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5.63tC02e, ENHAERED -V OPEHEIT 409. 54TC02¢/ H Tk KL Th o7z,
~L—[F U =T COP20 23BiflE ST RE i CH A EEUF OIX, BEIZ 4%DHIE % FEBLL T
BY.SIEHE 2020 FETICE D=2 v M AL N THD ThOHIEAE EBLT < HDY
LA TN

TRAF—t 7 Z— 2B T 1980 FEHIEA K D FEEREL O AR D B RIRHT A~ DL
ZHEEL TRV, FER 2005 4 O IHE THRFEE RO T2%00FE ) 53 KIKAT A S BT CF
BINTZENERS>TND, ToTZXLFX—k 7 X —IZBT D —EOIRENET A
HIFEIIRE CHoEa R b &b,

THNAF—FIL, =X —2ofkE, RFLoanr—2e U, BRI E
(2015-2036) , = R /L ¥ —2h KAV EFE (2015-2036) . AR R L ¥ — B % 51 (2015-
2036) & 5E, 2036 4F £ TOFAARET 1L X —8 AR A i 5 B— AT 20%, M4
NR—RT30%72 ELFRELTND,

BR B R ATRE /26 S A T A FHHE (2013-2031) T, A2 a2 7 #IZBT B3Rk 2
T LD, PRHEOERME, BERIEER 10Nz, TEMLRFEYEHEICES < EERH
DB L DIRENR T A DOHIE A RIAL TN D,

w
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OB
1) BEY

AR A T [ T BEE Y

2015 FEIZH A [E KRB IRBREE A WNAFKT D 2014 4EJE D & A [ENER T [E T RIS 5 4 |

AW ONTLERR BT AT, X 2-3  Z A [EICB T DE BRI AR - AR (2014 )

DY TH D,
;TS TR &2 IR B e S
s - 7Y =,
%'%%ﬁl 26.19 B At fEE(100%) i
A 3R e I AR A lE) DO
19.66 (75.07%) /4,422 [56.8%) 6.53 (24.93%) /3.355(43.2%)
[
] | ] ,
Ut AMITARE T IE AIE U4, TR I
(BEF b E) (B FAE) B\ (BF ) (BRI
464 {17.72%) 14.81 (56.55%) 0.210 (D.B0%) 015 {0.57%) 6.38 (24.36%)
|
S LT T AL
(B R EE) (B 7 buE)
7.88 {30.09%) 6.93 {26.46%)
!
Ut SR MIE
(B E) (BT FE)
0.03 [!}_11%} 7.B5 (29.98%)
| | I l

I TR AME BT A IE F@i

(B A FE) (B At /E) (B Ak E) (B Rk E)

0.39 {1.49%) 0.06 (D.23%) 7.05 {26.92%) 0.35 [1:34%)

2-3 HAEIZB DA T EEEIEY A - JLBLRI(2014 )

ERMb b RTHRND & D12,

XA ENZCTEHERM 26.19 55 b 2 OHESHEFBEIEY D35

ALTEY, AERETIIN 7.2 0 b &id, 24 EHNICIIETEREREY =~ E 83 517
BB 7.777 3T 0 . K BT%ICFI Y T~ 5 4,422 OEELEEEANHL T [E T BFEFEY O UL
—ERAZERMEL TS,

4,422 OE LRI LV UL - EHE S L H T EIE R EIXRIROK T5%ITHHYS T 5
19.99 B b b lpo T D, MBS S V- BT E R | 46.8% M%7 5 (5
ARRRIZED 5HIE TIE 20.46%)6.93 H U b U SR IEICEE S LTV DAY, RIRETR
BB T2 51322 ofE i ~D OPEN  DUMP CBFBEE 245 L TH Y . /NRR 2 7
ITE N IBBERIR D T R TRy AT > TWB T2 TH Y | A TIEHE, 25 O/
FATBIFIC & 0 REIEAEE 2 OITERF & OMA R EDFiEZE L CHEZED TG
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ELTWV5,

RLER « JL53 X3 RIC I, IR 7.85 B0 b 2 AN IEALEE 13.49 B b 2| FEFIA 4.82
Eﬁk/kﬁofwé W EALBR T BERILER . = AR R Mb, NE TRy 2 Dz Xy &
. TNZENONEE « L3813 0.839 5 b, 0.06 0 by, 7.06 5 b, 0.35 H 7 b
&R TWD, FHEAM SN TW LT EEREFEY ORI HIENRTIE~T V7. U
YA T N3.63 EHIT by TR, FIE A A HARYUFEEFIH 1.07 55 b, FBE. )
=, VERERIH 001 B b ElpoTnd,

035
p.os 039

wGEEe e wRED s ToR AR e1RET s EiDi

2-4  SLPRX 3R

2 A FEWNIZIE 2,450 2 FT OB « WO TiRR 238 D73, N 480 7 FT /vl BB & Sh
TWD, W IELER IR & S 415 480 22 FTOWNFRIZLL T DOEY Th %,

* 2°T ZAEHW « —BEFEWE LA SR AR

it OFELE it 5 2
BEE RE
£ TH(Sanitary & Engineered Landfill) 73 5
E RN T (Controlled Dump) L5y & H & 50t LT 356 25
P A RPN iR A Y« BERI S R 1 2
Pel 2 PR R - BEAIfRR AL H & 10t LAT 2 0
AT AT A 12 0
Pt A A PR i 3% (MBT) 1 1
Waste to Energy 0 2
&t 445 35
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2 A [EBUFIE 2014 45 8 A 12 BICHFEAGRE1T> T\ D ¥ A [EHEEFEFEME LD T2 D
n—Rv v 7 W~ R E =7 T NZHES S ET ETEEEIEY O KL L & BRI 3
L&, BT HEEEFED O =3V X —FIHEHET 2 & LTV, BEOBKES
HCHh o e iEEREEMAIIR L n— R~y IR SN2 L b b o Th, 2014 4
FERR DBRBEH S EICIT, & A ENIZEB T D RIGENCET 2#iR EnAaond Kotk
7o TR L ARy DOEEIZOWTIEE 2-8 (2 2008 4-2014 FEDfE%E, 72 2013 F L
2014 FEEOFEMO KA K 2-9 1R T,

* 2:8 HAEIIBT oH T E R AR, WO XL B A E

R AR Xy BIALEE B - LLER(EHALE T t)
t 1A sy BRI
(H75t) (kg) W 1E R 1F
= % = % = %
2008 23.93 1.03 5.69 | 23.8 14.79 | 61.8 3.45 | 14.4
2009 24.41 1.04 5.97 | 24.8 14.28 | 59.2 3.86 | 16.0
2010 24.22 1.04 5.77 | 23.8 14.55 | 60.1 3.90 | 16.1
2011 25.35 1.08 5.64 | 22.2 15.61 | 61.6 410 | 16.2
2012 24.73 1.05 5.83 | 23.6 13.62 | 55.1 5.28 | 21.4
2013 26.77 1.15 7.42 | 27.7 14.20 | 53.0 5.15 | 19.2
2014 26.19 1.11 7.88 | 30.1 13.49 | 51.4 4.82 | 184
£ 2-9 X AEHICBT L HEEFEIEYE BT D FEAE - AR

IH H X (A R B
2013 4 2014 4 (%)
FRTEEY - AR Bt 26.77 26.19 | -2.17
ISR B R B TR AR (%) 10 BB | 4,179(53.7) | 4,422(56.9) 3.2
IS A 7= A0 i R T ) £ (%) Bt | 19.32(72.2) | 19.66(75.1) 2.9
WGy St % - BESEM (%) Bt | 14.36(53.64) | 14.81(56.55) 2.9
W IEALSY - BEFER) (%) Bt 7.42(27.7) 7.88(30.1) 2.4
BEHI LR Bt 0.25 0.39 53.5
aLRA Bt 0.06 0.06 0.0
HST T Bt 6.70 7.05 5.3
Z DA Bt 0.27 0.35 | 30.1

10 H T3 [ T e

FEREEIX 7,777 AR, B I T A A R L T D %D E A R,
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EREE Y HAEICI T HES B FEIE R A #2014 FE TR E-2.17%H0 Lz
M3, 2008 4E & ST 5 L0 9.4% I L T\ 5, ALER X 3B CIEAE & MBS 13 H % B D
DARIRE U TR ELF D 5 5%515 03 b @ < BT 2014 FOEMETH 50%% R[E 5 E
Lo TND— T, REELBDORA 7> 2 B0 AT I Tl IEAEE D LR AN L TE T
W, £ 2-9 TiE, FrETTEREBIER DM INEEMAE 2 123 2 BIRIARS, IR ENE
RS EERP TG T T AL o TREY, 2RO ORE, MIEAERN EH L L
BRI D, 1, AR ETEBEREM I A B DWW DN TR, RREREE X[FAE 03 E7
% 3R HEHE/R CREFTEEN B A 5 L TV DA, K& Al & L CERARER O 728 & DR
— A TH D,

BE A7 D, 117 [ 172 B8 HE AL B

2 A EIZIX 2018 O T, 21T 28.0 B4 b ORMYNIALy, Fiid RSN
T EREIE R b % & ST\, Z A EBUFIXARE EAR T, JhBERNERIE - s
7= ETEBEFEY) O (EALEES R ~ DO BIREE A HED | §) 4T%ITHY T 5 13.2 BT b OBHE)
ZFETLTND,

- il &
2014 45 (2B 53 B CREBKBI I, W S - F, FE 56 1, #TTEREEY T
X, VP hy N T H—VRT LI A BRICALE T D H T B BE AL TR L
= k$(2014 4£ 3 H 16 H), Fa > 7V EANL T AUE TORERTE(014 4 11 H 18 H)
REBRH T,

PEFEY) & PR T

2014 4 « RFHEEICET 5 2 A EBE OEZE THRIL 2 JE 5250 8 N—> N, AFW O
ICERBE~ 3 U A 2 MK L CIE 87.55 BAA—Y B THNTz, FMCPHEIT 6 OHlEIC
KA SNDFEEIZE VIR 2170, TNENOHEE TAE, W NCERE~Y R VAV N HEEE
Fhti LT 5, [EFEREER RIS 2535(1992 4F), il N H G 7y HEF B 32kt 1 2542(1999)
FMBEREEET 7 a7 T 2014 FICHESE | HIFITBIFICEI D 4 T H A iipE
FW(BET - 15K - I5IR)EH - EE OO FHEIL 10.99 B/ —>, WaRIXER Y& #
Tuvzs b 214 9.2 =Y JEKUE T e s b 5 179 EA—Y Th o7z,
Z oM, [7 U < EFEREBEADRIGEICE S AR SN REEE O, BIT, £ 2-10 125
#HI oY, 6 FHEICKH LT 6. 60 HEA—YDOEEMEEIT>TND,

# 2-10 2014 FJF - RSB FE
HEL 4%5(THB & )

w
3



1 | Map Ta Phut ffi& % —I T /MCBF 2 —AR v - VU —AFE 125.00

2 | Map Ta Phut Olefins tLi2817 2577 > K7 L TR EFE 300.00

3 | Marblex thiZd1T DK, BEZ2UEH e Lo 3 3.52

4 | Thai Eastern Industry (23517 2 HEK st 3 5.00

5 | Kanchanadit Palm Oil #:12351F 2 HEKAER S N /SA A0 77.00
A

6 | M Metal(Thailand)ftiCEBI1F 524 A b« 7 4 L& —8 A F 150.00
it 6FE 660.52

Z A,

5 A EBUF I E B E B T 5 BAEFTE DR

2) AHEEADREMIRE

AHAETIT LR T D MadbFE~DORBIRE I T 2% E ) 12 THE SN L S0 R4
EIZ LD WHTE BB EES A LORROEREL 7> TN D 2 Enb, KEITES
SEEFFRA O, 72X A ERNICBT Dimmail D S i#lid 5,

AR S FE - FEAOT o v AFFHEVEN L EifiE T 2L OFHi &
73)35)%6 LENTEY, FrEMMITER E Shb FAST TRACKUZFRE K 2 M & T
W5,  FECHFEFRES L REFE~ORMKBEICHETL2HKE] 5 24 5227 &, Ak
HER, K 2217 THEY THD,

M. 24 ENICEIT D5 WASTE TO ENERGY F2I2x9 % Fa‘é»b@%i DVREDOERLH
UIN &4.W%éi2m5$12ﬂ21EH#T%%%“% F D NILFEA~DORMEE
HEEFIRIC S S HGITEBOFICRT L CHZEZ R L T\ 412, FIlEIC X 5 EEE AR ~OR

TIZHITATBUR & A O Tl R b B, 14 OFHie & 21T ) LERH D L LT D,

# 2-11 XA ENBAEEICGEE SN D FELTIA

FIE | B (RN L
1 | & REGRH AT B0 & 5 W ) s et s
2 ﬁ 5 H 7 A AR Y fHT
3 | s = AT ER s
4 | B R MO AT X % e

1 & A [E B DR SENERL AN B &I~ 2 2RIk Ul S 4v, w8 RN 6
IPHTHRAPRGETER EENTWD,
12 NBAEEEE - g5 MT0891.4/W7578

‘
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FiE | B IR TR &
5 WIS X % A O
6 | & PESE - MR RIS 5 % AR A
= 2 o | mBKERERAT
w B 2
8 |t 1 | WEITE~ORE Rk
o | EF rEnC ko R ERE, OIS SR IR
10 | % & | MOERNC £ 5 B R R I R OB R
B8 | anmrm
1| SRR R
12 | & 3 8 | WBKEKRIRMT
% 8 =
13 | W i FEERI X DR ATEUS - ROk
% G | CRUCIIPICOP (TR0, HEREFF T, 5O, ERIERAS L)
B W
14 | Fghil | AEREGS (SEPO) (B

3) T - ARBEBEEDH MG E
PEFEW)

42 A EBUFIE 2016 45 9 H 20 A OBIERECH A EICB T 2 REMEHRICIE 50— K~
T RAR =TT NS T ar T T U EKR L, W77V a v T T I TRRE
BFEREEDIRE YA EHEr - v —X b EINTH DT, LML 2016 £ 5 2017
FEOLEMERS>TWD, 772 a 77 TERMAE ZBEEICKSy, WM T, [E
TEBEFEW) DIl i & 43l 2 FEBL, H I BBl TR RB 7RISR TE I A FE8L U | o Be i C R i
WIS BEEMOBIEAIOERRZ BIET L LT0D, BEARINET 7y a vy 7oy
(T EFEH A L A S —F 5 b DT, WIHIBRE TIE 3R OMEERITES S FAEPI T DR
FEYOV YA JVARREA | AEREEW R E~O5hEE) 258 b, B RS CIToIIELRE <
53l S T BEFEW) O A IMIE ) | D 7= 6D DR I MR RH| O A B L T\ 5, 77
a7 720162017 1280 5 BIEIL~ A X — 7 F VCRE SN DB Th D,

X A FEIZEIT D WE HE 0@

WtE FEEIZ oW TiE, 2016 459 A 22—28 AR, =3 /LX¥—HHlFEES D 50MW O
PESEBEIEY) WEE S5 A5H KT LT, 22 AT 26 £ DA & 200MW DX FEF 2 - Fi
{LHFEE N B -7 L8 5TV FIRST COME FIRST SERVE POLICY 23 ST
22 EbH0 ., 22 HUREOHFEEIL0), RIHEIZL D &, 22 BICREEHA RN L =¥
X, LT, & 212080 Th 5,
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Fuvzl b4 HI3E
1 | Genco Renewable Power Plant Genco Renewwable Co., Ltd.
2 | Industrial Waste Power Plant, Pichit Energy Republic Co., Ltd.
Industrial Estate
3 | Baan Wah Industrial Waste Power Plant Chai Wattana Green Power 1 Co., Ltd.
4 | PG and C Power Plant (Saharattana PG and C 5714 Com., Ltd.
Nakorn)
5 | V Group Industrial Waste Power Plant (4 | V Group Development Co., Ltd.
MW)
6 | Electrical power production project, Sirilapha powr Co., Ltd.
Saharattana Nakorn Industrial Estate
7 | Chonburi Clean Energy Chonburi Clean Energy Co., Ltd.
8 | Waste to Energy Power Plant, Pichit 2 Sbang Yang Yuen Pichit Co., Ltd.
9 | Progress Waste to Energy Progress Interchem (Thailand) Co., Ltd.
10 | N15 Amata Nakorn power Plant N15 Technology Co., Ltd.
11 | Genco clean Energy Power Plant Genco Clean Energy Co., Ltd.
12 | Progress Industrial Waste to Energy Progress Polychem (Thailand) Co., Ltd.
13 | Prime Road Renewable Co., Ltd. Prime Road Renewable Co., Ltd.
14 | Glow Hemraj Wind Glow Hemraj Wind Co., Ltd.
15 | Electrical power project, Pichit Industrial | Ava Grand Energy Co., Ltd.
Estate
16 | Pyrolysis oil Power Plant 4.5 MW. Thai Powertech Engineering Co., Ltd.
17 | Electricity Production Project, Saharattana | Recovery House Co., Ltd.
Nakorn Industrial Estate
18 | Industrial waste to Electricity Project Siam Cement Energy Conservation
19 | Industrial waste Power Plant, Amata City | Super Earth Energy 5 Co., Ltd.
Industrial Estate
20 | PG & C Power Plant (Hemraj) PG & C 5714 Co., Ltd.
21 | Thai Eastern Bio Power Co., Ltd. Thai Eastern Bio Power Co., Ltd.
22 | Industrial waste Power Plant, Saharattana | Prachu Thara Co., Ltd.
Nakorm Industrial Estate
23 | Rayong Clean Engineering Rayaong Clean Engineering Co., Ltd.
24 | Industrial Waster Power Plant, Saharattana | Solar EPCF Co., Ltd.

Nakorn Indusrital Estater
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25 | Industrial Waste Power Plant, Hi-tech Solar EPCF Co., Ltd.
Industrial Estate (Baan Wah)

26 | Industrial waste Power Plant, Laem Super Earth Engineering 1 Co., Ltd.

Chabang Industrial Estate

ERLL #F 2-12 (CERCHET DIMEALIT IR ORE R, BALDER L TN D AZHE - BSEIRNL & 22
STV, 5, =X —HHIFEES I, BRI O®EWEEE D BIRIC WA B, &
BRD 50MW 23\ o [ & 2 o TR A CEITEEENRB AT HY L & LT\ 5, Ri&®RE
FEEAS 10 H 28 FlCAFR SN, fEE. BN 120> GENCO tER AN R HFHIEN L /e
H—HTI8MLTHoT-E AL M KFEYA T L - &AL FFZD ESCO 78 PPA H59%t ke
EEE L, SRIOAETIIVA T LAY FREEL GO 7 41126 LT 41.83MW %
W LT HIEERENEY DN, TOBOTEICOVTIE, TR X — RSSO F
FREIEER., 120 HUNIZFZER I OFFR 248, 2017 42 A 25 AL TIZZ A EHE
TR O CHREBRNOMEEZITH) 2L &N T05D, M, PTESNDSIII v a=y
755 T HIXZ 201940 12 A 31 HTH D,

ARAEIC TRHRERE LT 5 RBEEDBEAFEEFEIC OV TIT 2016 4£ 8 A2, =%
X —HHERES D 100MW BUEORBEHER NG ORARE, ARXRRRMTHIA
FFEH ANREHE LT 12 A X BIZ#i < AR Tbhie, ARpsEiiz# i & LT,
AR TR S vz 8 JR(8 7 DS 2 A IZ S W Tl ) B il dL 72 BHRIRIC & 216
MHLEM O T 72 LIS L TV D, ZRERKNZFTE T 2= —HflRREs & —
MBEZED 2 FTE T DNBE DR TEEREP TE TR LWt FRBH 5~ T, W
BEIXFEDPBET 5 —REFEWRAE OO 14 OFIEF, 5 WLE FED E DB
WZH D aitiE, AFREZEEE T L BIAL TN D EDFERbH D | BRETHAICT D
BHROIRENTHD Z LS IEMRRZIEE T 5 ETIZAES ORRBLETH -7 L
SHhTWD,

3 WNREZFME
(1) AREZEFH

KB THGETHHEET, XAMNERRKFOLXa DI HETHLIAZIT U HA T
1y A MNED FEEMTEMTHL T 3 — R EREREREAT XA A —RAH
vHEEBIZ, TV RT I =i U KICTT I RBRA - EE T L RERS
Fet o Z— I TR TIRAT 281 E TR FEFEY O R EALIR & R PEVIE AT 2 FEER
MM 2RE - tEFETHH, MEIILLT, £ 3 1LICEHT 280 TH 5D,



# 31 FEMEER)

TuYxr | 73— R A REYLHE Y 2 =BT ST E R E
PEEVRI e B3 (3 I H36)
FETIEM P E ¥ AT
Fa—rvEIa—rmy K
(Thampa, Muang Rayong, Rayong Province, Thailand)
GPS
k& 12774783 BREE 100723790
FITAE [
- B
Google i
LA
Za—r (B LT I — T 39— BRI IR S 5
HETA AZNT A TRy SR MRS, FA - A —RF— -
IN—7 BRA&tt =y 7 2FAWERTIC L DR S D EEE =
V=T LB
HENE H & 500t FREDERTTE I FEEEWBERSLEL, M ONT BERIBEEVHI I 5 72
PR A Mt AR 75 =8, OMW) DI =
BT E LA T ETERE I BEANT (A b —J47) | BEEARINAR A Z, Z—E o
B, P A - PR MR . RTALERfERR . BERIK - SR N R
7 ea=y b, BB, BWE, FHEER. FE - EER X
ﬁ\E?V&—:T@ﬁ%ﬁﬂ%%%ﬂ%ﬁLT%*%%%%E%@ﬁLTwé:kﬂ

