T D KR b o0 BURHR I

LICD & L AF ¥ N Dk SEMSGERBOIEREIL 118km H VD . Z D L —/LZ
SW@W%T%% R & L CiIm i BRI 6 5. 198 (wagon) 300 B& T LT
B, 1FIE|Z 34 OEHEAERE L CGEE LTV D, BTPORMIT1LRTH D,

%WT&A%@%L%ﬁﬁk®t@ BB Eadm L, £-%EME LT\ D, 2016
EOYDITIE, mﬁ®mmﬁ%%$<¢l§>%mﬁ%ﬂb\ﬁﬁ®%%$kAM§
Z5HZEICE0 . 1 YOS A 40 28Nz, S5, 1 HOETE%E 34 1
i tﬁﬂﬂuéﬁé & T, M OEIERE )1 & 2017 K £ TIZ 992,800TEU F CHIM =+

HEtHTH D,

7272 L, LEiiomHt BRI EIL, 20 B4 TH LICD T STV DR TIE 7w,
LICD Tidk. dVEBIH L A2 Te a2 L, 79 @ 14 51X LICD LA Hilik T
FMEOREIEDN TG, Fo@ERSNZ 6 BOH VB #E S, LICD L4t Tl
SNTW5D,
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B OBBEEX, LICD O AFfLIC L W FfES -, GE, HAI.. CSR (H[E) ML
L. CSRMBEAL LT~ VSRR 6 BT AT TH - 7-28, H LW 20 Bl EEL L 72

ST,

@ LICD & L AF ¥ N IR 2 &M E O/

L AT v SO B E M BRI, LICD OB EWE LML C& 7208, &K
VT 10 45T 130 505 150 77 TEU O/KHETRUZ N & 72> T D (11 46), 1980 4RI
FEH ST LICD OB FIREEMED X v 37 ¢ 3, ERE UCTHH 60 7 TEU F2E
OEHEEZHE LD E /2> TV ezd, BE RN & 2 LICD 2B I TR%
Fwa, 110 H TEU ETHF X N0 T 4 AR L TE 72, Loy LEHImEREOHIKIED G |
BEIXZNLL EORRDIERITH L WE ZAFTE TV D, BHEEOILKIIRETH 5
ZEMD, BBIENaIEE VAT v N ORI H T D LICD IEBEDOSGATIC, B
O ICD 2843 5 Z L Mmpt ST s,

X 46 L AT ¥ 2@kl LICD O 27 M EEE &
(HHHh : LICD #2428}

PoE s B BN OVERTEATAE D [FARIZ, EIRE CTORITWHER S T b
(X 47),

kZ v 7 gk R OSkE S OB\ EILER T, 2016 FHIAMET N T v 7 68.7%., #kiE
313%ThH D (X48), FT v ZHkdaRpBEWEE & LT, 2000 465 1218 B
WHES, N T v 7 EERE I b Ui —TJ5 | 8kl O R 138 F PEERE /) MR R LT
RNt EEZBND,
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y.;.h,,me of ®afl Transport by year o, o frasd]
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X148 T v Rk L SEIREO SRR
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® LICD (T AF &R R

LICD % PAT O EFHREENTH U EHREAIZH T2 > T SRT & DM 72 i<
HENRAIR &R D,

ARFSIZBWT, SRT M OHIEDMESZH &L Ok - 7 U > 7 R OBHFHE % F0E L
Too ZOFER. LICD IZBWTIEIANA 7Y v N DA X HIRR B A L)
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ThodEDFEMAES., £ 2 TOHALZ >ITIZ, FiHl ICD ~bAKK R Lk
DEAMEESND Z ERMIFFSND,

A1%1%, LICD O 1R OMERIC A O KRB LR E AT T, 5l & Fi
TEZIT o T,

[X] 49 LICD TOMm&EIEHX (BWE~DO 2T FOFEHE)

(2) L AF ¥ Pk LED & IS HEBH

VAT % RO — I F VIS BT DB BRI DWW T, KR FE RS A 0 R
REMERRE 21T o 72,

PERIL, —RAIZRAKERIToF B Y U AT AW HILTWD S, Zivhk LED &K
K OB EMS SR ICE &2 5 Z & 2T, CO2 B EA T HND, BlZIERA YD T
VT HETIX, LED EEII L IRE R P — A DRV AT A EEA L THZX
Y 5%, SRERYRIETE TIES R R BGHOE AN ED TV 5,

LU, PAT 30T Y o 7 R OBIHIGRA & S0 U 7/ . BRI/ 7238 A3 it
DOHNTND Z ERERINT, BASNTWARWERTIZOW L, O D7
<V METEICE S HEMNZRSN AR CTh o7z, ZD7d, ICM fiBh D
XERNILE A L2 &I S iz,
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X 50 L AF /o BEEE K o B

(3) =y PR ZETEBAR A~ D )R A LS

Ny ayPICBT D EBERMEL, MEEREZZE L THERBNOAREICADbETE
JEL., BhEMET I CTH D, BIERICE N ABRRAET L8, Zha ko5
HREERICEBE X DL TR ALK L, B=xhRE2HLnTE D,

BN EZRDE A ATREMEIZ DWW T, Bl 25295 & 3Ric, PAT 12438 X v BEAF it
BRIZOWTOREREWNE LT, B TITHH S EIERREIHFEL TNDLHOD, i
BOTEHFEZEIBR S CTIIRRETH D 2 LR ST,

Z = I T AOFEMPFHE S NP TH, BIHOFE LW RRE I EE SN THRNVEL
EOBEBETIE, A%OBENTFEED AL Z EMICEE LD Z LN &b, &
Bt OREDREE R TH D,

ARFIZOWTIIA K LB EEMELITV, BAFEENEE VRS, BARN0E
ANTEERET 528 & L,
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Saving power consumption by replacing transformers in port

343W
22ky

replace
L]

Transformer
122kv / 6.6kv

replace replace
i

Transform er

! ETransformer
|B Gl / 210-105v :

'6.6kv / 420-240v

Quay crane Reefer
container

Office building Yard lighting

252 D RAEELROEANZ L HHE TR

(4) fismabEE s 2T ADEA

WA N TCTRERE N A B OB U U THRE LT ¢ — B VRE R
BESHETWD, MAEE L X, OB EZRENOMET IRM TH L, 74—
ﬂ@ﬁﬁ_&oaanEﬁ TN EDD, MAAEE IR AR & L CoghEN
REWEINDO—D>TH D, L LED—F, FEMLE D7 O OB 23 PEL Tk -
WRADO BT L 70D Z D W RBPHEA TR,

PAFIZ, el s A7 A4 b FelEREEIC T 2 8 G2~ T,

E CONTAINER

[ml[mllmllml'm..--..

2CABLE
.
[MAIN[SWITCHEOAD, Power Line
L FO Line
| T Ny

smsEs ;¥Ln.

U'oAD
POWER SUPPLY
SYSTEM OUTLET
Shore

X153 fifinfEdE OREE
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O vH B REOE AL

2007 4E 12 H . FEEZREOEANT Y 7 V=TI KK &R (CARB) 12X 0Nk
CLTRRN LTz, 2Rk, e Brxgidate 1Y 74 =T7MNHNOEIZEBW
T, 2014 4Ff F ToREEMGRR IR ORE D BB L S 7,

TS OWBIZ AT D ARl TEI G b ZH b Sh, 2014 45 50%LL 1, 2017 4F
70%LA F. 2020 4EIC1% 80%LA & 75 TN B,

X 54 fpfipbEEH O 2T T 2SR LZET SN (m B R)

55 feAkETE (AMP) #Ex iz 5 2 & 28 (mH B =x)
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@ NUTINTHETOEAG]

INCTIVTHETTIL, B OMAFEE OM, GHG JEHEO D72 LNG IZ L v FEE A O
BHEFRBL TI~EE T 23— (Z L) BB SN, Z0oR—=Jicky, &
A ORA~DOB IR EIT > TV D,

[X] 56 LNG THH&E LiMA~tia 53— (Tl (A7 v7)

@ RNraZBEROL AF v Sk~ AR
ARSI D CO2 A BT 2 SHIEIC DUV T, Bl Tld LNG #REHINSE . MfifkeE LISt o
HAF OB S, EAREATNDbD bbb 5, Ak, N asiEl L AF v /8D
BPE 2B R 2 8 XD R TFIED RN BERD SR A RE LTV BER D B,
A FS T DAICOWT PAT & B RAME S L7=28, BURLA TR EHRETE %
P OMER D 5T, T AHEEEIC SN T b B XX JE - Bat %175 2 &
kbbb,

(5) "A TV R¥TZHR—hDEA

Z2 7 AR— ek, KESROEREEOMBIZR: L2175 BMIZRME L7 TH 5, frik
XN 7203 B R i 2 BEE N OR S 72 A= 2 TH/hEN B3I L 5 7eid &
2o TS, TORBIERIRHC, FREgIF & AEERF & O NZENIEFITREN &LIZHD
RND,

WoT, T A= OB NFREZNAT Yy FROLEOIZT 5 Z LT R RIZIET
VUV EANy TERIIREEE AR T SEL 2 LN TE L7720, RENEE &2 K& < HIE
TOHIENFREE LD, FLRIENTOEERICIE, =0 P v EERTRF—E O]
THZET, RITVBENEBRELHIT 52 LN TE D,
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57 VFULALAL RNy T V—EHIATNAT Iy FUATLDLL H

ARFSTIE, ZONAT Uy RETHR—ben"vrarzig VAT vy NUEICEAT S
AIREMEIC DWW TRBT 21T o 7o, BARIGUIHNEM & L TORIZIR LT, BEfF ¥ 7R — b
~ONAT Yy RYRAT ADOHBDBENEDOYIEDFAREMNE L ZDHZ L & L, LTICRT
2 A4 T DX THR—MIONT, "A TV y RVAT LAY T T4 ¥ — EWFT. ME.
PAT XY 5% L ik 21T - 72,

BB, ELbDEATDONAT Y v REZHR—F bREEERICBWTEA - JEH SN T
BY ., ZOHEHECOWTPAT & D#lIlB W T R IR 21T o 7,

O VFULALFo Ny T V) —$EHZ AT
ZDEATDETHR— MIEERTRELILENEZ)V T VLA FT RNy T Y —
25, THICEY | AEHEHCIZ A A v DU AR EIR L, —E DN EERE - XE—I\‘C
HIVXEMO L THAEST D Z L DAHETH D, KRR, A A v v L ERHETE
2T %,
ZDEATDNATY y RETR—=NEBATLHEORAY v bET AU » MEL LT
DEIITBESIND,

<AV v k>

- PREHHE & K OV CO2 BB RS K E W,
- SRl IR BN DT & 72 0 | AMEIZR PR AR DS E O,
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<T AU >
ATy Ra=y NEERT D AR—ANBEL R D0, IERPRKRE L 2
LAREMEDN D D,
CDF LA ANy T VIR S A T LB L, 2 A NREL RD MDD D,

58 VFULALALNyT V=LA T ATV v FZTHR—=b 3]
(R PR D )

@ VFUusLFo Ny T Y —IEHE AT

AV L ENRBRMEE S AT A HATWD, ZOX A 7T, BEHET
HELICENZEZT., HEHEN & LTRIHT 2,

ZDEATDONAT Yy RETR—= b EEATLIHE AV y FeT AV v MIEN
FNLLTO LS ITBEEND,

< AUy bh>
cVFTEA TNy T V=B A T EET DL, Ny T V—%2BEHTH-DD
A= APMEEIRNGy . iR /NS TEHAREEDR & D,
cUFOLAFT N T V5 H A T L, A NBEL R AREMERH D,
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cUF AT RNy T U —HH A7 Ll U, RS E SHIEZhE s L OV CO2
PEHZh MR & B b,
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4., RIGERZEFE, EABBOBRE
41 ICMEBEEEROBEOFAZEAEIZDONT

PAT IC X D HEER OO OMEIT, 13 1.5 TRidD LB Y . ABIARLIZ X > TT
bbb,

ARFS THET D ICM FETIT, —EL-VLOEZE - mENERIND, D5
HEMRT 2720, 5l&ki&, V774 v —LsaiTv, FREOALy 7 2R L
Tn<,

(1) FESAFR O EFH

PAT 4 ~ O & I AR RO, BHOFFEITB O TL, MR AT X
2 A MEEGHR LD b, WIHEESEHORE S OF R, PAT OEEREICKE < 2+
HIENHERSINT, 6o T, ICMFEL L TORMEAZ BIETBICIE, FIHIRE
DEFAIZT TR AR PR G OGNS L2 3 DT a7 i A To AFLIZ &
f%%&ﬁ%ﬁﬁiﬁ PAT ORI %2155 Z L NEEL D,

ZDT=HOITIE, RFS OENH TH D YPC RGP 23, 5% btk lZ PAT 2 34% L T
w<_&ﬂ*@%m5o JICM OFHEAITH T2 > T, FHEHFIEORE IO THET
DT EITONWTIE, 2017 42 H 20 HIC Y a7 12BWTEM Sz PAT EE L O
BICTRELS Wi L, B2 Z LR TE T, PATIZBWC Y, SIS Rita 9
%o

IS DORFHIH T > TIE, PAT EREIETT & D/X— b F—2 oy T ERERIEAT 5 &
2, YPC DSHEBTEE TR E L TORBRICE ST RS R E1T- TS,

42 BEFEODAHE

PAT 22N FE T, M BHEOFEIZET H5EeIT2T, HUE®TH--TE L, 2
ZLBEIZ, V- RAE LB UERREEMEIC OV THRET b IMHO TN D,

INEZF, KRFS T —RIZXDEEMED AT — L&A L, ZOERMHATRENE
IZOWTHh#EEIT -T2,

BIREAR T, U — A2 FBHNCERA T 2 /IRt E VW S OO | fERIy @R o —o &
LT, A% bME &t 2,
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Sales & Lease back

T Zales Agreement

& Sales Agreement

|

) @ Lease Agreement
Equipment A
SE#H: {Import of gonds) & Payment of Price
(Thai, foreign}) @ paymentofPrice ;
—

& Payment of Rﬂt

T Customer imports the equipment fram foregn supplier or buy from Thai domestic supplier
@ Leasingcompany execute sales agreement withthe customer and buy the equipmert.

@ Customer and leasing company execute leasing agresment. f}{ Price: net financed
& Customer paysthe price of the equipment to the supplier amount deductive of
& Afterthe delivery of the equipment, leasing company paysthe priceto the customer. any subsidy.

& Customer paysthe leaserent to the leasing company periodiaiiy.

* he order of process is subject to specific situstion of the project
* In case of imported good, only “sales B lease back” scheme is available.

Direct Lease (onlyavailable for equipment procured in Thailand)

Customer

I Customer and leasing company execute leasing agreemert.

& Leasing company execute sales agreement with Thaisupplier under directionof the
custemer and buy the equipment (the equipment will be delivered directiyto the
customer).

& Afterthe delivery of the equipment, leasing company pays the priceto the supplier.

@ Customer paysthe leaserent to the leasing company periodically.

62 U —R|ZLDEEHEAT—LDY)
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5. BEXOAIREMEEHM

ZZETICHMF L CETMBREHE X AFSHEETHICM Y2 =7 MIDOWNT,
[GHG HlJfii &t A=A FEDHEH) ey / hoa X NEH) T7a vz MUK
(FEREMN) ORE ) 250 FEO MM ZIT > 72,

JICM BV FEOHFED X A I 72 H R, 2017 FIHEH BAA T & O H i CFS B
WYYl M 2018 FFIZHE i SN D TEDEAM CFS B 7' 1 = 7 MIpIT T
FRET Lo, RIS, W@t CRS ICHE A A 8 CHE3E rTRE I & 34T L 7=,

a A FORFICHWZAE L — M, 1ITHB=3 M & L7-,

51 #EACFS 70y bOAEeEEEE

@ H CFS TIiE, ICM F'm ¥ = 7 N ORERREHR L L TPV, B8 74— ATV
v FRTG &/ QU L7z, £, RN B 23 FTHEC & 2 Ak LED BAHTIC S C
b, A CFSEE Y n Y =7 b & L TREBIRICE D,

BN LED IZDWTCIE, Al LBV BEICEY & — IR CERHDBZET LTWH70, i
HEACFS 7 u vy =7 FCIHEAZREL L L LT,

(1) CFS ko PV
PAT X W Rt SN 7-EREZE OB HRN S, LT L 5 IZRE Lz,

- PEHEHA R 0.7TTMW,

B B OK#E (Toplight) &0,

BT TA DD DERNS, A =¥/ A K% 69,200,000 THB & 7% 7E,
- JCM #liBh =% 30% L ARET % &, ICM FifiBh<%HI% 20,700,000THB,

- CO2 HllJsi &% 9,786t-CO2 / 17 4E [,

BRI FRIT 2,121 THB/t-CO2, —ICM M3 L L Clia 1 5K HUE,

PVEREBEDA = v /L3 A NN —a T (3 g F—5HE OB ED IR ERR
KTFEZMYIALRE T L &, HERE =2 A ME3STHBKWh 725,

BN OEIHREZ T 225G 0EXEHEEZ ATTHB L3258, Fr=v7ax
~ HIBZh 3% 17 4514 C 8,640,000THB & 725 RIAZRTH 5,

P EXY | ERICEBTREREW EFHiTE 2,
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# 3 PV EADOFIEMIANRS 5

Legal durable years 17years
Quantity 1 set(0.77MW)
Initial cost 69,200,000 THB
Percentage of Subsidy 30%
JCM subsidy (C) 20,700,000 THB
9,786t-CO2

CO2 reduction (B) (575.6t.CO2lyean)

JCM cost effectiveness 2 121THB/-CO2

(C)(B)
Eligibility for JCM Good
L . 8,640,000
Profitability of running cost THB
Overall evaluation Good

63 AUk AMLSEEH CFS O KGRk L
H<ARaBIOHY &0 R™EZ BTN D
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(2) BEVZ7+—2 V7 b
BANEZHETHEHR 74— V7 bOHEEE, £ 4I1TRT,

#4 BAEMETLHEH 74—V 7k
FE¥E TEHE A B kS
. Ny MZEST-EWE NNV R
EEN 7+ —27 U7 b 25t Sy
ﬁﬁf%wAVFUV7K%ML

FEwh 1] — S .

mEN) —F N T v o 15t - R

SEEN S = . Ny NS T2 /Y ORI E)
EHE XLy NN T v 10t (L 7 e

FRSHEOEBE 7 +—27 V7 hOEFHEARE 59
« =¥/l Ak ;41,530,000 THB,

- JCM #iBh =% 20% EARET % & ICM fifiBh4:
- CO2 HlIjgi 1% 3,579t-CO2 / 5 4FfH],

- BB RIE, 2,320THB/t-CO2—JCM 2t & L Tl a -+ 5 kY,

X 8,300,000 THB,

INOGOBEBBEB 74—V 7 MEEATLHI LI, BB AREL 725, 6> T3
FEIZLRINy T ) =2, 20BN 5 E LT, 54/ T 51,490,000THB &
a2 NGRS RIAEN D,

bR ERIZEREES SV EFHMTE D,

#5 BT +—7 V7 MEAOEEMFMGR

Legal durable years Byears
Quantity 59 trucks
Initial cost 41,530,000 THB
Percentage of Subsidy 20%
JCM subsidy (C) 8,300,000 THB
3,5679t-CO2

CO2 reduction (B)

JCM cost effectiveness
(C)(B)

(715.8t-CO2/year)

2,320THB/t-CO2

Eligibility for JCM Good
S . 51,490,000

Profitability of running cost THB

Overall evaluation Good
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(3) "7V v KRTG
EAZZBETDH AT v KRTG DLt E ., #6157,

#6 BAZIET LA TV v FRTIG DAk

HAH AR
TE RS Anf B 40.6t
5l - BeFE 6+1 %], 10ver6 B¢

AR 2 A,

A =3 %)L A | : 115,700,000 THB,

- JCM #iBhE % 10% S ARET % &, ICM fifiBh<4:%481% 11,570,000 THB,
- CO2 HIljsi 1T 4,475t-CO2 / 12 4=,

- BN RIE, 2,585THB/t-CO2—ICM %t & L TllEA 7 5 kY,

AT RRTG ZEATIVUE, T4 —FBALZ LI DHORTG &l L, BRERY
BEAKIRICMZBND FIAR LD, ZHUT LV | 12 45 TE 48,900,000THB &
V=V aRAMNEEHIRTE D RIABRTH D,

#£7 A7V v KRTG EADOIFEMZAhR;

Legal durable years 12years
Quantity 2 units
Initial cost 115,700,000 THB
Percentage of Subsidy 10%
JCM subsidy (C) 11,570,000 THB

4,475t-CO2

CO2 reduction (B) (372.9-CO2lyear)

JCM cost effectiveness 2 585THB/t-CO2

(C)(B)
Eligibility for JCM Good
L . 48,900,000
Profitability of running cost THB
Overall evaluation Good
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(4) Z4: LED v — KBEHH
Bk EBY | BEOREEZ LN L DOV — ROLEM « BEEAZ LR TEX 5L 97
LED BBIAZEATHZ L 2 MEL CTRE L=,

BN - 260 A,

s =%/l X b : 16,640,000 THB,

- JCM i % 40% L ET 5 &, JICM #liBh 44813 6,650,000THB,
- CO2 HllJsi &% 4,029t-CO2 / 15 4E [,

- BN RIE, 1,652THB/t-CO2—ICM 2t & L Clia 4 5 kY,

PLEEXDY ., BANLED BBHOEAIZ LY, T =27 2 A MEREZhEIE 15 #fT
22,540,000THB & 725 HIAZTH Y | AN EB AJREMENE W EFHMETE 5,

# 8 B4 LED v — RHRHE A O F MRS 5

Legal durable years 15years
Quantity 260 set
Initial cost 16,640,000 THB
Percentage of Subsidy 40%
JCM subsidy (C) 6,650,000 THB
4,029t-CO2

CO2 reduction (B) (268.6t.CO2lyean)

JCM cost effectiveness 1,652THB/-CO2

(©)(B)
Eligibility for JCM Good
S . 22,540,000
Profitability of running cost THB
Overall evaluation Good