FHEEL ML SO FEFEZLT, X 3-1I12n7, KPR TEY, 73
_/%Wfiﬁilmm%ﬁ B AEHETE BRI DA L TS, A LTV AERTHTE

18 JCM FHEBERZITORWGEITIZWR = v 7 A TRFFERTIZ S M L e
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ﬁ%iZMﬂ%SH@%E%%ﬁﬁfﬁ\W4mtﬁﬁﬂ33~yﬁ%é%ﬁ%ﬂﬁt
—IHRE STV, [/ 10 AT 3 —diditRAa. EE T HRT/ N7 T AXOHE
W%%ﬁ%w%ﬁ&t%%w HE 500t FREE TN L TWA Z L AR LTS,

i /]}
000+t @ !
gL 18 T E(GPSCHD) ; B
s S [ = " 3
. : = ‘ IR
| e =0.5113{tCO2/MWh))
EFHREREY| ARRERVRIRER
"| (Thai Eastern Bioenergyi )
F£E
—m— 2 \omw (46,83 1MAR/)
#o 8§ 350t /day 500t /day 1,000t /day 5 = i iTgEmNe o i
Py : 5001/4y 5001 /oy = £ = e B o |®) @
RTEOH) « = So0t/day e
5/ RDF R,
SRR Bhybetan B3R -
(RRE#:) Col Lt i
ERRTEY —
EEY

3-1 G

Q) FEFEMZI—VE)MER
FETTEONHT DT I — VRO OE, BAAET DT I — BB G E I FEH
ENDHFHZEEZLTO®Y) BT 5,

Hit

73— RIFA A EHEEICAETDRT, REF o Z 7 U RO Na Yai Arm £f,
Kaenghandmaeo . PEiLF = o7 VU IR Sattahip £F. Banglamung £f. dbixFa > 7 VU KD
Nong Yai £B, Bothong &, Siracha AR & EERZHZ L. FHILY ¥ ABIZH LTV 5, MFIZH
S THEFRE 120 B 72 2B N RN D . NBRICIZ BRI SR8 5 RO FNZIEX T 3 — AR
ATV DA, PEERIZIE N R a LA AFRAL TN D

ITBUX Sy

73— RO EHEFITA 3, 552 W 1 A — L WLPNICALE S 2 B O R, O
ITBIXAMTILAT, & 321770 THDH, ZAEHOITEX 1, B BB, i, BT, A
W DRSNS, REEETDITEFE LT, BT, BN A0 DL L0 digksr
(ZAFETIET Y 3= e Fa—) &G (RT3 —r - 27 0) B (T —
LT 0 /NIRRT CTF Y R— « X UR U LIEREN D) L I DIT 2 EHET 5 (&
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VIAR) ORERL S D MITGATEBOE A G — AR — M) A ET D, 73— RNITIE, 1 %F
BT 2T, 2T HT, B4 AT, 439 ENH D,

# 3-2 73— BN - BRI RS, W ONTATEIX R

ATEX
A
B (km2) Kl [tk Hyts LIpu ey It LNRS
7 3,551.997 1 2 27 37 54 439
KrveZ73—
514.547 1 1 6 7 11 84
N
N Fry 238.372 - 1 3 1 3 20
77 788.463 - - 8 9 15 147
AN 395.249 - - 1 4 4 29
NN 489.075 - - 3 5 7 66
7 WTIT 618.341 - - 2 6 6 34
W Fyer 269.950 - - 1 3 4 29
zahen 9ht 238.000 - - 3 2 4 30
T P R A PR

7 A — VBN TRAET HETEREEY LT 3 — 2 BN X OH IR BIREA BT, WO
(TR AT OFHL - BB O T, HEZ{T-o TV DA, 73— VB CIXEERE Iz BT
5ETIVHIK & U CER T BEREY) O JRBAL B L HEE S T 0 | IRl v & — &
LTT7a—VRRGEEDERE ¥ — DI TWD, Rty —i373a—REHE
A (RAYONG PAO) 235 B « J#E 21T > T\ 5, 73— RBTBIROMAR, I ONZErE EE 1L L
T, K 321770 Th D,

U BAFEXTZ R - 2T KALTFANE, 5 GAUTOINEHESNATND
B ZAGEHIT Y= 2Ry, NAS TAULETBTAUTOIEHES LTS
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BiaER

7 3 — A TAK

AR

X 3-2 T 3— EABEREEX

H[S)=re=
(1) Division of Supplies and
Property
E‘JEE‘;‘Q{E ERAERERE SI-VRHMaREMEERLY—

Za—rEoAO, NOOHERBIZLLIT, £ 3-3 18T TH D, 2015 4D AT 67. 4
Ji N, 2012-2015 4E DI 23 U CTLEM 1. 8-2. 0% L T\ 5, BIND N A 454 Tl BT
EHITHH Y, LHEHEZELEE, EEEOERTLLT V- 73 —VERHREZ T, B
WAO DK 4 BIREF LTS,

# 33 JIa—rREA-ERIAD

UNERC:;RS) AR
B

2012 2013 2014 2015 R
2t 637,736 | 1.79 | 649,275 | 1.79 | 661,220 | 1.82 | 674,393 | 1.97 | 189.9
INVR A= B 250,084 | 1.68 | 254,998 | 1.95 | 260,490 | 2.13 | 265,869 | 2.04 | 516.7
INVES = 62432 | 349 | 63,802 | 217 | 65045 | 193 | 67374 | 352 | 2826
Ve 128,204 | 048 | 128,940 | 0.57 | 129,594 | 0.51 | 129,773 | 0.14 | 1646
0 Fyy 25562 | 094 | 25763 | 0.78 | 25813 | 0.19 | 25810 | 0.01 65.3
NV T 62466 | 1.07 | 63212 | 1.19 | 63915 | 111 | 64549 | 099 | 132.0
VALY kAl 47335 | 470 | 49,192 | 385 | 51452 | 449 | 54,664 | 6.06 88.4
Wt Frert 23344 | 0.09 | 23496 | 0.65| 23,775 | 1.18 | 23816 | 0.17 88.2
zahen yhF 38,300 | 3.50 | 39,872 | 4.00 | 41,136 | 3.12 | 42538 | 335 | 1787

[ AP IO BRE [E] > & BBEAME N @ H 2SS EEE L T D03, 2 b OIEREEE
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Fix R HICITE TR TR, FEENICIE~ Y 7y FTEMMa 7L w7 X IRPC
R FEENERET L2 A ENEHRO TEMMZELTEMMA LY, b TE
FHi~D RS O ENE 2 N2 7= B A1 100 5 ALLEEHEGH ST 5,

FEE AR IR

73— VIRIZEBIT % 2013 FEORPNKRAFEIX 907. 5 & 3—> (59 2700 EM) . IRE—A
BT BNKRAFEIT 1. 06 BT /3— (#9320 1) Th o 7=, FEZEX 3R TIX—RFEZE 22 &
N= QISR LT - ZREEDHD L2FENR L, FTHIE 353 B/ 3—> (38%) .
T3 346 fg/3— (38%) MZEH LT D, (R 84 73— RICKIT HREXER - NI RE
# 3-4)

% 34 TIa—rRICBITHREER - RNIRAERE

FFdR - KA RE 2009 2010 2011 2012 2013
—REZ@E TN ) 22,376 27,363 33,705 27,025 22,660
JEAREE - FFHH 18,973 23,942 29,691 22,523 18,873
IS 3,403 3,421 4,014 4,502 3,787
Z « ZREX(F L) 570,366 688,762 730,853 827,199 883,004
fE 217,612 241,906 274,982 344,687 353,116
T3 231,420 311,187 286,181 303,293 346,477
B - A A - KE 38,984 40,634 57,254 51,518 48,809
et 5,384 6,294 5,440 4,641 6,707
[HES 41,657 50,067 52,231 52,582 56,467
P R EE(E) 1,544 1,747 1,974 2,148 2,430
AT LARNT Y 11,770 15,261 16,156 16,125 15,312
Wik - B - E(E 4,921 4,682 5,417 6,568 7,475
>l 5,514 5,550 19,093 32,611 33,256
RE)PE 6,197 5,736 6,068 6,370 6,400
ITB(E - BEEET0) 2,974 3,222 3,271 3,404 3,541
BE 1,646 1,692 1,758 2,050 1,827
FhatEAk 593 640 827 967 1,004
[EUNEE £ 148 146 202 235 183
at 592,742 716,125 854,225 905,664

764,558




— N7 0 [ENFRAE 752,979 873,241 918,774 1,011,901 1,058,293

HEEND(TAN) 787 820 832 844 856

W, AR T BEIE DR A B b BIR T 2 RNGEAM - RS EUILL T, & 3-5 DY T
b5, 2014 FEOFMEEIL 5.9 HH A, HEBERIT+4. 85%, #Hf#E O 1ETn AT 2. 54
HTHhoT,

# 35 T I— GG - EEK

2012 4 2013 4 2014 4
AITAE L AITAE L
e Gl 5,347,954 5,643,533 5.53 5,917,210 4.85
2 A Nit 4,877,889 5,163,919 5.86 5,444,316 5.43
SR ELANGEE 470.065 473,614 0.76 472,894 -0.15
A%
® KR - VmJE - ERNER L
2015 4FJE, 2016 FEDFET A Mrar » OKSGBNET, BT — 2 2 IRAEE 4-1,
AT 4-2 & U TR EIZUSAT,
® T

XA EHREITOFRBEECLD L. XA EIITEE 65 4 (1951-2015 4) OIS |
258 DHEBEMN EELTWD, N, 21 DARERGFEDOFEY A N Th D HERIC R, AR
TIZ.5 AWM., 6 A, THAM., 9A @), 10 13), 11 A @) £72o T35,

Q) BEXFAHME
1) 4A3YT7UE4 - FRAOY TAY MEREHE

KRB B EEOFETIRIIY A GEERGIFTNC BT 2 A HEKFEXRT L - a2 b
FTIR—=THIARNT o EZATR_ay T A MERXESH QUL ITD ) Th 5, Ftto
TTH A MIARSNDOAMEITILL TO®EY Th 5,

# 36 HFHTAR - S

24 ABNVTUEA - F_ay A MERESH
ER TR« R HREEE . R OBASEE

AL FTAEH A AF AN T TR

HELEAE THB6, 335, 808, 993 (9 210 &)

R PE (2015 423 | THBT7S, 095, 140, 000 (9 2, 574 (&)

i)

5e_k (7 1) THB51, 297, 495, 000 (¥J 1, 693 (&)

softtR L (7 1) ~THB486, 567, 000 (K- 16 &)
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(EJ=F 1 7, 000

R EE (2014 http://www. itd. co. th/annual report/AR_ENG/AR-ITD-2014E. pdf
)

ITD #HIFIAZETH H TR - R LHFITMZ, BEVREFE~DSAZRELTEY, ¥
A ENOEEOBEFELIIH L TT 7 —F&To T\ D, AR T e —F 3 5B ES
¥, Dl & B ERLITISNBEEY IR OFIMEE R T 5 THBEIZIIMESE TH D 2
LD ITD AT HFHETERE L TOFEIC OB, FHEEE & FENDIRET D TR, B4,
EPC ¥ OIEO W 2> b FHEE M, FIFERIRE & OIFE LML TITH> L LTV

2) B4 - A —RE2 KRS

BA oA —=RAZ L T N—T1F A7 N—TDH—5HETHHF a 7 Y #5E (Chonburi
Crocodile Zoo & Resort(CCZR ft) & 11 DEENGHRINLIBEITN—TTH D,

1991 4R|Z CCZR #h 28R NL#% . 1992 I BRF M, 1994 412 T 7 v 7 A Bt 2000
FElIX T AT vy 7 B ERNT TERYL, 2005 FEICENLDOREEHRETHHTHA -
A—RB s TI—T PRSIz, 32006 FISHIRT-, TLDOTT T —va rfEL
BRLA, =L F—BE TIX 2011 AR H AL TG OHK D 6 X & 2 77 Z[EIL - B 24T © THAL
EASTERN BIOPOWER #L:% g% 7, HHEEE 217> T 5D,

#8T HA A —RE « T— T

24 BA o f—RAH 2 « T)—TF

EA AR, = o fEAREEE, BER R ALE, oL —diE

AL T EH AAEF a7V R

HELE AR 4 THB485 million (#J 14.55{&H)

G PE (2015 453 | THB90O million (K927 {8H) (% 4 o Fr)

i)

7 b ([A 1) FELNBA

BofctR (R ) FELNBA

EEB 425 4, (FEE A LD &)

7 =7 %A b http://www. thaieasterngroup. com/PDF/Brochure%202013%20rev. 13—
11-13. pdf

HA oA —AZ AT ERROBY . B THOBEKNL DA X 2 T ARILEHEEZIT> T
528 Far7l, 7a—CHROMITE NE LD RIFREREBEL TWDHZ Lnb,
ARFEXRFEOFEMITTROELEFF o Lo r B —IH8 A fkke L Cuie, [AfLIEEE—
WD BIRET 5 AR RBERY OB R RBE R E2 D)0 DICH W FE IR E
HRFECTEEZITELI-VWE LTS,
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4) BRARKRLEME

KIERGEED JOM FEREITE L TIIA
FImMEREa Y —o 7 MM, AARARERE L U A% HiE
Z & BRI JOM FHFERER ATV,
(BR) = » 7 ZH A4
5Vh%$ké¥§&#éﬁ¥T\ﬁﬁ%%%Eu$ﬁ%ﬁ%\HKIWS
S A LT, & 3-8 127R7,

LTETHD,

fEATic 5.

DL DA B & 2 BRI
AT 1971 41

HEF. MOBEEZIEEZ AT 5,

\_Eﬁj é j/bfx_%[g ITJ FIXE

AN IR TH D (R = v 7 2R HibsE

N IDE = Rap A
H &2
oYL
&R, sk 2

féxfﬁﬁﬁ'

#£ 38 EHEEar Y — 7 AZETE - BAMNRESESHME

e At = v 7 Z#HbFZERT

FTAE H FRAE SR EH 2 TH 17T& 22 5

R— L= WWW. exri. co. jp

Ay 1971 4¢

HRE TR
WY ALT 47 =R

BEARE 3000 /5 H

(=3P 100 44

7t L& %9 2,500 FH 7 H

XAt - B A

4 U v EY), EXRI ASTA(X 1)

RS AL AL, RSB AT, S 9585

AT SR B S %5 T, EXRT PH(~

(5) BEFRA

ARFERIGFYE - FEMOTDITHEL RDFFRIILLTO®EY Th 5,
G | R B
THORIHFFAT | NEBSA - LHORHEHE & OBAEICESE | | X4 EEEE F 4 &I
AT 5 Hi5 BIR RN KGR Ao RplEE L LTtH
ORI FHENC 350 2 FE
T fekt 5% FH i LA A% oD - Hl o~
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T ¥ AlGIE FEFEEIIOWTLER»S TS 7o E R 4 |
FE AT I RE T —HHEE S LIS Ak
72 H HE A THNANX—HHIEESOKRICESEES) | —KBEEY BRI E % %t
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ER T E I EHE | PR NS T a2 b s T AT | T I RO A TR

50




Wit e 2240 AR E LTIRIRER TS, #7 | (AMLERRE)

HIR RS
INTEFEHE~D IE - EFTHRBRAHER A
R BE IR DRLNLAT £ 0 A A G
D FF A F3E0E 4

ARFHASR R R, FEMFTEBOTZOIIT RS 2T X TOFFRA 2 BT L. 2K % ik 4
DRBENRD DN, LY DITETEEEENOEHMEREZ AT L7 3 - RAKRK L OMT
DOHES T BTN AG RO P EE TH 5, RICT R F—HHEHREES O H 255 <
7o BRI & BRETZ ARl S 3 o0 T, Ml ER & DG BB & OBEDMRRI T,
PR DFFRRANI TR Fh & DI L R D T2DFFRAIBEITITIEZ U T &8 D,

(6) BE®ETE

ARFEOBHEFETERTHDA XV TV HA T _a vy 7 Ay MU TE, AR5
HELZHODELTITI 2L ARKBERILE Loy, HROBRERI: (BEMREFE) &
FATLTHRFIL TV Z &b H 0, HEEAR 30-40%2xt LT, HihEagBE N0 Y
=7 b T AT R K DERHE DR Z A ENREERITR E L L s L T D,
2 A ENKFEHERE DX, 4%, BRDWEN BB E OFRMEFE 216, Bk AT, =
—RL—h Ty A FUARLE LR T BT 2T b T 7 A F U RAEHFLET HEAITIE,
DAZVT v ZAED L I CHERMZRILT D5G, Gt EICL LD 4
ZVT o EA VPR O =72/ L, Ao, B - EARREBFTAI ZENEE LY,
(ii) EPCIZHREEZEMN T 2O THIUIEINE TD U A 7134720, {H L EPCEHEDHE
2R SOV TSR 242 45 Z & (1i1) B O30, BB ERN R EoHE
TR Al HOENEH L TCWVD I ENRMAEL DEEEH{FTNDLEDZ L Thole, A XV T
Voo A AT, Z A EREREGIAT - EREETHY | HIGREMEREN O b X A EEEOE
XAy LTERAZE T b0 LHEfES, RN ECES THEEMEZITORVWEST
ba—RL—h - 77 A4 F AL EONTFERRITNRD BVERTHRIRTELHD L
BEIhD,

(7) WMHEREZEYRESE
1) SIA—VRARMEICE T 5HHEEYVEETE

73— B R ERR, RBAFEIEI A RE, AR L TRV 2016 FRF A CTHEEGE R L
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79— RNICE T 28T EREIEY R AR A & 1,000t TH Y, BN 2 EE2RRM
D=2l T, A EHBUFGMBEOBEEMEAFEHR L TRV | %< OBUFHEEE A 3G
AR LTS, BARIYICIX

® Ri b

® EHEWPIHFHEWLE FH72 O)~OF BB AT DS AT & Offr

o —FEFEY . WA EFERYE ETIEOMT

®  FRt AIREZREELOD 7o b DOREFE IR E

2014 4=, 73— BT WtE IR RMGE L OBEZICEA, A7 ey =7 h T
RMEENFERY NS RDF 28iE L, =X —FIHT2 TETH D

WA FIBRERTINC AT Y 2 PR, BEEYBEETROME L TR 5.
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7" wY 27} BRI FAIR RS 2017 4
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1. v¥r ot In—71 73— 731.71t/day (L)
2. W IN—72 TNT v rT—F  513.91t/day (L)
3. B IN—73 778 300.19t/day (M)
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e 7 A ENBE T2 EICRT 2 BREYE M
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(ZOWC SRR - S A2 1T - 72,

1) 2015 EEREME
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2)  WEE =R (fER)
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AUBHEREERFH | 5-12 IFF
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[Bl=Ff 24 kL) ZUE, FEEHZ>E WET. DRY #HZENDIREE TR
INTRERZ R L=, FRITLLTO®EY ThoTz,

WO HERY

o k4
oy AR fE e LA E
ARGy WET 32.24 42.83 39.46
DRY 71.04 87.66 81.21
K5y WET 5.92 13.38 9.06
DRY 12.34 28.96 18.79
Koy WET 47.29 55.80 51.48
DRY - - -
® I
*ELAK WET DRY
(% of total in weight) | Fo/ME | BRME | FHMH | BoME | BKRME | EHH
JEF 5+ 24.51 37.11 30.29 14.19 28.29 21.22
AU 7.26 14.31 10.79 7.79 18.27 11.79
e 1.37 11.82 6.77 3.08 14.50 8.25
FR 2.29 14.99 9.26 4.22 10.96 7.15
A A 23.12 29.43 26.63 31.91 39.49 34.55
SWNRY & 0.08 2.87 0.96 0.52 5.52 2.23
Gk 0.46 1.37 0.81 1.30 3.32 2.09
By s T A 1.50 4.59 2.81 3.98 9.40 6.20
Z Dt 4.52 10.77 7.04 4.55 9.79 6.52
A
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3 OEREE
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2015 FFED I I ERA TIE. BERDH
HZEHEBELTWETZD

it T I 2 53 R . PRI O I 7% BE AL
COMNBEDT T AT 4y 7 LT DA AR ET Dok

ST, WONZEAVEREZAT - 72, . BERR O Blfitiak TlIRE SO L5552 o 3 A
D har ANEFEEIZLDGIMEEDE,
DRI ERBORNT T AT 4 v TG DEZNE D E7e> TN D,

Sl L%,

T Tan ..
s

WE L o 2 — N - 3]

FIRRPEBESER - JUFRIIHTRE AR (B KD

& TRR TR R 21T - TV D T2 435l

FAVIESMBET T AT 4 v 7 RSy &I D AR T H)

JLFR WET DRY
N8 e/ IME e RAE ) e/ IME PN
R 46.05 38.30 51.56 67.90 64.49 70.59
KF# 8.41 6.96 9.51 12.39 11.48 13.02
EHR 0.35 0.30 0.39 0.52 0.49 0.55
V& 6.74 5.31 9.16 10.02 7.26 13.20
% 1.29 0.72 2.99 1.88 1.04 4.20
Bt 25 0.05 0.04 0.06 0.07 0.06 0.08
FIPRIEFETEY) - S8 BRI E B (5 BURE
AREHREE F 2015/11/9 | 2015/11/10 | 2015/11/11 | 2015/11/12 | 2015/11/13
NCV(kcal/kg) 7,998 7,568 7,861 7,646 6,721
ERe& 0 RNTHRAT DA TTEEEIEY 2 BEs% O 4y Bk 2 F T RDF & 2 Oftiiz sy

WMZAT - TG 6 O BEFEEIL, FHhE

7,553.40kcal/kg. FAKAH

6,721kcal/kg. = 1E

7,998kcal/kg & 72> T 5, i, RO RDF #ELD 3 iy motras Bix, AT D@y ¢

HoTm,
D%y SEEIE B IRAE el
ARGy WET 62.74 67.90 52.71
DRY 92.79 94.08 90.83




&) WET 4.93 6.36 3.57
DRY 7.21 5.92 9.17
K5y WET 32.21 26.96 43.72
DRY - - -

HARENTAE I N TV D CHRIZITRIE b LA 39,910-40,480kj/kg. = A4¥ 43,404-
45,939kj/kg. L kL M A 35,012kj/keal 72 & & F o T EELEEYE < SRR DB E
NTWER, B OPEIZ NS AREND 7T 25 1 v 7 REFEY OEE & b lRES
THLOEHEEIND,

—J7TC, 73 PAO ITFETEMICIIT 25— HFEDN OHEH S 2 AERFETEY DOk
SMEREEL A X L HADT R LX—FIHIZOWT BB E2ED 5 TWD, A X H AR
21T O A B 2R D A RRBEFEW I IR T X0 B 2 SN D ER H D, &
b E, BEINGDBEANE L G TEREIEDLE T, LTo®my L7225,