(5) BAT HxHROBEICET DMt

2017 452 A 20 H 0% 3 MIBLHERIFRA BV T, PAT EEIC L LR omarki %
WS L, oAb T, PAT OEZEAEE x| 2017 £ ICM B FED HGE
T HIChn, OF v a1 @it CFS ICEH#E AT 53RO A O%E (PV,
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BE T +—7, "7V v FRTG) &, QA7 = 2: ZHIUTES LED ¥ — N
EMATGED 2 DOMEFIZONT, Mat L IREZIT -T2,

P - 3 projects for CFS Export and LED Yard Lightings

BT - 3 projects for CFS Export only
Ll | New |

CFS Export
4} Hybrid FTG 5) LED Yard Lighting

3 types, 39 urits 2 unitsy 260 unity

3) EvediricFomilt

Plannod)  Planaed)
1] PV System ‘ 3 Err:ln-rFu 4] Hybrid RTG
[Appra 0. TTRAAN B bypes, 59 wirdk 2 unity

X 64 JCM B FE~DOHFEL SFEICB W E AR ROMEE AT a v

FIT, AT a1l 2FNFND LEMORSE L LR TH D,

#£9 A7 ar 1l 2olisER

Option 1 Option 2
CFS Export (PV, e-Forklift, Hybrid RTG) CFS Export (PV, e-Forklift, Hybrid RTG)
& LED Yard Lighting
Initial cost LB Initial cost ZoEBl LY
THB THB
. A7 220,000 . 40,570,000
JCM subsidy THE JCM subsidy THE
Cost after 195,850,000 Cost after 185,860,000
subsidy THB subsidy THB
CO2 reduction 1.932.9t CO2 reduction 1,664.3t
/ year / year
. ITDta 'I 5mﬁLI 131,570,000 . ITDta 'I 5’°ﬁLI 109,030,000
in legal durable THB in legal durable THB
years years

o A MEHIERN R OWTIX, 73 3 > 11%131,570,000THB Tdho7-, A7 3 v
2 TR LED v — RHEANE A S ey, 73 3 1 LY 22,540,000THB J5 D
109,030,000THB & 725723, Wb hRIIKRE <, FEMIIMRTZL2HDLEEZDL
b,
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R CO2 B DWW TIE, A7 Y3 > 1 TiE 1,932.5t-C02, A7 v a v 2347
31 & il L 268.6t-CO2 3> 1,664.3t-CO2 DA FiAE N 5,

R 2 2D —RIZHOWTHIE, PAT I TR THOIL TV S,

7235, PV OE A LA LED v — ROV TIX, Wi ivh PAT (2 TEINTH RS
BN L 725, USRS (A~5 0 HFRE) b OO, PAT N5 2 etk
T 52 L ARICIFRER 2N DRENLOMNEZHGDL Z LN TE T,
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52 WARCFS 702z +OrIReiEsTE

i A CFS 1%, #iHi A CFS L0 b BIREENIANZ E2vh, HAREEZR PV IL LY
K& 7B 25TMW) ([Z725 b0 L E L CTREEZIT- 7=, £7-. A CFS IZEA
T HRRITZ, BN LED R & Mt gaaeim Lz,

74 —7 U7 MR RTG OEABHIL, BRFATO PAT IC X 2B EREIC L RE L
oo THUBIZONWTIE, 4% b TR OMER L NHRE N MNE L 2 D,

(1) CFS Lo PV

i AH CFS 122\, BUIEREARHTTHD, 2o, BFRFEATHE LD IER
WIS ERHAEEITo 7,

i A CFS D E4ETH % 15,000 nd X 2 ##=30,000 nf D HAL & 4~ % F7 16 THEAM T T
BY., ZOEMEICESX . K 25MW O PV 2SR LN EEEATRE & RE L=,

REOFER., AN DA = /b3 2 MIK 210,000,000 THB, f#ilh#%E% 30% &
RET S &, JCM HiBh 4481349 63,000,000 THB L 725 AL TH 5,

ZhIC X D CO2 BT 17 4E[ T 32,663t-CO2 D HIJEAS RaA £, JICM D it
ZhH13H9 2,000THB/A-CO2 & 72 D RIAHRTH 5,

WAL, Bl &R et 2 Eiid 20 ENH 5,

(2) CFS =N LED FfH]

FRLE IR U< AH CFS BIRD AL EI DB B D=0, RN LED & FEHI72
BRI DMHEE L CWVRY, T 07, BESIIEEmAE (15,000 m X 2 ##=30,000 mi) 7>
HHEEFL, 400ty PBREAINDHOLE L TRE L FH L=,

ZORER, BAHR DA =2 v/l A MEHK 9,300,000 THB, i % 40% & ARET
% L. JCM iBh&FEIX, £ 3,720,000THB & 725 RIALTH D,

ZHUZ X B CO2 PEHIEIE, 15 4R THY 2,500t-CO2 DEIEA RIAE N D,

BN LED FREIIRERA L bhig U, EHENEN R T bl &b RBDOMEE
MWD 52 e, Tor=r7ax MIBEIRIT 15 45/ T 17,100,000 THB 2 & 7¢
HHIAHRTH %

PAT IZ L 24 % DMK OT =2 IS &, L MR Em R 42 ~< .
FlEfEFAEETIT > TL,

(3) BEHZ7+—27 V7 h

PAT ~DOb 7V U FRERICHKSE, 126 6 (BEh7+—2 V7, B8 —F T v
7. EBEINL Y O IFEHOBIEOAFEH) HBATLHE L TRAE L,

ZORER, BAIRDA =3 ¥ /b3 A NI 130,000,000THB, #fiBh=R % 20% & ARE
95 &, JCM #iBh4:1349 26,000,000THB & 7225 RiALTH 5,
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ZHUC kB CO2 Bl I, 5 4ERTC 10,000t-CO2 DHIHAS FiA £, JICM D F ki)
B3, #92,500THBI-CO2, 5 4E[H]C 90,000,000THB B & 72 2 HIAZ T 5,
WABHNTHONWTIL, MR O RIZ LV 2% LEH & 2 B HEMEN & 5 721
PAT IZRliRFE 77 U > 7 AT - THI e & A ZAT 5,

(4) "1 7 VU v FRTG

A CFS OIS | BAGEEZ 46 LIUEL TRAELXITo T2,

BAT LA 7Y v FRTG OfEARITHHH CFS 06 L Rl—LRE L., BAILED
A =T ¥ /L3 A THI 230,000,000 THB, iR % 10% LAET 5 & JICM #4134
23,000,000THB & 725 HiAZRTH 5,

ZHUC X% CO2 HEHEIE, 8,950t-CO2 / 12 £ D HIEAS FoA £, FAxahRix
#)2,500THB/t-CO2 & 725 RiABTH D,

REWHE & OHIEIC L 5 T = 7 a2 MEBZI R 12 42/ T 97,000,000THB
LR DRIABZTH D,

(5) Z DD EHE

BURE L CIREARFH OFRMIC BT 2 RIEFHN L <, 4% bl &t PAT & 3L[H
THREZITOLERDHD, —F T, FEHATTHLZ D, ICMBIFEEL LT
LELOVEMOBNIEDOEIHKFTOERE, TR RIERETH D, ZHiZD>NT
%, BEICPAT L9 YPCIZERHLIEBOEHENH 7=, TNETOHEELEL THEESH
ToBRVMEHEBIMRATE > L. ZhRAVIC 2018 SR DO RMHTER A BT 2 &N TE D47k &
525,

w5 A CFS 1%, #@H A CFS & bk U Chaad MR 3 fif & K& <. AT 5% -

HEROBHEZ N D, LD KX CO2HIAT Y VB RIAD D, E-> T, kK
RIS S EFEMeTiE 2 2E L, ICM BB O ATREMEZBR L T & 720y,

73



6. MRV A:&RmEAFE. PDD 1ERK
6.1 MRV AiximtRst. BF

CZFETORBEEBEZ ARFS TR L7270y b ICMAiBhFEE L LTTH
72D MRV J5ikim 2 A% LT-,

AFEmmiE, R@EnForyay ey e LT, Bk O — K72 KRENL « A~—
MEZER D HROIDE D TH 5, BIFICH T - Tk, SRR 2 ORI AhE
Byl FOTOOGEmETHI EITHE LT

WIELY | FikimcE w7,
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A. Title of the methodology

| A~—FR— F OB

B. Terms and definitions

Terms

Definitions

A<— FhAR— b

BT+ —2 V7 b, "7V v FRTG, LED
WA S PR T i R AT AR R e el - B 2 8N L CL R
PRFFACDS ER S N T P TR

C. Summary of the methodology

Items

Summary

GHG emission

measures

reduction

BEN 7+ —27 V7 b, ~NA 7V v FRTG, LEDM A% H
TR R ORI Tkl - Fgs 28 A L, fbiksE (CO,)
PEHHEIZ BT 5, 7ok, BRIEEH ORI EZ R
&L, BIEEET DINRFER N - Has & OEHEIZ L D |
o H gk FE (CO,) HEHHIE A F28 T 5,

Calculation
emissions

of

reference

U7 7 Lo AR, BAT D EINRE R - sl
DOWTHEHET D, V77 LU AP HEREIZKLEE/RCO,HE
MR ONEE X, FEE (X AR/ UL HAHM)
DOWEDOT—4 7217 0P =7 FOFHERT - FHRBIEIC
KB T—4IOEET D,

Calculation
emissions

of

project

FARIRFE R - g D7 r Y = 7 NMEHBEREEIC LT e
COHEHMRB L OVEEh &L, FEIZT vy =7 FOFENE
kDT =2 bHEET D,

Monitoring parameters

[EB) 7 +—27 U7 K]
TuYxr FNERBOYE p BT LER T+ —2
7 b i OBEEER [hours/p]

[v— FHREIAH LED, BN A LED]
suvxy NEM%OHE p 2k 5 LED BB A i
O FREIRER] [hours/p]

[~ 7V > FRTG]
u v NERGEOHE p ITBTHENAT Y v R
RTG i OBREHEE & [litter/p]

[ KEGtFE]
TuYx s MRBE, y FITRIT D KRG ER I
X %7 EE [MWhlyear]

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

Criterion 1

X LT DRI, BT TH D,

Criterion 2

TrY=s ME, BEHTZA+—2 )7 b A7y FRTG, LED fRH
G PR R AT D IR SRR - a2 BT D
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Criterion3 | 7m Y =7 M, EITRRFHE - BER~OE IR E B E LT,
KB s S O B FIHE AR F R EX I EZEANT D,

Criterion4 | 7mn Y= MI, A~— bR — hOEEEHOKRBRZ AT 5 B AROH
B O W), RO T IZiThbiv b,

E. Emission Sources and GHG types

Reference emissions
Emission sources GHG types
KIS - HeelZ L DB DOIHE CO;
PO R s T R Sy /S S N CE =g CO;
Project emissions
Emission sources GHG types
KGR - MR K D E ) DIHE CO;
KGR « FEARIC X DAL AR DOTE R CO;

F. Establishment and calculation of reference emissions

F.1. Establishment of reference emissions

V77 LU AP EIL, T7a Y7 ML 2% « BN EA SN -T2 HED
BERX i - HEER OB E © COHEHE] Th D,
U7 7 L APEHBIF AT AR T —Z Ik > T U TOFHEEZFHAL CRET 5,
1. 74—27 V7 h
BED X A OUIERFIZBWN T, MEIEEEITS 74 —27 U 7 bOBEHEL, (LA
B (P—BLil) NI THDH, V77 LU REEHEIR, U—E RO 7
+—27 U7 Oz X —fHFEAL (litter/hour) (2, v Y =2 FOHFplzB
TE=XV 7L 0 ELNT-BERER] (hours/p) . Je OV —E /LD CO, 4k HJFUH
. (t-CO,/litter) ZF L TKRD 5,
2. ENPRIFEAE
BED X A OBIBERiR BT, BN ISR A S5 BBAEE I T KR 28—
R THD, V77 L APEHER, o OKERET (BRI AKERLT : 400 W) (12,
TuYxl hOMEpICBWTE=Z U 7 SN AHBEEFM (hourslp) . K USRHKE
F1DOCOFEHEREL (t-CO,/IMWh) %23 U TRd D,
3. ¥ — NHABE
BED X A OWIBHEX 2BV T, v — FERIFICFIA S5 BB 13K ERET 23
—KHThH D, V77 LAY EIEL, qfEl DKL (v — NI FHZKERAT : 940 W)
N, TuY=s bOMEpIcBWTE=Z U 7 SN HB@EM (hourslp) . K TUSR
B DOCOPEHFRE (1-CO,/MWh) %3 U TR 5,
4. RTG
BAED S A OWBHEFRIZEB W T, ElEEEZIT 5 RTGOBREHZX, LAk (—
BUl) THDH, V77 L RPEHEIL, RTGR 7 r Y =7 FOMplcl W TiHE
L7eT 4 —Eaghos (itterlp) 12, 7 4 —E/MDCOHEHIFHAL (t-CO,/litter)
ZFLUTRD D,
5. BFEH KR EXH
HFHAKRBICHRERMCLY, e =7 FoBplIcBWTER S L-E I,
WAINDREENERET D, V77 L AHEIL, Yo v=7 Fof#pick
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WCAERR S5 ERE (MWh/p) 12, RHEE T DCOHEHIRE (t-CO/MWh) %
CTRDD, 2B, BEARGERERMIZE Y ERSNTZENR, a7 b
OHIRpIZBWNT, BEIZ +—2 U 7~ BHABRMICL VB SINT LT 58545,
ZTOMEEREMETHZ LI, V77 LU AP EHEZRD S,

F.2. Calculation of reference emissions

1. 74—27 U7 h
T4 —27 U7 K (LLF,FL) OV 77 L APEHEZ, LFOHEU LV RkD 5,

RE, = %[0T, X EF oz diesel

RE,: B ETHFLO T vy =7 MpIcBIT 2 Y 77 Lo A E [t-CO,/p]
OT,i: MR LT HFLOT v Y =7 MEpIZI T 2B EIEFH [hours/p]
U 77 L v AP EA KD ABOFLOBEIREIL, e Y =s hoE=X ) L A2 LB bRE
EEFIHT 5,
EFcoopieser:  FLiDHEHEREL [t-CO,/hour]
EFCOZ,DieseI [t'COZ/hOUF] = EFy [Iitter/hour] X EF giesel [t'COZ/lltter]

EF4 [litter/hour] : FLOD =R /L3 —fefi FH J5 HA AT
SCEMERS R, I Z a2l Geakérs) 28,

EF giesel [1-CO,/litter] : 7 ¢ —E /LD CO, 4k H JF HAAL
¥IPCC DAFEEE 2 F A,

2. JEPIRIA R
BRI (LF) OV 77 Lo A&, DFoBRICL VR D,

REp = Zi[ECp,i X OTp,i X EFCOZ,elec]

RE;: KGLETHILF DT ry =7 MiplIcBIT 5V 77 L o AP & [t-CO,/p]
ECp.: x5 LT BHILF OB ES W]
OTp.: R ETBILFOT 0 Y=y MRpIc T 2 BB [hours/p]

XU 77 Ly AP A R BBROFL OB, 7 rY = hOE=4 Y LI LV B LR
fill, $737 vy =2 FOFRT - FHROPEIZ LY RE SNEEFIHT 5,
EFconeree: Rt S DHEHITREL [t-COL/MWAh]
TGO %54 A BUF D AFEAMEZFIH,

3. v — NI
Y— R (YLF) ©U 77 Lo A PeHEIE, BIFOENIT L VR 5,

REp = Zi[ECp,i X OTp,i X EFCOZ,elec]

REp: HERETAYLROT 0P =7 MARIPICET B Y 7 7 L v AP [t-CO,/p]
ECp.: x5 LT HYLROMEES W]
OTor  XHEETHYLROT 1Y =7 RIS 5 B [hours/p

U 77 LU AP EE RO ZBEOFLOBBREIL, oYzl hoE=4 ) 2LV BT
i, F72iE7my =7 FOFEF - FHROPWEIC LV RESNIMEEFAT 2,
EFcozec:  RHLE S DHELAREL [t-CO,/MWh]
MTGO % 4 A B O FAE% % FIH,

4. RTG
RTG DV 77 L A &L, BITORAUZLVKRD D,

RE, = Yi[ECp; X EFgiesel

RE,: HRETHRIGOTuy =7 MEpIZEIT S Y 7 7 L APEHE [t-CO,/p]

EChpi: WG ETLHRIGO Y m Y= MMARpIZI T 2 REHEE & [litters/p]
XU 77 Lo AP EE RO DBEORTG OBEIEMIL, Yoo =r hoE=XY L7200 ELR
A, T a Y= FOfH - FROBAIC LY RESNEEFET 5,
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EF piesel T 4 —ELMDOCOHEHFREL [t-CO,/litter]
XIPCC DAFAEEE %R,

5. HZF MK IEHE BB
HZ KRB I ERM (LT, CPV) @V 77 Lo Ageti&ElL, BLFO#IZ &
DR D,

RE, = Yi[EP, X EFcozelec] —ERn — ERit — ERyy
RE,: WMEETHCPVO T rY =2 MpIZEHIT 2 ) 7 7 Lo APEHE [t-CO,/p]
EP,: X LT AHCPVO T r Y= NMMpIc T A3 E R [MWh/p]

EFcoseree: Rt S DHEHIIREL [t-CO,/MWAh]
TGO %?51/1' BURM O AR 2T,

ERq¢: TaYxl MABpICBIT AEEI T +— 2 VU 7 NEAIZ X B HIEE[-CO,/p]
ERys: 7rYx7 MRplc BT 5 BHNLEDE AL X 5 HINEE[t-CO,/p]
ERy: 7ua vy MIMplcBIT % ¥ — RLEDE AL X % T E[t-CO,/p]
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G. Calculation of project emissions

1. 74—27 U7
T4 —27 V7K (LAF, FL) 7y =7 MMEEEIZ, LTI kD5,

PEp = Zi[OTp,i X EFCOZ,elec]

PE,: MG ETLHFLO T vy = MIRpIcEIT 27 r Y =7 MEHE [t-CO,L/p]

OT,i: K LT HFLO T rY =7 MRIpIZIS T D BBIRERE] [hours/p]
¥T Y=y MEHEZRD SBEOFLOBBIEIL, 7o Y7 fOTE=4 ) L SIC VbR
EzFMS 5,

EFC02,9|GC: FL,@TJF&%;& =0 [t-COz/hOUf] DS g%ﬂﬁﬁkﬁ%%%%%ﬁﬁ)%% L,f:'érté’j] %%Uﬁﬁo

2. PR R
EBANRIABE (LF) o7 ny=7 MEHEDZ, UTOEXIZL VRO S,

PEp = Zi[ECp,i X OTp,i X EFCOZ,elec]

REp: ;d‘%kﬂﬁ%)lLF,@7°D 7 ]\’ﬂﬁmﬂp&:%”’é7o‘jf/n:7 T, [-CO,]
ECp: 5 LT HILF OB ES W]
OTpi: K ETHILF DT ry =7 MARpIZ I T D BABRERH [hours/p]

XK7u V= MEHELZ RO ZBEOFLOBBRMIL, 7oy =7 FOE=2 ) 7LV HELNT
H, X770y =7 FOFER] - FROFEICLVFESNTMEERHT 5,
EFcoseec:  HFEMARBNIEER A3 L 728 O P R4 =0 [t-CO,/MWh]

3. v— NI
BANRIABE (YLF) o7 vy =7 MEHEIX, DITFOoERICL DR 5,

REp = Zi[ECp,i X OTp,i X EFCOZ,elec]

RE,: WBRETAHYLRO T aY =7 MIBpIcB T 27 r Y7 MEHE [t-CO,/p]
ECp: Xt LT HYLROMEES W]
OTer W ETHYLROF 0 Y= s Mplc s BRI [hours/p]

XK7u V= MEHELZ RO DBEOFLOBBRMIL, 7oy s FOE=2 ) 7LV GO
., 70y =7 FOFER] - FHROFEICLVFESNTEERHET 5,
EFC02,9|GC: E %ﬁ)ﬂ j(ﬁ%%%%’%ﬁﬁ)%\é% L/f:,gé’j] @Tjkﬁ%;ﬁzo [t'COz/MWh]

4, RTG
RTGOVU 77 L APgeHEIZ, UTFoHERIZLVRD B,

RE, = Yi[ECp; X EFgiesel

RE,: HRLTHRIGO vy =7 MipIck T 27 ry =2 MR [t-CO,/p]

ECpi: 5 ETHRIGO T 1Y =7 Mfplc i HRERET & [litters/p]
M7V MEHEEZR®D ZEEORTGOBBIIL, 70/ FOE=2 Y o 7I2E0ELN
T, EFETmY=s b o - FROREICL VFRESNEEFNT S,

EF biesel T 4 — B O CO,HEHIFREL [t-CO,/litter]
¥IPCC DAFAESE % FIH,

5. AZFMARBEFE B
HZEHKRE LR ERME (LT, CPV) o7 ry =7 MEH&EIL, LFO#IZ &
DRD D,

REp = Zi[EPp X EFCOZ,elec]
RE,: WMEETHCPVO T rY =2 MpIZE T 2 ) 7 7 Lo APEHE [t-CO,/p]
EP,: WHREFTHCPVOT 1Y =7 MfpIcB T 5 ER [MWh/p]
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EFcosec:  HFMAKBEAEREIE L= B OPeH{RE=0 [t-CO/MWh]

H. Calculation of emissions reductions

PEHHIEIL, LT oIz L vk 5,
ER, = RE, — PE,
ER, : Wifflpizds i) 5 HEH AR
RE, : #Hlfiplcks 72V 7 7 Lo R PEH &
PE, : HifilplcBiT 57 ey =2 MEHE

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
EFq T4—=27 V7 hOZRVF—MEH | FEHEOWMET —F | EITFERTE,
JEUEAZ [litter/hour] FhEHEusE, by u JEERRT
L5EIE. B O A W5,
OT,,i gl do2MHAmE DY n Y 2 | RAGREOBBFMIZ, 7oy =7 M
A p (2351 F B BB RERE BIcB I 2E=42Y v I RREERGE.
[hours/p] TaYx s NOFER] - FHROFEICLY
EAHRET D,
ECp.i RHELTH)V 77 L ARTIGOY | U7 7 LA RTG OBREHEE &IX, F3
oY/ MM p 2B 2BENY | FOWMEOT —Z BRI TE R20GEA,
& [litters/p] 7uYx/ NOFEH - FHROPEIZLD
BE SN E RIS 2,
EI:diesel 7“\4 ~—~1‘z/l//EEO)C02TJ|EHjJ}=i$4j IPCC @@i‘%{ﬁ%%*”ﬁﬁo
[t-CO,/litter]
EF cozelec R E S O HREL [t-CO2/MWNh] | TGO % % A BURF /A Fe il 2 FI .,




6.2 PDD#&5t. ERK

BIAE TR LI FERICESE RS TRt L7277 ny =7 &2 ICM B¢ L L
TIT5 72 ® PDD % {ERk L7,

RIEL Y, PDD Z7~ 7,
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JCM Project Design Document Form

A. Project description |

A.1. Title of the JCM project
[ 24 EHO S 2 7 IcBT 5 A< — bR— FOB% |

A.2. General description of project and applied technologies and/or measures
ZAEEDOANa IR, BB+ —27 V7 b, N7V v FRTG, LEDH

W (A= 7770 A h AT —vay (CFS: 27 T EMOMM AE¥(ETT O

fizz) DOERNIBAMZETe) SRS SR A O EBR - a2 8A L, (LR

# (COp) HEHHIZRE T 5, ok, BAFEMHEMOKREGIEELZHEL, AN

B IR R - s & OEHEIC LD | WD TIR{EkE (CO,) HEHHFIRIZ 3251

T2,

BE T+ —27 U7 FOEA

NI LED lBss B 0E A

Y — RHEHI A LED FRHIZR R A

AT Y » FRTG DEA

EEIIEN Pin - G I2LIN

ok~

A.3. Location of project, including coordinates
Country A A
Region/State/Province etc.: A=/
City/Town/Community etc: sy b
Latitude, longitude A&

A.4. Name of project participants

The Kingdom  of | & E#&ET
Thailand
Japan R e Ly SV N
A.5. Duration
Starting date of project operation 2018 /£ 5 H
Expected operational lifetime of project 17

A.6. Contribution from Japan

ATz VRIZ, ICMEFA T B 27 e LTHADBRES DX B Y
JTTBYV. ICM 7 LYy haplEizicryay =7 hOFIHERED 9> HEEK50% % T
BOXREZ T HZENTED,

g, Eis - T=% U U BT 55 v /S BN OW T, BRI ERIAE A S
fhERAEt TV —o N7 4y 7 RO AR EE NEINVR R W 1 o 2 — D5
LTiTo T3,
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B. Application of an approved methodology(ies) |

B.1. Selection of methodology(ies)

Selected approved methodology No.

A~<— hiR— b ORI

\Version number

1.0

Selected approved methodology No.

Version number

Selected approved methodology No.

\Version number

B.2. Explanation of how the project meets eligibility criteria of the approved methodology

N OIEHEFORBRE AT D

Eligibility Descriptions specified in the Project information
criteria methodology

Criterion 1 | xf5e & 2 Eakid, MR T | Z A EWETT (PAT) MWEEET /3
H 5, a7 PEIINKGE L T DN Th D,

Criterion2 | 7my =7 MI, EEZ+—7 | TPz NI, ANrazilic, &
U7 A7V RRTGLED | 74 —27 U7 k., "{ 7 U v KRTG,
FRBA S HE T R A ORI FREX | LED FRBAZE B sk R OIR R KR
fifi - BER A B AT 5, fifi - BER 2B AT 5,

Criterion3 | 7m =7 ME, EICERFER | Y= MI, IR FEFH -
i « aEm~OBHEASEZHE | fm~OEBE NG EZ N E LT A=
LT, KR ERMFEOER | 7 HNIZ, K3 ERN 2 EAT
HEMIRIKRBERMEEANT | 5,
Do

Criterion4 | 7a v =7 NI, Av—FKR— | 7 v=Z NI, A~v— b FR— FOiE

H

ROWIEE AR DOW 1. SR

D TIATHLIND,

B ORER 2 A9 D BRI IR
K2tEOW ). 3RO TIATbR S,
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C. Calculation of emission reductions

C.1. All emission sources and their associated greenhouse gases relevant to the JCM project

Reference emissions
Emission sources GHG type
KIGEEA - MR L DB DIHE CO;
KIRE - B K DAt O R CO;
Project emissions
Emission sources GHG type
KGR - MR L DB DIHE CO;
RIRE - BEAZ K DAl O CO;

C.2. Figure of all emission sources and monitoring points relevant to the JCM project
1. &E#7+—27 U7 FOEA

ANy a7 PITHRE S A A CFS 12, AKITR
TEH 74— V7 NEEATSLH, V77 LR
X, N a ZENTERMICER SN TS T o
—BN 73— U7 THDH, BEATHT T
DEENZ7 A+ —27 V7 NOB@KEMEZE=%1 7
T 5,

2. FENIRIA A LED MBAZS B A

Noa g PITH S LD CFS
12, FIZ/RT LED MR %8 A9 %, LED B
B OBEIEREIEL, B —Ilc X BEEHIT 22, vy =27 FOFEFIEIX
FRZRIZBOW T EHMO BBEERMEZRE L 7 7 4V MEZRET 5,

3. Y— FHREAM LED FRBAZE HooE A
Nyarz#Eoy— KABRRE LT, TRIZRT
LED MBAE (i &2 8 A3 %, LED MR i OB @iRFH
X, B —ic kv BEEMHIT 50, oY= 2 b
DOHERTEZIFFR BT EHM O B
EHAELTT 74V MAZRET D,
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4, A7V FRTG DA

Nua g EORERVEERIC LRI RT A 7Y » RRTG
PEMATSH, N7 Uy N RIG OB ELE=21
ﬁ‘a‘éo

.
il

Clalfwwrd §n Pt sy 5.

EESEFNGIR oL T2 TN
Nray EICHRR S A CFS O RRIC, T
BUZHIRT D L D1, KB ERERMERET D, KR ERMICLOIREEL

T=Z YT D,

PV panels on the CFS in MC-1,2 terminal, Yokohama

C.3. Estimated emissions reductions in each year

Year Estimated Reference | Estimated Project | Estimated Emission

emissions (tCOy) Emissions (tCOy) Reductions (tCOy)
2018 2,913 1,131 1,781
2019 2,913 1,131 1,781
2020 2,913 1,131 1,781
2021 2,913 1,131 1,781
2022 2,913 1,131 1,781
2023 2,913 1,131 1,781
2024 2,913 1,131 1,781
2025 2,913 1,131 1,781
2026 2,913 1,131 1,781
2027 2,913 1,131 1,781
Total 29,130 11,310 17,810
(tCOy)
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D. Environmental impact assessment
Legal requirement of environmental impact assessment for | S/ BE72 1,
the proposed project

E. Local stakeholder consultation |

E.1. Solicitation of comments from local stakeholders
Ny aZENICBIT A3 - 2B A a7 hThATD. Local stakeholder
consultation %, 1TANOFEIE L N 2 7 FEEREICITO TETH D,

E.2. Summary of comments received and their consideration
Stakeholders Comments received Consideration of comments received

F. References
e

Reference lists to support descriptions in the PDD, if any.

L

Revision history of PDD

Version Date Contents revised
1.0 10. March 2017
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Memorandum of Understanding
between .
The Part Authority of Thailand and
‘The City of Yokohama

The Port Authority of Thailand and the City of Yakohama hereby establish a -
Memorandum of Understanding to mutually beneiit both parties through promaoting trade
and port maritime cooperation. )

The Port Authority of Thailand &nd the City of Yokohama will be Invalved in
discussing issues relating to the development and promotion of each port, and make every
effort to intensify growth of tha other, through friendship and mutual cooperation.

) The cooperation, which is called "Memorandum of Understanding between
the Pert Authority of Thailand and the City of Yokohama”, embraces the following issues:

1. Both parties agraa to exchanga infarmation an issues ragarding;
(1) Port management . \
(2) Trend of shipping trade
(3) International trade
(4} Introduction of IT
(5) Technalogy and environmental issues

2. Both parties agree to assist each other in exploring the local and reglonal
market, by facilitating and promoting cooperation with potential local parinérsfcustomers.

It Is understood that the above endeavors are In no way imperative or have
any limiting or legal binding character, The cooperation activiies will be established and
reviewed from time and amended or expanced in accordance with the Memorardum of
Understanding of both partners. Costs involved in any of the above activities shall be
bome by both partners on a case-by-case basis as agreed in advance.

This Memorandum of Understanding will initially be based on mutual respect
and friendship inspired by the long - standing and friendly relationship between bath
countries. . N

On behalf of the two parties, we, the undersigned, hereby formally agree fo
the establishment of the Memarandum of Understanding betwesn the Port Autharity of
Thalland and. The City of Yokohama. This Memorandum of Understanding is done In
duplicate in English and Japanese on 22nd April 2014, and will be valid until the end of
March 2012 with the option to renew the Memorandum of Understanding after evaluation,
and congant of the Parties. '

For and on behalf of For and on behalf of

the Port Authority of Thailand the City of Yokohama
: \
T % r g
DEPUTY DIRECTOR DEPUTY MAYOR
GENERAL
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LETTER OF INTENT
ON THE IMPLEMENTATION OF
THE MEMOBANDUM OF UNDERSTANDING BETWEEN
THE PORT AUTHORITY OF THATLAND AND THE CITY OF YOKOIAMA
DATED AFRIL 22, 2014

Following the Memorandum of Understanding between the Port Authority of Thailand and the City of
Yokohama dated April 22, 2014, the Port Awtharity of Thailand and the City of Yokohama (hereinafier
mll:r.ﬂi\.l:l:, referred to as “Both perties™) ag\r::d an the following program for the implementation of
the Memorandum of Understanding,

1. Bath parties shall reciprocally assist each other by providing documentation, infoemation, and

persnnne] exchanges.

(1} TRATNING: Both panies shall joindly sef up shori-term tining programs. During the
program period in Japan, the City of Yokohama shall provide transportation support for
staff of the Part Authority of Thailand. During the progrmm pesiod in Theiland, the Port
Authority of Thailand shall provide trassporisition suppon for @ef of twe Port of
YWokohams, The extent of the suppont provided shall be discussed by Both parties in

advance,

(2) TECHNICAL EXCHANGES: Both perties shall crganize workshops and technicsl visits
on specific issues. The issues of workshops and each technical visit shall ke discussed by
Both parties in advance, |

(1) INFORMATION ENCHANGES: Both partics shall meciprocally sssist each odher by
providing documentstion mnd information on Port Technology, Marketing Research asd
Port Development.

2. Both parties shall assist each ciher to explore the local and regiomal market, by facalitating and

promoting cooperation with potential lotal partmers J customers.
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(17 SEMIMNARS; Bath parties shal? establish a semisar every year &nd each pariy shall teke furn
o be the host. The wbjects of each seminar s5all be s by Baoth pastizs.

(2) PROMOTION: At all sppropriate conferences or exhhitions, Both parties shall continus 1
mutuslly promote esch other by dismibeting promotion materals such s brochures,
newaleters. leaflets eic., and by exchamging information during those events. [n this regard, the
dozumentation and exhibition materials shall be updated

It ix understood tha thé sbeve endzavors &ne in no way inperstive or have any limiting or legal binding

character o the implementation of the Memanndum of Understaading.

The costs irvolved in the implemestation of the above shall be boms by Both paries, This shall be

considered snd apfecd upa in advance ona cose by case basis.

Bath partiss reiterate thal the coopesatien betwsen the Port Awthority of Thailond and the City of
Yokohera is based oo 4 mufual friendship and respect inspired by the long-standing frendly

rilaticmship berween the countries and their people.

On behall of e two pors, we, the undersigred, hareby formelly agres to the estabiishment of the
Leguer of Intent on the Implementation of the Memorandum of Understanding berween the Por
Authosity of Thaiand and the City of Yolohama on the ninetessih day of January 2015, in the
Japanese and the English languages, both texis being equally authentic

For the Port Authority of Thailand, Far tha Port and Herbor Bureau

City of Yokohama,;

S N )

Adsom Anothaisistavee Shinsuke Inok

Assigtant Director General DMiroctor General

Asset Munagemen: and Business Ther Peet and Harbor Bureau
Development - City of ¥okohama

Port Awthority of Thailarc
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JCM Feasibility Study by YPC, GP and OECC

in cooperation with PAT,
based on the partnership between PAT and City of Yokohama

16th-18th Nov. 2016

Yokohama Port Corporation

Green Pacific Co., Ltd.

Overseas Environmental Cooperation Center, Japan

reen Pacific ‘ — g AEANBNBER O 5—

OECC Overseas Environmental Cooperation Center, Japan

JCM Funding Program: JCM Model Projects by MOE)J

The draft budget for projects Funded facilities must be used

starting from FY 2016 is continuously for the period of |egal
Government of durable years.

6.7 billion JPY (approx. USD Otherwise MOEJ may request o

63 million) in total by FY2018 Japan reimburse the given grant.

K Budget will

be fixed after Finance part of an Conduct MRV and expected

f;:f"':r‘:e'r';‘“he investment cost to deliver at least half of JCM
(less than half) credits issued

International consortiums
(which include Japanese entities)

~ Scope of the financing: facilities, equipment, vehicles, etc. which reduce CO2 from
fossil fuel combustion as well as construction cost for installing those facilities, etc.
» Eligible Projects : starting installation after the adoption of the financing and
ﬁnishing installation within three years. *MRV: Megsyr}ament, Reporting and Verification|

Source: Recent Development of the JCM, Feb. 2016, Government of Japan



I
Recent development of JCM

»Maximum percentage of financial support is decided by number of

adopted JCM model projects utilizing similar type of technology in each
country.

0
(The first
case)

Number of adopted projects

utilizing similar technology

Max. percentage of

, - 50% 40% 30%
financial support

»Standard cost-effectiveness of financial support is as follows

e Project with subsidy of 500 million JPY and more = 1,700 THB / t CO,
* Project with subsidy of Less than 500 million JPY = 3,400 THB/ t CO,
v The above cost-effectiveness standard is not the absolute case as the volume of reduction of

GHG emission differs by the calculation method and the volume of reduction which was
expected at planning stage may not be achieved.

JCM Funding Program by MOE)J (FY2013-2016)

Thailand: Mongela:
OEnergy Saving at Convenience Stere  OSolar PV on Factory Rooftop OHeat Only Boiler (HOB)x C2.1MW Solar PV in Farm
O pg'.acmg Air-saving Loom OCentrifugal Chiller & Compressor O10MW Solar PV C8.3MW Solar PV in Farm
o-Generation in Motorcyde Factory  OCentrifugal Chiller in Tire Factory
ir Conditioning System & Chiller ORefrigeration System Viet Nam:
Olon Exchange Membrane Electrolyzer OChilled Water Supply Systam | 20igkal Tachooraghs Qamorpheus gansformers
OLED Lighting to Sales Stores ,\-amz Heat Recovery in Cement Plant OAir-conditioning n Hotel OAir-conditioning in Lens Factory
©OCo-generation System ORefrigerator and Evaporator OContainer Formation Facility
QSolar PV and EMS in Paint Factory O3.4MW Solar PV dar PV in Shopping Mall

ir-conditioning Control System

Bangladesh: |f ‘asts Heat Recovery in Cament Plant OWater Pumps
OCentrifugal Chiller Cloem at Weaving Factory Energy saving Equipment in Lens Factory CAmerphous transformers 3
QPV-diessl mb«d System CSOMW Solar PV Power Plant | OEnergy Saving Equipment in Wire Production Factory
oG OAir<onditicning sym
OMWaste to Energy Plant Laos: | ©4.8MW Power Generation with
OBrewing Systems to Beer Factory @®REDD+ through controlling Methane Gas Recovery System
OOnce-through Boiler in Instant Noodle Factory dush-and-burmn = | @ b—
— | ‘ =
e | Falau: N CSMW Solar PV
Saudi Arabia: *. | O / for G Cniller and Exhaust Heat
S Bactarolyeer in Chicrine P | | OSolar PV for Gommercial Faciities e o
Production Plant | . i e s S b
- /4. l‘_\ / Solar PV for Facilities —
OBiomass CHP Plane [ _# ,.‘/. ? \“\\ Cambodia:
—_— | ~ OLED Street Lighting Q0.2MW Solar PV at International School
“ e ,"‘ | | OSolar PV & Centrifugal Chiller ©O0.8MW Solar PV at Intemational School
enya: / {
OSolar Diesel Abatement Projects /
QEMW Hydropower Generation / Indonesia:
OSolar PV 2 Sak Factory / QCanpifucal Chiller ot Teglle Factony e
/ | SRefricerants to Cold Chain Industiy™  ODouble Bundle-type Heat Pumy
V:Udlves: /. o - OCentnfugal Chiller at Textile Factory 2 ‘aste Heat Recovery in mlndum
OSolar Power on Schodl Rooftop Malaysia: \ S alar Power Hybrd System agenerative Bumers
= Smart Micro-Grid System L CSolar PV \ o ‘ ller entile id Comrugated Cartons Process
S Model project in FY 2013 (3 countries, 7 projects) OUpgrading to Air-saving Loom Centrifugal Chiller in Shopping Mall
O Model proect in FY 2014 (7 countries, 14 projects) CSmart LED Strest Lighting System nce-through Boder System in Film Factory
® ADB project in FY 2014 (1 country, 1 project) OGas Co-generation System OOnce-through Boder in Golf Ball Factory
© Moded project in FY 2015 (10 countries, 34 projects) OSclar PV in Jakabaring Spert City @REDD+ through contrelling slush-and bum
O Model project in FY 2016 (0 countries, 28 projects) 10MW Hydro Power Flant Olooms in Weaving Mil
@ REDD+ Model Project (2 countries, 2 projects) dLED Lighting to Sales Stores Olndustrial Wastewater Treatment System
Total 15 partner countries, 85 projects ©Air-conditioning Uity Systemin Airpert

The underined projects have been registered as the JCM projects (13 pm)ects]
eSS DIOJECTS S0COUNE for 2 registersd JCM CrOJECts respectvely, 38 teyTe operating In

Source: Recent Development of the JCM, August. 2016, Government of Japan |




T
JCM Funding Program by MOE)J (FY2013-2016)

6 projects in Thailand were adopted for JCM funding program in
FY2015, 9 projects in FY2016.

Thailand:

OEnergy Saving at Convenience Store  OSolar PV on Factory Rooftop
OUpgrading Air-saving Loom OCentrifugal Chiller & Compressor
(OCo-Generation in Motorcycle Factory  OCentrifugal Chiller in Tire Factory
OAir Conditioning System & Chiller ORefrigeration System

OlIon Exchange Membrane Electrolyzer \_,‘Chllled Water Supply System
OLED Lighting to Sales Stores (OWaste Heat Recovery in Cement Plant
OCo-generation System (ORefrigerator and Evaporator
(OSolar PV and EMS in Paint Factory O3.4MW Solar PV

Red: FY 2015
Purple: FY 2016

Source: Recent DeveIoEment of the JCM August. 2016, Government of JaEan

JCM Project in Thailand for introduction of photovoltaic system

PP(Japan) : Pacific Consultants Co., Ltd., InterAct Inc. / PP(Thailand) : Siam Steel International Public
Company Limited

Q outline of GHG Mitigation Activity Adopted in 2015

The project aims to reduce CO2 emissions by
introducing solar photovoltaic (PV) systems at

a factory complex manufacturing steel W m

. ¥ 4
I

products and furniture in Samutprakarn, : E] ._.” : : ’_. @ —

Thailand. i I

. . Solar PV module ) |Solar PV module Inverter  Power meter |
A grid-connected solar PV system will be e

e ————

installed on rooftops of the A-14 Factory l-
Building (Site A: 837kW) and Head Office (Site ’ »

B: 157kW). The total installed capacity will be LLUBL LI

994KW. oHEE

All of the generated power will be consumed Site A (A-14 Factory Bulding) Grid Ske B (Head Ofiice)

within the factory complex. The project will be a model case utilizing factory roof space and high-efficiency PV modules
for self-consumption.

O Expected GHG Emission Reductions O sites of JCM Model Project

776 tCO2/ year
C02 emission factor: 0.5554 (tCO2/MWh)
Project emissions are assumed to be zero.
Reference emission - Project emission = 776 - 0 = 776

! | (Head Office)

Site GonornAio_n of COo2 nmi_nion Sen
electricity reductions 14 Facory
A 1,176 (MWh/year)| 653.2 (tCO2/year) Building)
B 220.6 (MWh/year)| 122.5 (1CO2/year)
an 1,397 (MWh/year)| 775.7 (tCO2/year)| Source:GEC Website(http://gec.jp/jcm/projects/15pro_tha_02.html) | 5
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e
Overview of the Feasibility Study (F/S)
The F/S aims to support PAT's environmentally friendly

initiative, conducted as an entrusted project from Ministry m |\ .-
. msrivSonrousanelng o corg
of the Environment, Government of Japan (MOEJ). -
Overview Project Outline
e Based on the partnership between PAT and City of 1) Project Participants
Yokohama. * Yokohama Port Corp.
« Investigate the feasibility of the projects for JCM * Green Pacific Co., LTD.
funding program by studying project costs, CO2 e OECC
reduction, etc. 2) Period of Activities
« Utilizing our experience of reducing carbon e From Oct 6, 2016 to Mar 10, 2017
emissions at the Port of Yokohama. 3) Cost
e The first JCM project applied to the port and e All costs to be borne by MOEJ
harbor sector in the world. (and YPQ)

v" We are in an advantageous position to apply for the JCM funding program in
next year. MOEJ strongly expects to do so.

v" We are truly grateful for your kind cooperation. Your continued supports will be
highly appreciated.

| 6

I
Project Outline (10 projects)

Phase 1 Phase 2 [ Bangkc;k Eort and J
(2015~2019) (2020~2024) Laem Chabang Port

(6) LED road lightings in LC Port

(1) PV Panels on CFS roof (7) Hybrid cargo handling equipment in
(2) Indoor LED lightings in CFS Lat Krabang ICD

(3) Electric forklifts with charging system| [(8) High efficiency transformers to

(4) Hybrid RTGs substations in BKK Port

(5) LED yard lightings for container yard ) E(l;c;r;:rfonnectlon system in BKK and

(10) Hybrid tugboats

Please refer to the attached A3-sized sheet

11



Major Examination Items of the F/S

1. PAT's current construction plan
2. PAT budget and financing scheme
3. PAT's general rules for procurement (tender)

PAT is kindly
asked to provide
information

D

4. Technologies and products to be applied
5. Effects of CO2 reduction and energy saving

. L IN\| YPC, GP, OECC
6. Cost of the project and PAT will
7. Profitability of the project /| jointly examine
8.