AITALER BERNJ7 = ik
(351
1 [ L - EARREN] BEAIIK - 7R 72 L%
HLNT AL Sy (BEFEW) e

D 5%FEE)

2 | AV BEANALER 2 =72 2 JLBRTvE & U 43 Bl & dviz— | R 43 Bl %
TESE LA o w R % BEH AR BETEY) D AL FH
D5 AT T BESEY)
D 40%FRE A HNT
sy

3 | AV BHRIEFEY DOIBEIEL % £ 7= 2B 51k L@ | BERIR - 578 &1
FHT TR AAT 5 T2 OIS/ B S VoA RESR | BRST ALy (R SR BE 3

BEFEW % b < T OBEFW % BEH] WD 5%FRE), £
D, AHERBETEY
58 I 7% 1 Ol S ME T

BETIX, AHERPERE
WALER B D 10-20%.
a IR A N OBAE
REIZE D 0-100%)
% HNT ALy

2015 EFORE I FREY . R, HICBITS 2. ZRHEE LEAENTEEZIT-> TV
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Tzlz D REFERA TIIMEERE D

AR RIS D & | AR T E T BE R O BB 2 3R AT

STRER. B 95 SITREHM S N D FTEAIC L 2 RERERIZILL T O@EY Th 2,

(AR R iR )
WET 1,605.90 1,302.00 1,487.90
DRY 3,781.35 3,377.25 3,661.96

) MHEREEY - 2

73— BRI THEA T 2 BB T [ BE ) 00 8 BT T [ BE 3 6 AR H K & T
%, J9%E., SUB-DISTRICT (Zxf L CHEE MR 5 ST b, AL 67 oTfi &
SUB-DISTRICT-ADMINISTRATIVE OFFICE(SAO)2 % 0 . £ 6D, T SAO 23
T E B OB IR AT > T D, ATTEBEIEM A ROV TIE, W< Db ORI
MEHEZ AR L TEY , ENUHOENLT L —H L TEHT | APHE TIIMEEICT iz
RAYONG PAO M biefita it o7 — & Z L CIRINES T B FE MR A& & LT, [RIFEM
LT Om|EY Th o,

Rayong £B(8 i, 8SAO)

T R4 %4 Be(t/day) & — A E(t/day)
(2014 4F) (2016 4F)

Rayong PAO 1.5 1.54
Map Ta Phut 17 108.0 84.39
Banphe ifi 26.0 18.26
Noen Phra i 20.0 20.42
Thap Ma 1 25.0 24.31
Nam Khok i 6.0 4.64
Choeng Noen i 40.0 31.92
Taphong SAO 13.5 15.49
Nata Khwan SAO 5.0 2,84
Ban Laeng SAO 5.0 3.17
Kleang SAO 4.0 4.26
Rayong i 105.0 57.45
Kachet SAO 0.5

Samnak Thong SAO 2.0

Phae SAO 6.0

Klaeng Kachet i1 5.0
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at 372.5 268.69
Nikhom Pattana £ (317 1SAO)
PTE T RE 4, J&/E & (t/day) T Z —Hi A\ B(t/day)
2014 4 2016 4
Mapkha Patthana SAO 10.0 9.39
Nikhom Patthana SAO 12.0 8.36
Nikhom Patthana 7fi 15.0
Makahm Khu 7fi 44.0
at 81.0 17.75
Ban Khai #§ (8 SAO)
AT R4 I #(t/day) 2 —H A E(t/day)
2014 & 2016 4
Non Ta Phan SAO 3.0 2.13
Ban Khai SAO 4.0 3.59
Bang But SAO 4.0 3.08
Ta Khan SAO 6.0 4.55
Ban Khai Patthana SAO 4.0 3.03
Nong Bua SAO 8.0 5.53
Nong Lalok SAO 18.0 8.42
Chak Bok SAO 2.0 2.35
at 49.0 32.68
Ban Chang #§ (4 1 SAO)
P B RE 4 A4 H(t/day) o — kA E(t/day)
2014 & 2016 4
Ban Chang ifi 30.0 31.14
Samnak Thon T 11.0
Samnak Thon SAO 3.5
Phala i 6.0
Bang Chang i 10.0
At 60.5 31.34
Pluak Daeng £ (27 6 SAO)
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ATt RE4 I #(t/day) 2 —H A E(t/day)
2014 4 2016 4
Maenam Khu SAO 7.5 7.97
Nikhom Patthana SAO 12.0 8.36
Pluank Daeng i 15.0
Jomphonjalphay i 10.0
Map Yang Phon SAO 50.0
Pluank Daeng SAO 30.0
Ta Sit SAO 10.0
Nong Rai SAO 2.0
At 136.5 16.33
Kleang #f (6717 9 SAO)
P #RE 4 A4 H(t/day) o Z — kA E(t/day)
2014 & 2016 4
Huai Yang SAO 2.0 2.74
Nikhom Patthana SAO 12.0
Pak Nam Kasae 11 4.0
Ban Na ifi 4.5
Khlong Pun SAO 4.0
Phang Rat SAO 2.5
Kondin i 5.0
Kondin SAO 10.0
Noen Kho i 1.0
Krasae Bon SAO 16.0
Thang Kwian SAO 4.0
Wang Wa SAO 20.0
Chak Don SAO 4.5
Song Salueng i 4.0
Sonthongpu i 10.0
At 130.5 2.74
Nikhom Patthana Kleang £f (277 2 SAO)
PTE TR 4 J&/E & (t/day) T Z —Hi A\ B(t/day)
2014 4 2016 4
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Mapkha Patthana SAO 10.0 9.39
Nikhom Patthana SAO 12.0 8.36
Nikhom Patthana 7fi 15.0
Makahm Khu fi 44.0

At 81.0 17.75

Khao Chamao £ (1 3 SAO)
AT R4 %4 B(t/day) o Z —i A& (t/day)
2014 4 2016 4

Cham Kho 1 3.5
Khao Chamao SAO 2.0
Nam Pen SAO 4.0
Khao Noi SAO 3.0

At 12.5

Wang Chan #§ (177 4 SAO)
P RE 4 F A4 B(t/day) X —i A& (t/day)
2014 4 2016 4

Chum Saeng i 10.0
Pa Yap Nai SAO 6.0
Chum Saeng SAO 7.0
Phlong Ta Lam SAO 5.0
Wang Chan SAO 8.0

at 36.0
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3-4 73 RN - BRSO BRI PR i R BT H X

W, 73— PAO [N OBEEEWIEL O LA L & EERI SRR 2 S Z L TR Y,
Fo—8 & LTERAN 21 70810 OPEN DUMP % - &Ly O S & KLANG 8312
NTUVAT 7 —AT— a2 O EFE L5, 79— PAO IXFRIFHE O LIz L v |
IR A% D OPEN DUMP A5 52 &FHE LT % SAO OFRFESFT 4 < 45T,
EORBEREHEICENEINT 2 2 2 MEBO FE &5 LTnD, W, A7y
— s AT = a UINLRGBEERNEY X —F TOEa A MET 3 —2 PAO BAHT
DYETHDIZD, DAF ¥ <R, UrF ¥ B, 7 7 80 OFHiE B RE Y O UL T
MRS ILD & LTS,

(10) EE - RTFREFE
NS

A AREWNIZI T 5 BEFEM BRI MR O = 5] Cld, A RRIEE B & L, EE S
FEOERR « AR AT S 2 L RIS, EPC 22, 73BN Sk S b FEEE
SHICEEEH A LR, FESLIT, THE, BILGE, BNz, R, BIBER. .
B E DR Z ETe 4-6 L ORERL SN D P AR TER - EE I ICHT- M, 1FEER
EEBHT LRSI E Yy 7 b— | RN, ZZEERR R EOEEATFEL TV D, AR
KL HFEITA & 500 b O EEREREM 2 AN, AT I DOhESRI%,. 150t 7 7 AJF
THEAI L., 24 FERIAHICHER - BEZITHI L ZHEL VDI LD, 12 M x2 7
FEL, TR, BITSER, FHEE& 14, AEEINCED 1 H 2 7 NCHEEEH, #M
[E T BEFEY) D2 AU B R CFRT 6 Rih b % 3 IR E THIRE) DA LD Z &b, 2 8E
17 NTHEZITIFHETH D,
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# 39 AEGHHE
H %) 1 3¢ 2 Bt 3FE | 43 D%
A& 1
Bl R (Bt 1T 1
RSP (E 3 3 3 3
ZHhyL—y 1 1 1 1
FHE=
7Ty N7 — A
SRR, B
HIE ., o
G E PR
THIRA —)a—&
JRIE
HEE
/NG
At 32
HE: SHASEST =7 ) v IS4t

=W N [H =W N

—
D
W~
o~
W
o

W, BB Mg 28T 3 VIRTIERABRE R b OZ2RE . T TRHZIT O 7
ETHD, £l b4 2B TERANKNEERBBE IOV T H T HE # 2B IC R
TLHREFEEmY A FITRA~OHBKICEKE T 2 TETH %,

R - fREFIR A

L RSP IRBIT AN ICFEEE 2 B E LT END SPC L&) HAETHIET 528,
EWIHHE - REFIRELISOIEREERSIL EPC BEICIHIET D, T OBRITIE, EPC EHEFEDOD
BUHEN S BEBAICHAT 272 8 a2 SOR/MED T DR¥EF N EFHET L TETH D,

4 FERMRE - 5
(1) EEM®E - il

ARFAERT G FEDOFEMIT OV TIE, IR, W ONCARFE A TR b e Ema
L., MEtHEEED 5 2 L& L, H—MEHETiE, FEFKRGPSC ) LEHRMEE
DFEEHKINY 2017 F T A RITKiRE S D RIAHR L 72> T D, FETRIT, 72ERKNOH
il A LB L. 2016 AEHIEED HART = X A Rilfitak OFEk TR ARG L TR Y | 2017 FAJEHIC
FLLTW5D, E-FETRT, BEHRER— a2 PP PEEARA L TH720, #if
[P BEFEN) Sy BT aR T B & BERI B R E AR FHEL L) 2 C. BEAREMR % R A B
FEMILIEY o H — DOFHANCEHRTH L LT D, DillisE R FEESEORTHN
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 BEWRBEIZ10EBAA—YL T LD 720, PPPIENEH SNZHEETH, ARTREI1X
%é‘%kéﬂéﬁﬁzfﬂ@ofmx Bk, 2017 4E 1 H 17 BICA S - WIEEFRE BT
HEFFIEIC X 0 BESE B 32D\ Tk PPP YA AR G4 L e o 7o 7o th . AR TR S ITR
Lo TWA,

@nxﬂlj@/\%' @E(E) k AR A M%”&JE(E)

AN EANZ TEST D200EIE T IB’ARZ, 2R ETEREEBITITO DO THY | HEHE
TR 2 — N TR T SBER O MEEBIC L DRl zpl b LieT A %
ATWEIHTED L) RRETEEI T A VEAZRDT-ONT, KREFKFENE ZAT
HDH, M. DHREESEN T IV RPAOLLZIAF v 7 - 74— bbbz
WDTHB100. —&EINTRY, EESENPEREEZHEMAT 2720121F, oG LR
U A A T, RDF@k@ﬁﬁmﬁx%—m@ﬂﬁ%ﬁi#é M)*ﬁﬁ(‘: 75, M, Ak
BTN, AEREE(BRITREIN ) OE), THEERIZIZ7I - PAOMNHEL
b DO EET D70 Tl - dEE 7I=Jr Al E R E 2 & L e D, Rk T 2R E DD
INTA—=Z— I T O Th o,

IRT A=K — e XA
1 AR E R E A = A& 500 SZ4s!
2 | 1) | RDE-## Y 25 %
2) | RDF-#iE & 125 A=
30| 1) | UXAR()HES T E R BESE AL 100 | A =Uh
2) | IL4&(2)RDF Hoe 4 150-400 | N =V/h
3) | ILZR@B) Y A 7 i - BRFELR'C 250,000 | ' -Y/H
4 WIHBEE (B 0 7)1 150,000 | Tr'-Y
5 UNEE: ¢ 2,400 | TN =I/4F

16 Plastic Bottle = THB8.00-11.60/kg, Alminum Can THB35-36/kg
17 i R R A SR Tl > B R
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6 PR ERE A — ==, IR AET) 45,000 | T =V/4F
7 T - R EEE A 6,000 | T -I/4E
8 KIE B 1,200 | Tr =I/4F
9 I E A (E AR =20 4E[#]) 75,000 | T -V

SRR DR BN D RD F & 2 A [EN TR T 556, lFeI3FEN. B A bt
mELRL, PTHEAY N IHITMEEEIZEET 2R EDOFRMFITH D H D DHRRKDIR
Lo TS, ALY, BA L FTH~OWRGEME, R/IFICOE A ERKFEA
DT e TV 7 B E M LIRS, T ALURTEEZ: RDF OIS I3 2E 4,000keal/kg L
BRI 20%AM . B BUIES 1A R AR O BA R HERE L D Z L Tholz, Ak
@E@ﬁ%i*’ﬁ&ﬁﬁé%bfwéﬁ 7 LART O 4 ks 2 US$60.-/t(FOB), #d&E%
6,600kcal’kg & L7=56, A2 F&fhic L% RDF BRI T A~— 2 THJ 30-35
KRV EEESLDS, Wﬂﬂ% I3 RDF 8GEBFNSREVDOE AL F TS, T3 —0#
BRI 2 —O5ETIIHRE, 7 7V BRE Tolka A b, % THB700-800/TON 73
GENDTD, R AT AN— A TIX b %720 5 400 N— | [EEEITE 2 SepCO
Thailand 2545 T 33— BHEAFETED % —N - 45l T4 % RDF ORE
ik & HIFIERET D, Lo TH WL TIIMEE L, Bk & BeR5EE i 0E = 2
BlEth & e D03, it BRERPS E MY~ RDF fRFEls %, M FEORFM LB E
® k., THB150.-400.-/t DHFIPHIZ 72D b D EHELE SN D,

ISR O 1 & BT b SRl Rk O E A L O RN E D BEREM G ERKI A S Tv D
FHNIR L MAEBEFRDERL V) a7 bR d > TUILO T—EMMICE 2L E#E
DRBPNEDZ L LD, ZOBENG, HWTIE ERO®EY | PPP {EOUWRTICHENE
EERGETELFETELIHBN Lo TNAHIED, ERBZIIH ETHLRE L E
Frensg,

WA HEAE A CIIIAREIC 72 » TR o 7oy HT s > ik, PR KRS 5 e 7
D2 ENHEE L, KR E U THPARRL(0 7419, 30 N K)OHHI TH 2L Tnd 2
EEMERLTWD, LLTF, KUy Blisk & Bkt O pTfEd 2R3, X, a0 m3 53 Bk
B, WO E 7270 B BERIEEMER (X B O AR, FaFERE LY ¥ —
BWOHIC BT A AL BRSNS TETH D, ERla B FETER, WO
WA 7 FEEM A LT, K 4-1 1R

18 2017 4 2 A @ RDF B HEUfitg (& £ > FE&4ET38)1% THB0.2/Mcal Tdh - 7=,
19 1 71 =1,600 F*
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SR AAK - Bkt
(3.2095-1=30AM3)

S=ETEH

e | T#&(500 t
GeERanEe gL T O8G0 t/R)

i [ mmbinznaan @ N o
Ll bful ZEFT(73-71)
53—y
TEET(73-42) - Google REEAT ) R

X 4-1 J3— /%FAﬁﬁwﬂﬁt/&— A ONT JEI H - SR A
i 7 — 7 v~ 7 MR G4 FE i E AR CHIZ 80

WICEF LB & ORI DN T, FEY A MEHEO R EEMREARXIILLT Ol
D ILEM A~ 7 3 — 2 1 EEHO Feederl, £72137 9 — 2 2 B&EFTD Feeder4
IZZNEI 6KM OEBMREZHEE L TITH) 2 L LR D HIARTH 5,
, Substation 503 1 Footer 1 (8 MW)

T SOMVA 485 mm2 120 mm2

Lood 15-30 MW

185 mma2 120 mm2
Plant Feedor 3 (2-6 MW)

location
Substation

ST 2

F1

Substalion T8y 2

Tr. 50 Mwa

___m Feodor 3 1B5 mm2 (2-5 MW) 53
Feeder 4 185 mm2 -”-P-.Subr.ml[on [37%)

Load 5-10 MW
TR g SzHO | 8

WwATIZHEY

X 4-2 73— RABEEDLE Y ¥ —E0 - XERX
Hdlh: #5818

AFHETEPCEAAZEET AMASTS =T U U VRSt L1, ARy 2%
AV aT—_Tay 7 EEINUEE, 2 A EICBIT 2 EEYREFEICOE Wik & itk
LTC&ETW5, A2 2017 4 1 AR CHRET2EEHIILL FTO@Y Th 5,
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ik T
T # H(JPY)
1 | AR« BETHE 693,00,000
2 | 77 THE 4,328,000,000
3 | imiEr - BlGE Bt 479,000,000
At 5,500,000,000
NG N,
PRE Doyt O RTRIEIR A BEFEM (NCV: 4,000kcal/kg & A87E)

AR - JFEC 150t/day x 1R
BB 8,5600kw

Mgkt 1 KERA T, KBEKRE—E . RPN ALEE, AR (SNCR)
R
# A # HJPY)
1 | A& 113,211,000
2 | AR, fE. MERFE 93,000,000
3 | N 64,000,000
At 270,211.000

WAL= =7 ) o7tk Bt REE TR TR O KD 2 AR MERECR 7S JLIA
DWW LA LTEY A%, UTOFREBETHZ LI 280D a2 MEEZX
DiznE LTno,

(2) BREPC 2 XFEM LD DRE

AR TG L T2 HFENTF T, AREEOM, MR, FFE EHORENERHE
EETEREAL TS, 770 b EERT Dl - 5H LV AEIZH D OO L TH%R
EHEORUET LN, BT A METIEHIE CTH 54T, Misx - &, U=, &85
e 2 EOEH, FEMETE < BEAMOBLETHLEWIHMEEZETWDR, FICE ) &
JCM DIkDEE TH b L mehRpHisR - i - a2 EOBANIZ L 5 —EORELRT
AR OWTHRANLEEND & ZATH D, (B UFEEEWILER - Ao Hisk D NLHIR K S T
BN LI AEHGAAREFEETH Y, SCHIGMC X o TIIBREEIEELL EO i L\ BREE %
REZLRINDGEBIE SN D, BREEEL Y F LW BREE R ITHINIIIC TR Td - T
HRG EEEHOS B EERERORT R EZEET LA EERH L Z LITHET S0
ERH D,
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BRI EFEELD I OIRES

Eﬂ

FENFIILLTOHEX TR NS,
FEM x100 (%)

BEHF =
= AT R 7 3 + D

AARENOFEF T, LT, RIRTERE T COERRBESMN 2RI LI BENRE
FRHUERIN AR, AT SR CTHIET 5 H & 400-600tons HIE D fiisk Tl 20%LL F %
B FEERMGE LTV D,

# 41 BRI R Gegi e - SRR RTE ST

%‘Bﬁlﬁﬁ Y - RN B E 8,800kcal

PRBEZE L 1.4-1.5

KRG 400°C, 4MP

(V51752 ze i A

HEAT R 4ILBi HLECHE T A AL B

il 5 FH B 7 A PN 72 L (185 CHLE DRIR Al iEEv A1)
vl Jus L

NI E L FEBT D700 iR E LTI ARZEULZERIE, AN A 775K D SR - mE,
A ZRROM L, Z—E PR OR L ZRROBRFIM 2 LI &k 57T o FEFITH
NROYFE 2 ENRFIIRE 72D, LUT, RICFEEDZM LR D BN B, Jisk & b
R 75T,

BT 2R - Jia sk hagm Eh R Zh L SR

KiR—a /)~ AV 1.0% AT AP AR
250°C—190°C

R Ze S IR e 0.5% 300t/ BABEZESEL 1.8—1.4

ALK TR ik 5t 1.0-1.5% fib N AT AR B
210°C— 185 C(FFMELME L)

R AP A AL 3.0% T 2R AT R LB — 7 2 2 SR AL

FUERG IO EEL, £ 0.4% FUERS 1 S

T R 1k 2 o AT 1k 5C 60%—MEL

Pk o —X R AT LDE 1.0% A T O AR

A2 L 250°C—190°C




r e AR A T 1.5-2.0% HRRGME
3MP 300°C—4MP 400°C

WaREKY—E 0.5% i A ER N 28 &
FARZ-F— UK
Kin A K ES 2.5% 2 —v U HERES

-T6KPaG — -94KPaG
i BRBTA AR S R~ == 7

KRt HEE I, i, %A%m&m_ﬁﬁfé V. FESFEE =T
ﬁ%@%ml%%ﬁ%%ﬂ%* — OB AZEHH L TW5, ok, N1 7 05

IR AL, R EEE OM B UGE ﬁ%%&%m P AR, (e = )~ AP 2 —E
«/ﬂFsﬂfgﬂfﬁf ﬂﬁﬁ?ﬂi&%ﬁéﬁm XOE N EORHUZ LY | RKIC K DA RLT—HT20
DIEFERH 25— 2802 FH L TV D, — 7 TIRZERUILIRBEL, B, KEDR &R, ¥ —t

VHERE RIS 2 — B R Y xm%éﬂﬁ\ i AL & FEH 9 5 355 C SIC #REE SC
AT 25 AP KIBIC LR35 2 & AT MERFEBRE S L3579
BN E RBREBIEO Y 27 U A7 [EREOFIE L 2 A N 2 FEEOBLRD DEEEIIC
W45 Z ENRLEENDLHY,

KRB RFECTHET DT A =L — 2 LIZ5GE, REDROLH %5W£ﬂ
MXLAT, £ 4-2 OV 72D, 1%DOEET 0.29MWh OFRERENEEK L, FEMET
Fe MG AN H BT 1-8 FRIR CIL4E 13.2 1 1/3—, LIKE 20 £ % ClifE4 11.8 573
N—= g T 5,