Laws and regulations (Permission, authorization
or/and notification to install facilities)

Phase 1 Projects
(1st Priority)

Purpose
{ Promoting carbon reduction at Bangkok Port ]
[ Making Bangkok Port a “smart port” J




Integrated Energy Management System (EMS) for Import CFS(Project 1~4)

(1) PV Panels on CFS roof
(2) Indoor LED lightings in CFS

(3) Electric forklifts with charging
system

(4) Hybrid RTGs

T

H

Electric Forklift

(Power supply)
normal operation Container Terminal

== In case of emergency (Bangkok Port)
‘ Integrated EMS for CFS l

Linking PV power generation with LED lighting and forklifts based on
EMS with peak shaving operation and emergency power source

10

I
Normal power line
vAg
o L XL

Electric power
from solar
panel

Logistics System,
PC E
. @ v =)
| -
- - .’ S To other
° ° o o - facilities
electric folklift By
Electric grid in
Bangkok port

| 11
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M
Emergency power line

Electric power
from solar
panel

Logistics System,
PC

b S8 88

electric folklift I

Electric grid in
Bangkok port

Utilize the battery of Electric forklifts as emergency power source
during the night

I
Installing PV panels on CFS roof (Project 1)

PV panels on the CFS in MC-1,2 terminal, Yokohama Port

CO2 reduction
43,211t-CO2 / 17years

Cost advantage

electric power company 4.0THB/kWh

Saving of electricity cost will be:
PV system 42THB/kWh |  5,837,000THB/lyear
99,229,000THB/17years

Feasibility of JCM utilizatio

30%-40% of investment for PV system is expected to be covered by JCM subsidy
In case of 40%, cost effectiveness will be approx. 2,600THB / t-CO2 | 13

14



Estimate of installation of PV panel on Import CFS in Bangkok Port

Casel (Without top light)

Installation area
Generation capacity
Electric power
CO; reduction(0.00056 t-CO, /kWh)
Initial cost (*1)
Running cost
Renewal cost of power conditioner
Total cost (17years)

Electricity cost by PV system

Electricity cost by PV system
(with JCM subsidy for 40% of investment)

Cost effectiveness of JCM

25,600m?

3.4 [MW]

76,331,422 [kWh / 17years]
43,211 [t / 17years]
283,000,000 THB
26,180,000 THB

13,860,000 THB
323,040,000 THB

approx. 4.2 [THB / kwh]
approx. 2.7 [THB / kwh]
approx. 2,600 THB / t-CO;

*1: Not including cost of EMS unit

14

Estimate of installation of PV panel on Import CFS in Bangkok Port

Case2 (With top light)

Installation area
Generation capacity
Electric power
CO; reduction(0.00056 t-CO, /kWh)
Initial cost (*1)

Running cost
Renewal cost of power conditioner

Total cost (17years)

Electricity cost by PV system

Electricity cost by PV system
(with JCM subsidy for 40% of investment)

Cost effectiveness of JCM

10,400m?

1.3 [MW]

29,266,543 [kWh / 17years]
16,568 [t / 17years]
108,000,000 THB
10,234,000 THB

5,500,000 THB
123,734,000 THB
approx. 4.2 [THB / kwh]
approx. 2.7 [THB / kwh]

approx. 2,600 THB / t-CO;

*1: Not including cost of EMS unit

15
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M
Indoor LED lightings in CFS (Project 2)

Temperature in CFS will be very high(40°C~50°C), which makes it essential to
install high quality lightings.

CO2 reduction

2,280t-co2/15years

Cost advantage

The initial cost will be 2,980,000THB lower than conventional lightings if 40% of the
cost is covered by JCM subsidy (originally it will be 3,900,000THB higher)

The total cost saving in 15 years will be approx. 28,400,000THB considering
maintenance and electricity cost etc.

Feasibility of JCM utilization

30%-40% of the initial cost for LED lighting is expected to be covered by JCM subsidy

In case of 40%, cost effectiveness will be approx. 3,000THB / t-CO2 | 16
Indoor LED lightings in CFS (Project 2)
Number of lightings
Electric power 7,008,000 3,153,600 [kW3P§1554 'i(a)l(r)s]
consumption [kWh / 15years] [kWh / 15years] 55;
= (o]

CO;, reduction 4,140 [t / 15years] 1,860 [t / 15years] -2,280 [t / 15years]
Approximate cost 17,200,000THB 3,900,000THB
Approximate cost LER LB

with JCM subsidy (40%) 10,320,000THB - 2,980,000THB
Ma'“}fsnj‘e';fj e 18,000,000THB 8,000,000THB - 10,000,000THB
Electricity cost 28,032,000THB 12,614,400THB - 15,417,600THB

(15 years)
Total cost 31,300,000THB 18,320,000THB - 28,397,600THB

(15 years)
| 17
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I
Electric forklift (Project 3)

Features to Extend Battery Life

Battery Capacity Indicator Battery Fluld Overheat
M Battery Cap Warning Indicator!

M Battery Rema

i
“ W‘Mnuls-oompliaTD

bartury and the bc«ery
olm::am featu

Temperature sensor

*2 When a JIS-compliant
battery is selected

Battery

CO2 reduction
10.84t-co2/truck + Syears (x70trucks=758.8t-co2 / Syears)

Cost advantage

The total cost of Electric Forklift including running cost will be 482,200THB/truck lower than
diesel forklift (while the initial cost will be 345,000THB/truck higher)

Feasibility of JCM utilization

Around 6% of the initial cost is expected to be covered by JCM subsidy
The amount of JCM subsidy per 1truck will be approx. 74,100THB/truck
(70trucks = 74,100THB*70trucks= approx. 5,187,000THB) 18

I
Electric forklift (Project 3)

Unit DIESEL | ELECTRIC | Improve
CASE : 8FBN25  2.5ton nl TRUCK TRUCK -ments

Duration of use Years

Annual working days Days 250 -
Operation hours/day Hours 8.0 -
Energy consumption/hour (*1) I/h, kw/h 3.7 4.5 -
Fuel cost/L or Energy cost/kw  THB/L, THB/kw 25.6 4.0 -
Initial (truck) cost(*2) THB/truck 890,000 1,235,000 345,000
Running (fuel) cost Syears THB/truck - 5years 947,200 180,000 - 767,200
Maintenance cost Syears THB/truck - 5years 300,000 240,000 - 60,000
Total cost (THB/truck) THB/truck - Syears 2,137,200 1,655,000 -482,200
CO, emissions Kg-COy/truck - Syears 41,150 30,310 - 10,840

*1: The unit of the data for engine trucks is "L", and for battery trucks "kw".
Figures may vary according to the customer's working conditions.
*2 Electric truck price includes replacing the 1battery in third year

17



Hybrid RTGs (Project 4)

Hybrid TRANSTAINER"

Feasibilit

C Hybrid
Y

Large Size Battery
Engine Speed Control
2

. 19-201/Hr.

Mitsui-PACECO HYBRID TRANSTAINER " CRANE

- Low Fuel Consumption and Low CO2 Emission - MESﬂ”B’?’D

Fuel Consumption Result

One of our customer's terminal in South Asia
Fuel Consumption (L/Hr.)

CO2 reduction

790t-co2/unit + 12years (X 4 unit=3,160t-co2 - 12years)

of JCM utilization

Around 6% of the initial cost is expected to be covered by JCM subsidy

The amount of JCM subsidy per lunit will be approx. 3,560,000THB
(Zunit=3,560,000THB*4unit=14,240,000THB)

MES Conventional

(Handling Frequency 1314 moves/Hr.)

about
50%
saving

MES Hybrid

Recent Delivery Records

||

Delivered to Malaysia,

More than

100 units

Location Q'ty Delivery deli d
Long Beach, USA 7 Oct,, 2016
Tokyo, Japan 2 Jul., 2016
Osaka, Japan 2 Feb., 2016
Kobe, Japan 2 Feb., 2016
Kobe, Japan 1 Feb., 2016
Tanjung Priok, Indonesia S Feb., 2016
|_Los Angeles, USA 5 Mar., 2015
Mombasa, Kenya 4 Dec., 2015

20

I
Summary of Import CFS project (Project1-4)

Legal durable years
Quantity
Initial cost
JCM subsidy(C)

Energy-saving effect
(B)
JCM cost
effectiveness (C)/(B)
Eligibility for JCM

Profitability of
running cost

Overall evaluation

Integrated Energy Management system

(1) PV on CFS

17years
1 set
283,000,000THB
113,200,000THB

43,211t-co2
(2541.8t-co2 / year)

2,619THB/t-co2

Good

5,837,000THB
/ year

Good

(2) LED lighting
in CFS

15years
1 set
17,200,000THB
6,880,000THB

2,280t-co2
(152t-co2 / year)

3,017THB/t-co2

Good

1,694,000THB
/ year

Good

(3)Electric
forklift

Syears
70 trucks
86,450,000THB
5,187,000THB

758.8t-co2
(151.8t-co2 / year)

6,835THB/t-co2

Not eligible

11,580,000THB
/ year

Good

(4)Hybrid RTG

12years

4 units
237,300,000THB
14,238,000THB

3,160t-co2
(263.3t-co2 / year)

4,505THB/t-co2

Not eligible

2,613,000THB
/ year

Not viable

| 21
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Estimate of project profitability in total (Projectl-3)

(1)PV+(2)LED+(3)Fork
Initial cost 386'_?3%000
JCM subsidy 125,%378.000
Cost after subsidy 261!?5-;000
CO2 reduction 2,845.6
/ year t-CO2

CO2 reduction JCM project
(1)PV+(2)LED+(3)Fork

2,845.6
(ton / year)

Goal of PAT's Green port project

(2019)
14,727

(ton / year)

uopPNpal zod

PAT's goal

T
5,000 t

T J
10,000 t 15,000 t
22

Proposal for utilizing leasing

By utilizing leasing, it would be possible to reduce initial investment and avoid
the cost risk of facility failure.

’;‘ Type of Finance| Financing from |Currency "Vi‘h:;’fdi" Merit issue

<following may be required>
) * Diversification of funding | Guarantee from the related
2 [1| Bank Loan Local Bank THB Y 9 organization of borrower
a source L
= * Collateral of land, building
L; * Up-front fee
g * Long term fixed interest
o . Leasing * Flexible payment schedule | Interest rate is relatively
5 2 [Finance Lease Company THB Yo Leveling of depreciation in| higher than bank loan
2 tax
a fixed interest

* Long term fixe X .
:_?, Operating Leasing * Flexible payment schedule Operating lease need to be
s |3 THB Y ; - ...~ | confirmed by Accountant of
® Lease Company * Leveling of depreciation in .
. the client
tax and accounting

< Question >
Can PAT utilize leasing for facility procurement?

19




Leasing Scheme

Sales & Lease back

) iales Agreement
Equi ®‘ Saleshgreement () Lease Agreement .
ety Leasing

S.ul;plier (Import of goods) ©ra -

= o yment of Price

(Thai, foreign) QE Payment of Price Compa ny
(® Payment of Rent
——

@ Customer imports the equipment from foreign supplier or buy from Thai domestic supplier.
@ Leasing company execute sales agreement with the customer and buy the equipment.

@ Customer and leasing company execute leasing agreement. X Price: net financed
@ customer pays the price of the equipment to the supplier amount deductive of
®) After the delivery of the equipment, leasing company pays the price to the customer. any subsidy.

® Customer pays the lease rent to the leasing company periodically.

* he order of process is subject to specific situation of the project
* In case of imported good, only “sales & lease back” scheme is available.

Direct Lease (only available for equipment procured in Thailand)

o " (@) Sales Agreement (@ Lease Agreement

Leasing

Supplier company @ Payment of Rent
C—

(only in Thai) @) Payment of Price

@ Customer and leasing company execute leasing agreement.

@ Leasing company execute sales agreement with Thai supplier under direction of the
customer and buy the equipment (the equipment will be delivered directly to the
customer).

@ After the delivery of the equipment, leasing company pays the price to the supplier.

@ customer pays the lease rent to the leasing company periodically.

24

General Term of Lease and the Merits

@DScheme Finance Lease, Operating Lease

(@Lease Asset Movable goods

@Currency Thai Baht

@Lease Term 3~5 years

®Tax at the expense of the customer

®Insurance insured by customer (or, leasing company can arrange to insure)

Finance Lease: customer buy the equipment at pre-determined price
Operating Lease: customer choose to purchase or return the equipment of continue to lease

Merit of Finance Lease
Availability of flexible payment schedule Customer needs: to lower the rent payment for early stage of the term

Flexible payment schedule (e.g. step-up/step-down, grace < a case with grace périod>
period, balloon payment) according to cash management Grave period of
planning of the customer. rent payment Payment Terms of lease rent

Availability of long-tem funding 3~6 months 3~5 years
Sales & Lease-back scheme to existing facilities of the

customer provide long-term funding and improve cash
management of the customer

@Maturity of Lease

<Image of Operating Lease> < Option at maturity>
(DReturn of equipment

Total (@Purchase

Merit of Operating Lease
Off-Balance treatment Investment @2 lease

Investment by Operating Lease can avoid deterioration of cost
financial ratio since the added asset and its depreciation
expense are not booked in account of the customer (to be
confirmed with accountant of the customer).

Residual value
risk of customer

Residual
Value

Residual value risk of

leasing company  (CIONEAIESER

20



I
LED Yard lightings for container yard (Project 5)

Estimation in planned case at D-5 terminal in
Yokohama Port for FY 2016/2017

agnes |

105085

Required specifications : Heat resistance g
against high temp environment of Thai weather. )

105207

89905

PAT is kindly asked to provide detailed information
(see the next page)

0-5 container terminal

Drawing of D-5 container terminal, Yokohama Port

| Existinglighting
38

Number of lightings 114 76 - 33%
Electricity consumption 313,000 [kWh / year] 133,000[kWh / year] ; 180’(]_0\,5,]7[(,2Wh/y]
Electric fee(4 THB / kwh) 1,252,000 [THB / year] 532,000 [THB / year] [‘-|'1|:|(|)?,2/7;/%(;()r]
CO; emissions 185 [t/ year] 79 [t/ year] '106_ [5t7/0>;ear]
Approximate cost 6,840,000THB 6,340,000THB -500,000THB
|
I

LED Yard lightings for container yard (Project 5)
F

Necessary information for detailed study

1. Specification of existing lightings

Number of lightings

Dimensions of Yard, layout of lighting tower
Illumination criteria by law

> WN

LED lighting

21




Phase 2 Projects
(Next Priority)

Purpose

Promoting carbon reduction at Leam Chabang Port I

Reducing carbon emissions in transportation between
Bangkok Port and Leam Chabang Port

28

I
LED road lightings in Leam Chabang port(Project 6)

Necessary information for detailed study
1. Specification of existing lightings

2 . Number of the lightings

3. Illumination criteria by law

Considering the result of estimation of the indoor lightings in CFS
(Project 2), reduction of CO2 emission by this project will be
limited.

22



High efficiency transformers to substations in BKK Port (Project 8)

Site Visit in BKK Port in July 2016

30

High efficiency transformers to substations in BKK Port (Project 8)

10,000kVA 20,000kVA 30,000kVA

- Transformers capacity

Reduction of

. 622,000kWh/year 1,244,000kWh/year  1,866,000kWh/year
energy consumptions

Reduction of

< Challenges >

1. Based on our field study and estimation, the cost effectiveness of CO2
reduction will be higher than current JCM standard

2. Power supply in BKK Port must be stopped when replacing transformers

3. The necessary capacity of transformers may change depending on facilities

CO2 emissions 340t-CO2/year 680t-CO2/year 1020t-CO2/year
Approximate cost 33,300,000THB 66,600,000THB 99,900,000THB
(- )

\ introduced in the future. y,

Considering above, it may not be advisable to replace transformers at this point

31

23




Shore Power Connection System (Project 9)

Can reduce CO2 emission by 40%, Sox and
Nox by 98% by providing electricity to a
moored ship from shore.

Challenges for applying to ocean-going vessels

* Conversion of frequency between ship and local
grid (ship:60Hz, Thai local grid:50Hz)

* Uninterruptible power supply to ships (to avoid
shutdown of systems on ship)

* Large amount of initial investments and cost
bearing of electricity expense

I

[T
I

D
e e T

2CABLE
[MAIN[SWITCHBOAD

Power Line

| 11}
IO
GENERATOR{L'OAD]

POWER SUPPLY
SYSTEM OUTLET

Shore

(< Questions >

 tugboats and coastal ships only?

1. Target of PAT's Shore Power Connection System

» or ocean-going ships at BKK and LC Port?
2. PAT’s plan to meet IMO’s ECA(Emission Control Area) restriction, in terms of
\__technology such as Shore Power Connection, LNG fueled vessels

Hybrid tug (Project 10) (we have to start investigation now)

motor.

boat.

subsidy from Japanese government

The hybrid tug driven by diesel and electric
The engine is smaller than conventional tug

Hybrid Tug can reduce 20% in CO2 emissions
Investigate to deliver this hybrid tug with the

< Questions >

1. How many tug boats are owned & operated by
PAT?

2.

Newbuilding or Second hand)

Acquisition policy (Newbuilding or Second hand)

Do you have a plan to replace or order

additionally?

Do you have an interest in Hybrid tug with the

subsidy of the Japanese Government?

wn

Fleet list of tug boats (Name, Year of built, builder,

~

Hybrid Tug “Tsubasa” delivered in 2013

Comparison of the conventional system and the hybrid system |

%

) Cormvenonal sysiem
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#H2—2 FIMMBMAE
IO—CUTREER

Summary of JCM Project regarding CFS

JCM Feasibility Study by YPC, GP and OECC

in cooperation with PAT,
based on the partnership between PAT and City of Yokohama

18th Nov. 2016

Yokohama Port Corporation

Green Pacific Co., Ltd.

Overseas Environmental Cooperation Center, Japan

- Green Pacific ‘b — g AEANBNBER O 5—

OECC Overseas Environmental Cooperation Center, Japan

M
Integrated Energy Management System for BKK port (Revised)

Normal power line
Emergency power line

CFS
(Approved plan)

Container terminal

25



Estimate of installation of PV panel on Import CFS (Project 1)

Installation area
Generation capacity
Legal durable years

Electric power

CO; reduction(0.00056 t-CO; /kWh)
Initial cost (*1)
Total cost (17years)
JCM subsidy(C)
Cost after subsidy [/17year]
Saving Electlic of Cost [/17year]

Casel Case3
MAXIMUM DESIGN MINIMUM DESIGN
25,600m? ﬁ===========r=n?}xl
3.4 [MW] H Mw]
17years | I

76,331,422 kWh " PAT is kindly requested tol!
[/17years] | provide necessary I

43,211 [t /17years] H information to YPC ju

283,000,000 THB H

323,040,000 THB H THB H
113,200,000 THB H THB H
209,840,000 THB H THB “
305,325,690 THB || THB |
Koo

*1: Not including cost of EMS unit

Indoor LED lightings in CFS (Project 2)

Number of lightings

consumption
CO> reduction

Approximate cost

Approximate cost
with JCM subsidy (40%)

Maintenance cost
(15 years)

Electricity cost
(15 years)

(15 years)

Electric power 7,008,000
[kWh / 15years]

4,140 [t / 15years]
13,300,000THB

18,000,000THB
28,032,000THB

Total cost 31,300,000THB

3,854,400
[kvzﬂ.;glzgsgars] [kWh/!5155°>(/)ears] -
1,860 [t / 15years] 22 _[tS/S;I}OSyears]
17,200,000THB 3,900,000THB
10,320,000THB - 2,980,000THB
8,000,000THB - 10,000,000THB
12,614,400THB - 15,417,600THB

18,320,000THB - 28,397,600THB

| 3
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Electric forklift (Project 3)
oo | [ [
CASE : 8FBN25 2.5ton TRUCK TRUCK -ments
Duration of use Years
Annual working days Days 250 -
Operation hours/day Hours 8.0 -
Energy consumption/hour (*1) U/h, kw/h 3.7 4.5 -
Fuel cost/L or Energy cost/kw  THB/L, THB/kw 25.6 4.0 -
Initial (truck) cost THB/truck 890,000 1,055,000 165,000
Running (fuel) cost Syears THB/truck - Syears 947,200 180,000 - 767,200
Maintenance cost Syears(*2) THB/truck - 5years 300,000 420,000 120,000
Total cost (THB/truck) THB/truck - Syears 2,137,200 1,655,000 - 482,200
CO, emissions Kg-COy/truck - Syears 41,150 30,310 - 10,840
*1: The unit of the data for engine trucks is "L", and for battery trucks "kw".
Figures may vary according to the customer's working conditions.
*2 Electric truck price includes replacing the 1battery in third year
4

I
Summary of Import CFS project (Project1-4)

Integrated Energy Management system

(2) LED lighting
(1) PV on CFS in CFS

(3)Electric
forklift

Legal durable years 17years 15years Syears
Quantity 1 set 1 set 40trucks
Initial cost 283,000,000THB 17,200,000THB 42,200,000THB
JCM subsidy(C) 113,200,000THB 6,880,000THB 2,532,000THB
43,211t-co2 2,280t-co2 433.6t-co2

Energy-saving effect
(B)
JCM cost effectiveness
(Q/(8)
Eligibility for JCM

Profitability of running
cost

Overall evaluation

(2541.8t-co2 / year)

2,619THB/t-co2

Good

5,837,000THB
/ year

Good

(152t-co2 / year)

3,017THB/t-co2

Good

1,694,000THB
/ year

Good

(86.7t-co2 / year)

5,840THB/t-co2

Not eligible

5,178,000THB
/ year

Good
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#H2—3 FEBEMBATIL Lo AN

JCM Feasibility Study by YPC, GP and OECC

in cooperation with PAT
based on the partnership between PAT and City of Yokohama

10th Jan. 2017

Yokohama Port Corporation

Green Pacific Co., Ltd.

Overseas Environmental Cooperation Center, Japan

- Green Pacific ‘b — g AEANBNBER O 5—

OECC Overseas Environmental Cooperation Center, Japan

Outline of the initiative

« This initiative is proceeded based on the partnershiB
between PAT and the City of Yokohama to support PAT to
promote “Green Port Project”.

+ YPC will utilize its knowledge and experiences about carbon
reduction gained through environmentally friendly
measures introduced at the Yokohama port.

« To this end, the City of Yokohama and YPC have suggested
to PAT to utilize JCM fundin%grogram roposed by the
Japanese government, and YPC and PAT have been
studying the program since 2015.

PAT's advantages for utilizing JCM Funding Program

» PAT can introduce highly efficient and reliable low carbon equipment at
reasonable cost.

« It can increase the possibility for PAT to achieve the goal of Green Port Project.

We are going to examine mainly the Japanese advanced
environmentally friendly technologies and products which have been
verified by YPC at Yokohama Port.
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Outline of JCM

JCM (Joint Crediting Mechanism) by Ministry of the Environment, Japan

JCM Funding Program: JCM Model Projects by MOE)J
The draft budget for projects
starting from FY 2016 is [

6.7 billion JPY (approx. USD

Government of
¢ 63 illion) in total by FY2018

3 Budget will .
be fixed after Finance part of an Conduct MRV and expected
sperovalbythe  investment cost to deliver at least half of JCM
(less than half) credits issued Funded facilities must be used
continuously for the period of
International consortiums legal durable years.
(which include Japanese entities) Otherwise MOE) may request to
reimburse the given grant.

Source: Recent Development of the JCM,
Feb. 2016, Government of Japan

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

» Eligible Projects : starting installation after the adoption of the financing and

ﬂmShmg installation within three years. *MRV: Measurement, Reporting and Verification 3
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Thailand: Mongoiia:
OEnergy Saving at Convenience Stere  OSolar PV en Factory Rooftep ‘OHeat Only Boiler (HOB)* C2.1MW Solar PV in Farm
OUpgrading Air-saving Loom OCentrifugal Chiller & Comprassor Q10MW Solar PV C8.3MW Solar PV in Farm
OCo-Generation in Motorcyde Factory  OCantrifugal Chiller in Tire Factory ;
QAir Conditioning System & Chiller CRefrigeration System Viet Nam:
Olon Exchange Membrane Electrolyzer CChilled Water Supply System Q 5 SAmormbous tandformer
QOLED Lighting to Sales Stores u\!-am Heat Recovery in Cement Plant CAIr-conditioning in Hotel QAir-conditioning in Lens Factory
OCo-generation System tor and Evaporator OContiner Formation Facility OBlectric Fumace
OSolar PV and EMS in Paint Factory VB AMW Solar PV CSolar PV in Shopping Mall ©Amorpheus transformers 2
— QAir-conditioning Control System  OFElectnicity Kin
Bangladesh: | OWaste Heat Recovery in Cement Plant CWater Pumps
OCentrifugal Chi .oom at Weaving Factory ,‘ QEnergy savmg Equipment in Lens Factory Amormuansﬁomlers 3
OPV-diessl Hybﬂd System u>0f'|\" Solar Pv Power Flant | OEnergy Saving Equipment in Wire Production F:
.,Cmmfuga Chiller "A-r{manmnq syﬁem |
L — |
Wiy : [ { r : — .
OWaste toL_Energy Plant | Laos: | ©4.8MW Power Generation with
OBrewing Systems to Beer Factory ®REDD-+ through controlling | Methane Gas Recovery System
QOnce-through Boiler in Instant Noodle Factory slush-and-bum L
: . ,' ' ) Costa Rica:
—_— | Faiau: Y OSMW Solar PV
%n. ;\ran\;ef e /' L ; OSolar PV for Commercial Facilites OChiller and Exhaust Heat
= Pro [ o O : Recovery System
- = o1 ‘wi BV foe o E i ——
. - !\-\ / .o
Ethiopia: - . .
OBiomass CHP Plant i/o r S TN [Combod:
— / ) “~| OLED Street Lighting ©0.2MW Sofar PV at International School
X = ff | | OSolar PV & Centrifugal Chiller ©0.8MW Solar PV at School
enya: / {
OSolar Diesel Abatement Projects /
SBMW Hydropower Generation / / Indonesa:
OSolar PV at Sait Factory / SCentrifucal Chiller st Textile Fadtory S
= / / SRefrigacants to Cold Chain Industry®™  CDouble Bundle-type Heat Pump
Maidives: /T —t - Canuifucal Chiller ot Textile Factory 2 OWaste Heat Recovery in Cement Industry
OSolar Power on School Rooftop Malaysia: OSalar Power Hybnd System ORegenerative Bumers
W Smart Micro-Grid System | CSolar PV QCentrifugal Chiller at Textile Factory 3 OOk Corrugated Cartons Process
© Modd project in FY 2013 (3 countries. 7 projects) OUpgrading to Air-saving Loom OCantrifugal Chiller in Shopping Mall
© Model project in FY 2014 (7 countries, 14 projects) OSmart LED Strest Lighting System OOnce-through Boder System in Film Factory
= ADB project in FY 2014 (1 country, 1 project) CGas Co-generation System OOnce-through Boder in Golf Ball Factory
© Model project in FY 2015 (10 countries, 34 projects) OSolar PV in Jakabaring Sport City @REDD+ through controlling slush-and bum
© Model project in FY 2016 (2 countries, 28 projects) C10MW Hydro Power Plant OLooms in Weaving Mill
o REDD+ Model Project (2 countries, 2 projects) OLED Lighting to Sales Stores . Olndustrial Wastewater Treatment Systam
Total 15 partner countries, 85 projects Qiie-condiioning Wiy Sysiem in Arpar
Mﬂm_tshaw been registered as the JCM pcqects (13 pln)ccts]
hese projecs acoount for 2 registeras JCM projects respectively, as heyre operating In dfferent sies
Source: Recent Development of the JCM, August. 2016, Government of Japan

B
JCM Funding Program by MOE)J (FY2013-2016)

FY2015, 9 projects in FY2016.

6 projects in Thailand were adopted for JCM funding program in

Thailand:
OEnergy Saving at Convenience Store  OSolar PV on Factory Rooftop

OAir Conditioning System & Chiller ORefrigeration System

Olon Exchange Membrane Electrolyzer OChilled Water Supply System
OLED Lighting to Sales Stores OWaste Heat Recovery in Cement Plant
OCo-generation System ORefrigerator and Evaporator

OSolar PV and EMS in Paint Factory O3.4MW Solar PV

OUpgrading Air-saving Loom OCentrifugal Chiller & Compressor
OCo-Generation in Motorcycle Factory  OCentrifugal Chiller in Tire Factory

Red: FY 2015
Purple: FY 2016

Source: Recent Development of the JCM, August. 2016, Government of Japan
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JCM Project in Thailand for introduction of photovoltaic system

PP(Japan) : Pacific Consultants Co., Ltd., InterAct Inc. / PP(Thailand) : Siam Steel International Public

Company Limited
O Outline of GHG Mitigation Activity Aslajpice] i 2013

The project aims to reduce CO2 emissions by

introducing solar photovoltaic (PV) systems at [Som vy ]
a factory complex manufacturing steel rw ‘l I L Wswm \
. . | AC oc | !

products and furniture in Samutprakarn, | . -— E] - : | ’_’ = \

Thailand. ! 1! d
X i | Powsrmeter Imedder  Solar PV modue_) [Solae PV module Imvedter  Powes metec ]

A grid-connected solar PV system willbe =~ @ So e e -

installed on rooftops of the A-14 Factory T

Building (Site A: 837kw) and Head Office (Site >

B: 157kW). The total installed capacity will be L1} %

994kw. EEE

All of the generated power will be consumed Site A (A-14 Faclory Bukding) rld e B (end Clice)
within the factory complex. The project will be a model case utilizing factory reof space and high-efficiency PV modules

for self-consumption.
O Expected GHG Emission Reductions O sites of JCM Model Project

776 tCO2/ year

€02 emission factor: 0.5554 (tCO2/MWh)

. 1ol Site B
Project emissions are assumed to be zero. { | (Head Office)
Reference emission - Project emission = 776 - 0 = 776
& Generation of CO2 emission e n
eloctricity reductions (A_““Fm“
A 1,176 (MWh /year)| 653.2 (tCO2/year) Building)
B 220.6 (MWh/year)| 122.5 (:CO2/year)
st 1,397 (MWh/year)| 775.7 (tCO2/year)| Source:GEC Website(http://gec jp/jcm/projects/15pro_tha_02.html) | 6

I
Role of YPC and PAT in JCM project

of Japan (MOEJ) rights and obligations of each organization.
» The contract term should be until the end of Legal durable
years of facilities

Application&
Report

* YPC, Green Pacific and PAT form a international consortium
Ministry of the Environment, Government and conclude a long term contract which determines the

eSEEEEEEEEEEEEEEE

0

lSubsidy ilities.
. P ..........| International Consortium |.............................................

Long term contract
YPC P
Green Pacific

Project review, support PAT

Applying for JCM funding program

MRV (Calculating CO2 reduction effect and
reporting to MOEJ)

PAT Par

" cemanreion

Project Implementation
& Report

 Introduction, operation, maintenance of facilities
(It is necessary that PAT continue to operate
facilities during legal durable years)

* Monitoring CO2 reduction effect (Submission

report of operating status to YPC)

Payment of
Subsidies

NN NN EEEEEE N EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE TLLL EEsEsEmEmEnEEs

Payment

AR R,
YsssssEsssEEEEEEEEEEE R E R

.,

g

Delivery of Equipment,
Construction etc.

Supplier
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Interim Report on the F/S

M
Overview of the Feasibility Study (F/S)
The F/S aims to support PAT's environmentally friendly

initiative, conducted as an entrusted project from Ministry HAT & .-
. msrivSonrousanels s o o
of the Environment, Government of Japan (MOE)).
Overview Outline of the F/S
e Based on the partnership between PAT and City of 1) Participants
Yokohama. * Yokohama Port Corp. (YPC)
» Investigate the feasibility of the projects for JCM e Green Pacific Co., LTD. (GP)
funding program by studying project costs, CO2 e Overseas Environmental
reduction, etc. Cooperation Center (OECC)
« Utilizing YPC's experience of reducing carbon 2) Period of Activities
emissions at the Port of Yokohama. « From Oct 6, 2016 to Mar 10, 2017
e The first JCM project applied to the port and
harbor sectorFi)n tJhe wcl?rllod. P Sl
e Funded by MOEJ (and YPC & GP)

v" MOEJ adopts this F/S as their official study because MOEJ believes this project will be feasible.
Detailed study report is essential to apply for the JCM Funding Project.

v We are already in an advantageous position to apply for the JCM funding program in FY2017. MOEJ
strongly expects us to apply in 2017. To take advantage of this opportunity, we should apply some
projects for the JCM funding program in FY2017.

v We are truly grateful for your kind cooperation. Your continued supports will be highly appreciatedl.
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On-going status of Phase 1 projects

(1)PV Panels on CFS
roof in Bangkok port

(2)Indoor LED
lightings in CFS in
Bangkok port

T 9seyd

(3)Electric forklift for
CFS in Bangkok port

(4)Hybrid RTGs for
CFS in Bangkok port
(5)LED yard lightings
for container yard

in Bangkok port

Application technologies and equipment, and q q

« Discussing with a electronics manufacturer which
has experience of PV introduction design and
construction.

- It is possible to design the efficient whole system.

« Investigating utilization of foreign products for
some components such as PV panel to reduce cost.

« Discussing with a LED manufacturer which has a
factory in Thailand. Visited the factory and inspected
the Indoor LED lightings.

« Also investigating utilization of products of
another LED manufacturer. which has a factory in
Thailand to reduce cost,, as one of candidates.

- Discussing with a forklift sales company which has
top class market share in Thailand.

« Discussing with a RTG manufacturer.
« Performance of product satisfies JCM demand.

- Discussing with a LED manufacturer which has a

factory in Thailand.
- Visited the factory and inspected the LED Yard

lightings.

ity

+ We aim to form a JCM project with PV system,
indoor LED, and electric fork lift as an integrated
system.

- Plan to use electric forklift's battery as an
emergency power supply will be discussed
continuously.

- Projects regarding CFS Import has good
possibility of JCM project realization.

We continue to investigate for applying to JCM
funding program.

- Since construction of CFS Import is expected to
be started in 2018 or later, it is strongly
recommended to apply for JCM funding
program for CFS Export related projects in 2017.

- Continue to study cost effectiveness.

- There is possibility to be applicable to JCM
funding program with the result of estimation
based on data from PAT.

- Estimated amount of subsidy is small as an
individual JCM project. It is advisable to form a
combined package with other projects.

10

I
On-going status of Phase 2 projects

(6)LED road lightings
in Laem Chabang
Port

(7)Hybrid cargo
handling equipment
in Lat Krabang ICD

(8)High efficiency
transformers to
substations in BKK
Port

z aseyd

(9)Shore connection
system

(10)Hybrid tugboats

g
cost reduction plan

- Visited Laem Chabang Port and inspected road
lightings.

- LED road lightings were partly introduced already.
As the quantity of the rest is few, it seems possible to
be introduced by PAT.

+ Visited LICD and discussed with management body
and operator of LICD.

+ Collecting information of existing facilities from PAT.
Various types of new and old electric facilities are
existing but renewal plan has not been laid out so far.

+ Terminal renewal has been planned but electric
power demand of new terminal plan is not estimated.

- Discussed with PAT regarding PAT's plan of Sox and
CO2 reduction from vessels including not only shore
connection but also LNG bunkering etc.

- Understand that PAT has not yet decided the plan as

of today.
+ Study to build in shipyard in Japan or in Thailand
(with supplying hybrid power system from Japan).

Evaluation of business feasibility

- Since PAT introduced at their own expense, it
seems difficult to apply for JCM funding program

+ Since LICD is not operated by PAT, there is limit
to apply for JCM funding program jointly with PAT

- It is necessary to have more information from
PAT such as the estimated electric power demand
of new terminal plan etc.

+ YPC and GP will study to apply for JCM funding
program based upon further information from PAT

- Start discussion with PAT after confirmation of
PAT’s plan to comply with IMO regulations of SOx
emissions in a general sea area (applicable in 2020)

+ PAT asked about the possibility of conversion of
existing tugboat to hybrid tug boat.

After the investigation we found that it seems
difficult to carry out conversion at the Japanese
shipyard.
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I
Installing PV panels on CFS roof (Project 1)

PV panels on the CFS in MC-1,2 terminal, Yokohama

Estimation with 3.4 MW PV panels (without top light)

CO2 reduction

43,200t-CO2 / 17years
< Price of electricity > *rough estimation
electric power company 4,0THB/kWh Saving of electricity cost will be:
PV ithout JCM subsid 3.6THB/kWh 7,247,000THB/1year
123,200,000THB/17years

easibility of JCM utilizatio

30%-40% of investment for PV system is expected to be covered by JCM subsidy.
In case of 40%, the amount of the subsidy will be 93,480,000THB. 1

I
Indoor LED lightings in CFS (Project 2)

Temperature in CFS will be very high(40°C~50°C), which requires the installation of high
quality lightings.

CO2 reduction

2,335t-CO2/15years

Cost advantage

The total cost saving of running cost in 15 years will be approx. 18,370,000THB
considering maintenance and electricity cost etc.

Feasibility of JCM utilization

30%-40% of the initial cost for LED lighting is expected to be covered by JCM subsidy.
In case of 40%, the amount of the subsidy will be 7,200,000THB.

| 13
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I
Electric Forklift (Project 3)

CO2 reduction

10.84t-CO2/truck in Syears
(40trucks =433.6t-CO2 in Syears)

Cost advantage

The total cost of Electric Forklift including
running cost will be 544,300THB/truck lower
than diesel forklift (while the initial cost will be
82,900THB/truck higher even with JCM subsidy)

In case of 40 trucks, the total cost advantage will
be 21,772,000THB

Feasibility of JCM utilization

Around 6% of the initial cost is expected to be covered by JCM subsidy
The amount of JCM subsidy will be approx. 62,100THB/truck
(In case of 40trucks : approx. 2,484,000THB)

14
Hybrid RTGs (Project 4)
Example of Hybrid RTG
Hybrid TRANSTAINER® Fuel Consumption Result
G i ' - radereil i
One of our customer’s terminal in South Asia 2 i } !
) anding ronomen 5 oo .!,,! Em !_ “IT'_ ;"q \
) oL Delivered 1o Malaysla )
| _rusicingne ] smaiiéngine | 1 R Recent Delivery Records More than
5 10 Location Qty Delivery 100 units
Long Beach, USA 7 Oct., 2016
o1y R 5 G e o —
e MES Conventions! MES Hybrid :":P ::::: i :::;ig::
= Tanjung Priok, Indonesia 5 Feb., 2016
CO2 reduction s P ——
790t-CO2/unit in 12years (x2 unit=1,580t-CO2 in 12years)
Cost advantage
The total cost saving of running cost in 12 years will be approx. 15,679,000THB
Feasibility of JCM utilization
Around 6% of the initial cost is expected to be covered by JCM subsidy
The amount of JCM subsidy per lunit will be approx. 3,560,000THB
In case of 2unit, the total amount of the subsidy will be 7,120,000THB [ 15
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LED yard lightings (Project 5)
* YPC estimates the illuminance of LED yard lightings on east quay of Bangkok port based on the

date provided by PAT.

+ Itis possible to keep 38Ix of average illuminance and clear the PAT's reference illuminance by
replacing the existing lightings with LED without changing the number of the lightings.
s \ &

CO2 reduction

2,760t-CO2/15years
Cost advantage
The total cost saving of running cost in 15 years will be approx. 23,920,000THB
compared with ordinary lightings, considering maintenance cost and saving of electricity.

Feasibility of JCM utilization

30%-40% of the initial cost for LED lighting is expected to be covered by JCM subsidy

In case of 40%, the total amount of the subsidy will be 8,667,000THB | 16

I
Summary of the Projects (Projectl-5)

(2) LED lighting . (5)LED yard

Legal durable

years 17years 15years Syears 12years 15years
Quantity 1 set 400 set 40 trucks 2 units 260 set
Initial cost 233,700,000 THB 18,000,000 THB 41,400,000 THB 118,650,000 THB 21,667,000 THB

JCM subsidy (C) 93,480,000 THB 7,200,000 THB 2,484,000 THB 7,119,000 THB 8,667,000 THB

CO2 reduction 43,200t-CO2 2,335t-CO2 433.6t-CO2 1,580t-CO2 2,760t-CO2
(8) (2541.1t-CO2/year)  (155t-COZ2/year) (86.7t-CO2/year)  (131.6t-CO2/year)  (184t-COZ2/year)
JCM cost
effectiveness 2,164THB/t-CO2  3,083THB/t-CO2  5,729THB/t-CO2  4,506THB/t-CO2  3,140THB/t-CO2
(Q)/(B)
Eligibility for JCM Good Good Not eligible Not eligible Good
Aigfletiizy oy JEL Good Good Good Good Good
as one package
Profitability of 123,200,000 21,170,000 25,088,000 15,679,000 23,920,000
running cost THB THB THB THB THB
Overa.ll Good Good Good Good Good
evaluation
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M
FS Result Summary (Prospect of applying to JCM funding program)

* Combination of PV system, Indoor LED lightings and Electric Forklift of CFS Import have high cost
effectiveness and high possibility to be applicable to JCM funding Program.

As the design of CFS Export is already finished, PAT does not have a plan to apply for JCM project which
requires minor design change.

*  The cost effectiveness of Hybrid RTG for CFS is lower and the amount of subsidy is limited.

LED Yard Lighting have high cost effectiveness, but the project scale is small. It is necessary to combine
with the other projects.

p
CFS Import
\ < ‘\"j Hial s
— @)Indoor LED ' B
(1)PV panel lightings (3)Electric fork lift (4)Hybrid RTG (5)LED yard Lighting

—There is good opportunity for PAT to proceed “Green Port Project” by utilizing JCM funding.
Regarding CFS Import, we would like to proceed study for applying JCM funding program with PAT.

+ The scale of (1)PV should be “Mega watt class” when we consider the scale for applying JCM funding
program.

(Point to be noticed)Applying JCM funding program for CFS Import will be in 2018 or later

Since MOEJ strongly expect us to apply for the JCM Funding Program in 2017, they adopted this F/S.
There is a risk that MOEJ lowered the priority for our project if we will not apply any project in 2017. It is
strongly recommended to apply some projects in 2017

| 18

I
JCM project formation plan (Energy Management System in BKK Port)

\\/Cé\v" The EMS of Bangkok Port proposed by YPC aims to realize inable port g by the following measures.
< )=
£eA

T

1) Introducing devices to utilize renewable energy(PV) and energy-saving equipment such as LED lightings.
N 2) Combine current power supply from electric company, existing generator with renewable energy for making electric
( \/ S ] system of Bangkok port more stable with lower cost and less CO2 emission.