* 4-2 FEENFEBIWFI AL

<X{va avxzl b F A
HEE % 25 26 27 28 29 30
TR MWh 7.27 7.56 7.85 8.14 8.43 8.72
FEEEAL Y1-8 330.6 343.8 357.1 370.4 383.7 397.0 286.9
Y9-20 | 290.5 302.2 313.9 325.5 337.2 348.8 252.2
= 6.130.8 6,377.0 6,623.2 6,869.5 7,115.7 7,361.9 5,321.6

il 2 o [EBURFFR FIT (23D & A S M RS TR

ZAETIEAD 22 < & B BEANEREARHIBUN ) & DBk & 2 5 O Te M BGUE MT o T

20 FAGERT V=7 U 700 K0 HEIFERORMEZZ T TR Y 928, THEEN
HLTDEROBFIRITE £ A, FFNEFEFEI Y O HBNCES S ERNER R ED
% CHEATHEMBATRA TON 5 /REtEiIdH v £97

71



FITEIN TRV, Ko THHEFEREY FEEFEF L, FEMMLZE L CTHh b H¥
EEAEND T BT =7 NERFEE, PIMIRE . S - MERPE I KUIRLUEE L MRS
ERRE 2L, BT DIURE MRS 2 2 EPNE L 25, sEBEMkIE, ERE. £
2-3 [ZRHiT oY, T oS T Tl IN v a st TF oA ERE N
THB400.-F2£21TH D, ZNHLOFEHMNE bFEMITI T 2 HBE LM, WO H#His -
HEFFR B OIEMEIXFEL I > THUERARTH Y, B EBVEREHINZHET L0
DA b CEERMERICH D B R EPC OFEERWOKE RHEER L 2->TWn D,

H% EPC ZHREER EO-OORY AL LTE, LFRKRE LD,

o X (EHBUNHTERT, WNIHITT BTG ARBRAE ~DOEHTE 2 ¥ L BINEE O EH
PEICOE, HKI&W MONT B ARERTT BB EOB & 20 218 U TiiE

® X [EBEUFIC X 2B IEALIR, W ONEE I 2 1E LWk R %

® [HREPCIZLD. #AEHN., NHEFE=-ETOMMBEKEIHLIZE DR - XU 85

H% EPC (2 &% 2 A bHIJEDIZHDIR Y #H 7

EREICHRIT D18 Y ARAEFED EPC 2 A b 5 Z[ERFED = X b DN Z IR
[ EICBTDE - L bEERUERD—D L%, A FE LIRSS & B HEME
V=7 U o TR S ik ik, R RS TARIFRMEZmO 572012,
EPC itk 2 LA T OB GHIT 5] L DEEZ/F TV D, BARRZRE D #ATTE#HILLT
DY TH D,

® Engineering cost LCEITEH 2 X MIOWTIL, #I 5 E L FITIC XL 0 EHL=RL
ZARAE L LA O &2 5B LIRE & ARE) o= X MHIE A FEEL

® {2 F%® Low Cost Country O FHA % W (2D FHEE O [F K 2 5
B O Z M CHEE DO H H T ¥EHE & Consortium KT 5 Z & Ta & Mk z B

Fio, B HEFEHEICOWTUL, LTOBENOOXELZBRHTHE L TND

® [OATOXZIT ANz i@ Ul S Bfg L 5
® ZEATEIETO SV IRIEIC & % FEFi o> S i
o ittt (NSESX° SBE) TOREERA I F 2 el 72 (EREF 1 4 3R E

eGSR 0 FE
RIRGIE R, NHE, RMEE 72 &2 A BB 2 BEEMPTE S T IX eI, £33
BRFEEYER L SRS E LTS, gl - SEMBEEMEH LT, Zhx TIThiR~

21 THB400.- (345035 2 & B3 2 5 BRI T 2 &, BRI BRI R B s
X, THB100.-/t F2J£ & STV 5




TETWAHEHIC 3R OHtEH Y X TH Y, 3R OHEMEIC X 5 FEEY OWEA & 50 H 4%
MK ZFESHETZ D 2T, WEEROZRIZHY | 22%%%?Loo$ﬁ%ﬁ AN AL
& s Mb, Ftkl W&kbk%ﬁ%%@E@ﬁ-%A?é&wov%)ﬁ%%wfwé
F =, XA EZEBT B BEFEYEIE R OB AN HEA T W i, BEkoi@E ) Th
D\&45&W%EE&@%§%%@E%@~EE&@éﬁﬂ& B DEHENED @A
DBAPLELNWZ L HRELOOH D, ARG, L5t #HEREEY ZE T 26k
BITIZ, 77 OHT 3R OHfE L 3R FEEEDORER, #TEETEYHEAERLZHIRL. 72
FERE OEGEIR 2 R Tl IEAEE - ALy sk O B E = 2 F28 L T\ 5 B ARE OB A %
FRENHG] L FERR L. BARBURE, W ONCHUGITBUN N E ¥ 2 RO E & HiirBins 2 A T
%o ARFHS BRI b ATIE O N ERCTH AT T2 I, WO AR IR % FE3E
VOB EEROBLTIHEL LS LT 2BIRERDHY . 2o BIREOSHED T, WG -
AR BEEYE EA~O—BIREO P Thisk - RMEARBZXLZ L b —HigThd,

W, AT RS JCM 27 & 20l U CHipg BILRE ORI ERIRE O AR HE R, WO
B Rk a2 LhE I 12 H % EPC OIifEAZ B LT 20D Th L. HEEMERTH Y,
FHERFIZEBE 2 v Y — 3T A~ORE 2 BT D42 & > TH B3R EPC OFESH
IMETHY , 51 & b RIESHEOMRG A BV L2 0,

5 JICMEBXEIZRLAERR

() BEMRAREIFEE - EELICHRIBR

KEHEITT I —RPEEEHT 5 REEDLERG IO TEARTESND T3
BEHIRGRIC, A X VT 2 A « T Xy A ME XA A —AZ 2 ETHEED
YV =T ARNBIRNC R EMRR & R, T IBEHIORAET HREBEFIH L EET HE
NEEFEEBMERT 212X, 7V v NENZREE ICREDR T AOHIEZE
HEH2b50THD,

1) EEFZX

K5 & F DRI A

ARG F LI L TR ERDIBENRAT AT T O TH D,

PEHEX Sy THEX GHG f# A IEBEE!

J77vyadE | FEE CO2 7“w“ﬁ}iﬁ9‘§ﬁ’@éﬂf£u\iﬁ/\ . EFREE
= BICHEE - fndE T 2 ERAS, e b

Tﬁﬁ¢é$ﬁ§%%$bk%ém%iﬁ
ém%%%ﬁz

7 0y ) MR | AVHAb TR | COz | FEEMERIT 31T 2 B AR E R A BhJA
= B H ﬂﬂ%_#ﬁﬁiﬁ%ﬁx%éi

N
)



AN COEIWE | COz | FEMK BT HEIFIRIC,E D RERR
¢ AR B
BRI RTLE T. | CO2 | BEMFOERICLE BN EELHMT
BIZB T 51H 1T 5 BEZEY RIALER TR CHRIH 3 2 b a8kt
PREHF FIRICHE D IRER RS AR A&
FEFEM RTALEE T. | CO2 | BEMFOERICLE M 255 BT
FRIZBDEN 179 BEEERITALER TR TR 58 i
FIH (ZfE D TN R AT AFE &=
o LIIMm| CO: |#VELTIHEEKD RIF Z2REEFIHL
3k RDE {5 % THEZAT O G OBREHRBEITFE O IRER)
BEFI A B A A
V77 L AHEH &
RE = EG,X EFyq FER(D
zzT
RE, = HpickiTs Y 77 Lo APEHE(t CO,)
EGp = I p 2T D = I BEA AR DF A T 3 B frx |
%% % &(MWh)
EFgrld = 7 U v FHEHEREL (t CO2/MWh)

Tuv=7 MEHE

Tuv=s MEHER, UT EENC L EREEZBET D,

PE,

(Y
(Y
2

PE,

= HiffipiZ
= ﬁ}qfaﬁﬁp

PEelec,plant,p -

= /ﬂﬁFEﬁp

PEFF,plant,p -

= PEelec,plant,p + PEFF,plant,p + PEelec,pre—t,p + PEFF,pre—t,p + PFFalt:p

BUIFL7 vy ) MEHE(t COy)

BT 5 FEMEN TOEITHEI ENFEET D
RN R A A L (t CO2)

BT DR ESERN TOLARENEE VI 4
T DIREN R AT A PEH E(t CO»)




y—)—(\\
——

y—)—(\\
——

»—»—«G‘
——

PEelec,pre—t,p

PEFF,pre—t,p

PEFalt,p

PEelec..plunt,p =

ELplant,p

EFgrid

PEFF,plunt,p =

FFplant,p

NCVip;

EFpp,;

PEelec,,pre—t,p =

ELpre-tp

EFgrid

= HiplckT D —BEIEYRTALEE TR COREIIEE I
PENFEAET HIRENR T AHEH & (t COy)

= HiFplZi i) 2 —fRBESE AL TR TO AR EHE &
(RIS DIR=ZNIR T A PEH & (1 CO)

= WM p ICB W THEBEMERICHE S AV AURIRBORBEIC R
JEAET DIR=ENR T AP E(tCO2)
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1. Outline of the Study ...Summary for the study
—

* Realization of Low Carbon Society / Growth in Asia (Reduction of GHG emission in Asia)

Objectives

« Completion of General & Basic Study for Waste Power Plant Project in Rayong Province (Phase II)
» Completion of preparation for JCM registration, including application for subsidy (max.50%)

R A ctivities

1. To update General Situation in Thailand (Governing Laws & Regulation, National Policy, Action
Plan, Current Situation, Environmental Standard and so on)

To study license & permission for business establishment & operation

To prepare an initial EPC concept design for the project

To study the possibility of project applicability for JCM

To study the possible MRV implementation under JCM

To study the possibility for the Japanese private sector(s) being involved into the project
To prepare draft initial business plan for the project

NNk LD

Subject to final confirmation given by the concerning parties 3

2. Background of the Study (1) ... New Mechanis

NAMAs & New Mechanisms

Detilsof Conteremce | beedn |

2007 COP13 (Bali, Indonesia) Decided to form Add-Hock Working Group for Long Term Cooperative Action

2009 COP15 (Copenhagen, Sweden) Decided to take note of “New Mechanism”

2011 COP16 (Cancun, Mexico) Decided to consider the establishment of one or more market-based mechanisms at COP17

2012 COP17 (Durban, South Africa) Decided to request AWG-LCA to define and elaborate modalities and procedure for the mechanisms
2013 COP18 (Doha, Qatar) Decided to adopt decision note for recognition of implementation of various approaches by parties to the

conference and enable to report estimated amount of GHG reduction in Biennial Report to be submitted to
UNFCCC (as a part of Section II Quantified Economic-Wide Emission Reduction Target)

Road Map set up by UNFCCC at COP17

2008 2012 2013 2016 2020
CcorP17 H

KP 2nd Commitment Period (EU and Non-Annex I parties)

Voluntary Target (as per Cancun Agreement) (Japan, Russia, Canada, USA etc.) >

Kyoto Protocol
18t Commitment Period

New Framework (All Parties)

v Parties, who did not submit their legal binding target for 2" commitment period, set up their voluntary target in accordance with
Copenhagen Accord (for the case of Japan, 3.8% of emission reduction by 2020 based on the amount of GHG emission in 2005
v International Society consider to increase emission reduction quantity by accepting IPCC’s recommendation

[ Japan has Established a New Mechanism named “JCM” and launched since 2013 4 ]
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2. Background of the Study (2) ... COP21

Current Situation (from IPCC Fifth Assessment Report)

@ Mitigation scenarios reaching about 450-500ppm CO2-eq by 2100 show reduced cost for achieving air quality and
energy security objectives, with significant co-benefit for human health, eco-system impact and sufficiency of resources
and resilience of energy system.

@ GHG emission in the past 10 years was drastically increased
(without additional effort to reduce GHG emissions beyond those in place today...
surface temperature increases in 2100 from 3.7 — 4.8c compare to pre industrial level)

v

Policy & Direction

@ International Community adopted “Paris Agreement” at 21% session of Conference of Parties (COP21) to UNFCCC
1) “hold the increase in the global average temperature to below 2c above pre-industrial level by reducing emission to 40
giga-tons or to 1,5¢ above pre-industrial levels” (Section 17)

2) “A mechanism to contribute the mitigation of greenhouse gas emissions and support r NationsUnies
sustainable development is hereby established under the authority & guidance of the e eremens imatiaslg
Conference of the Parties (Article 6) F L R

@ The Government of Japan initiate and promote Joint Crediting Mechanism
as a mechanism and 16 countries including Thai have participated in JCM
as of January 2016

1. Background of the Study (3) ... Joint Crediti

e e - )

1. Bilateral Agreement on Low Carbon Growth Partnership

Japan v Host Country

@ .
3.8% BY2005 (16 countries*)

Development Methodologies / Scheme Operation

v

GHG

JCM
Project(s)

2. Cutting Edge Low Carbon Technologies, Products,
Systems, Services, Infrastructure and Mitigation Actions

Emission
Reduction

3. Carbon Credit

Objectives
To contribute ultimate objective of UNFCCC (reduce or remove GHG emission)

To appropriately evaluate mitigation actions which contribute to GHG emission reduction

To facilitate diffusion low carbon technologies, products, systems, services & infrastructure, mitigation actions and
sustainable development. EREEe= ! ‘

Basic Concept

To ensure Environmental Integrity

To make scheme Simple, Transparent & Practical
To secure reliability of Carbon Credit to be generated from JCM(BOCM)

AN Ny

AN N N

*** please refer to Appendix 1. countries joined to JCM
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2. Background of the Study (4) ... Realization of L

£ mims

Ministry of the Environment

JCM Project Planning Study on Realization of Low Carbon Society in Asia

Private
Sectors

Al

Local Administration
(Project Implementation Body)

Local Administrations in Asia

<——

(Carbon Credit)

Areal Network

Tools for Realization of Low Carbon Society

To Realize ‘Low Carbon Society & Growth in Asia”
i Activities under the Study

1.
2.
Growth in Asia” through implementation of JCM

Academic (Packaged Integrated Solutions)
Institutes O Cutting Edge Technologies
O System
O Know-How
Research | O Human Resource / Specialist
Institutes | — e
Goal

Introduction & Transfer of Technologies, Systems & Know-How to Local Administrations in Asia
Mulit-Project(s) development in Local Administration Level under the concept of “Realization of Low Carbon Society &

**% 9 projects have been selected to be implemented on entrustment basis for the fiscal year of 2015 (as of April 13, 2015)

2. Background of the Study (5) ... Kitakyushu Ci

@AM
CITY OF KITAKYUSHU
Asia Center for Low Carbon Society
@ Established in 2010
@ Providing services for
1) Technology Transfer (total package as integrated solution for
realization of low carbon society in Asia)
2) Human Resource Development (for Specialist)
3) Research & Feasibility Study
@ Website: http://asiangreencamp.net/eng/index.php
Green Asia International Strategic Comprehensive Special Zone
Environmental Model City / Future City
@ Sclected by the Government of Japan
@ Set up voluntary target of GHG emission reduction of
--50% in Kitakyushu city by 2050
--150% in Asia by 2050 *base year=2005
Kitakyushu Model

i

T Baseline and
policy Review

3 Developinga Strategy
3 Technical Suategy
Development

Organization of analysis
of Kitakyushu's histary.
andexperience, direction

superordinate urban concept

that unifies each fiekd

4 Strategy Testing and
Measurement Tools

5 Procurement and
Financing

=

Parties from Thailand

1%\, Department of Industrial Work

m Memorandum of Understandings

Dec 2014 for Cooperation on Creating of Eco Industrial Complex

Development at IRPC

Industrial Estates Authority of Thailand

e

ey

1\’ ¥
e, .,.J"’}

m Memorandum of Understandings

Aug 2014  for Cooperation on Development of Map Ta Phut Eco

Industrial Town

o s o Conper o 5 DvBGBTAT f Witapnut £«

4

N

§5.08 g

F
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2. Background of the Study (6) ... Municipal So

Current Situation

@ Physical Restriction on Development of new site

@ Financial barrier on establishment of new intermediate facilities
(Ceiling Service Fee set up by the Government is extremely low)

@ Proper MSW management is one of the issues with highest priority in the country
@ 26.1 million tons / year of MSW was generated in 2014
@ Limited numbers of appropriate disposal sites in the country

(446 sites from 2,490 sites in total are regarded as appropriate disposal sites)

S

v

Policy & Direction

@ Four directions in the road map, i.e.
1) appropriate management for fresh municipal s

@ Others remarkable policies in the road map

@ The Cabinet requested Ministry of Natural Resources & Environment to draft Road Map & Master Plan for Solid Waste
Management (Road Map was approved by the cabinet on August, 2014 and Master Plan is under evaluation)

olid waste

2) restoration of old & existing inappropriate disposal sites with utilization of old waste existing in the landfill
3) enhancement of laws & regulation on MSW management & standardization
4) enact laws & regulation for sustainable management & environmental education

1) Promotion on investment from private sector to the waste management field in Thailand
2) Make use of both fresh & old waste as resource

3. Targeted Project...Power Generation from W:

; :
MSW generated in Rayong Province i % H
- | "(% ;
; :
: "§ 15t Phase(GPSC)
S |
:
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, :
Organic R R
Wai te Anaerobic Fermentation
= (TESCO)
i
Z Combustible
aq ]
o Waste |
To Landfill 350t/day 500t/day 1000tday =1 R
2 i
1# Phase - 500t/day 500t/day 1 S Fhmis |
500t/day e
Project Site RDF
oo Segregation o v
oo g rg trrg (RRE) LaC iRy

1 Landfilled MSW

National Grid
(Emission Factor
=0.5113(tCO2/MWh))

Export
(46,831MWh/y)

Ash &
Residues
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4. Correlation among the parties involved in the Pro

Government of Japan Royal Thai Government
(DSubsidy Application ] ]
@Report JCM Joint Committee
@Carbon Credit Transfer (DJCM Project Registration D Issuance of Carbon Credit t
. (@Request for carbon credit issuance Licenses
Subsidy l—mi
v
. International Consortium - * >
Representative Participant e
MoU . . : (DValidation
[ Japanese Company } -[ Italian Thai Development & Thai Eastern Co., Ltd. ] @ Verification
@Subsid}f Applicatio'n ) @Imp%ementation. A Rayong PAO
@Supervision of business operation (@Business Operation ;
(QFulfill duty & obligation under JCM @MRV Agreement on MSW
@Support for MRV . N
®Carbon Credit Transfer PEA
il Power Purchase Agreement
‘ EPC Contract Fuel supply contract (auxiliary) Procurement / Service Contract

Nippon Steel & Sumikin Engineering RDF manufacturer(s) Local Companies (to be selected)

11

5. Activities under the Feasibility Study (for JCM re;

® The Government of Japan evaluate or conduct simple due-diligence in order to secure feasibility of the project

® Japanese firm who will participate as representative from international consortium need to secure feasibility of
the project, as the Japanese firm shall take responsibility for subsidy granted by the Government of Japan.

® In order for all the parties involved in to avoid wasting time, it is better to assess whether or not the project has
possibility to apply and acquire subsidy under JCM step by stem through project implementation.

Will study the feasibility of the project & see possibility for JCM subsidy and prepare
JCM subsidy application for the project, if necessary

1. To update General Situation in Thailand (Governing Laws & Regulation, National Policy, Action
Plan, Current Situation, Environmental Standard and so on)

To study license & permission for business establishment & operation

To prepare an initial EPC concept design for the project

To study the possibility of project applicability for JCM

To study the possible MRV implementation under JCM

To study the possibility for the Japanese private sector(s) being involved into the project
To prepare draft initial business plan for the project

Nk wd
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6. Schedule for the Study
May e May 17 Kick off Meeting held at the Ministry of Environment, Japan (Tokyo)
*  May 25-Kick off & first meeting in Thailand
- May 25 Kick off Meeting with Italian-Thai Development & Thai Eastern (B Data & Information
June -June 3 Kick off Meeting with Rayong Provincial Administrative Office (Raye Collection
Jul
Aug
: *  Sep Workshop on JCM (Scheme & MRV) (Bangkok)
ep
Oct
Nov
* UNFCCC COP22 (Presentation of the Project at side event organized by the Government of Japan)
Dec *  Dec Meeting among the parties might form up International Consortium for the Project
Implementation
~ Jan Reporting & Assessment
S .
~
Feb 13
| e TCM hich level meeting (Presentation of the Erqur‘ﬂ (Bangkok)

Appendix 1. Terms & Condition for JCM subsidy application (1)

1. Governing Laws & Regulations

1) Law on Appropriateness of Budget Execution for Grant (1955)

2) Guideline for Grant for Carbon Dioxide Emission Reduction countermeasures (2014)
3) Guideline for Grant for realization of Leap-Frog development model (2014)

2. Recipient of Grant
International Consortium formed among Japanese & Foreign parties with purpose of operate project efficiently

3. Applicant of Grant
Application shall be Joint Application by parties in the International Consortium. Subsidy shall be granted to the
representative of Joint Applicants and it shall be any Japanese party.

4. Responsibility of the Representative of the International Consortium

1) Procurement & Installation of Facility & Equipment

2) Test Run

3) Accounting for Grant

4) MRV

5) Submission of Annual Report (Emission Reduction) to the Japanese Government (for statutory useful years)

5. Amount to be Subsidized

Not exceeding 2 of the Project Cost
14
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Appendix 1. Terms & Condition for JCM subsidy application (2)

5. Terms & Conditions for Grant
1) Cost Optimization (Article 8)

2) Progress Report (Article 11)
Progress Report shall be submitted to the Japanese Government either within 30 days on and after the project completion
or before March 10 of the same fiscal year when the project completed by Form No. 14). Annual Progress Report shall be
submitted to the Japanese Government by April 30 for the case the project period would extend to next year.

3) Annual Business Report (Article 16)
Annual Business Report for the fiscal year shall be in accordance with Form No. 18 an submitted to the Japanese
Government by April 30 during statutory useful year of the Project.

4) Project Registration (Article 18-1)
Subsidized project shall be registered as JCM project at Joint Committee set up or to be set up in host country

5) MRV (Article 18-2)
13t MRV in accordance with JCM rules, shall be conducted within a year on and after the completion of the project. Any
carbon credit might generated by 2020 shall be verified in 2021.