Power supply from MEA

| —— —
(4)Hybrid RTG | (3) Electric forklift ]

‘m‘h"l”\

Octvered to Malayla,

Other
facilities

[(S)Yard LED Iightings] Reefer Quay crane Warehouse
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Estimation of JCM projects of CFS Import (casel:maximum PV panels)

CFS import (2) LED lighting
wpvoncs

Legal durable years 17years 15years Syears
Quantity 3.43MW 400set 40trucks
. 233,700,000THB  18,000,000THB  41,400,000THB
Initial cost
293,100,000THB
40%
JCM subsidy(C) °
117,240,000THB
. 43,200t-co2 2,335t-co2 434t-co2
Energy-saving effect (B)
45,969t-co2
JCM cost effectiveness (C)/(B) 2,550THB/t-co2
Eligibility for JCM Good

X Cost for PV panels is estimated as 67 mil THB /IMW
X Modification cost of Power Receiving Facility for grid connection is included

20

Estimation of JCM project of CFS Import (case3:minimum PV panels)

CFS import (2) LED lighting
@Pyon s

Legal durable years 17years 15years Syears
Quantity 0.50MW 400set 40trucks
. 38,400,000THB  18,000,000THB 41,400,000THB
Initial cost
97,800,000THB
40%
JCM subsidy(C) -
39,120,000THB
. 6,297t-co2 2,335t-co2 434t-co2
Energy-saving effect(B)
9,066t-co2
JCM cost effectiveness (C)/(B) 4,315THB/t-co2

Eligibility for JCM Not eligiblx

It would be eligible
with PV panels of 1.1 MW

¥ Cost for PV panels is estimated as 67 mil THB /IMW
XModification cost of Power Receiving Facility for grid connection is included

| 21
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Our proposal

22

I
Proposal for applying to JCM Funding Program

+ The CFS Import projects are promising. However there may be risk in applying in 2018 or later.
+ Since MOEJ strongly expect us to apply in 2017. There is a risk that MOEJ lower the priority for our
project if we do not apply any project in 2017.

<Proposal>

* To pave the way to apply JCM in 2018 with larger scale projects of CFS Import (project(1)(2)(3)) with
this advantageous position, we should apply in 2017 with some projects of the followings as the
leading project.

<Plan 1> Installation of Extra PV panels on CFS Export of a certain scale
<Plan 2> Combination of (3)Electric Forklift, (4)Hybrid RTG, (5)LED yard lightings
* YPC appeals to MOEJ to adopt as a JCM project in any case.

Planl

@ tra"k\/ system

) CFS Export

S~ i Plan2 !

= ks

2\

(1)PV system (2)Indoor LED lightings (3)Electric fork lift (4)Hybrid RTG (5)LED yard Lighting
CFSImport

i\ﬁ | & ﬂ 4 )

(1)PV system (2)Indoor LED lightings (3)Electric fork lift 1 (4Hybrid RTG ,:
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M
Proposal for JCM application in 2017

<Plan 1> Installation of extra PV panel on CFS Export

Planned Extra oM Neg (million THE)

Cost Subsidy Investment

0.6 Reduction of
35.8 co2 9,698t/17years

56.4

Cost saving 25.9 mil THB

PV panel PV panel

(0.02MW) (0.77MW)

Not app I e tor Applicable for JCM

<Plan 2> Combination of (3)Electric Forklift, (4)Hybrid RTG and (5)Yard LED lighting

Planned Planned Extra Cost for JCM Subsidy for Net
( (5) (5) (3) (4) Investment
19 71 PAT can gain
21.7- '='|:| 4.0 these benefits
o by investment
(3) Electric (5) LED yard of 4.0 mil THB
forklift (4) Hybrid RTG Lighting Reduction of CO2 | 4,665t *
— - - Cost saving 27.2 mil THB*
I Appllcablllty IS SUbJeCt to the JUdgement of MOEJ *Total of the 3 facilities based on their legal durable years 24

Points for JCM application
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B
3 Important points for JCM application

Ministry of the Environment, Government Point<1>

of Japan  (MOE)) Conclusion of long term contract
Application& I Subsidy between YPC and PAT

Report

RULETTLEERITLEEEREY | CERRELCEE CEEEERRRLE | International Consortium |..... ............................... .

YPC & e

Green Pacific

¢ Project review, support PAT

¢ Applying for JCM funding program

* MRV/(Calculating CO2 reduction effect and
reporting to MOEJ)

Project Implementation

& Report « Introduction, operation, maintenance of facilities
(It is necessary that PAT continue to operate
facilities during legal durable years)

* Monitoring CO2 reduction effect (Submission

report of operating status to YPC)

Payment of

Subsidies
5 Delivery of Payment
Point<2> Equipment, Y
Scale of JCM project Construction
etc.
Supplier
26
Important Point<1>Conclusion of long term contract between PAT and YPC
PAT is responsible for operating the facilities and conducting monitoring CO2 emissions for
legal durable years of the facilities as stipulated by the Japanese law. (for example, 17 years
for PV panels)
In case of deliberate failure of the project which is attributable to YPC and PAT, excluding
force majeure such as natural disasters, MOEJ may request to return the subsidy.
It is necessary that the contract between YPC and PAT specifies how to deal with
the events mentioned above. The contract shall remain in effect during legal
durable years of the facilities ___—7
Kindly examine to conclude
Major contents of long-term contract between YPC and PAT the long tem contract
Long term contract
YPC ¢ > PAT
» Conducting monitoring CO2 emissions for legal durable Example of Legal durable years
years of the facilities (1) PV system / 17 years
* Procedure in case of returning the subsidy to MOEJ (2) LED lightings / 15 years
(PAT-YPC—MOEJ) (3) Electric fork lift / 5 years
« Conditions regarding various cost sharing (4) Hybrid RTGs / 12 years | 27
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Important Point<2> Scale of JCM projects

amount is approx. 17mil THB)

MOEJ |
Apply as a package

project
t| @Electric || @Hybrid RTG || (S)LED yard
Hoforklift Lighting
| | 19milTHB 7.1mil THB 8.7mil THB
! JCM subsidy JCM subsidy JCM subsidy

N _

A packaged project satisfies the scale, all
equipments will be subject to JCM subsidy

)

Case: <Plan 2> proposal for JCM application in 2017

[ MOE) |

J|
L

+ A certain scale of project is required to be adopted as JCM project (Minimum subsidy

* We should apply with the other projects as one package, if it is difficult to satisfy the
aiming amount with only one project.

Apply as

separate
E@ projects

(3)Electric (S)ILED'yard
fork lft Lighting
1.9mil THB 7.1mil THB 8.7mil THB

JCM subsidy JCM subsidy JCM subsidy

Scale of each equipment does not satisfy the
criterion of JCM

| 28
I
Important Point<2> Scale of JCM projects
It is necessary to calculate cost of JCM-applicable facilities for
submitting JCM application
» Itis requested to place orders for JCM applicable facilities
separately from other facilities
<Good examp|e> Place an order respectively for (a) and (b)
Place an order [ el J Place an order
ind dently for Non- .
N 1R SN gy o
¥
e
(a) Building
| 29
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I
Schedule for the F/S

« On-going Feasibility Study
— Workshop with PAT in late February for final report
— Submit final report to MOEJ by 10th March 2017
« Application for JCM funding program
— 1st application (April ~ early in May, 2017)

— 2nd application (September ~ early in December, 2017)
* 2nd application may not be called due to shortage of budget

Jan 2017

Feb

Mar

Apr

* Field Study
* Meeting with PAT

D

* JCM Seminar

an23 (Tokyo)

* Final Report
(Workshop with PAT)

* Submission of Final
Report to MOEJ

Mar 10

* Application for JCM
funding program

[ InThailnd_|

30

Tentative Schedule of the 1st application for JCM funding program in FY 2017

adoption

* Submit JCM application in May
* Submit Grant Application within 90 days after unofficial announcement of

» Tender shall be called after Grant notification

— Contract with a supplier can not be made before grant notification by the regulation
of JCM funding program

Apr 2017 ‘ May Jun Jul Aug ‘ Sep Oct Nov Dec Jan 2018 Feb
Submission unofficial announcement of
issi Examinati adoption
Submission of [— Xgmination . adop
Application *
i
! s b .
feci 1 ubmission P
SubnG’IISSI(t)n of v : : Examination L8Nt notification
ran o _
Application Within 90 days * * :
' [ Tender and Contract |
, with a supplier
) Z —T T
: | | |
Construction A ‘ Ll
Preparation for tender * Construction
I 5
|
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Seminar on JCM City-to-City Collaboration Projects in Jan 2017

« Seminar on JCM City-to-City Collaboration Projects will be held on January
23 in Tokyo.

« Your attendance would be highly appreciated and important to promote the
JCM projects.

«  We would like to invite you to visit YPC and Yokohama Port on January 24t
for a meeting and site visit.

| Date | Agenda | Venue |

nd
Ja(r;uZnZ) Travel day Tokyo
Closed Workshop
AM PART I: Progress Report Presentation (Break-out session)
Jan 23 PART II: Financial Support Schemes
(Mon) Open Seminar: Tokyo
PART I: Presentation by Cities Participation in JCM F/S through Ci
PM 5 ;
to-City Collaboration
PART II: Panel Discussion
Jan 24t AM Meeting with YPC and CoY
e Yokohama
PM Site visit to Yokohama port (focus on environmentally friendly facilities)
th
J?\'/']Vezj) Travel day -
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Influence of the Paris Agreement on JCM

« Japanese Government is committed to continue to implement
the JCM Funding Program
— Mr. Yamamoto, Minister of MOEJ expressed that Japanese Government
would further support the formation and implementation of the JCM
« At the 4th JCM Partner Countries’
High-level Meeting in Morocco
in Nov. 2016 %
« The meeting had participants I ]
from 16 countries 7
« Mrs. Prasertsuk Chamornmarn, e
executive secretary of TGO '
participated in the meeting

— We had a meeting with Embassy of Japan in Thailand in Nov. 2016

« Japanese Government continue to implement the JCM Funding Program
regardless of the progress of amendments to the bilateral document
between the Thai and Japanese Governments, which has been discussed
since the Paris Agreement came into effect.

34
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Technical Document on
Energy Management System in Bangkok Port

10th Jan. 2017

Yokohama Port Corporation

Green Pacific Co., Ltd.

Overseas Environmental Cooperation Center, Japan

JCM project formation plan (Energy Management System in BKK Port)

Power supply from MEA

Substation

(4)Hybrid RTG ] [ (3) Electric Forklift |

b‘ i
L‘-.f!ﬂﬂ!iﬁ\?-m

Delivered 10 Malaysla,

[(S)Yard LED Iightings] Reefer Quay crane Warehouse
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M
PV system

34AMW 300V / 11kV

. Power conditioner

< (Required space is 12,470mm X 14,610mm)
It is desirable to install nearby CFS

Circuit Breaker

These facilities are necessary to connect
electricity generated by PV panel to grid of
Bangkok port.

T wialTs (DLaying electrical pipelines

@Installation of feeder panel

®@lInstallation of UP relay(to avoid reverse
power from PV to MEA grid because it might be
a cause of electrical shock accident and
worsening quality of MEA grid)

Contents

Interconnecting Point of PV system
The Grid Interconnection Principle

The Grid Interconnection Protection

H wo N

The function of the PCS Protection
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Interconnecting Point of PV system

1. Interconnecting Point of PV System

ey a 'i.vl 8 Ky
e ¥
«f
R
SR ICATTH & T
T AL/
/1
Existing Single Line Di
xisting Single Line Diagram Modification point : 11kV Feeder Syztim
add on a 11kV Feeder
Power
Conditioner
PV module
4
The Grid interconnection principle

2. The Grid Interconnection Principle
The output voltage and frequency of the power conditioning system(PCS) shall
be synchronized with the power grid at the time of interconnection.
With this synchronization, we can avoid any trouble / damage on the AC electricity
facilities in the premises, caused by over current and over voltage.

Reference Signal Grid of Bangkok Pprt

Switching
Frequency -

ey _[ON] [ 1 11 1 n 1

@z _ OFF[] il Im| A r— 1 | H

eI 011 ‘Synchronism

a4 | N | IS | IS N | N n 1

= <A

Voltage

Power conditioning
\H‘I:H_J L”:Hj/ System(PCS) in P\f system
| 5
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The grid interconnection protection

3. The Grid Interconnection Protection

When abnormalities occur in the system side or the AC Electric Facilities in the
premises, they will be detected by the following protective relays according to
the relevant standard such as IEC.

|| Description __| _Detective condition | _Trip CB

ocC Over Current Internal short circuit q In(fommg
Circuit Breaker
0CG Ground Over Current Internal ground fault q Imfommg
Circuit Breaker
Islanding operation Feeder Circuit
up el (Individual operation) Breaker
ov Over Voltage Inverter protection PCS
Inverter protection/
uv Under Voltage Short circuit of the Grid pcs
Islanding operation
OF Over Frequency (Individual operation) PCS
Islanding operation
Uz UnderFrequency (Individual operation) H

The function of the PCS protection

4. The Function of the PCS Protection
When abnormalities in the DC side or malfunction of PCS are detected based on
the following detective conditions, PCS will be stopped to avoid any damage.
| Detectiveconditon |
Inverter Error The error signal of the inverter unit
Temperature rise in The temperature rise inside the enclosure is over
enclosure 60°C
DC Over Voltage DC over voltage
MCCB trip AC or DC MCCB opened by over current
2 G EE (The PCS o :t:; Ior:t:ttandby only)
Synchronized Communication Non synchronized communication between the
Error master PCS and the other slaves
Power Source Error The error signal of the power source board
DC Ground fault DC grounding fault
Phase Rotation Error Phase rotation error
MCTT Error Electromagnetic contactor error
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Yokohama Port Corporation Q‘"l

Hybrid tugboat

Hybrid tugboat without Lithium-ion battery

@ A diesel-diesel electric hybrid harbor tugboat. Non-battery
type.

(@ Hybrid Tug “Ginga” delivered in 2013

Hybrid tugboat with Lithium-ion battery

(D The hybrid tug driven by diesel and electric motor. With the
Lithium-ion battery

(@ Hybrid Tug “Tsubasa” delivered in 2013

Builder : Kanagawa Shipbuilding Co., Ltd
Owner : Tokyo Kisen Co., Ltd

Builder : Keihin Dock Co., Ltd
Hybrid System : Niigata Power System Co., Ltd

Owner : Wing Maritime Service Company
Hybrid System : Niigata Power System Co., Ltd

@ The feature of Hybrid tugboat without Lithium-ion battery

@ The feature of Hybrid tugboat with Lithium-ion battery
*Equipped with the diesel main engine and the high-efficiency electric )

propulsion system.
= This combination is suitable for an environmental performance.
(Using different modes depending on navigation speed and bollard
power.) o o
— L .
recpood], A
e —— e
Nig i =i
Merits Demerits Merits Demerits
~Smaller hull *More fuel consumption + Less fuel consumption ~Bigger hull
*Less expensive price *Less CO2 reduction
*Matured technology

~Easier for shipbuilder to construct

* More CO2 reduction sHigherprice

* Good PR effect

*There is possibility that advanced

version of Lithium-ion battery will be
developed.

| 1
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JCM Feasibility Study by YPC, GP and OECC

in cooperation with PAT
based on the partnership between PAT and City of Yokohama

Full Report

20th Feb. 2017

Yokohama Port Corporation (YPC)

Green Pacific Co., Ltd. (GP)

Overseas Environmental Cooperation Center, Japan (OECC)

Contents
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Introduction

N
Outline of the initiative

* Our collaboration has been developed based on the
partnership between BMA, PAT and the City of Yokohama (CoY).

Bangkok Metropolitan Administration (BMA) and CoY
- "Memorandum of Understanding on Technical Cooperation on
Sustainable Urban Development” (2013).
PAT and CoY
- "Memorandum of Understanding” for partnership (2014)
- "Letter of Intent of the Implementation of the MOU" (2015)

» To support PAT's "Green Port Project”, the CoY and YPC have suggested to PAT
to utilize JCM funding program provided by the Japanese government, and YPC
and PAT have been studying the program since 2015.

» YPC utilizes its knowledge and experiences about carbon reduction gained
through environmentally friendly measures introduced at the Yokohama Port.

Advantages for PAT by utilizing JCM Funding Program

» Can introduce highly efficient and reliable low carbon equipment at
reasonable cost.

»  Will make progress toward achieving the goal of the Green Port Project.

52



B
JCM (Joint Crediting Mechanism) by Ministry of the Environment, Japan

The draft budget for projects

JCM Funding Program: JCM Model Projects by MOE)J

starting from FY 2016 is
6.7 billion JPY (approx. USD
63 million) in total by FY2018

Government of

3 Budget will .

be fixed after Finance part of an
approval by the investment cost
Parliament

(less than half)

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

Funded facilities must be used

International consortiums
(which include Japanese entities)

continuously for the period of
legal durable years.

Otherwise MOEJ may request to
reimburse the given grant.

finishing installation within three years.

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

» Eligible Projects : starting installation after the adoption of the financing and

Source: Recent Development of the
™M
Feb. 2016, Government of Japan

*MRV: Measurement, Reporting and Verification

JCM Funding Program by MOEJ (FY2013-2016) as of 13 January, 2017

Thailand (21 projects) :
Cenergy Saving at Convenience Store

©O1.0MwW Solar PV on Factory Rooftop

QHeat Onh

parading Air-saving Loom
o-Generation in Motorcycle Factory
ir Conditioning System & Chiller ORefrigeration System

on Exchange Membrane Electrolyzer OChilled Water Supply System
ED Lighting to Sales Stores
o-generation System ORefrigerator and Evaporator
SMW Solar PV and EMS in Paint Factory O3.4MW Solar PV

Ocentrifugal Chiller

er System in Rubber Belt Flant O Air-conditioning Control System

Compressor
OcCentrifugal Chiller in Tire Factory

©12MW Waste Heat Recovery in Cement Flant

eat Recovery Heat Pump OSMW Floating Solar P¥  ©27MW Solar PV

O10MW Solar PV

Mongolia (4 projects) -
Boiler (HOB)**

D2.1MW Solar PV in Farm
©8.3MW Solar PV in Farm

Qpigital T

[Viet Nam (13 projects)

N -

morphous tran:
ectricity Kiln

Bangladesh (6 projects) :

Maldives (2 projects) [

Q. conditioning in Hotel
ontainer Formation_ Facility

nergy saving Equipment in Lens Factory
Oenergy Saving Equipment in wire Production Factory

morphous transformers®
0. in Lens Factory

sformer

conditioning Cont
cy Water Pumps.
Cameorphous transformers 3

CHigh Effi

— g
Ccentrifugal Chiller Oloom at weaving Factory ““ILaos (1 project) : n Mexico (2 projects) :
C320kw Pv-diesel Hybrid System ©S0MW Solar PV Power Plant ®REDD+ through controlling Y O4.8MW Power Generation with Methane
Ccentrifugal Chiller Qair-conditioning system slush-and-bum L Gas Recovery System
= Conce-through Boiler and Fuel Switchiny
' g 9
Myanmar (5 projects) : Falau : |
C700kw waste to Energy Plant Fala B D:UJ‘!CtS) t i Costa Rica (2 projects)
CBrewing Systems to Beer Factory S iTens \ OsMw Solar PV
gﬂc;;.fv-;?cu;;: 31"52 \:‘erl'ﬂ(?:nrg mNt(‘:)undle Factory L / i O150kw Solar PV for School* \_ cg;gl:r ::;ﬂ;x:::‘st Heat
O1. s ner D40k Solar Py for Commercia \ 4 very Sys
CRefrigeration System in Logistics Center \:'T.. 4 Facilities [ * AL ]
I V-
Saudi Arabia (1 project) - - \V Fo— Cambodia (5 projects) - o
Celectorolyzer in Chiorine . e QLED street Lighting .
Production Plant f é ;| ©200kw Solar PV at Intemational school Chile (1 project) :
- oo Dsolar PV & Centrifugal Chiller ©1MW Rooftop Solar PV

Ethiopi (1 project) / / ) . ‘:\ ©800kw Solar PV at Intemational School
OBiomass CHF Flant -, / [ Olnverters for Distribution Pumps

Keny2 (2 projects) : f o Prr—— .

O6MW Hydropower Generation /' Indonesia (24 ""‘”m"' - . —

O1MW Solar PV at Salt Factory | Q QEneray Saving at Convenience Store*

QRefrigerants to Cold Chain Industrv®® QDouble Bundle-tvpe Heat Pumo
Centrifugal Chiller at Textile Factory 2* O30Mw waste Heat Recovery in Cement Industry

L
/ : —
©190kw Solar Power on School Rooftop Malaysia (1 project) :
©140kw Solar PV

wSmart Micro-Grid System

© Model Project in FY 2013 (7 projects in 3 countries)
© Model Project in FY 2014 (13 projects in 6 countries)
m ADB Project in FY 2014 (1 project in 1 country)

© Model Project in FY 2015 (33 projects in 10 countries)
© Model Preject in FY 2016 (38 projects in 10 countries)
® REDD+ Model Project (2 projects in 2 countries)

Source: “Recent Development of the JCM”, Januar

0kw Solar Power Hybrid Syste

parading to Air-saving Loom

mart LED Street Lighting System

m QRegenerative Bumers

*00Ild Corrugated Cartons Process
Qcentrifugal chiller in Shopping Mall
QOonce-through Boiler System in Film Factory

as Co-generation System

MW Hydro Power Plant

OLED Lighting to Sales Stores
P

Air-conditioning Utility System in Airport  ©0.5SMW Solar PV

. 2017, Government of Japan

6MW Solar PV in Jakabaring Sport City ®REDD+ through controlling slush-and burn

Qonce-through Boiler in Golf Ball Factory

OLooms in Weaving Mill
Olndustrial wastewater Treatment System
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T
JCM Funding Program by MOE)J (FY2013-2016)

7 projects in Thailand were adopted for JCM funding program in
FY2015, 14 projects in FY2016.

Thailand (21 projects) :

(1.0MW Solar PV on Factory Rooftop

OUp (O Centrifugal Chiller & Compressor
(OCo-Generation in Motorcycle Factory  (OCentrifugal Chiller in Tire Factory
_Air Conditioning System & Chiller (ORefrigeration System

Olon Exchange Membrane Electrolyzer OChilled Water Supply System

(OLED Lighting to Sales Stores (012MW Waste Heat Recovery in Cement Plant
(OCo-generation System ORefrigerator and Evaporator
O1.5MW Solar PV and EMS in Paint Factory (03.4MW Solar PV

(OHeat Recovery Heat Pump (O5MW Floating Solar PV O27MW Solar PV
OBoiler System in Rubber Belt Plant  OAir-conditioning Control System

Red: FY 2015
Purple: FY 2016

Source: “Recent Development of the JCM”, January. 2017, Government of Japan 6

T
Overview of the JCM Feasibility Study (F/S)

Our JCM F/S is an entrusted study from Ministry of the
Environment, Government of Japan (MOE)J).
This is the 1st JCM F/S in port sector in the world.

-
Par =€ -

Outline Participants
» Investigate the feasibility of projects for JCM * Yokohama Port Corporation (YPC)

funding program by studying project costs, CO2  Green Pacific ‘Co., LTD (GP)
reduction, etc. » Overseas Environmental

« Examine mainly the Japanese advanced Cooperation Center (OECC)

environmentally friendly technologies and Period
products which have been verified by YPC at * From 6 Oct 2016 to 10 Mar 2017
Yokohama Port. Cost

» Funded by MOEJ (and YPC & GP)

» MOEJ adopts this F/S as their official study because MOEJ believes this project will be feasible.
Detailed study report is essential to apply for the JCM Funding Project.

> We are already in an advantageous position to apply for the JCM funding program in FY2017. MOE)J
strongly expects us to apply in 2017. To take advantage of this opportunity, it is advisable to apply
some projects for the JCM funding program in FY2017.

> We are truly grateful for your kind cooperation. Your continued supports is highly appreciated. | 7
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I
History of study by YCP and PAT on JCM

Oct. 2015 | YPC and the CoY visited PAT
* Proposed utilization of JCM funding program to PAT

Jul. 2016 | YPC and the CoY visited PAT
» Visited Bangkok Port and LC Port for pre-study

Sep. 2016 | Ministry of the Environment, Government of Japan (MOEJ) adopted our F/S as
their official survey.

<Purpose of the F/S >

« Investigate the feasibility of projects for JCM funding program by studying
project costs, CO2 reduction, etc.

» Examine mainly the Japanese advanced environmentally friendly technologies
and products which have been verified by YPC at Yokohama Port.

Nov. 2016 | YPC GP and CoY implemented the 1st field study in Thailand
* Proposed JCM projects (Phase 1 and 2)

Jan. 2017 | YPC and GP implemented the 2nd field study in Thailand
« Visited Bangkok Port and discussed with PAT

PAT attended JCM seminar in Japan held by MOE)J
¢ Mr. Komol and Mr Phatthawut from BKP attended

PAT visited the JCM project site in Thailand with YPC
« Visited PV power generation facility at Siam Steel International

A
PAT's visit to JCM Project site in Thailand

PP(Japan) : Pacific Consultants Co., Ltd., InterAct Inc. / PP(Thailand) : Siam Steel International Public
Company Limited [ e pe——— T ] Site Visit by PAT on 31 Jan 2017

Q outline of GHG Mitigation Activity (Adopted by MOEJ in 2015)

The project aims to reduce CO2 emissions by
introducing solar photovoltaic (PV) systems at

a factory complex manufacturing steel “ ~ Solr PV syvem

I i
products and furniture in Samutprakarn, : . fi E] Ef,”: : ’Ec. i.
Thailand. l ' >

3 ¥ Power meter  invedter  Solar PV module ) |Solar PV module iverter  Power meter
A grid-connected solar PV system will be e e e e I_ -

\
|
I
|
|

installed on rocftops of the A-14 Factory

Building (Site A: 837kW) and Head Office (Site > p
B: 157kW). The total installed capacity will be o oan
994kW, HE N

All of the generated power will be consumed Ste A (A-14 Factory Buiiding) Gd She B (Head Office)
within the factory complex. The project will be a model case wtilizing factory roof space and high-efficiency PV modules

for self-consumption.
O Expected GHG Emission Reductions O sites of JCM Model Project

776 tCO2/ year

€02 emission factor: 0.5554 (tCO2/MWh)

- o k=, 4 \| W W Site B
Project emissions are assumed to be zero. K AR l (Head Office) |
Reference emission - Project emission = 776 - 0 = 776 . 3 Fai' &
Site Generation of CO2 emission X 1 ¥ Ste A
electricity reductions 5 S 8 c:u Factory
A 1,176 (MWh/year)| 653.2 (tCO2/year) S ¥ Buikiing)
B 220.6 (MWn/year)| 122.5 (+CO2/year),
att 1,397 (MWh/year)| 775.7 (tCO2/year) Source:GEC Website(http://gecjp/jcm/projects/15pro_tha_02.html) | 9
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Report on result of the F/S

10

Outline of the F/S

PAT's “Green Port Project”
Term (2015 ~ 2019)

Phase 1 (2015~2019)

Bangkok Port

Scope of the feasibility study

Phase 2 (2020~2024)

Bangkok Port and
Laem Chabang P

Phase 3 (2025~2029)

1
2

) PV Panels on CFS roof
)
3)
)
)

Indoor LED Lighting in CFS
Electric Forklift in CFS
Hybrid RTG

LED Yard Lighting for
container yard

4
5

]

1

1

1

1

1

1

6) LED Road Lighting in LC Port |}
7) Hybrid cargo handling :
equipment in Lat Krabang ICD :

8) High efficiency transformer to :
substations in BKK Port :

1

1

1

1

:

9) Shore connection system
in BKK and LC Port

10) Hybrid tugboat

Long term study for the future
(e.9)

v Carbon reduction at local ports
under PAT control

v Reducing carbon through
cooperation with terminal

operators of LC Port

Introduction of hydrogen
technology
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M
JCM Projects of the 1st Phase

» The 1st Phase Projects are focused on Bangkok Port, in line with the CFS construction plan.

» We consider these projects have good feasibility for applying to JCM funding program.

» With implementation of these projects we aim to make energy system of Bangkok port
more stable with lower cost and less CO2 emission.

Container Terminal (Bangkok Port)

#\q LED Yz?rfj Lighting

Electric Forklift

ontainer
Vessel

Power supply from MEA

Generator
e
EEEEEEEENBE A *

12

Installing PV panels on CFS roof (Project 1)

PV panels on the CFS in MC-1,2 terminal, Yokohama Port

Estimation on PV panels on CFS Export and Import with topligh

CFS Export CFS Import
Capacity of PV system 0.77MW 2.57MW
CO2 reduction 9,786t-CO2 / 17years 32,663t-CO2 / 17years
Cost Electric power company 4.7THB/kWh 4.A4THB/kWh
Saving PV system with JCM 3.5THB/kWh 3.3THB/kWh
subsidy : :

30% of initial investment is 30% of initial investment is

expected to be covered by JCM expected to be covered by
Feasibility of JCM utilization subsidy. JCM subsidy.

The amount of the subsidy will be | The amount of the subsidy will

20,700,000THB. be 64,200,000THB.

| 13
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M
Indoor LED lighting in CFS (Project 2)

Estimated figure

Temperature in CFS will be very high(40°C~50°C), which requires the installation of high
quality lightings.

stimation on LED lightings for CFS Export and Import

CFS Export

CFS Import

CO2 reduction

Cost saving

2,335t-CO2/15years

Not applicable

Feasibility of
JCM utilization

The total saving of running cost in 15 years
will be approx. 17,100,000THB,
considering maintenance and electricity
cost etc.

N y

30%-40% of the initial cost for LED lighting
is expected to be covered by JCM subsidy.

In case of 40%, the amount of the subsidy
will be 3,730,000THB.

| 4

I
Electric Forklift (Project 3)

Estimated figure

Estimation on Forklifts for CFS Export and Import

CFS Export

CFS Import

CO2 reduction

3,579t-CO2 in Syears
(59trucks)

10,074t-CO2 in Syears
(126trucks)

In case of 59 trucks, the total cost

In case of 126 trucks, the total cost

JCM utilization

(Cosit SRIng) advantage will be 51,490,000THB advantage will be 92,770,000THB
Around 20% of the initial cost is expected | Around 20% of the initial cost is expected
Feasibility of to be covered by JCM subsidy. to be covered by JCM subsidy.

In case of 59 trucks, The amount of JCM
subsidy will be approx. 8,300,000THB

In case of 126 trucks, The amount of JCM
subsidy will be approx. 25,950,000THB
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Hybrid RTG (Project 4)
Estimation on Hybrid RTG for CFS Export and Import

Fuel Consumption Result

One of our customer's terminal in South Asia
Fuel Consumption (L/Hr.)
(Handiing Frequency 13-14 moves/Hr.)

= 19-201/He.
CFS Export CFS Import
CO2 4,475t-CO2 in 12years 8,950t-CO2 in 12years
reduction (2 units) (4 units)
Cost savin The total saving of running cost in 12 years | The total saving of running cost in 12 years
9 | will be approx. 48,900,000THB will be approx. 97,800,000THB
Around 10% of the initial cost is expected | Around 10% of the initial cost is expected
Feasibility of | to be covered by JCM subsidy to be covered by JCM subsidy
JCM
utilization In case of 2unit, the total amount of the In case of 4unit, the total amount of the

subsidy will be 11,570,000THB subsidy will be 23,140,000THB

I
LED yard lightings (Project 5)

* YPC estimates the illuminance of LED yard lightings on east quay of Bangkok port based on the
date provided by PAT.

» ltis possible to keep 38Ix of average illuminance and clear the PAT’s reference illuminance by
replacing the existing lightings with LED without changing the number of the lightings.
~ v .+ i

\

CO2 reduction

4,029t-CO2/15years
The total saving of running cost in 15 years will be approx. 22,540,000THB compared
with ordinary lightings, considering maintenance cost and saving of electricity.

Feasibility of JCM utilization

30%-40% of the initial cost for LED lighting is expected to be covered by JCM subsidy
In case of 40%, the total amount of the subsidy will be 6,650,000THB |
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M
F/S Result Summary (Prospect of applying to JCM funding program)

» CFS-related projects such as 1)PV system, 2)Indoor LED lightings, 3)Electric Forklift and
4)Hybrid RTG) have good cost effectiveness and high possibility to be applicable for

Phase 1 JCM funding Program, subject to MOEJ’s judgement.

« LED Yard Lighting have high cost effectiveness, but the project scale is relatively small.
Therefore it is necessary to combine with the other projects.

CFS Export and Import

{g;g we

g/;..
MRl
2) Indoor LED ' =

1) PV panel Lightings 3) Electric fork lift 4) Hybrid RTG 5) LED Yard Lightings

» These 5 projects have good applicability for JCM, however there is a risk that MOEJ may lower its
priority for these projects if we do not apply any project in 2017.

» Therefore it is strongly recommended to apply CFS Export projects for JCM Funding program in 2017
at first, then CFS Import in 2018.

* Further study based on additional information would be necessary to identify feasible
Phase 2|  Projects for JCM funding program.

* We would seek for the possibility of further study based on continued cooperation with PAT.

*Applicability is subject to judgement of MOEJ | 18

M
Summary of the Projects for CFS Export & LED Yard Lighting

_ 1) PV on CFS 3)Electric Forklift 4)Hybrid RTG 5)LED Yard lighting

Legal durable years 17years Syears 12years 15years
Quantity 1 set(0.77MW) 59 trucks 2 units 260 set
Initial cost 69,200,000 THB 41,530,000 THB 115,700,000 THB 16,640,000 THB
Percentage of O (15 5 o W (=
Subsidy 30% (~40%) 20% 10% 40% (~50%)
JCM subsidy (C) 20,700,000 THB 8,300,000 THB 11,570,000 THB 6,650,000 THB
9,786t-CO2 3,579t-CO2 4,475t-CO2 4,029t-CO2

COZreduction B) o'y conjear)  (715.8t-CO2jyear)  (3729-COZjyear)  (268.6t-CO2/year)

effectJi\sxecsosS:C)/(B) 2,121THB/t-CO2 2,320THB/t-CO2 2,585THB/t-CO2 1,652THB/t-CO2
Eligibility for JCM Good Good Good Good
Profitability of 8,640,000 51,490,000 48,900,000 22,540,000
running cost THB THB THB THB
Overall evaluation Good Good Good Good
*Applicability is subject to judgement of MOEJ | 19
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Summary of the Projects for CFS Import

Estlmated flgure

CO2 reduction (B)

JCM cost effectiveness

(C)/(B)

Eligibility for JCM Good
Profitability of running 40,380,000
cost THB
Overall evaluation Good

(1,921.3t-CO2/year)

1,967THB/t-CO2

2) LED lighting 3)Electr|c

Legal durable years 17years 15years Syears 12years
Quantity 1 set(2.57MW) 400 set 126 trucks 4 units
Initial cost 214,200,000 THB 9,340,000 THB 130,000,000 THB 231,400,000 THB
Percentage of Subsidy 30% 40% 20% 10%
JCM subsidy (C) 64,200,000 THB 3,730,000 THB 25,950,000 THB 23,140,000 THB
32,663t-CO2 2,335t-CO2 10,074t-CO2 8,950t-CO2

(155t-CO2/year) (2,014.8t-CO2/year) (745.8-CO2/year)

1,599THB/t-CO2  2,576THB/t-CO2  2,585THB/t-CO2

Good Good Good
17,100,000 92,770,000 97,800,000
THB THB THB
Good Good Good

*Applicability is subject to judgement of MOEJ |

20

Result of the study on each project

1) PV panels on CFS roof

2) Indoor LED lighting in CFS

T
>
@ 3) Electric Forklift in CFS
-
4) Hybrid RTG
5) LED yard lighting for container yard
6) LED Road Lighting in LC Port
7) Hybrid cargo handling equipment
in Lat Krabang ICD
o 8) High efficiency transformer to
= substations in BKK Port
@
N

9) Shore connection system

10) Hybrid tugboat

* PV panels and Indoor LED lightings have good possibility
of JCM project realization.

« Performance of Electric Forklifts and Hybrid RTG seem to
satisfy JCM requirements. Further study for cost
effectiveness would be necessary.

« It is advisable to form an integrated JCM project by
combining these CFS-related projects.

« This project has good possibility for applying to JCM
funding program.

- Some LED road lightings already introduced.

« Will Seek for the possibility of application to JCM funding
program through discussion with an operator and SRT
with an advice of PAT.

- It is necessary to have more information from PAT
such as the estimated electric power demand based on
new terminal plan etc.

+ YPC and GP will study to apply for JCM funding program based upon further
information from PAT.

« Will start discussion with PAT after confirmation of PAT's plan to comply with IMO
regulations of SOx emissions in a general sea area (applicable in 2020) .

- Studied PAT's tugboat operation and plan to build new tugboats.

+ Seeking possibility to introduce hybrid tugboat.

21
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Role of YPC and PAT in JCM project

* YPC, GP and PAT form a international consortium and
Ministry of the Environment, Government conclude a long term contract which determines the
of Japan (MOE)) rights and obligations of each organization.
* The contract period should be until the end of legal
durable years of facilities.

YPC &L e
GP

* Project review, support PAT
¢ Applying for JCM funding program
* MRV (Calculate CO2 reduction effect and
report to MOEJ)
Payment of
Subsidies

SRR EEEEEEEE Ry,

Long term contract

 All the cost of equipment and construction
shall be once borne by PAT.
* Subsidy will be paid after delivery of

equipment and completion of construction.

Application& Subsidy
Report
| InternatlonaIConsortlum}

—_—

PAT

Project Implementation| « Introduction, operation, maintenance of
facilities (PAT must continue to operate the
facilities during legal durable years)

 Monitoring CO2 reduction effect (Submit

report of operating status to YPC)

Par

(-~

N E R IR AR NN RN EE AR RN N RN AR NN NN EEEEEE AR EEEEEEEEEEEAREEEEEEEEEEEEEREEEEEEEEEEE

Delivery of Equipment,
Construction etc.

assssssssEEEE s EE s EE R

T sassssnnnnnnns®

Payment

Supplier

22
I
Proposal by YPC
| 23
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I
Proposal for applying for JCM Funding Program

- Based on the discussion with PAT so far, we would like to propose to apply for JCM funding
program with the following steps;

(1) In FY 2017, apply for JCM with CFS Export projects and LED Yard Lighting
(2) In FY 2018, apply for JCM with CFS Import projects

<Proposal>

(1) Apply in FY 2017 with combination of the 3 projects for CFS Export and LED Yard Lighting

CFS Export
FY2017 1) PV System 3) Electric Forklift 4) Hybrid RTG 5) LED Yard Lighting
(Approx. 0.77MW) (3 types, 59 units) (2 units) (260 units)

* We Propose 2 options in the following page based on discussion with PAT
 Budget for PV system and LED Yard lighting need to be approved

(2) Apply in FY 2018 with combination of the 4 projects for CFS Import

CFS Import [* Further discussion is necessary |

E

FY2018 1) PV System
(2.57MW)

2) Indoor LED
(400 units)

3) Electric Forklift 4) Hybrid RIG
(3 types, 126 units) (4 units)

* YPC appeals to MOEJ to grant JCM subsidy for those projects.
 Applicability is subject to the judgement of MOEJ.

24

B
Applying options for JCM in FY2017

» We propose 2 options for JCM application in 2017

[:] : 3 projects for CFS Export and LED Yard Lightings
QST : 3 projects for CFS Export only

CFS Export

2= ‘ T =i
- l\‘ T
IR e Druvered te Malayia
1) PV System 3) Electric Forklift 4) Hybrid RTG 5) LED Yard Lighting
(Approx. 0.77MW) (3 types, 59 units) (2 units) (260 units)

FY2017

New

3) Electric Forklift

= =
1) PV System
(Approx. 0.77MW)

4) Hybrid RTG
(3 types, 59 units) (2 units)

*Applicability will be subject to judgement of MOEJ |
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Application for JCM in FY 2017: CFS Export & LED Yard Lighting

3)Electric . 5)LED yard

Legal durable
years 17years Syears 12years 15years
. 1 set 59 trucks .
Quantity (Approx. 0.77MW) (3types) 2 units 260 set

Initial cost (A) 69,200,000 THB 41,530,000 THB 115,700,000 THB 16,640,000 THB
Percentage of D f1s TG o o % (EAE
JCM subsidy (8) 30% (~40%) 20% 10% 40% (~50%)

J&gli:??;{ 20,700,000 THB 8,300,000 THB 11,570,000 THB 6,650,000 THB

CO2 reduction . 2/860:C0O2 3,579t-C02 4475t-CO2 4,029-CO2
(575.6t-COZ2/year) (715.8t-COZ2/year) (372.9-COZ/year) (268.6t-CO2/year)
in |T: t:: ZLOrQLIe e 51,490,000 48,900,000 22,540,000
¢ THB THB THB THB

years
Percentage of subsidy is basically correlated to CO2 reduction but is subject to judgement of MOEJ.

We will negotiate seriously with MOEJ.

| 26

Project profitability of JCM in FY 2017
Option 1 Option 2
CFS Export (PV, e-Forklift, Hybrid RTG) CFS Export (PV, e-Forklift, Hybrid RTG)
& LED Yard Lighting
Initial cost ALY Initial cost Z2EARUY
THB THB
. 47,220,000 . 40,570,000
JCM subsidy THB JCM subsidy THB
Cost after 195,850,000 Cost after 185,860,000
subsidy THB subsidy THB
CO2 reduction 1,932.9t CO2 reduction 1,664.3t
/ year / year
nlegal durable 131570000 inlegal durable 109030000
THB THB
years

years

uopNpal zod

uopPNpal zod

t T T 1 t T T d
0t 5,000 t 10,000 t 15,000 t 0t 5,000t 10,000 t 15,000 t | 27
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I
Application for JCM in FY 2018: CFS Import | Estimated figure |

2) LED lighting

Legal durable
years

Quantity 1 set(2.57MW) 400 set 126 trucks 4 units
Initial cost (A) 214,200,000 THB 9,340,000 THB 130,000,000 THB 231,400,000 THB

17years 15years Syears 12years

Percentage of
JCM subsidy (B)

JCM subsidy
(©O=(A)*B)

CO2 reduction

30% 40% 20% 10%

64,200,000 THB 3,730,000 THB 25,950,000 THB 23,140,000 THB

32,663t-CO2 2,335t-CO2 10,074t-CO2 8,950t-CO2
(1,921.3t-CO2/year)  (155t-CO2/year) (2,014.8t-CO2/year) (745.8-COZ2/year)

Total Profit

in leaal durable 40,380,000 17,100,000 92,770,000 97,800,000
9 THB THB THB THB
years
*Applicability will be subject to judgement of MOEJ 28
Total benefits gained from Phase 1 projects in 2017 and 2018
Phase 1 (2015~2019) Total Total Saving of
CO2 Reduction running cost
Apply in Apply in 2,880,000
1) PV Panels on CFS roof 2,497.0t/Year THB/year
S Apply in 1,140,000
2) Indoor LED Lighting in CFS 155.0t/Year THB/year

. el Apply in Apply in 28,850,000
3) Electric Forklift in CFS 5017 2018 2,730.6t/Year THB/year
. Apply in Apply in 12,230,000
4) Hybrid RTG o 2018 1,118.7t/Year THB/year

5) LED Yard Lighting for 1,500,000
container yard 2017 268.6t/Year THB/year

* Reduction of CO2 emission by 33,849.5t

‘ « Saving of running cost by 233,000,000THB
in 5 years since 2020 (after completion of the projects)
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Energy Management System in BKK Port achieved by JCM projects

\%A\V/ The EMS of Bangkok Port proposed by YPC aims to realize inable port by the following measures.
= ’\\ ) = 1) Introducing devices to utilize renewable energy(PV) and energy-saving equipment such as LED lightings.
L5A 2) Combine current power supply from MEA and existing generator with the renewable energy for making energy
g </\/ system of Bangkok port more stable with lower cost and less CO2 emission.

Power supply from MEA

Export and Im port

T 2) Indoor LED Lighting

_
s

Deuvered 1o Malaysia.

[ 5) LED Yard Lighting ] Reefer Quay crane Warehouse

Points for JCM application
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I
Important point for JCM application

Ministry of the Environment, Government

of Japan (MOEJ) Conclusion of long term contract
Application& I Subsidy between YPC and PAT
Report
:‘. ................................... | International Consortium |..... ............................... .
: - Long term contract g
YPC . Al -4 PAT PAT

Green Pacific

Project Implementation
& Report

* Introduction, operation, maintenance of
facilities (PAT must continue to operate the
facilities during legal durable years)

» Monitoring CO2 reduction effect (Submit

E * Project review, support PAT
: |« Applying for JCM funding program
i | * MRV(Calculate CO2 reduction effect and

report to MOEJ) Payment of report of operating status to YPC)
Subsidies
Delivery of Payment
Equipment,
Construction
it
Supplier

32

<Important Point> Conclusion of long term contract between PAT and YPC

PAT is responsible for operating the facilities and conducting monitoring CO2 emissions
for legal durable years of the facilities as stipulated by the Japanese law. (for example, 17
years for PV panels)

In case of deliberate failure of the project which is attributable to YPC and PAT, excluding
force majeure such as natural disasters, MOEJ may request to return the subsidy.