6) Carbon Credit (Article 18-2)

not less than % of carbon credit verified by TPE shall be transferred to the Japanese Government
15

Appendix 2. Countries joined into Joint Crediting Mechanism

i, oD o o ;
:5 o A . A
A - el
Mongolia °°°°
55 @ 0 &
v
T 0 A
Pl o
Bangladesh "
tii
Saudi
Arabia
- C

Mald\‘é/es0

Ethiopia m E Y
. . A
Kenya 1
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Appendix 3. JCM Projects registered at Joint Committee as of May 25, 2016 (1)

JCM registered : 15 projects in total (Indonesia 6, Mongolia 2, Palau 3 and Vietnam 4)

Indonesia

Mongolia

Palau

ID006

ID005

1D004

1D003
1D002
ID001
MNO002

MNOO1
PW003
PW002
PWO001

Installation of Inverter-type Air Conditioning System, LED Lighting and Separate Type Fridge Freezer
Showcase to Grocery Stores in Republic of Indonesia

Energy Saving for Air-Conditioning at Textile Factory by Introducing High-efficiency Centrifugal Chiller in
Batang, Central Java (Phase 2)

Energy Saving for Air-Conditioning at Textile Factory by Introducing High-efficiency Centrifugal Chiller in
Karawang West Java

Project of Introducing High Efficiency Refrigerator to a Frozen Food Processing Plant in Indonesia
Project of Introducing High Efficiency Refrigerator to a Food Industry Cold Storage in Indonesia
Energy Saving for Air-Conditioning and Process Cooling by Introducing High-efficiency Centrifugal Chille

Centralization of heat supply system by installation of high-efficiency Heat Only Boilers in Bornuur soum
Project

Installation of high-efficiency Heat Only Boilers in 118th School of Ulaanbaatar City Project
Small Scale Solar Power Plants for Commercial Facilities in Island States II

Small Scale Solar Power Plants for Schools in Island States

Small scale solar power plants for commercial facilities in island states

17

Appendix 3. JCM Projects registered at Joint Committee as of May 25, 2016 (1)

Vietnam

'VNO004

'VNO003

'VN002
'VNOO1

Introduction of amorphous high efficiency transformers in power distribution systems in the southern part
of Viet Nam

Low carbon hotel project in Vietnam: Improving the energy efficiency of commercial buildings by
utilization of high efficiency equipment

Promotion of green hospitals by improving efficiency / environment in national hospitals in Vietnam

Eco-Driving by Utilizing Digital Tachograph System

JCM subsidy granted: 58 projects including 15 projects registered as JCM project mentioned above (7 projects in Thailand)

Energy Saving for air-conditioning at Tire manufacturing plant by introducing high efficiency chiller in Thailand

2016
2016
2015
2015
2015
2015
2015

Energy Saving for air-conditioning at semiconductor manufacturing plant by introducing high efficiency chiller in Thailand

Co-generation system for automobile manufacturing plant in Thailand (by Nippon Steel & Sumikin Engineering Co., Ltd.)

Energy Saving for air-conditioning at semiconductor manufacturing plant by introducing high efficiency compressor

Energy Saving for at textile manufacturing plant by introducing high efficiency manufacturing unit in Thailand

Solar Power plant by utilizing factory roof top

Energy Saving for frozen showcase at convenience stores

18
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Appendix 3. Introduction of a Joint Implementation Body (1)... City of Kitakyushu

By another presentation by the city of Kitakyushu

19

Appendix 2. Introduction of a Joint Implementation Body (2)... EX Research Institute Limited

Outlook of the Company

Head Office Tokyo, Japan
Business Line Think-Tank & Planning Office
Field of Business Urban & Rural Community
Environment
Establishment Year 1971
Employee 96
Branches Osaka, Nagoya, Sendai & Muroran
Main Clients Government of Japan, JICA, NEDO, Administrative Offices in Japan

References projects (Waste Management & Waste to Energy)

Philippines

H26 Feasibility Study on Waste to Energy Project

in Davao city, Philippines

Vietnam (MOE)

H25 Asia Low Carbon Society F/S on Large Scale
Project Development under JCM in Da Nang City

Laos (MOE)

H24 Aerobics Transaction of General Waste and
Methane Destruction at Sanitary Landfill

Cuba (JICA)

H20 Improvement of the capacity on urban solid
waste management in Havana city, Cuba

Dominic (JICA)

H20 Project for Institutional Capacity
Development on Nation Wide Solid Waste

Thailand

H27 Feasibility Study on RDF Power Plant
in Samut Prakarn, Thailand

H26 Feasibility Study on RDF Power Plant
in Nakhon Patom, Thailand

H25 Feasibility Study on Hazardous
Industrial Waste Treatment in
Thailand (MOEJ)

H25 Research on possibility for Mercury
transaction method (MOEJ)

H24 Development of Basic Scheme for PRTR

- system in Thailand (JICA)

H24 ECO TOWN (METI)

20
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1. Progress the Study

2016

2017

May

June

Jul

2016/10/19

May 17 Kick off Meeting held at the Ministry of Environment, Japan (Tokyo)

May 25-Kick off & first meeting in Thailand
- May 25 Kick off Meeting with Italian-Thai Development & Thai Eastern (Bangkok)
- June 3 Kick off Meeting with Rayong Provincial Administrative Office (Rayong)

Data & Information
Collection

* General Information
* Project Development related data & information

~
—
(@]
(o]

Aug

Sep

Oct

Nov

Dec

Jan

Feb

2. Implementation Schedule for the Study (Ju

July 26 2" Meeting in Thailand with Italian-Thai Development Data & Information
& Thai Eastern (Bangkok) Collection
July 28 274 Meeting with Rayong Provincial Administrative Office
(Rayong)

Aug 09 2" Meeting with the Ministry of Environment, Japan (Tokyo)

Sep 26-27 Workshop on JCM (Scheme & MRV) (Bangkok)

UNFCCC COP22 (Presentation of the Project at side event organized
by the Government of Japan)

Dec Meeting among the parties might form up International
Consortium for the Project Implementation

JCM high level meeting (Presentation of the Project) (Bangkok) Reporting & Assessment
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3.1 Possible Support can be offered by the city of

1) Basic Concept for the WtE Project Development (presented by Mr. Jadesada, Choochat, Italian Thai Development)

Finance

PROJECT
Technology —

=

Local Partner = _. “Q.ﬁi’
Technical Support for Integrated Waste Management "

t
RIEAME

The City of Kitakyushu can provide you various kinds of technical support
as a part of International Corporation (Nippon Steel & Sumikin for this
project), support corporates in the city !!!

3.2 CCAQC, one of the supporting activities ongoing

1. Climate Pollutants & CCAC

ﬂ cumate e Short Lived Climate Pollutants (SLCPs) Long Lived Climate Pollutants (SLCPs)
{3 Coailtion » Black Carbon « Carbon Dioxide (CO2)

* Methane (CH4)

* Hydrofluoro-Carbons (HFCs)
* Tropospheric Ozone (O3)

.

CCAC s

* a COALITION encourage parties to mitigate SLCPs

» Conducting projects covering 8 sectors (Agriculture, Bricks, Cook stoves & Heat stoves,
Heavy Duty Diesel Vehicle & Engine, HFC, Oil & Gas and Waste) with 3 cross sectors

The City of Kitakyushu is

* registered as mentor city to both Rayong municipality & Map Ta Phut municipality in Waste
Initiative under CCAC, and

* Implemented CCAC project in both municipalities in 2015 as 1% year

* Plan to continue CCAC project in both municipality in 2016 as 2" year
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3.2 CCAQC, one of the supporting activities ongoi
2. Outline of the CCAC Project

Rapid City Assessment (Collect Data & Information as Baseline)

Development of Project with Implementation Plan

SO Project Implementation

@ Establishment of reliable relationship
@ Technical Support (Expert Dispatch, Workshop)
@ Co-Work on Project Development, Planning & -
. . INAUNAINDVUIUMIWA
Project Implementation 0P T O DALY
@ Basic Data & Information as for City, Municipal
Solid Waste Management
@ Technical Tour to Kitakyushu (option)

RIEAME

CITY OF KITAKYUSHU

4. Issues to be discussed in the meeting

1. Support from the City of Kitakyushu
1) Expansion of area of activities to other areas in Rayong Province, such as Klang city ???
2) Expansiion of area of activities to other province, such as Chiang Mai ??7?

2. Commercialization of the Project
1) Update current situation based on the concept & target explained in the 1t Meeting
2) Assessment / Analysis of the approach
- Issues & Barriers
3) Concept, Direction and Strategy to ensure commercialization of the targeted project
- budget (Initial & O&M)
- technology
- local coordination
- Others, if any
4) Source of Finance for the project (Rayong & Others, if any)
(own finance or project or corporate finance ? Any negotiation with any specific banking corporation ? If so how is their
responses ???)

3. Workshop on JCM focusing on MRV implementation
1) Date (September 26 and/or 27)

2) Venue (A Meeting Room at Italian Thai, if possible)

3) Participants (Approx. 5-8 person)
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1. Outline of the Study ...Summary for the st
—

* Realization of Low Carbon Society / Growth in Asia (Reduction of GHG emission in Asia)

2016/10/19

- .

« Completion of General & Basic Study for Waste Power Plant Project in Rayong Province (Phase II)
» Completion of preparation for JCM registration, including application for subsidy (max.50%)

A

-

1. To update General Situation in Thailand (Governing Laws & Regulation, National Policy, Action
Plan, Current Situation, Environmental Standard and so on)

To study license & permission for business establishment & operation
To prepare an initial EPC concept design for the project
To study the possibility of project applicability for JCM
To study the possible MRV implementation under JCM
To study the possibility for the Japanese private sector(s) being involved into the project
To prepare draft initial business plan for the project

Subject to final confirmation given by the concerning parties

2. Background of the Study (4) ... Realizatio

i Activities under the Study

i To Realize ‘Low Carbon Society & Growth in Asia”

‘ _— _—
(Carbon Credit)

*** 9 projects have been selected to be implemented on entrustment basis for the fiscal year of 2015 (as of April 13, 2015)

Local Administrations in Asia

-; i

] JCM Project Planning Study on Realization of Low Carbon Society in Asia
Private - Local Administration
Sectors & (Project Implementation Body)
Areal Network h
Tools for Realization of Low Carbon Society
Academic (Packaged Integrated Solutions)
Institutes O Cutting Edge Technologies
O System
O Know-How
Research O Human Resource / Specialist
Institutes
Goal

i 1. Introduction & Transfer of Technologies, Systems & Know-How to Local Administrations in Asia
2. Mulit-Project(s) development in Local Administration Level under the concept of “Realization of Low Carbon Society &
Growth in Asia” through implementation of JCM
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2. Background of the Study (5) ... Kitakyushu City' &

@AM
CITY OF KITAKYUSHU
Asia Center for Low Carbon Socie
@ Established in 2010
@ Providing services for
1) Technology Transfer (total package as integrated solution for
realization of low carbon society in Asia)
2) Human Resource Development (for Specialist)
3) Research & Feasibility Study
@ Website: http://asiangreencamp.net/eng/index.php

Green Asia International Strategic Comprehensive Special Zone

Environmental Model City / Future City

@ Sclected by the Government of Japan

@ Setup voluntary target of GHG emission reduction of
--50% in Kitakyushu city by 2050
--150% in Asia by 2050 *base year=2005

Kitakyushu Model

1 Baseline and
policy Review

3 Developinga Strategy
3 Technical Strategy
Development

Suppartfor the vision and
target seing to develop
asusainable ciryfna
superordinate urban concept,
that unifies each field

Organization of analysis
of Kitokyushu's history

and experience, direction
of ity planning by
developiment stage,

and the development
ofthe city's environmental
infrastructure

4 Strategy Testing and
Measurement Tools

s Procurement and
Financing

+ IE—

Parties from Thailand

4 %\’ Department of Industrial Work

m Memorandum of Understandings

Dec 2014 for Cooperation on Creating of Eco Industrial Complex

Development at IRPC

fg‘”"'\wu‘
@; Industrial Estates Authority of Thailand

m Memorandum of Understandings

Aug 2014 for Cooperation on Development of Map Ta Phut Eco

Industrial Town

Mo o g 68 Cooparaon o Bovan o Mapta

3. Targeted Project...Power Generation from Waste he:

MSW generated in Rayong Province E % E
1,000+ vday | Q9 i
1 (¢] 1
(1] t Il
T g 15t Phase(GPSC) E National Grid
2 | (Emission Factor
_________________________________________________ ! =0.5113(tCO2/MWh))
O i B B
“;gsizlc Anaerobic Fermentation
> (SEPCO)
Uc;f Combustible Export
; Waste f 46,83 1MWh/,
To Landfill 350t/day 500t/day 1.000t/day =1 v§ s 6, y)
1% Phase - 500t/day 500v/day | é' B
274 Phase = = 500t/day | [ — E
— ~—— RDF
et g Segregation : Ash &
b e (RRE) Luf Residues

4

ooz,

Google g

f Landfilled MSW

K

g




1. Progress the Study

~
—
o
[o\]

May

June

Jul

Aug

Sep

2016/10/19

* May 17 Kick off Meeting held at the Ministry of Environment, Japan (Tokyo)

* May 25-Kick off & first meeting in Thailand
- May 25 Kick off Meeting with Italian-Thai Development & Thai Eastern (Bangkok)
- June 3 Kick off Meeting with Rayong Provincial Administrative Office (Rayong)

 July 26- 2" Field Survey in Thailand
- July 26 2m Meeting with potential project owner (Bangkok)
- July 28- Meetings with Rayong Provincial Administrative Office (Rayong)

*  Aug 09 27 Meeting held at the Ministry of Environment, Japan (Tokyo)

Data & Information
Collection

* General Information
* Project Development related data & information

A WA,

2016

2017

Aug

Sep

Oct

Nov

Dec

Jan

Feb

2. Implementation Schedule for the Study (Se

* Sep 26-27 3" Meeting & Workshop on JCM (Scheme & MRV) **% Consideration on
(Bangkok) business materialization
e Oct 20-21 1% JCM Domestic Workshop in city of Kitakyushu > How to materialize the
project
» Technical & Financial
* UNFCCC COP22 (Presentation of the Project at side event organized Assessment for the

by the Government of Japan) targeted project

* Dec Meeting among the parties might form up International
Consortium for the Project Implementation

* Oct20-21 1%t JCM Domestic Workshop in city of Kitakyushu

* JCM high level meeting (Presentation of the Project) (Bangkok)

Reporting & Assessment
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3. Agenda for 34 Meeting

(1) Workshop for MRV in JCM...advices from the points of view of Third Party Entities
1) General Information

Lecturer Mr. Shigenari Yamamoto
EX. Technical Counsellor, Japan Quality Assurance (JQA)
Venue Meeting Room at Italian Thai Development Head Office
Bangkok, Thailand
Time & Date 09:30 — 16:00 on September 26 &27
Program

Joint Crediting Mechanism

- Background & History
(Climate Change / UNFCCC / Kyoto Protocol / CDM &
JI/NAMAs / New Mechanism / BOCM & JCM)

- Outline of JICM
(Basic Concept / Outline of Scheme / Framework /
Project Cycle / Carbon Credit / JCM subsidy)

- Introduction of JCM project development studies

MRV - MRV initiated by project proponent(s) -

- Consideration on possible methodology for the targeted
project

- Consideration on possible MRV for the targeted project

3. Agenda for 3" Meeting

2) JCM at a glance

1. Bilateral Agreement on Low Carbon Growth Partnership

Japan v Host Country

oo I =R £
(16 countries*)

Development Methodologies / Scheme Operation

-3.8% BY2005

¥
GHG 2. Cutting Edge Low Carbon Technologies, Products, JCM
Emission Systems, Services, Infrastructure and Mitigation Actions Proi
Reduction (Financial Support (JCM subsidy)) roject(s)

3. Carbon Credit

Objectives

To contribute ultimate objective of UNFCCC (reduce or remove GHG emission)

To appropriately evaluate mitigation actions which contribute to GHG emission reduction
To facilitate diffusion low carbon technologies, products, systems, services & e
infrastructure, mitigation actions and sustainable development. JcM
2. Basic Concept v B cocve foundiable SN
v" To ensure Environmental Integrity s
v To make scheme Simple, Transparent & Practical

v" To secure reliability of Carbon Credit to be generated from JCM(BOCM)

AN




3. Agenda for 34 Meeting

3) Methodology under consideration for the targeted Project

2016/10/19

|

Basic Concept for Crediting under the JCM )|

“f

Y

{Subject to further consideration and discussion with host countries)

In the JCM, emission reductions to be credited are defined as the

difference between “reference emissions” and project emissions.

The reference emissions are calculated below business-as-usual

(Bal) emissions which represent plausible emissions in providing
the same outputs or service level of the proposed JCM project in the

host country.

This approach will ensure a net decrease and/or avoidance of GHG

emissions.

Start of project operation

Emission
Reductions
(credits)

sources covered by a
project

GHG emissions from

Likely range of BaU emissions

Reference Emissions

Project emissions

Time

18

Source: The Government of Japan / Recent Development of Joint Crediting Mechanism

Basic Concept

- Simplification

- Conservative manner in quantification of
GHG emission reduction

Quantification of GHG

Type of GHG
- Reference Scenario & Emission
- Project Scenario & Emission
- Emission Reduction
- Monitoring
- Quality Control & Quality Assurance

v
2 . .
- “M OllltOI'lIlg ...approved by & registered at J/C
2 .
- “R eporting

99 .. .
- “V?erification...verified by Third Party Entty

Issuance of Carbon Credit under JCM

Appendix. Supporting Material for the Work:

1. Outline of the Targeted Project

— Segregation Solid Waste Process Center of Rayong PA ( (( cHa(0 emission after project
Cur;ent ______________________ > ) )) implementation)
ituation - B X
MSW(500t/d) / Planned by Rayong PAO) . (Current S‘t_La:dﬂ”& o 9
. Reference .—> urrent Situation rospec
..“ < Scenario Combustible E | Residue & Ash | » 15t phase
- Valuable Waste ! ] Capacity 52,000t for 2010-2011
Recycle bste Project .—: ' closed (MSW will be dug up 5 years later)
. \ M d
(ycreative Scenario | ! . > o2 Phase
EIEBmmons < ’ Capacity 80,000t for 2012-2014
/. orbani I ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Waste Heat filled by 100,000t of MSW (over capacity)
ryanic i : » 3"Phase
Compost  Wste I i cower Pant(o.ovW 3 Capacity 120,000t for 2015 and onward
oo | (9. ) i ) L
p w i . Owsr.l an ! will be full within 2 year for the case of
SSS CO2 § i : Egr:pller i . Tl?rlbei:le 3 continuous receipt of 125t/day of MSW
' L N P ! :
National Grid R L L L L) S
Emission Factor«g
=0.5113 Net Electricity to be exported 43,560MWh / year
(tcO2/MWh) 4 4
tCO2/MW

= =

L

To achieve 23,913C02/year of GHG emission reduction through employment of Japanese high efficient facility
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2. Requirement for the project registered under JCM

2016/10/19

Methodology
® Reference Scenario & Emission

® Project Scenario & Emission
® Emission Reduction
® Monitoring Plan
- Parameters to be monitored
- Monitoring Points
- Organizational Structure

-QA/QC

s:fffﬁ Solid Waste Procass Center of Ravong PA ({(_cHao emission after project Vali d ati on
——— — )
Reference  Planned by Ravenz PAD) (current m::zg:l[& Prospect) 3 .
Seemario | Combustible | Residue & Ash | » 17 phase Monlto rin g
Waste I 5 Capacity 52,000t for 20102011
e | project =y closed (Msw will be dug up 5 years later) .
- T o Reportin
i B f!!sg hby 100,000t of MSW {over capacity} . R
ase
Compost ste Capacity 120,000t for 2015 and onward Ve I’lﬁcatlon
Ere Treatment 2 year for the case of e —
SSS 5 - Compiler of 125t/day of MSW Oth r (C d -t T f d M t
ers (Credit Transfer and Managemen
Emission . .
(tc:nmwh“ Net Electricity to be exported 43,560MWh / year OfSpeclal Accountfbr Subsldy &

| To achieve 22, 272C02/year of GHG emission reduction through employment of Japanese high efficient facility

Reporting to MOEJ, if necessary)

Appendix. Supporting Material for the Wo

3. Possible Reference Scenario & Reference Emission (1)

In the absence of the Project, municipal solid waste which will be process in the project will be

1) Landfilled

Power

Generation €0,
Waste

Processing CO,
(Combustion)

Disposal CH4
Disposal N20
Disposal CO,

2) Combusted without heat recovery
3) Combusted with heat recovery with conventional technology

GHG emission (reference emission) for each case mentioned above contains

Carbon Dioxide, which will be emitted from Grid connected power stations (for
generating the same amount of electricity to be replaced by the project), in the absence
of the project activities.

Carbon Dioxide, which will be emitted from combustion of municipal solid waste at
newly established incinerator

Methane gas, which will be emitted from degradation of organic waste dumped under v
specific circumstances at waste disposal point(s)
Nitrous oxide, which will be emitted from leachate from waste disposal points(s) v

Carbon Dioxide which will be emitted from degradation of organic at waste disposal -
point(s), including those from leachate
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Appendix. Supporting Material for the Workshop

3. Possible Reference Scenario & Reference Emission (2)

1 Municipal Solid Waste Disposal Site

l .. CO2  CH4

N20

Waste Processing
(Combustion)

2)&3)

1), 2)&3) National Grid
Amount of Electricity to be

generated by the project &

exported to national grid

would be generated by

existing power plants

connected to the grid with

GHG emission factor of ﬁﬁ&
0.51131CO2/MWh ARe

Appendix. Supporting Material for the Workshop

3. Possible Reference Scenario & Reference Emission (3)

Which scenario can be “Reference Scenario” for the project ??? @
(D FACT SHEET

@ There was 26.19million tons of municipal solid waste in total generated in Thailand in 2014

€ Among 26.19milliong tons of municipal solid R
waste generated in Thailand, almost half is * Recycle
inappropriately disposed and only 0.39 million = Combustion

tons was combusted. \\ cc:::s(
= Landfil

0.35 = Others

y @@=
0.060-39

@ The Government of Thailand published “Road Map” & “Master Plan” to indicate guidance for proper waste
management depending on the amount of waste generated and processed
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4. Project Scenario & Project Emission

1) Key Indicators (1)

Project Name
Project Site

GPS coordinates
Location Map

Ownership of the Land Area

2016/10/19

Power Generation by waste heat from MSW combustion in Rayong Province, Thailand

(2" Phase)

Integrated Waste Management Center of Rayong PAO, Thapma, Muang Rayong, Rayong

Province, Thailand

N 12.74.8372/E 101.23.9091

Rayong Provincial Administrative Organization (Rayong PAO)

Google, g

Appendix. Supporting Material for the Wor

4. Project Scenario & Project Emission

1) Key Indicators (2)

Outline of the operation

Facilities & Equipment to be
employed by the project

Amount of Waste to be received &
processed

Number of operating days

1) Receive municipal solid waste (MSW),

2) Combust as waste processing,

3) Utilize waste heat from MSW combustion,

4) Generate electricity for self consumption and export to national grid

1) Incinerator

2) Water Tube Boiler

3) Turbine

4) Alternator

5) Condenser

6) Super Heater

7) Economizer

8) Flue Gas treatment unit
9) Ash Handling unit

10) Water treatment unit
11) Control Unit with Panel

12) Transformation Unit etc.

500 tons/day

365 days for office & 330 days for facilities (incinerator and boiler & power generation islands with
flue gas & water treatment systems)

MSW incinerator with heat recovery system

Source : Nippon Steel & Sumikin Engineering Co., Ltd.
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4. Project Scenario & Project Emission

2016/10/19

1) Key Indicators (3)
Net Calorific Value (NCV)

Energy Conversion Efficiency
Electricity to be generated / year
Electricity to be consumed at site

Electricity to be consumed at pre
treatment facility

Electricity to be imported from
national grid and consumed at site
(during shut down for annual
maintenance)

Fossil Fuel to be consumed at site

Fossil Fuel to be consumed at pre
treatment facility

RDF made from old waste to be
consumed as auxiliary fuel

4,000kcal/kg (after 15 segregation = yield 25%)
28%

53,721MWh

6,886.7MWh / year (330 days)

75.4AMWh / year (for 35 days including amount of electricity to be consumed at office
area)

Not available

Not available

Actual, if any

Appendix. Supporting Material for the Works

4. Project Scenario & Project Emission
Fossil Fuel to be consumed on
. CO,
site
Electricity to be consumed on
site
CO,
Fossil Fuel to be consumed at
. CO,
pre treatment facility
Electricity to be consumed at
re treatment facilit
RDF deprived from old waste, co
to be consumed by the project 2
Power from
National Grid = CO2
Fossil Fuel gg

Carbon Dioxide, which will be emitted from consumption of fossil fuel as auxiliary on site

Carbon Dioxide, which will be emitted from consumption of electricity to be consumed on
site

(1) Power supplied by the project

(2) Power supplied by national grid

Carbon Dioxide, which will be emitted from consumption of fossil fuel for pre-treatment

Carbon Dioxide, which will be emitted from consumption of electricity, to consumed for pre-
treatment

(1) Power supplied by the project

(2) Power sullied by national grid

Carbon Dioxide, which will be emitted from combustion of RDF deprived from old waste

Pre Treatment Facility

Waste to Energy Plant
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4. Methodology for Quantification of GHG (Reference Emission, Project Emission & Emission Reduction)

1) Reference Emission

RE=EGpx EFgrid

Where
RE,= Reference emission for period “p”(t CO2)

EGp=Amount of electricity generated and exported to the national grid for period “p”(MWh)
EFy,;q=Grid Emission Factor (t CO2/MWh)

Appendix. Supporting Material for the

4. Methodology for Quantification of GHG (Reference Emission, Project Emission & Emission Reduction)
2) Project Emission (1)

PE"p=PEelec, plant’p” + PEFF plant’p” + PEelec,pre-t’p” + PEFF pre-t’p” + PFFalt, ’p”.................. 2

Where

PE,=Project Emission for the period “p”(t CO2)

PE¢iecpiant,»»=GHG emission from electricity consumption on site for period”p” (t COz2)

PEgp piant,p~—GHG emission from consumption of fossil fuel on site for period “p” (t CO2)
PEgiecpre "p»=GHG emission from electricity consumption for pre-treatment for period ”p” (t CO2)
PEpp pre "p»=GHG emission from fossil fuel consumption for pre-treatment for period “p” (t CO2)

PEFali,"p"=GHG emission from alternative fuel (RDF deprived from old waste) consumption on site for period “p”
(tC0O2)
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Appendix. Supporting Material for the

4. Methodology for Quantification of GHG (Reference Emission, Project Emission & Emission Reduction)

2) Project Emission (2)
PEelec,plantp= ELplantp X EFgrid

Where
ELpigne p=Amount of electricity imported from the national grid and consumed by the project for period “p” (MWh)

EFyyiq=Grid Emission Factor(tCO2/MWh)

PEFFplantp= FFplantp X NCVFFiX EFFF,i

Where

FFpiantp=Amount of Fossil Fuel consumed as auxiliary on site for period “p”(ton)
NCVrp;=Net Calorific Value for Fossil Fuel type”1”(Gj/ton)

EFpri=Emission Factor for Fossil Fuel type ”i”(tCO2/ton)

Appendix. Supporting Material for the

4. Methodology for Quantification of GHG (Reference Emission, Project Emission & Emission Reduction)
2) Project Emission (3)

PEcice,pretp= ELpre-tpx E Fgria

where
ELpye—tp=Amount of electricity imported from national grid and consumed for pre-treatment for period”’p” (MWh)
EFyyiq=Grid Emission Factor (tCO2/MWh)

PEFF,pre-tp- FFpre-tpx NCVEF'i"x EFrrrr

where

FFppe_t p=Amount of Fossil Fuel consumed for pre-treatment for period “p”(ton)
NCVgp ;=Net Calorific Value for Fossil Fuel type "1 (Gj/ton)

EFgp ;=Emission Factor for Fossil Fuel type “i”(tCO2/ton)

PEFaltp=Faltdry,p X TCpla X FCFplaX 44/12

Where

Faut ary,p,~Amount of RDF deprived from old waste consumed as alternative fuel on site for period “p”tons)
T Cp ,=Fraction of carbon for plastic in dry matter (%)

FCFy,a=Fraction of fossil carbon in total (%)
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4. Methodology for Quantification of GHG (Reference Emission, Project Emission & Emission Reduction)

3) Emission Reduction

B R D =R E D PE D" e 3
Where

ER.,»=Emission Reduction for Period “p”(t CO2)

Appendix. Supporting Material for the Workshop on

4. Quantification of GHG (Reference Emission, Project Emission & Emission Reduction)

1) Reference Emission estimated

RE=EG "D "X EFGEIA. ......cc.veiiiiiiiiiiiiii i 1
Parameter Unit Remarks
EG"p” MWh 53,721MWh Monitoring
EFgrid tCO2/MWh  Default Value (1) Default Value (2) Default Value published by the Host

Country ((1) ex ante =0.5113, (2) ex post
= latest figure published by DOA shall be
applied (tCO2/MWh)

[ Estimated Amount of Reference Emission = 27,467tCO2/year }
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Appendix. Supporting Material for the Workshop ¢

5. Quantification of GHG (Reference Emission, Project Emission & Emission Reduction)

2) Project Emission estimated
PE”p”—PEelec plantp + PEFF plant,p + PEelec pre-tp + PEFF pre-tp + PFFaltp....ccoveuunn..

matter =0.85)

Parameter Unit Remarks

plant,p 6,959.1MWh Monitoring
ECpre-tp MWh Monitoring
EFgria tCO2/MWh Default (1) Default (2) Default Value published by the Host Country
((1) ex ante =0.5113, (2) ex post = latest figure
published by DOA shall be applied
(tCO2/MWh)
FFpiantip L 0 Monitoring
FFpre— ip L 0 Monitoring
NCVer— Glton Default (“I"(diesel)~ 43 3) IPPC Default Value
HLE ozl Default (“T"(diesel)~0.0748) IPPC default value (max)
PFFalt,p tons 0 Monitoring T Cpyq (Fraction of carbon for plastic in dry

FCFyq(Fraction of fossil carbon in total =1.00)

[ Estimated Amount of Project Emission = 3,559tCO2/year

]

Appendix. Supporting Material for the Workshop ¢

5. Quantification of GHG (Reference Emission, Project Emission & Emission Reduction)
3) Project Emission estimated

ERD"=RE’D“PE’D” «..eeeeeeeeee e 3

Estimated Amount of Emission Reduction = 23,908tCO2/year
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6. Monitoring Plan

1) Parameters to be monitored & monitoring method

Parameter Description Unit Monitoring

EGp Amount of electricity generated and exported to the ~ MWh WATHOUR Once/day
national grid for period “p” meter

ECpiantpy Amount of electricity imported from the national MWh EL2 WATHOUR Once/day
grid and consumed on site for period “p” (MWh) meter

ECpre— p Amount of electricity imported from the national MWh EL3 WATHOUR Once/day
grid and consumed for pre treatment for period “p” meter
(MWh)

FFpiantip Amount of Fossil Fuel consumed as auxiliary on Litter FF1 Flow Meter Once/day
site for period “p”

FFyre_t,ip Amount of Fossil Fuel consumed as auxiliary for Litter FF2 Flow Meter Once/day
pre treatment for period “p”’(ton)

PFraitp Amount of RDF deprived from old waste Ton FF3 Weigh Every lot
consumed as alternative fuel on site for period “p” Measure

Appendix. Supporting Material for the Workshop on

6. Monitoring Plan

2) Monitoring Points

Cooling Tower

Turbine House

F-2 EL1 j

' RDF Strage |

o
@ Recievimg Panel Ii 21103 '% m , .I;?,_.‘
\ e ”"‘-”. 5t uiss
Diesel Generator /

1
RDF Scale

N
|
.
5

'l

“’T“G—sla = E-'_‘ i Stack(Sampling)

= v
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6. Monitoring Plan

2016/10/19

2) Organizational Structure for Monitoring Work

Section in Charge 1
+ Data on Export

and fossil fuel

Recording Value at site

X

+ Data on consumption of electricity

3) Work Flow (Internal Process)

Accounting e Administration
Cross Check
QA /QC (Evidence)
Data
Engineering Purchasing

Section in charge II
+ Data on RDF procurement

Board
Report

' Responsible Party

TPE

Verification

Data Management

Data Filing (Original Data)
Conversion to Electric Data
Reporting (1) (Spread Sheet)
Reporting (2) (JCM Format)

QA/QC

L 5H»

Approval
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7. Reporting
o e oo JCM MN_F_PMS var01 0
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o
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Kitakyushu Asian Center for Low Carbon Society
Environment Bureau, City of Kitakyushu



Regional resources

Experience with overcoming pollution problems

Caghy

Company visit by citizens

...-1 Citizens |[..,.
: Partnership -
Government |......... ..., Companies

Reinforcement of restrictions Agreement to prevent pollution

and supervision

Kitakyushu City
with recovered environments

Solution of pollution problems is a starting
point for international cooperation on
environmental issues.

Transferring the experience of overcoming pollution

problems so that developing nations need not repeat the
same mistake




&) OECD OECD Green Cities Programme

BETTER POLICIES FOR BETTER LIVES

Paris, France Chicago, U.S.A. Stockholm, Sweden Kitakyushu, Japan

Green Growth in Kitakyushu,

» . “Green Growth in Kitakyushu, Japan
issued by OECD in 2013

Once a polluted industrial zone, Kitakyushu
is now a modern industrial city pursuing
@05 green growth.

OECD Green Cities Programme Commemorative Meeting on the
Publication of Kitakyushu Report, 18 October, 2013

Mayor Kitahashi received the report from Director of Public
Governance and Territorial Development, OECD.




Development of international cooperation on

environmental issues since 1980

Accepted trainees: 7,453 persons from 150 nations; Dispatched specialists: 175 persons to 25 nations
Promotion of cooperation networking between Asian cities and environmental improvement projects

Contribution to environmental |mproveménts Water supply project waste composting project with
in Dalian, China with Phnom Penh City, Surabaya City, Indonesia
(Dalian City received the Global 500 Award in 2001.) Cambodia (Adopted by over 20,000 households)3



Diverse Project Development Map
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Key Person in NESDB from Thailand Visiting Kitakyushu

Kitakyushu’s actions attract attention from international society

B& | suskEss wwora - Krgat o

Rayong eco-town to copy Japan lead

Facronies 10 co-exist .
with communities

AL PEET P PaAat

—q g s b

Arkhom Termpittayapaisith, Secretary General Tt Gena
of the National Economic and Social Development

Board (NESDB) visit to Kitakyushu on Oct.19, Bangkok Post (0Ct.25,2013)
2013. Presented by NNA

Bangkok Post (Oct. 25, 2013) reported that

"The Kitakyushu eco-town is a good example of communities and
factories living together in harmony, while Rayong is home to many
industrial factories along the Eastern Seaboard"

" Kitakyushu has become a clear example of development by shifting from
heavy to environmental industries." .



Support for the Thailand Eco-Industrial Town Concept

Based on the Green Industry Concept, the Eco-Industrial Town Concept aims to create an eco-
friendly industrial complex in cooperation with industrial estates, local communities, DIW, and IEAT .

"

Inter-governmental
(G-to-G)

Japan
METI, MOEJ

_ ~ Thailand
National Social and Economic Development Board
(NESDB)
MOl MNRE
Support

Department Industrial Works (DIW)
IRPC Eco Industrial Zone (DIW)

This is the largest petrochemical complex in Southeast
Asia. It is owned by IRPC Public Company Limited, a oil
refining and petrochemical company, under the umbrella
of PTT, the largest energy company in Thailand.

Support

Industrial Estate Authority of Thailand (IEAT)
Map Ta Phut Industrial Estate (IEAT)

An industrial estate established in 1988 with a focus on
the heavy and chemical industries, Map Ta Phut IE received
a large amount of yen-based loans from the Overseas
Economic Cooperation Fund (OECF) of Japan. The estate is
well-located near the Port of Map Ta Phut and U Tapao
International Airport.

Support Support

Rayong PAO, Rayong City, Map Ta Phut City

Municipal Waste Management
Collaboration with industrial park and community
Energy utilization

‘ Support

Signing of MoU between DIW,
IRPC and City of Kitakyushu

Signing of MoU between IEAT
and City of Kitakyushu

PP Ty

N

Mtual consnt between
NESDB and City of

City of Kitakyushu
(Asian Center for Low Carbon
Society)

Kitakyushu Model
Support tool that has systematically
arranged the know-how, experience,
and technologies acquired in
Kitakyushu’s quest to overcome
pollution and become an
environmentally-advanced city.

Kitakyushu Eco-Town
Japan’s Iaage_st, Iea_dln%resource
recycling and circulation base. About
30 recycling businesses are bein
_cli_eveloped or are in operation in

own.

CO-

Kitakyushu Smart Community

Focusing on plant cogeneration,
the Smart Community aims to
achieve the local supply and local
consumption of energy to connect
factories and residences.

Kitakyushu



Optimization of energy use, waste management, water management, etc. Symbiosis with local community
Eco-friendly industrial park and surround area through realization of safe and secure environment

Promote 3R, Environment Education and Awareness
y o= I N ——

“Symbiosis between
Factories and Communities”

| Support for Implementation |

Concept of Eco Center

IEAT(Map Ta Phut Industrial Estate )

>
City of » Concept of Energy Management
. . . > Concept of Waste Management
DIW-IRPC (IRPC Industrial Zone) Rayong Kitakyushu > Concent of Water Management
>

Provide Accumulated Know-hows

— Activities in Energy and Waste Sector ‘

Energy Sector Waste Sector municipal Solid Waste management and Waste to Energy
2 (Generation 1,5501/day) ISR '> (Emission Factor
Reduction =0.5113(tCO2/MWh))

Activity 1: Low-carbon  Introduction of solar panel and l 0 e Jl@M
]_. Cyciaole ¥

facility as a symbol high-efficiency chiller for eco center 0,
Export
(46.831MWh

Segregation Center

Activity 2: Low-carbon Introduction of cogeneration system
inside the industrial park  for facility which has power and heat
demand.

Old Garbage Tl Organic Waste

Estimated Amount 20mil tons

-
-

Activity 3: Low-carbon  Introduction of waste heat recovery
outside the industrial power generation system for
park cement plant

i T e _' |
N L) Y DI ol | -
Tyt [ i ; B g I
T ! .r'l'_l MO e
gt 1] i R I

Landfill (Operation) . Stoker Furnace of Nippon Steel & Sumikin Engineering Cthd.




Establishment of SWM Model in Rayong and Promote to all over Thailand

Financial and
technical support

= IGES

)
Institute lor Global
Ervironmentol Strotegies

NPO SATOYAMA
Active Viewers of Sustainable Society

sesanEves BIIEE X3S

Oct 2015

Kick-off meetin? with
city officials
Preliminary survey
and visualize the

current waste
management system

Project Partners

Feb 2016

Detailed survey and
identify the gaps
Introduction of ?ood
practices o
Kitakyushu City in
waste management

= local and national

’ ‘ Implementation at

S levels

Mar 2016

Workshop to develop an
action plan to improve the
waste management

Identify the key actions for
work plan stage of CCAC

Training of community
leaders/volunteers on 3R
(reduce, ruse, recycle)
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110t/day

S

l'{l' H - - *
General Wasta Collected & Transported Plastic p.',.rlm.yf,m Unit

by the Municipality

- -

Guidance on
3R & Waste Separation

mjrc' | &

Collection and transport
by private service provider

Rayong Municipality

MSW Management Center
Liquid Fuel

H a - 3
p - A A< Biogas&
== Soil Conditioner
] ]
Anaerobic Fermentation Unit™®

Residue ---------------------------

| ¢
< lendfill >

Hazardous VWaste

| RDF
"\KR
\\ Waste
i \‘-' Processa
 110t/day A
s =1 .l'l"
i 5 =12 /
Storage v
L/

+

Hospital o




Visualization and Identification of Ga

Rayong Municipality

__®
B
Municipal waste

generation
* Total 110

tons/day
* 1.7kg per
person/day

Waste

composition

* Organic (25.55)

* Paper (12.12)

« Textile (8.49)

* Grassfwood
(16.36)

» Plastic (30.91)

. Metal (0.61)

- Glass [2.42)

» Others {3.54)

x
R R R R e R R
5. Collection fess are
cheap
......................................... e
108aht/month/hous=hald

1100 tonsdary
{Mixed collection)]

=

Contracted to Pak Mam Muang Sa-Ard Co., Lid {14
compact trucks)

5. Whife there is a wast= to
=nergy plan, it is nok progressing.

Operstions suspended due to RDF
S

equipment

s st g

4. Thers ars o trucks for
sorted collection/ The number
of waste collection personnel is
insuffici=nt

z augh thers are Ews, they are
not enforced snd thers is much ilegal

- TRe recyching race 15 lowy no |

1. Ko waste separation Residents
dan't hiawe much of an awar=n=zs of

recyding

Mol™ Excess land
Beside Nol 2013 start

Mol Closed
Rayong Landfill

Mo2 Closed
Rayong Landfill
3.5ha 2001 start

7. Shartage of plastic raw
materials’ Zhortage of lsbor

uh - Pola
?E.::&tili?g: Et:lé;l'r?;ywphsﬁc 54,5008

ude
Bart i operstions: 2d-hour contimeous
ratia
EE;_EI:'LI:IEDn costs: 0.21 billion yen
Ellmul Erergy budget

Elﬂ:l'gl?iﬁng price: purchased by IAPC

B. Gas holder damages Machineny
carrosion) &zing facilities! Lang
d=compasition period for organic
materials

ﬁaﬂmmmh and Finland

Wimste Ak : sorted garbage &0 tons/day #
E:“ﬁtﬁﬂ.:éﬁ%ﬁ&mmmwd Energy budget

9. There i no fence surrounding the disposal site/The
=ccess road to the disposal site is unpawed The lighting
within the disposal site is darky There are not enough
workers

FAres 2. Tha  Scceptance comemenced in

1995

When they have finished digging up the
Mo disposal site,

there ane plans to commence digging up
of the Mol disposal site

FAres 3.5ha  Acceptance commenced in 2001
ROF digging wp commenced from 2014

o Cement plant
Digging up RDF

10, The budgzet allocation far MSWH is
insufficient/ The purpases for which the budget
can be used are limited




Development of Action Plans with key stakeholders

Integrated waste
management facility

Action plan for Residual Of Rayong PAO

-  Final treatment

im p I‘OVi n g MSWM Waste (recycling, composting

RDF and incineration)
' Activity 3: Activity 4: Closure of

Final disposal
(sanitary landfill)
Activity 1: Activity 2: X
Envirt;:;ye:ﬂal Promot:Zn of Improvement of  open landfill and
collection and  convert into urban

Education on 3R waste banks and i - .
compostin intermediate facility greening

L]

NV Vv

. -




Cooperation for Environment Education and Public Awareness

Supporting Know-how
to Eco Center

Eco Center to be built
in 2017 in Rayong Province

HISTORY -, PROBLEM - SOLUTION £ RS : w

CONCEPTUAL DESIGN

&

[ nwdnasuuananaisg ]
Wilscszn  dszanm 70 ananzraiwananasiag

a (K [ % A (% [ [~
Mis5ns WWEUNIZayanIHRILINaa laauuiailu
[P=N a A' ¥ t:i
Tawilszramsunladawinaiy Tawssuasaalanuazdn
9328 8 lan

Molnsal  Iogunsalonsndasuindanifiimalulagamwasuinaaaivinass

B iladia wuan a.6@.2002

Supporting
Capacity Building
for Environment
Education and
Public Awareness

Environment Supporter (Volunteer) Primary school in Rayong Province 4




Various Activities of City of Kitakyushu in Environment Field (3R Concept, Education

System, Public Awareness and so on) Attract Elementary School in Thailand

“Srinakharinwirot University Prasanmit Demonstration School
(Elementary) visited Kitakyushu on January 17, 2016

Suvarnabhumi International Airport

Jan. 17(Sun.) to Fukuoka Airport

Kitakyushu Eco Town

Next Generation Energy Park
Hibiki Biotope

Waste to Energy Facility
TOTO Museum

Environment Museum

Jan. 18(Mon.)

Jan. 19(Tue.)