¥

It is necessary that the contract between YPC and PAT specifies how to deal with
the events mentioned above. The contract shall remain in effect during legal

durable years of the facilities ___—7
Kindly examine to conclude
Major contents of long-term contract between YPC and PAT the long tem contract
Long term contract
YPC ¢ > PAT
+ Conducting mo‘n‘it.oring CO2 emissions for legal durable Example of Legal durable years
years of the facilities (1) PV system / 17 years

* Procedure in case of returning the subsidy to MOEJ (2) LED lightings / 15 years

(PAT-YPC—MOE)J) (3) Electric fork lift / 5 years
« Conditions regarding various cost sharing such as MRV (4) Hybrid RTGs / 12 years | 33
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I
Summary of our proposal

1. Apply for JCM funding program in FY 2017 for CFS
Export-related 3 projects and LED Yard Lighting

2. Kindly approve budget for PV panels on CFS Export and

LED Yard Lighting for JCM application in 2017

34

I
Tentative Schedule of application for JCM funding program in FY 2017

* Submit JCM application in May

» Submit Grant Application within 90 days after unofficial announcement of
adoption

» Contract with a supplier can not be made before grant notification by the
regulation of JCM

» Schedule will be basically determined by MOEJ. YPC will discuss it with them.

Apr 2017 | May

Jun | Jul

| Aug |

Sep Oct Nov

Dec

Jan 2018

w unofficial announcement of
Submission of — adoption
Application * Y ¢
|
|
T
Submission of + [ Submission Grant notification
\%
Grant Within
Application 90 days __>.*
| [ Contractwitha |
supplier
Construction Preparatioh for
Qntragt
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36

I
PAT's attendance to seminars held by MOEJ in 2017

1. MOEJ held a seminar on JCM City-to-City Collaboration Projects in Tokyo on
23rd January and invited delegates of PAT.

— Attendance of Mr. Komol and Mr. Phatthawut from PAT BKP was highly
appreciated by MOEJ and us.

2. A High-Level Seminar on Sustainable Cities ware held in Chiang Rai on 8-9th
February by Thai and Japanese Government and other governmental entities.
— Ms. Suphattra was invited to make a presentation on PAT's Green Port
Project. Her attendance highly appreciated by MOEJ.
= /A 8™ EAST ASIA SUMMIT HIGH-LEVEL SEMINAR
ON SUSTAINABLE CITIES

Zansus |
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I
Influence of the Paris Agreement on JCM

« Japanese Government is committed to continue to implement
the JCM Funding Program
— Mr. Yamamoto, Minister of MOEJ expressed that Japanese Government
would further support the formation and implementation of the JCM
« At the 4th JCM Partner Countries’
High-level Meeting in Morocco
in Nov. 2016 %
« The meeting had participants
from 16 countries
* Mrs. Prasertsuk Chamornmarn,
executive secretary of TGO
participated in the meeting

— We had a meeting with Embassy of Japan in Thailand in Nov. 2016

» Japanese Government continue to implement the JCM Funding Program
regardless of the progress of amendments to the bilateral document
between the Thai and Japanese Governments, which has been discussed
since the Paris Agreement came into effect.

38
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1.488
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'04/01/16"
"'04/01/16"
'04/01/16"
'04/01/16"
"04/01/16"
'04/01/16"
"04/01/16"
"04/01/16"
"04/01/16"

"08:15"
"08:30"
"08:45"
"09:00"
"09:15"
"09:30"
"09:45"
"10:00"
"10:15"
"10:30"
"10:45"
e oy
g LER R
"11:30"
"11:45"
"12:00"
25
1230
"12:45"
"13:00"
A1
"13:30"
"13:45"
"14:00"
"14:15"
"14:30"
"14:45"
*15:00"
g
"15:30"
"15:45"
"16:00"
16115
"16:30"
"16:45"
“17:00"
MLl
1307
"17.45"
"18:00"
1815
"18:30"
"18:45"
“19:00"
"19115°
"19:30"

78

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
5
15
15
15
15
15
15
15
15
15
15
715
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

4.2
4.632
4.92
5.184
5.304
5.46
5.58
5.556
Sd12
5.856
5916
5.94
6.012

5976
6.06

6.06
6.072
6.012
6.108
6.096
6.144
6.216
6.084
6.024
6.012
5.964
6.192
5,712
5.544
5.1
4.824
4.632
4.392
4.26
4.008
5.4
3.756
4.092
4.632
4.836

4.8

4,74
4.728

4.68

2.556
2.808

294
3.156
3.228
3.336

3.48 °
3.396
3.432
3.372
3.432
3.396
3.492
3.564
3.516
3.516
3.456
3.516
3.432
3.384

3.54
2592
3.504
3.564

3.48
3.492
3.504
3.432

3.66
3.384
3.288

294
2.808
2.724
2.592
2.448
2.376

2.34
2.352

2.58

2.76
2.868
2.808
2,772

2.76

2.76



"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
'"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"

'04/01/16"
'04/01/16"
"04/01/16"
'04/01/16"
'04/01/16"
'04/01/16"
'04/01/16"
'04/01/16"
'04/01/16"
'04/01/16"
'04/01/16"
'04/01/16"
'04/01/16"
'04/01/16"
'04/01/16"
'04/01/16"
'04/01/16"
'04/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
'05/01/16"
'05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
'05/01/16"
'05/01/16"
"05/01/16"
'05/01/16"
"05/01/16"
"05/01/16"
'05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
'05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"

"19:45"
"20:00"
2015t
"20:30"
'20:45"
"21:00"
"21:15"
"21:30"
"21:45"
"22:00"
"22:15"
'22:30"
"22:45"
"23:00"
"23:15"
"23:30"
"23:45"
"24:00"
"00:15"
"00:30"
"00:45"
"01:00"
"01:15"
"01:30"
"01:45"
"02:00"
"02:15"
"02:30"
"02:45"
"03:00"
"03:15"
"03:30"
"03:45"
"04:00"
"04:15"
"04:30"
"04:45"
"05:00"
"05:15"
"05:30"
"05:45"
"06:00"
"06:15"
"06:30"
"06:45"
"07:00"

79

15
15
15
15
15
15
15
15
i
15
15
15
15
15
5
15
15
15
15
15
15
15
15
15
15
15
15
*15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

4.584
4.284
4.08
4.056
4.056
3972
3.816
3.888
3.828
3.816
3.708
3.708
3.588
3518
3.456
3.468
2.94
3.156
3.3
3.312
5512
5216
5.228
3.276
3.432
342
3.42
3.444
3.432
3.432
3.384
3.42
3.372
3.348
3.396
3.288
3.36
3.336
3.264
3.456
3.468
3.36
3.06
3.072
3.144
3.264

2.7
2.664
2.64
2.64
2.556
2.544
252"
2.604
2712
2.796
2712
2.784
2.64
2.484
2.34
2.328
1.776
2.064
2.292
2.4
2.46
2.388
2.304
2.304
2,52
2.556
2.616
2.64
2.616
2.64
2,592
2.676
2,676
2.604
2.688
2.592
2.544
2.58
2.496
2.544
2.616
2.484
2.052
2.076
2.052
2.088



"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"
"MEA-TOU-047053"

"05/01/16"
"05/01/16"
'05/01/16"
'05/01/16"
'05/01/16"
'05/01/16"
'05/01/16"
'05/01/16"
'05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
'05/01/16"
'05/01/16"
'05/01/16"
"05/01/16"
"05/01/16"
'05/01/16"
"05/01/16"
'05/01/16"
'05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
'05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
"05/01/16"
'05/01/16"
'05/01/16"
'05/01/16"
"05/01/16"
'05/01/16"
"05/01/16"
"05/01/16"
‘05/01/16"
"05/01/16"

‘07:15"
0730
"07:45"
"08:00"
"08:15"
"08:30"
"08:45"
"09:00"
"09:15"
"09:30"
'09:45"
“10:00"
"10:15°
"10:30"
"10:45"
"11:00"
“lsr
"11:30"
"11:45"
"12:00"
"12:15"
"12:30"
"12:45"
"13:00"
"13:15"
ARy
"13:45"
"14:00"
"14:15"
"14:30"
"14:45"
"15:00"
15:15"
"15:30"
.55
"16:00"
“16:15"
"16:30"
"16:45"
"17:00"
vl o
"17:30"
"17:45"
"18:00"
"18:15"
"18:30"
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15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

3.492
3.588
3.816
4.02
4.464
4.692
4.776
4.896
5.016
5.136
5.148
5.304
5.4
5.484
5.508
5.604
5.748
5.796
5.784
5.736
576
5712
5.688
W
5.82
5.892
5916
5.88
5952
5.88
576
5 (12
50712
5.664
5.688
54
5.136
5.004
4.872
4.824
4.656
4.512
4.308
4.452
5.196
5.316

2.208
2.244
2.436
2472
2.676
2.844
2.928
3.216
3.264
3.384
3.252
3.276

3.42
3.408
3.456
3.528

3.54
3.684
3.612
3.492
3.612
3.672
3372
3.564
3.684
3.672
3.648
3.636
3.932

3.66
3.696
3.636
3.624
3.564
3.624
SAF2
3.084
3.036
2916
3.012

2.94
3.084
2964
3.204
3.456

3.36



BRI T —DARY Y

EMUR "I‘Llﬂ?l.]ﬁlﬁﬂ 130377 ﬁﬂUﬂ‘?ﬁIﬂNlﬂQ'}ﬂ

asRangelaulwi
deiu syiaLan bl wiig ~ PG AR IGI G VELTH B .
@b SRS LS99 o6 | waen | | TR
1 (A0l wilyih T2 wilasW | SON-T | 220v | 1000w, | 12 High Mast
2 |A02  winvih T2 w@ilasw | SON-T | 220v | 1000w, 12 High Mast
3 |A03  wiwin T2 wlasW | SON-T | 220v | 1000w, | 12 High Mast
4 |A0G  wivin T2 wles | SON-T | 220v | 1000w, | 12 High Mast
5 |A05  wiwin T2 wlasel | SON-T | 220v | 1000w, 12 High Mast
6 |A06 WU T2 wiladv | SON-T | 220v | 1000w, 12 High Mast
7 |A07  wivia T2 @kasy | SON-T | 220V | 1000w, | 12 High Mast
8 |A08  wwuvih T1 lasvl | SON-T | 220v | 1c00ow. | 12 High Mast
9 |A09  wivih T1 @nlasvl | SON-T | 220v | 1000w. | 12 High Mast
10 |A10 Wi T1 wnlase | SON-T | 220v | 1000w. | 12 High Mast
11 |Al1 Wi T1 wlasW | SON-T | 220v | 1000w. | 12 High Mast
12 |A12 wivh T1 wilasv | SON-T | 220v | 1000w, | 12 High Mast
13 [BO1  auwasnate T1 wnlasd | SON-T | 220V | tooow. | 12 High Mast
14 1BOZ  auuananaie T1 wladW | SON-T 220V | 1000w. 12 High Mast
15 [B03  auuasnana Ti wilasel | SON-T | 220V | 1000w. | 12 High Mast
16 [BO4  auuasnald T1 wlasw | SON-T | 220V | 1000W. 12 High Mast
17 {C02  1Badzwiu va. w@lasW | SON-T | 220V | 1000W. 8 High Mast
18 [CO3  Fufunwe T2 w@ilasn | SON-T | 220V | 1000W. 6 High Mast
19 |ce4  Jufuwae T2 wlasW | SON-T | 220V | 1000W. 6 High Mast
20 |CO5  Fumuwe T2 w@lase | SON-T | 220V | 1000W. 6 High Mast
21 |C06  Funsm T1 wlas® | SON-T | 220V | 1000w, 6 High Mast
22 |CO7T  Sufuwa T1 wlesW | SON-T | 220v | 1ocow. | 12 High Mast
23 {CO8  Sufuwma T1 wilase | SON-T | 220v | 1000w, | 12 High Mast
24 [C09  Sumuws T1 w@ilasW | SON-T | 220V | 1000W. 6 High Mast
25 [C10 Suiuwe T1 wlgsw | SON-T | 220V | 1000w, 6 High Mast
yolaulnarsauansfiusidouns fusen
A01-A06 Uanuvtivindouns fusen nag.2 ynslan 72
AOT-A12 Wiauwmdivindounz fusen nag.1 waslan 72 e
BO1-B04 USLauaugdiuAT nae.1 yanslay 48 Y
C02-CO4 UTuausiaudn nae.2 anaslay 32
C05-C10 UStInaugauAT nag. L tanslan 48 oa

vaen lodvausediugs ¥um 1,000 i 220 Taavi 1 sl 590819u 260 9a (181 HIGHTMASK 25 fiu)

81




TenuasdiansnsRasuaalaulvany

. aTvanwyslaslvivh

T shena Ll wilg PR S| .

w il | siiovasn | ussiu | v nd| ween A TES
1001 anuusn@eaeniu va. | w@lasd | SON-T | 220v | 1000w, | 12 High Mast
2 |DOT  WaseeAnsy wean SON-T | 220V | 1000W. 6 nRa.3
3 D02 wAY 9.8.89 WanN SON-T | 220V | 1000W. 6 nna.3
4 D03 %9 5.4.8 noan SON-T | 220V | 1000W. 6 nNa.3
5 |D04  wdssat WOAN SON-T | 220V | 1000W. 6 nna.3
6 D05 %89 5.4.6 nean SON-T | 220V | 1000W. 6 nna.3
7 D06  wAY 946 wOaN SON-T | 220V | 1000W. 6 nna.3
8 (D07 w1 a1l wedn | SON-T | 220V | 1000wW. 6 nna.3
9 |D08 Wi sail7 wagn | SON-T | 220V | 1000w. 6 nRE.3
10 (D09 w1 9.a.16 AN SON-T | 220V | 1000W. 6 NAEL.3
11 |D10  wih s.a15 noan SON-T | 220V | 1000W. 6 NAE.3
12 [D11 WIRe usus wedn | SON-T | 220V | 1000w. 6 NAA.3
13 D12 Tseerms woan | SON-T | 220V | 1000W. 6 nna.3
14 D13 wds s.8.17 wadn HPI-T | 380V | 2000W. 5 nA&.3
15 D14 i s.4.16 BN HPIT | 380V | 2000W. 6 nna.3
16 |D15  atuwmse NN SON-T | 220V | 1000W. 4 nea.3
17 |awussy  NO. (E01) woon | HPLT | 380v | 2000w | 9 NAJ.3
18 |a1uuIsy  NO.2 (E02) neian HPI-T 380V | 2000W 9 nAa.3
19 [@wussy NO3 (E03) naan HPI-T | 380V | 2000W 9 nAg.3
20 |@uussy  NO.J (Fo4) woin HPI-T | 380V | 2000W 9 nna.3
21 |amussy  NOS (E05) woan | HPIT | 380V | 2000W | 9 nme.3
22 |auuss NO.6 (F06) woin HPI-T | 380V | 2000w 9 nAa.3
23 |aussy  NO7 (EO7) Woan HPI-T 380V | 2000W 9 nna.3
24 [awussy NO.8 (E08) neann HPI-T | 380V | 2000w 9 nea.3
25 |GO1  s.&.1-2 wlade | SON-T | 220v | 1000w 9 8 1 High Mast

26 (602  acC @lasvl | SON-T | 220v | 1000w 9 High Mast

27 |G03  auc wlasw | SON-T | 220v | 1000w 9 High Mast

28 |Go4  s.a 14 w@lod [ SON-T | 220v | 1000w 9 High Mast

29 (G605  s.d.13 @ilase | SON-T | 220v | 1000w 9 High Masl

30 [G0s  Auwsn s.a. 13 wnlasi | SON-T | 220v | 1000w | 9 High Mast

31 |GO7  Heraeansyluug @lasw [ SON-T | 220v | 1000w 6 High Mast

yalpulWergaiunsgauiideunz Sunn
D01-D12,D15  USIIQUOUUETY 2 uasauudne 3 (T'a'aam'rsﬁ'lﬁan*qmmw)

AU 13 G (MadnUu)
D13-D14 uaz E01-E08 I 10 AU (MednUi)
G01-GO7 ,CO1 52U 8 AU (e lasH)
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TYAN2TAY 1,000 W 220V 76 0
TIWYAINIIAY 2,000 W 380 V 83 1)
TYANIEIAY 1,000 W 220V 72 9




FBUETUNANISASITdaUAIS AL lWae

avanvyalau i

;’; saan by 19 YU | Juu so | o -
el | wiiavasn | ussiu | vune Sed| waen :
1 |HO1  wivwigat wilasvl | SON-T | 220v | 1000w 12 High Mast
2 [HO2  Ewendes 5.a.2-3 wilesw | SON-T | 220v | 1000w | 12 High Mast
3 [HO3  dlutiaiy wnlas | SON-T | 220v | 1000w | 12 High Mast
4 |HO4 sS4 11 wilase | SON-T | 220v | 1000w | 12 High Mast
5 (01 wgann Sumune wlasl | HPET | 220v | 1000W. | 12 High Mast
6 (102 tnrzan? Surung w@ilasv | HPT | 220v | 1000w, | 12 High Mast
7 (103 imzan TumMuwa w@iladd | HPIT 220V | 1000W. 12 High Mast
8 |loa  imzam wilasdl | HPIT | 220v | 1000W. | 12 Hich Mast
9 |05  1mgam wilasw | HPET | 220v | 1ooow. | 12 High Mast
10 106 zam w@ilasw | HPIT | 220v | 1000W. | 12 High Mast
11 {07 inean wlesdl | HPIT | 220v | 1000w, | 12 High Mast
12 l08  mzan wiledsl | HPIET | 220v | 1000w, | 12 High Mast
13 {109 INNEans @ lasvl HPI-T 220V 1000W. 12 High Mast
14 & 4513 No 1 (J01) wiledW | HPIT | 220V | 1000W. | 12 High Mast
15 a4 451 No 2 (J02) wnlasel | HPET | 220v | 1000w, | 12 High Mast
16 |a7u 4515 No 3 (J03) walasel | HPET | 220v | 1000w, | 12 High Mast
17 |au 45 15 No 4 (Jo4) wilasl | HPET | 220v | 1000w, 12 Hich Mast
18 |a1u 4515 No 5 (J05) wilasw | HPT | 220v | 1ooow. | 12 High Mast
19 |a1u 45 13 No 6 (J06) wiladw | HPLT | 220v | 1000W. | 12 High Mast
20 |a1u 45 1S No 7 (JOT) walasl | HPIT | 220v | 1000w, | 12 High Mast
21 |a1u 4515 No 8 (J08) wilasW | HPIET | 220v | 1000w, | 12 High Mast
galaulnaiauansdBududouns fumn
HO1-Ho4 5T 4 du Ganlasi) Tmyanasian 1,000 W220 V48 1
101-109 5T 9 du (anlasi) TMYAANIAN 1,000 W 220V 108 0
J01-J08 5T 8 i (lasw) 5YANSIAN 1,000 W 220V 96
Gl pet UG GhOY! w23 ou
52uLalasH MU 29 Fu
UG AU I 52 AU
Taganlauvesn witselad  wum 2,000 dad 380 Taadi 3 e swdwou 83 wa  (v19)
swganaslauvaen luifeuuseiugs vumm 1,000 Jad 220 Toad 1 e s9uswou 184 9 (nde)
Tmyanslauvaen wiieelad  vuin 1,000 Jad 220 T 1 old sawTwou 204 R (972)

FINYANAUNADANIHAUA

83

59U

471 90




AN GavaIa WY
Augsualasil (High Mast) a9

af el
AN e nNUU a9

a9U s inensuasyalagiWaenvainessnisinEes
FmYanlaNvaen Wiselad  wwe 2,000 Tad 380 Taavt 3 e sauduau
YN ANYADR THRBNLIIAUES UM 1,000 Tas 220 Taadl 1 1Wd T899

mgaaslauveee Wi lad  wwin 1,000 ad 220 Taavt 1 esmEIuIY
FUYANNIANNERAYIaMIA T 743 YA

FIUTIUIUE VDA NUUNINUA U
s Uawie lninvauua (High Mast) 521U
¥
saE e eisviae W 77

84

30
22

83
456
204

23
54

(210

Sk}

YA

(¥17)
QGED)
(¥17)




P13
P15
P16
P16
P17
P17
P18
P19
P21
P31
P33
P33

P34
P36
P36
P37
P38
P39
P40
P41
P42
P44
P51
P57
P59
P60

P61
P62

X2 :
X 4 :
X6 :
X7 :
X 8 :
X9 :
X 10
11
X 14
X 20
4 22

X 23 :

X 24
X 26
¥ 27
4 28

%] 29 :
<] 30 :
[X] 31 :
[X] 32 :
[X] 33 :
<] 36 :
<] 45 :
<] 53 :
<] 56 :
<] 57 :

X 58 :

X 59

PAT & ¥}

PAT & ¥}

PAT & ¥}

PAT & ¥}

PAT & ¥}

PAT &8}

: PAT &8}

: PAT &k}

: PAT &k}

: PAT &8}

: Toyota Tsusho Forklift (Thailand) 7 % = 7 & £}

=Fa=ETF—7 VT MDY =T A R
(http://www.nmf.co.jp/product/lifte/lifte_02.php)

: Toyota Tsusho Forklift (Thailand) % # 7 7 &%}

: Toyota Tsusho Forklift (Thailand)» % v 7 &%}

: Toyota Tsusho Forklift (Thailand)» % 7 7 &%}

: Toyota Tsusho Forklift (Thailand)» % 7 7 &%}

Toyota Tsusho Forklift (Thailand) % # v 7 &}
H)~—Ab—b ) a—varhia &g
MR)~—ARN—=F v VY a—variza gk

BR)~—A =SV ) a—variya gk

BR)~—A =SV ) a—varhya gk

SRR AR B

LICD #&fiti&k}

SR UPE TR L R

http://www.Ingworldnews.com/becker-marine-Ing-hybrid-barge-christened/
A — R EE () Bt ¥ — ZP Rt —7
A AREEERR) Hitk o ¥ — ZP &EH I N—7 IA—T R
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