Jan. 20(Wed.)
~21(Thurs.)

Co-activities with Sone-Higashi Elementary
School 1)

Co-activities with Sone-Higashi

Elementary School

Nissan Motors Co., Ltd.

Kyushu Electric Power Co., Inc.

Co- activities with Takami Elementary
School

Yasukawa Electric Coperation

Honjyo Can&Bottle Recycling Center
Courtesy Call to SG of Environment Bureau,
City of Kitakyushu

Fukuoka Airport to Suvarnabhumi
International Airport

Jan. 26(Tue.)

Jan. 27(Wed.)




Link to the Larger Recycling and Incineration Projects with business sector under JCM

Recycling
industrial
wastes with
low carbon
emission
project

Waste to
Energy
from Solid
Municipal
Waste

Aiming to establish advanced models for both reduction of waste disposal cost and reduction of CO2
emissions. By using the software. promote the optimal matching and usage of waste generated raw fuel.
It achieve a total recycling of factory waste.

¥ e |

Landfill disposal

Incineration

Enwronment
usiness BPO

<

IRPC industrial

[

Jurisdiction

Q'G

administrative|DIW)

Alternative
mater{a;?t

J ?uel

Cement plant

Recycled materials

11T

(TEnvironment business BPO

negotiation of government)

Provides the mechanism responsible for the business associated with waste management,
{Management of waste generated information, negotiation of a waste processing and collection,

Efficient waste management, legal complisnce, proper management, risk reduction

(2 Temporary recycling plant

analyzing the waste generated from industrial within companies, and formulated,
and recycled to the alternative fuel that can be used in the cement industry.
Proposal of optimial recyding method, Promotion of 3R

——

Current
Situation

MSW(500t/d) i Planned by
, Reference 4
Combustipl
'\"‘ < Scenario LRSS
g Valulbld Wastey
|

e reative

s
 COMMONs
bdesiznhot £ oy
i,
Organ

Comp  Whsts
st
Neo,

NatmnalGrld

Recy  VoFte | Project
Scenario

B

esidue |-
& Ash

1 JPlanned Project by GPSC . S

|I Pre Treatment |
I +  Compiler iy -
I+ RDF -

Power Plant{9.9MW)
Boiler
Turbine

Emlssmﬂ
Factar =0, 51 13
tcozf’MWh}]

Net Electricity to be exported 43,560MWh / year
!

st Jj 1 L= B
Segregation | Solid Waste Process Center of Rayong PA { CH4{0 emission after project

) implementation)

Landfill
(Current Situation & Prospect)

1%t Phase

Capacity 52,000t for 20102011

closed (MSW will be dug up 5 years later)
2" Phase
Capacity 80,000t for 2012-2014
filled by 100,000t of MSW (over capacity)
3" Phase

Capacity 120,000t for 2015 and onward
will be full within 2 year for the case of
continuous receipt of 125t/day of MSW

.




Advantages for local government and businesses in Japan and Thailand

through City-to-City Cooperation

Japanese local governments Thailand local governments

* New experience, know-how, and
technology can be achieved at
lower administrative costs

® * Long-term follow-up support can
be received through mutual trust.

* The successful business
: opportunities for Thailand
companies can be identified and
lead to the stimulation of the
local/regional economy.

* Reduction of CO: emissions can
lead to the simultaneous
mitigation of pollution and
improvement in lifestyle quality.

 Experience and know-how of
Japanese cities can be provided for
issues in partner cities.

« Comprehensive projects can be S
identified as a result of involvement B
from the earliest stages of action =
planning and work planning

* The successful business
opportunities for Japanese
companies can be identified and
lead to the stimulation of the
local/regional economy.

» Thailand businesses

s e Easy access to potential Japanese
technologies

. * There is a sense of security when
' technology is introduced as a
result of mutual understanding
and support between cities.

there is a relationship of mutual * Japan’s low-carbon technologies
can be introduced where there are

trust between municipalities. reservations about costs through
*  Practical proposals can be the application of the JCM.

developed in line with action plans
as a result of involvement from the
earliest stages of planning.

Japanese businesses

 Japanese businesses can
understand the real needs of
partner cities

* Barriers to entry into overseas
markets can be lowered because
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. Thank You

| 'TJu"r_\'_':ichﬂi'?§6:f16,:§i..rector, Kitakyushu City
D.G.J.Premakumara, Senior Researcher, IGES
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Abbreviation

- JCM : Joint Crediting Mechanism
*PDD: Project Design Document
-JC: Joint Committee

PP : Project Participant
*TPE: Third Party Entity



I.Scheme of the JCM



Basic Concept of the JCM

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

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

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

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

Operation and
management by the Joint
Committee which consists

of representatives from

- the both sides
Used to achieve GHG emission

Japan’s emission Credits reduc
reduction target removals,

*measurement, reporting and verification 2



Features of the JCM

(1) The JCM starts its operation as a non-tradable credit type
mechanism.

(2) Both Governments continue consultation for the
transition to a tradable credit type mechanism and reach
a conclusion at the earliest possible timing, taking
account of implementation of the JCM.

(3) The JCM aims for concrete contributions to assisting
adaptation efforts of developing countries after the JCM
is converted to the tradable credit type mechanism.

(4) The JCM covers the period until a possible coming into
effect of a new international framework under the
UNFCCC. 5




JCM Partner Countries ]

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

Jan. 8,2013

(Ulaanbaatar)

Bangladesh Ethiopia

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

Lao PDR
Aug. 7, 2013
(Vientiane)

Ll
Saudi Arabia
May 13, 2015

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

# In addition, the Philippines
and Japan signed an aide

! memoire with intent to

Chile Myanmar Thailand establish the JCM.

May 26, 2015 Sep. 16, 2015 Nov. 19, 2015

(Santiago) (Nay Pyi Taw) (Tokyo) 7




I1. COP21 Paris



Statement by Prime Minister Shinzo Abe at the COP21 (Excerpt)

PARIS2015

cop MP11

The second component of Japan’s new set of contribution is innovation. The
key to acting against climate change without sacrificing economic growth is the
development of innovative technologies. To illustrate, there are technologies to
produce, store and transport hydrogen towards realizing CO2—free societies, and
a next-generation battery to enable an electric car to run 5 times longer than the
current level. By next spring Japan will formulate the “Energy and Environment
Innovation Strategy.” Prospective focused areas will be identified and research
and development on them will be strengthened. (snip)

In addition, many of the advanced low-carbon technologies do not generally
promise investment-return to developing countries. Japan will, while lowering
burdens of those countries, promote diffusion of advanced low carbon
technologies particularly through implementation of the JCM.




{ Japan’'s INDC (Excerpt) |

Q Japan's INDC towards post-2020 GHG emission reductions is at the level of a reduction of
26.0% by fiscal year (FY) 2030 compared to FY 2013 (25.4% reduction compared to FY 2005)
(approximately 1.042 billion t-CO2eq. as 2030 emissions), ensuring consistency with its energy
mix, set as a feasible reduction target by bottom-up calculation with concrete policies, measures
and individual technologies taking into adequate consideration, inter alia, technological and cost
constraints, and set based on the amount of domestic emission reductions and removals
assumed to be obtained. .

Information to facilitate clarity, transparency and understanding

O The JCM is not included as a basis of the bottom-up calculation of Japan's emission reduction
target, but the amount of emission reductions and removals acquired by Japan under the JCM
will be appropriately counted as Japan’s reduction.

Reference information

GHG emissions and removals

JCM and other international contributions

Q Japan establishes and implements the JCM in order both to appropriately evaluate
contributions from Japan to GHG emission reductions or removals in a quantitative manner
achieved through the diffusion of low carbon technologies, products, systems, services, and
infrastructure as well as implementation of mitigation actions in developing countries, and to use
them to achieve Japan’s emission reduction target.

O Apart from contributions achieved through private-sector based projects, accumulated emission
reductions or removals by FY 2030 through governmental JCM programs to be undertaken
within the government's annual budget are estimated to be ranging from 50 to 100 million t-COh

10




Thailand
Intended Nationally Determined
Contribution (INDC: Excerpt)

e Thailand intends to reduce its greenhouse gas emissions by
20 percent from the projected business-as-usual (BAU)
level by 2030.

e The level of contribution could increase up to 25 percent,
subject to adequate and enhanced access to technology
development and transfer, financial resources and capacity
building support through a balanced and ambitious global
agreement under the United Nations Framework
Convention on Climate Change (UNFCCC).

11



PARIS AGREEMENT Article 2

(a) Holding the increase in the global average temperature to well
below 2 ° C above pre-industrial levels and to pursue efforts to
limit the temperature increase to 1.5 ° C above pre-industrial

levels, recognizing that this would significantly reduce the risks
and 1mpacts of climate change;

12



PARIS AGREEMENT Article 4

2. Each Party shall prepare, communicate and maintain
successive nationally determined contributions that it intends
to achieve. Parties shall pursue domestic mitigation measures,
with the aim of achieving the objectives of such contributions.

12. Nationally determined contributions communicated by Parties
shall be recorded in a public registry maintained by the
secretariat.

13



PARIS AGREEMENT Article 4

9. Each Party shall communicate a nationally determined
contribution every five years in accordance with decision 1/CP.21
and any relevant decisions of the Conference of the Parties serving
as the meeting of the Parties to the Paris Agreement and be informed
by the outcomes of the global stocktake referred to in Article 14.

10. The Conference of the Parties serving as the meeting of the Parties
to the Paris Agreement shall consider common time frames for
nationally determined contributions at its first session.

14



PARIS AGREEMENT Article 4

3. Each Party’s successive nationally determined contribution will
represent a progression beyond the Party’s then current
nationally determined contribution and reflect its highest
possible ambition, reflecting its common but differentiated
responsibilities and respective capabilities, in the light of different
national circumstances.

15



L InNe Juivi reiatead Artcies in tne rdris Agreerment ]

Article 6 of the Agreement

2. Parties shall, where engaging on a voluntary basis in cooperative approaches that
involve the use of internationally transferred mitigation outcomes towards
nationally determined contributions, promote sustainable development and
ensure environmental integrity and transparency, including in governance, and
shall apply robust accounting to ensure, inter alia, the avoidance of double
counting, consistent with guidance adopted by the Conference of the Parties
serving as the meeting of the Parties to the Paris Agreement.

3. The use of internationally transferred mitigation outcomes to achieve nationally
determined contributions under this Agreement shall be voluntary and authorized
by participating Parties.

» Use of market mechanisms, including the JCM, is articulated under Article 6 which prescribes for

the use of emission reductions realized oversees towards national emission reduction targets.

» The amount of emission reductions and removals acquired by Japan under the JCM will be
appropriately counted as Japan’s reduction in accordance with the Paris Agreement.

» Japan is going to contribute to the development of the guidance for robust accounting including
for avoidance of double counting to be adopted by the CMA™.

*the Conference of the Parties serving as the meeting of the Parties to the Paris Agreement

16



III. Structure of the JCM
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Structure of the JCM

Japan

Joint Committee

*Naotifies

registration
of projects | « Develops/revises the
: rules, guidelines and

= methodologies

* lssuance of credits

*Reports

[T * Registers projects
issuance of | | piceisses the
credits

implementation of JCM

Host Country

*Natifies

registration
of projects
e

* |ssuance of credits

—
*Reports

issuance of
credits

a

*Request registration

*Request’ f projects
issuance
_-af credits” *Submit PDD .
/monitoring

report

Project Participants Third party entities

*Implementation & -Validate projects

manitoring of projects | «nfarm «Verify amount of
results of GHG emission
validation reductions or

Jverification | removals

P Qn_n duct palicy EnnmttﬁtiD‘\t\
quest.regl

SO

'HE
of project
Submit PDD of credits
/maonitoring \Ed\

report

P —

Project Participants

*Inform

. | *Implementation &
manitoring of projects

results of
validation
Jverification

18



IV. The JCM Project Activities
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The JCM Project Activities

Monltorlng .............................
(Monitoring Report)

I TPE Verification

Decision on the amount
of credits to ot



Progress of the JCM in each partner country as of June 10t 2016

Pipeline (JCM Model &

ccpwz:::' ieei:s Start from No. of JC ho: zﬁ;ﬂizﬁmd ’:Jnae.\&fong:;\i’eeg demopstration projects
in FY13-15)
Mongolia Jan 2013 3 i 2 a4 ‘
Bangladesh | Mar2013 3 1 §
Ethiopia May 2013 2 1 1
Kenya Jun 2013 2 1 3
Maldives Jun 2013 2 1 2
Viet Nam Jul 2013 4 4 5 14
Lac PDR Aug 2013 1 | B
Indonesia Aug 2013 5 6 10 22
Costa Rica Dec 2013 1 i BRI EE
Palau Apr 2014 3 1 1 3
Cambodia Apr 2014 2 1 B I
Mexico Jul 2014 1
Saudi Arabia May 2015 1 1
Chile May 2015 1
Myanmar Sep 2015 T 1
Thailand | Nov2015 1 .
Total 16 33 13 23 67

15




| Necessary documents for the JCM |

{Subject to further consideration and discussion with host countnes)

Rules and Guidelines

v" Rules of Implementation
v" Project Cycle Procedure
Overall v" Glossary of Terms
v" Guidelines for Designation as a Third-Party
Entity (TPE guidelines)
\ . v" Rules of Procedures for the Joint
Joint Committee :
Committee (JC rules)
v" Guidelines for Developing Proposed
Methodology Methodology (methodology guidelines)
Developing | v Guidelines for Developing Project Design
_ a PDD Document and Monitoring Report (PDD
Project Monitoring and monitoring guidelines)
Procedures
Validation |v Guidelines for Validation and Verification
Verification (VV guidelines)




Basic Concept for Crediting under the JCM ﬂ

GHG emissions from

(Subject to further consideration and discussion with partner couniries)

In the JCM, emission reductions to be credited are defined as the
difference between “reference emissions” and project emissions.

The reference emissions are calculated below business-as-usual
(BaU) emissions which represent plausible emissions in providing

the same outputs or service level of the proposed JCM project in the
partner country.

This approach will ensure a net decrease and/or avoidance of GHG
emissions.

sources covered by a

project

Start of project operation

~~

__ Likely range of BaU emissions

Reference Emissions

Emission
Reductions
(credits)
P e Profject emissions

Time 40




| Addendum: ways to realize net reduction __|

GHG emissions from

(Subject to further consideration and discussion with host countries)
A net decrease and/or avoidance of GHG emissions can be realized
in alternative way, instead of calculating the reference emissions
below BaU emissions.

Using conservative default values in parameters to calculate project
emissions instead of measuring actual values will lead calculated
project emissions larger than actual project emissions.

This approach will also ensure a net decrease and/or avoidance of
GHG emissions, as well as reduce burdens of monitoring.

Start of project operation

. === Ball en s

> | T “.

ﬂ ! R Emission

[ Reductions

¢ 9 i (credits)

o9 ; Calculated project emissions
(=N | . e

@ A e e A ct Gl project emissions

= i

o

%5

Time



|__Basic concept of Eligibility criteria in JCM methodology _J

(Subject to further consideration and discussion with partner countries
Eligibility criteria in JCM methodologies contain the following:

¥ The requirements for the project to be registered as a JCM project. <Basis for the
assessment of validation and registration of a proposed project>
v The requirements for the project to be able to apply the JCM methodology. <same as
“applicability condition of the methodology” under the CDM>
1. Both Governments determine what technologies, products, etc should be included in the
eligibility criteria through the approval process of the JCM methodologies by the Joint
Committee.
2.

Project participants can use the list of approved JCM methodologies when applying for
the JCM project registration.

Examples of eligibility criteria 1.
» Introduction of xx (products/technologies) whose design efficiency is above xx (e.g.
output/kWh) <Benchmark Approach>
~ Introduction of xx (specific high efficient products/technologies, such as air conditioner

with inverter, electric vehicles, or PV combined with battery) <Positive List Approach>
Examples of eligibility criteria 2.

~ Existence of historical data for x year(s)

» Electricity generation by xx (e.g. PV, wind turbine) connected to the grid
 Retrofit of the existing boiler

N
w




V. Concept of MRV & Structure of MRV
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1. Concept of MRV & Structure of MRV

[ M —Concept of MRV — N
Monltorln Creating M with considering V

PP: Establish the Monitoring Plan
TPE: Vahdatej%he Monitoring Plan
JC: Approval o the Monitoring Plan

. PP: Implementing Monitoring Activities in accordance with the
Monitoring Plan and Prﬂ)aratlon of Monitoring Report

TPE: Verity whether the Monitoring Report complies with the
’ Monitoring Plan or not bf;




2. Developing a Monitoring Plan taken into account the
Verification is the most important

Documents for PPs

ection X.X Data and parameters to be monitored
Parameter No.1 \

Monitoring Report

arameter No.1

——

Documents for
Verification Entity

Parameters [EGy Parameters EGy

Description of data | Net electricity supplied to the grid Desoription of data | Net electricity supplied to the grid
Estimated Values 10,000 Monitored Values 9,800

Units MWh/y Units MWh/y

Monitoring Pattern pattern B Monitoring Pattern pattern B

[Sales and Purchase Invoices

Source of data
[VreasureTTenT metron

Jinvoices issued by the grid company

Sales and Purchase Invoices

Source of data
[VreasTreTTeTTT metow

Invoices issued by the grid company

Monitoring Frequency
(Monitoring, Reading,
Recording frequency)

Monitoring: —
Reading: Once a month
Recording: Once a month

Monitoring Frequency
(Monitoring, Reading,
Recording frequency)

Monitoring: —
Reading: Once a month
Recording: Once a month

QA/QC Procedures

PP checks the data from invoices with the data
monitored by backup meters.

The conservative amount after the cross—
check is to be used for the calculation of ERs.
The backup meters are to be verified at least
every three years in accordance with the
national regulation.

QA/QC Procedures

PP checks the data from invoices with the data
monitored by backup meters.

The conservative amount after the cross—
check is to be used for the calculation of ERs.
The backup meters are to be verified at least
every three years in accordance with the
national regulation.

Monitoring Plan

Other Comments

NA

If there are any
changes from the
registered monitoring
plan such as
calibration delay,
please summarized the

changes.

O No changes

O Changes occurred

(If changes occurred, summarize the fact and
reason)

Monitoring Report

The Monitoring Plan taken
into account the Verification

Is most important.

Section X.X Data and parameters to be monitored

P

arameter No.1

Check if the information such as “Parameters”, O Yes

“Description of data”, “Units” in the registered monitoring |[J No

plan is correctly applied in the monitoring report. (If No, summarize the fact and reason)
O Yes

Check if “Monitored Values” are correct. O No
(If No, summarize the fact and reason)

Check if “Monitoring Pattern” and “Source of data” are in E L‘ZS

line with the registered monitoring plan.

(If No, summarize the fact and reason)

Check if “Measurement methods and procedures” is in line
with the registered monitoring plan and explain how the
entity verified it.

O Yes
O No

(If No, summarize the fact and reason)

— how the team verified

ODR (evidences/measures)
OISV (evidences/measures)
OOthers (evidences/measures)

Check if “Monitoring Frequency (Monitoring, Reading,
Recording frequency)” is line with the registered monitoring|
plan.

— Monitoring frequency:
Yes
O No

(If No, summarize the fact and reason)
— Reading frequency:
Yes

O No

(If No, summarize the fact and reason)

— Recording frequency:
Yes
O No

(If No, summarize the fact and reason)

Check if “QA/QC Procedures” was implemented as per
the registered monitoring plan and explain how the entity
verified it.

(For each QA/QC procedure)
O Yes
O No

(If No, summarize the fact and reason)

— how the team verified

CIDR (evidences/measures)
OSV (evidences/measures)
OOthers (evidences/measures)

Check if there are any changes from the registered
monitoring plan such as calibration delay.

If the entity identifes the changes, describe how the
chages have been treated.

O No changes

O Changes occurred

(If changes occurred, summarize the fact and
reason)

— If changes were identified, how the team
treated them. ()

C1As per BOCM manual (describe the

Verification Report

bf measures

Nna
£0O




3. Project Cycle of the JCM/BOCM

Monltorlng .............................
(Monitoring Report)

I TPE Verification

Decision on the amount
of credits to ot



4. Main Player and Supporter

e Main player of the scheme: PP (responsible for
the GHG emission reductions/removal)

e Others: Supporter (Scheme owner, Consultant,
NGO, Experts, Verifier)

Vs

Key to success: Management and Operation of
project activities (including monitoring activities)
by PP (Main player) independently

30



S. Monitoring and Quantifying
emissions/ removals

(1) Activity data

- Value representing the amount of PP’s activity during
the monitoring period

-PP’s responsibility: Monitoring of activity data

(Ex. Amount of consumed coal :sales/purchase
invoices, etc.)

(2) Emission/Removal factor

- Joint Commiittee: Determination of default values

— Approved Methodologies

31



6. The data which needs to be monitored

in order to quantity emission reductions credibly

e CO2Emissions (ton)=

Amount of Activity(ton, kl, KNm;. GJ. MWh)
X Emission factor ( ton-CO, /GJ, ton-CO, /MWh)

 Accurate and precise monitoring of activity data
— To ensure credible quantification of
the emission reductions
- Activity data: amount of fuel, raw materials, heat,
and electricity consumption

(measured by using verified or calibrated measurement
instruments)

oL



7. Monitoring and Quantifying

emissions / removals

Use of default values (conservative)

' Condition for the application of default values
- Boiler efficiency :
- Electricity consumption : kWh

Simplify the monitoring activity

A%
Parameters to be monitored
— only the Activity Data

33



8.1 Accuracy & Precision
S500¢g correct or not?

34



8.2 Accuracy & Precision

High Accuracy High Precision
Low Precision Low Accuracy

35



8.3 Permissible Uncertainty

95 percent confidence interval :2¢

whngay MBS niavicom

=3

L2




NMIER. ZAERNY —7 v a v TEEER2—2

VI. Validation/Verification Process
of the JCM



Stagel : Validation

Independent evaluation of a proposed JCM
project by a Third Party Entity(TPE) in order :

1) to be registered as a JCM project;

2) to determine whether actual monitoring systems and
procedures comply with the monitoring plan;

3) to check 1f the monitoring arrangements are ready to
start monitoring activity, ensuring the emission
reductions achieved by the project activity can be
reported and verified.



Stagel : Validation

Validation process shall be conducted based on Objective

Evidences.

e Objective evidences

Objective evidence 1s independent information from PP

that shows or proves that something exists or 1s true.

Objective evidence can be collected by performing
observations, measurements, tests, or by using any other

suitable method.



Stagel : Validation

Stepl PP: Preparation of draft PDD (Including Monitoring Plan)
and MoC(Modalities of Communication) ;
!
Step2 PP— JC&TPE: Submission of draft PDD (Including
Monitoring plan) with MoC;
!
Step3 JC : Making draft PDD (Including Monitoring plan)
publicly available and collect Public Inputs;
!
Step4 TPE: Validation of draft PDD
(Including Monitoring Plan) based on objective evidence;

!’
StepS PP: Completion of PDD(Including Monitoring Plan);




Stagel : Validation

Step6 TPE : Preparation of Validation Report;

!
Step7 TPE— PP: Submission of Validation Report;

|
Step8 PP— JC: Request for Registration as a JCM project;
- Submission of PDD (including Monitoring Plan),
MoC(Modalities of Communication)
and Validation Report;
|
Step9 JC : *Registration of the proposed project as a JCM
Project;

- Approval of the Monitoring Plan in the registered PDD;




Stage2 : Implementation of Monitoring Activities and
Preparation of draft Monitoring Report

Stepl0 PP: Implementing Monitoring Activities in accordance
with the approved Monitoring Plan;
l
Stepl1 PP: Collecting, Recording , Archiving, Summarizing and
Reporting the Monitored Data;

!
Stepl2 PP: Preparation of draft Monitoring Report

during the Monitoring Period;

l



Stage3 : Verification

Periodic independent review and ex post
determination by TPE of the monitored/reported
GHG emission reductions as a result

of the registered JCM project during

the Monitoring Period:

1) to determine whether the project activity has been
implemented and operated as per the registered
PDD and the approved monitoring plan;



Stage3 : Verification

2) to determine whether actual monitoring systems
and procedures comply with the approved
monitoring plan;



Stage3 : Verification

3) to assess whether the data 1s
measured/recorded/archived/collected/reported as
per the approved monitoring plan and GHG
emission reductions achieved by the project
activity 1s correctly calculated.

% Verification process shall be conducted based on
Objective Evidences.




Stage3 : Verification

Stepl3 PP— TPE: Submission of
draft Monitoring Report;

!
Stepl4 TPE: Verification of

draft Monitoring Report;

!
Stepl5 PP: Completion of Monitoring Report;




Stage4 : Request for Issuance and
Issuance of Credits

Stepl6 TPE : Preparation of Verification Report;

!
Stepl7 TPE— PP: Submission of Verification Report;

l
Stepl18 PP— JC: Request for Issuance;

* Submission of Monitoring Report

with Verification Report;

!

Step19 JC: Determination on amount of credits to be 1ssued;

Government: Issuance of Credits.

10



VII. International Equivalence of
Measurements & Calibration

11



1

nternational equivalence of

measurements: the CIPM MRA

e The CIPM(International Committee for

Weights and Measures) MRA (Mutual
Recognition Arrangement) 1s the framework

C

t]

arough which National Metrology Institutes
emonstrate the international equivalence of

t]

helr measurement standards and the

calibration and measurement certificates
they 1ssue.

12



JCGM (Joint Committee for Guides in
Metrology) 200:2012 2.39 “Calibration”

operation that, under specified conditions, in a first
step, establishes a relation between the quantity

values with measurement uncertainties provided by

measurement standards and corresponding

indications with associated measurement uncertainties

and, in a second step, uses this information to establish

a relation for obtaining a measurement result from an

indication




JCGM 200:2012
2.39 Calibration

NOTE 1 A calibration may be expressed by a statement,
calibration function, calibration diagram, calibration
curve, or calibration table. In some cases, 1t may

consist of an additive or multiplicative correction of the

indication with associated measurement uncertainty.

NOTE 2 Calibration should not be confused with
adjustment of a measuring system, often mistakenly

called “self-calibration”, nor with verification of
calibration




JCGM 200:2012
2.39 (6.11) Calibration

NOTE 3 Often, the first step alone in the above definition

1s perceived as being calibration.



Calibrating of Measuring Instruments

e One important requirement of the quality
assurance system 1s the traceability of a
measuring instrument to national standards.
This demand 1s generally based on ISO 9000
requirements. The traceability 1s given, if a
measuring instrument or measuring system was
calibrated in an uninterrupted chain using a
reference, which 1n turn 1s traceable to national
standard.

16



How long is the calibration valid?

e The determination of when to perform a
calibration 1s solely the responsibility of the
user.

e The application, which means the conditions of
the workplace, the type of usage of the
measuring unit, frequency of use and safety
requirements of the product to be assembled,
decisively influence the required number of
calibration intervals.

17



How long is the calibration valid?

e [f measuring systems are integrated into the
moving assembly process, then it will certainly
be more meaningful to select shorter
calibration intervals compared to measuring
systems used 1n a laboratory environment.
Calibration intervals can be significant
anywhere from 3 months to approximately 2
years.

18



VII. Calculation of Reference Emissions
& Emission Reductions for Power
Generation from Waste Heat from

MSW incineration in Rayong,
Thailand

19



Determination & Calculation of
Reference Emissions

e RE, : Reference CO, emissions during the period of year y
[tCO,/y]

REy — PEGy X EFCOZ,grid

RE, : Reference emission [tCO2/y]

PEG, : Project net quantity of electricity generation and supply to the
grid in the project in year y [MWh/y]

EFcpygia ¢ Emission factor for grid electricity in year y[tCO2/MWh]

Reference emissions are calculated by multiplying the grid
emission factor by the amount of monitored net electricity
generated and supplied to the national grid by the project.

20



Calculation of Project Emissions: PE [tCO,]/yr

B Project emissions are the total of the following emissions:

* Emissions associated with the electricity consumption
* Emissions associated with the fossil fuel consumption
* Emissions associated with the RDF consumption

I:,Ey = I:,Eelec,y t I:,Eff,y t I:’ERDF,y

PE Project Emission in year y [tCO2/y]

y
PE..., Project Emissions associated with the electricity consumption

=Consumption of Import Electricity from the Grid (MWhly)
X Grid Emission Factor (CO2-ttMWh)
PE;,  Project Emissions associated with the fossil fuel consumption

=Consumption of Fossil Fuels (tonly) XNCV (GJ/ton) X
Emission Factor(ton-CO2/GJ)

PEgpr, Project Emissions associated with the fossil fuel usage
=Weight C(ton/y) of Waste Plastic Fuel X C% comes from fossil
fuel X 44/12

21



Calculation of Emission Reductions

e Emission reductions are calculated as the difference
between the reference emissions and project
emissions.

e ER, =RE, - PE,
ER, : GHG emission reductions in year y [t-CO,e]
RE, : Reference emissions in year y [t-CO,e/y]
PE, : Project emissions in year y [t-CO,e/y]

22



IX. MRYV Experiences in another JCM
Project

23



1. Heat Only Boiler (HOB) Project in Mongolia

24



1.1 Figure of all emission sources and
monitoring points relevant to the JCM project
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1.2 MRV (Measurement, Reporting and Verification)

under the JCM

Robust, transparent, consistent and accurate monitoring and reporting of
greenhouse gas emissions are essential for the effective operation of the
JCM in Mongolia.

MRV is the key process for ensuring reliability of reporting greenhouse

gas emissions in a simple way.

MRYV Process is as follows.

M-1: Draw input and output flow-diagram, such as Fuel, Heat and
Electricity in HOB.

M-2: Describe monitoring points and monitoring instruments while
operating the HOB relating to the emission sources in the flow-
diagram. : Figure 1.

M-3: Examine the accuracy of monitoring instruments.

- R-4:Calculate and Report the amount of emission reductions
using daily and monthly reporting data in the HOB.

- V-5: Verify the calculated and reported emission reductions with trail of
evidences, such as daily and monthly reporting data in the HOB.



1.3 MRV activities in the HOB

* Project Participants implemented

tElecrrical Gri(i

the MRV process and have to be ==k
responded to the verification pita Collet 27
activities with evidence trails. sl
![Electrical ngatln?;Eﬁ AC.onductoq
! . C'onsu:mprimJ SEoel #
* Reference emission sources > 1] Mo poi o
(Monitoring points) y—  Fear Quantity GEp)
- PH, : Net heat quantity supplied = > 1 [
by the project HOB o T fouong -H
\ at wrater
—Heat meter Controller rom e Lﬂﬂ ==l
;hVIOHJ'TOI‘iIl» int Zl Returning heat water

* Project emission sources
(Monitoring points)
* PH, : Net heat quantity supplied by the project HOB
—Heat meter Controller
*EC,, :Electricity imported from the grid
— Total hours of the project HOB operation

Figure 1. Flow-diagram



1.4 Calculation of Reference Emissions

e Reference emissions are calculated by “the reference coal
consumption”.

o REp — PHp / nRE, HOB X EFCOZ,coal

RE, : Reference CO, emissions during the period p [t-CO,/p]

PH,, : Net heat quantity supplied by the project HOB
during the period p [Gl/p]
—To be monitored ex post. (Monitored values)

EF 03 coa - CO, emission factor of coal [t-CO,/GJ]
— Determined in the AM002 ver01.0

28



1.5 Calculation of Project Emissions

e Project emissions are calculated by “the project coal

consumption” and “the electricity consumption of the project
HOB”

® PEp 3y PHp +nPJ, HOB X EFCOZ,coal + ECp X EFCOZ,grid

PE, : Project emissions during the period p [t-CO,/p]
EC, :Electricity consumption of the project HOB
during the period p [MWh/p]

EFco2ria 1 CO, emission factor of coal [t-CO,/MWh]
— Determined in the AM002_ver01.0

e EC,=RPCy;op ~1,000X HVMIP
HMP, : Total hours of the project HOB operation
during the monitoring period p [h/p]

—To be monitored ex post. (Monitored values)




1.6 Data and parameters determined
in the Approved Methodologies (AMO002 ver01.0)

Parameter Description of data Default value
Boiler efficienc 53.3%
1] y
RE, HOB of the reference HOB
Boiler efficienc 61.0%
1] y
PLHOB of the project HOB
EFc05 coal CO, emission factor  0.0909 t-CO2/GJ

of coal

CO, emission factor 1.1030t-CO2/MWh

EF i
CO2EM4 ot the grid electricity
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1.7 Calculation of Emission Reductions
e ER =RE - PE

ER, : Emission reductions during the period p [t-CO,/p]
RE, : Reference emissions during the period p [t-CO,/p]

PE, :Project emissions during the period p [t-CO,/p]
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1.8 Project-specific parameters to be fixed ex-ante

Parameter  Description of data Value
RPC,; hor Rated power 1.2 kW
’ consumption Catalog value provided

of the project HOB by the manufacturer of
the project HOB
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1.9 Parameters to be monitored ex-post

Parameter Units Monitoring  Measurement method and procedures

Method
PH GJ/p Actual *Meet the Mongolian National Standard
P m?asurement (MNS).
using o 0
TG MNS 6241:2011” (“Heat meters.
equipments General requirements for the installation,
commissioning, operational monitoring
and maintenance").
- Accepted uncertainty 1s & 5% according to
"MNS 4549:2005" ("Calculator of
heat meter. The method and means of
verification").
the Heat meter with the verification
—Official approval
" The verification validity :4 years
HMPp h/p iz;‘;?llrement Total time from the start time of

using measuring MONitoring to the end time of monitoring



2. MRV Research Study for Natural
Gas Combined Cycle Power Plant

34



2.1 Figure of all emission sources and
monitoring points relevant to the BOCM project

Gas Supplier
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Generator
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Generator Steam Turbine
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I |
[ |
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|
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Grid

1
A 4

Electricity

(2) Consumption of natural gas

(3) Net calorific value of natural gas

(4) CO2 Emission factor of natural gas

Recovery

(1) Power generated

and sent to the grid

@ Monitoring Point
35




2.2 Determination of Reference
Emissions

Reference emissions are calculated by
multiplying the amount of electricity sent
to the grid by the proposed project by the
Reference emission factor provided in the
approved methodology.
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2.3 Calculation of Reference Emissions

o RE, =EGy;, * EFy;

RE, : Reference CO, emissions during the period of year y
[tCO,/y]

EGy,, : Power generated and sent to the grid in year y
[MWh/y] —To be monitored ex post.

EF,r : Reference emission factor provided in the approved
methodology
[tCO,/MWh] — Fixed ex ante
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IX.1 References

e Information on JCM Partner Countries: Thailand

https:// www.jcm.go.jp/th-jp/about

e Recent Development of the Joint Crediting Mechanism
(JCM) August 2016  Government of Japan

http:// www.mmechanisms.org/document/20160822 JCM_goj_eng.pdf

e PARIS AGREEMENT

http://unfccc.int/files/essential _background/convention/application/pdf/english
_paris_agreement.pdf

e Thailand INDC

http://www4.unfccc.int/Submissions/INDC/Published%20Documents/Thailan
d/1/Thailand INDC.pdf

e Japan INDC

http://www4.unfccc.int/Submissions/INDC/Published%20Documents/Japan/1/
20150717 Japan's%20INDC.pdf




IX.2 References

e International vocabulary of metrology — Basic and

general concepts and associated terms (VIM) JCGM
200:2012

http://www.bipm.org/utils/common/documents/;cgm/JCGM 200 2012.pdf
e C(Calibrating of Measuring Instruments, DEPRAG.

http://www.deprag.com/en/screwdriving-technology/technical-
information/calibrating-of-measuring-instruments.html
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THANK YOU!

Shigenari Yamamoto
Asia Engineering Consultant Co., Ltd. (AEC)

s-yamamoto@aec-inc.jp
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CLIMATOLOGICAL DATA FOR THE PERIOD 2015-2015

Station RAYONG Elevation of station above MSL 2.6 Meters
Index Station 48478 Height of barometer above MSL 4.54 Meters
Latitude 12° 37' 56.0" N Height of Thermometer above ground 1.2 Meters
Longitude 101° 20' 37.0"E  Height of wind vane above ground 15 Meters
Height of rainguage 0.94 Meters
Elements N-Years JAN FEB
Pressure(hPa) Mean 1 1013.2] 1012.6
Mean Daily Range 1 4 4.2
Ext.Max. 1 1018.9| 1017.93
Ext.Min. 1 1008.3| 1008.39
Temperature(Celsius) Mean Max. 1 30.1 30.6
Ext.Max. 1 31.5 32.3
Mean Min. 1 20.9 23.9
Ext.Min. 1 16.4 19.5
Mean 1 25.3 26.9
Dew Point Temp.(Celsius) |Mean 1 19.9 22.1
Relative Humidity(%) Mean 1 74 76
Mean Max. 1 89 87
Mean Min. 1 58 62
Ext.Min. 1 36 38
Visibility(Km.) Mean 1 7.3 7.2
07.00LST 1 6.5 6.5
Cloud Amount(1-10) Mean 1 4 4
Wind (Knots) Prev.Wind 1 S S
Mean 1 1.4 3.3
Max. 1 15 20
Pan Evaporation(mm.) Total 1 114.6 124.3
Rainfall(mm) Total 1 1.4 38.8
Num. of Days 1 2 3
Daily Max. 1 1.3 16.6
Sunshine Duration(hr.) Mean 1 270.1 244.8
Phenomena(Days) Fog 1 0 0
Haze 1 19 10
Hail 1 0 0
ThunderStorm 1 0 1
Squall 1 0 0




MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Annual
1011.9f 1010.2] 1008.6] 1007.9] 1007.9] 1008.3| 1008.9f 1011.2| 1010.7] 1012.7| 1010.34
4.1 4.1 3.6 3.1 3 3.3 4.2 4.2 4 4 3.82
1016.47| 1014.91| 1013.64| 1013.64| 1013.04| 1012.77| 1014.27| 1015.05| 1014.99| 1018.45[ 1018.9
1007.79] 1004.6] 1005.51| 1004.44{ 1002.12| 1002.57] 1000.53| 1006.44| 1006.26| 1008.21{ 1000.53
31.2 32.3 32.4 31.8 31.5 31.6 31.2 31.7 33 32.3 31.6
32 33.5 34 33.7 32.3 35.2 34 34.2 34.5 33.5 35.2
26.8 27 28.9 27.5 28 27.1 26.1 25.1 24.9 23.8 25.8
23.5 23.5 26 23 23 23.6 23.2 23 24 20 16.4
28.7 29.3 30.3 29.6 29.5 29.2 28.5 27.9 28.3 27.6 28.4
24.4 24.4 25.7 25.3 25.5 24.7 25 24.8 24.6 22.7 24.1
78 76 77 78 79 77 82 84 81 76 78.2
86 85 84 86 86 85 92 95 95 91 88.2
70 65 70 71 74 69 71 70 64 60 66.9
60 40 53 62 61 44 62 54 51 43 36
7.7 7.8 9.6 9.7 9.6 10 9.3 8.4 9.2 8.6 8.7
7.1 7.8 9.7 9.9 9.5 9.6 8.8 7.9 8.6 7.7 8.3
5 5 6 7 7 8 7 7 5 5 5.8
S S S S S SW S S S S -
3.3 3 4.3 4.1 6 5.6 3.7 1.6 1.6 1.8 3.3
17 15 31 25 20 20 20 18 18 22 31
150.6 142.6 161.3 140.5 156.1 137.7 110.8 108.8 120.1 125.9] 1593.3
28.9 25.4 175.6 233.3 52.5 107.9 407.3 228.5 108.5 41.6| 1449.7
5 4 12 18 12 10 17 18 9 3 113
12.5 16.3 84 53.5 12.6 54.7 103.1 54 40.3 40.2 103.1
229.4 236.3 201.6 181.5 174.6 180 149.3 188.9 248.1 259.6] 2564.2
0 0 0 0 0 0 0 0 0 0 0
3 9 2 0 0 0 0 3 2 9 57
0 0 0 0 0 0 0 0 0 0 0
4 5 10 7 2 9 12 17 11 5 83
0 0 0 0 0 0 0 0 0 0 0




CLIMATOLOGICAL DATA FOR THE PERIOD 2016-2016

Station RAYONG Elevation of station above MSL 2.6 Meters
Index Station 48478 Height of barometer above MSL 4.54 Meters
Latitude 12° 37' 56.0" N Height of Thermometer above ground 1.2 Meters
Longitude 101° 20' 37.0"E  Height of wind vane above ground 15 Meters
Height of rainguage 0.94 Meters
Elements N-Years JAN FEB
Pressure(hPa) Mean 1 1012.8| 1013.4
Mean Daily Range 1 4.1 4.3
Ext.Max. 1 1019.44| 1018.16
Ext.Min. 1 1007.12| 1007.85
Temperature(Celsius) Mean Max. 1 31.1 31.4
Ext.Max. 1 33.6 34
Mean Min. 1 23.8 23.5
Ext.Min. 1 16.5 16.3
Mean 1 27.2 27.1
Dew Point Temp.(Celsius) |Mean 1 22.7 21.2
Relative Humidity(%) Mean 1 77 72
Mean Max. 1 89 87
Mean Min. 1 65 57
Ext.Min. 1 34 30
Visibility(Km.) Mean 1 8 6.9
07.00LST 1 6.5 5.7
Cloud Amount(1-10) Mean 1 5 5
Wind (Knots) Prev.Wind 1 S S
Mean 1 2.7 2.9
Max. 1 15 21
Pan Evaporation(mm.) Total 1 115.8 132.9
Rainfall(mm) Total 1 108.4 5.3
Num. of Days 1 9 1
Daily Max. 1 33.8 5.3
Sunshine Duration(hr.) Mean 1 - -
Phenomena(Days) Fog 1 0 0
Haze 1 5 14
Hail 1 0 0
ThunderStorm 1 0 1
Squall 1 0 0




MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Annual
1011.7{ 1009.2| 1007.9] 1008.2] 1007.8] 1006.3] 1007.6 1008| 1009.9] 1010.7 1009.46
4 4.2 3.9 3.3 3.2 3.4 3.8 4 3.9 3.9 3.83
1017.13| 1014.27| 1012.67( 1011.57{ 1011.7| 1012.77] 1011.88] 1013.9| 1015.75( 1015.5| 1019.44
1007.37] 1004.31| 1003.93| 1004.16{ 1004.24| 1001.8] 1003.79| 1003.88] 1005.5[ 1006.34{ 1001.8
31.8 33.3 33.6 31.9 31.3 31.6 31 314 32.7 31.7 31.9
32.7 34.5 35 33 33.2 32.3 32.2 32.8 35 34 35
27.2 29.1 29 27.1 26.2 27.8 26.5 25.6 24.9 23.5 26.2
21 27 24.8 23.5 23.6 24.3 23.5 23.5 22.8 21 16.3
29.1 30.7 30.9 29.3 28.7 29.5 28.6 27.9 28.3 27.1 28.7
24.7 25.8 26.1 25.3 25.4 25.4 24.9 24.9 24.1 20.7 24.3
78 76 76 80 83 79 81 85 79 70 77.8
85 82 85 89 92 87 89 94 93 83 87.8
69 67 68 72 74 73 73 72 63 52 67
44 59 54 62 51 68 66 57 48 35 30
7.2 8.1 9.2 9.8 9.8 10 9.8 9 10.1 9.8 9
6.6 7.6 8.6 9.4 9.3 9.8 9.7 8.6 9.8 9.4 8.4
5 4 6 8 8 7 8 8 6 6 6.3
S S S S,S SW S S N,S N N -
4.1 5 5 4.6 3.7 6.5 4 1.7 1.3 2.5 3.7
13 12 17 35 28 22 16 24 19 16 35
145.5 172 163.3 143.7 128.8 162.9 128.1 113.6 131.2 130.3] 1668.1
1.7 0 95.4 200.4 248.5 111.3 270.4 190.1 76.4 0.6] 1308.5
3 0 7 19 20 11 14 20 10 2 116
1 - 61.7 30.3 68.1 53.6 105.9 42.8 32.2 0.6 105.9
0 0 0 0 0 0 0 0 0 0 0
4 4 3 0 0 0 0 1 2 9 42
0 0 0 0 0 0 0 0 0 0 0
2 0 9 10 9 7 9 16 8 0 71
0 0 0 0 0 0 0 0 0 0 0
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