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ABSTRACT

(%)

This study aims to determine the management approach for organization

greenhouse gas emissions reduction and decreased them from the production per

unit in a case study of food and beverage company. Due to the cleaner technology

was applied for greenhouse gas emissions reduction within scope 1 (Fuel Oil) and

scope 2 (Electric Power). Greenhouse gas emissions shows a positive prospect with

downward trend from 1.73 TonCO,e/unit in year 2016 to 1.44 TonCO,e/unit in year

2017 (16.8%). In addition, it less than greenhouse gas emitted in year 2015 (1.59

TonCO,e/unit or 9.4%). These Results reveal that cleaner technology is an

appropriated method for greenhouse gas emissions reduction in Food And Beverage

Company.

Keywords: Carbon Footprint for Organization; Greenhouse Gas; Cleaner Technology
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1.9.2.5 nMsUapeiesaunszan (Greenhouse Gas Emission) #UN809 WIS

amuavesiwiseunsranfignuasegussenialutiiami



1.9.2.6 MIgandui1wisounsyan (Greenhouse Gas Removal) 818814 1IaE13

VaMuAYeIMYToUNTEANTIONFAT0BNIINUTTEINALWY I Tl

1.9.2.7 $7891uf9i50UNT2aNn (Greenhouse Gas Report) 11884 LoNa195n113

MenurateyaUsnamasounssanielddeasiinunguidmnenuideyaluldam

1.9.2.8 Uguisren13fingisounszan (Greenhouse Gas Inventory) unefy N3
wanauaaUdesMeuiTounsyan urasganduineisaunsyan Usinunsudesuazganduing

I3OUNTLANVDIDIANT

1.9.2.9 dnenmlunisvilmiinnnizlanseu (Global Worming Potential: GWP)
mneile Ardnennvesiwiseunszanlunisvililaniou deluediuuseansanlunisussad
AINTBURAEDIEVRIANTUY 9 TuusTEInIeA TngAnisuiun1suRSIdausouvesiing

Asuaulneantyn

1.9.2.10 armsueulaeenleaifisulia (Carbon Dioxide Equivalent: CO,e)
nngis Auansnuasnsalunsviiilaniewdemevluguisunuieaisueulaeanlyd

Farwanilanninavesingsounseanaamemdngninlunsvitliinniglaniou

1.9.2.11 Ugu (Base Year) muedla szezniatiignitvumdutis (eadundsd
C i = & v Ny, A s = =~
wseiluanaisainnisiiudeyanaelnls) iiegadszasalunisileuiisuaaiuninnis

Uasguazaanauuiinuiwiseunsean

v
v

1.9.2.12  wiheaisisyulaa (Facility) wunedle gunsal eiiluduninduay

ningan) visoniienaniegluvraulunnTEntiNvedednns

1.9.2.13 99An3 (Organization) MuEHY USEN W1e31u d1ilneu Aanis wuae

51913 @01 vismdunmeunioonsy 55u1a Taelind1iuasn1sUmIsNUTewLLEY

1.9.2.14 38533 (Business Unit) a8 ndignsuanvseniiefanssui

WEITDINUNNSAIUNNT I UBIANT

1.9.2.15 nguidmang (Intended User) nanefis yanavizenguyanainesn1si
Han1sUssduUinaigseunszanvesesinsidldiieusznaunisdndula (enadugnén &3
drusuuiinvey gavanlasanisieseunsyan gaua viegilauladiude iy yuvuly

VioeW DIANTTIUTOLONTL)



1.9.2.16 {3uRA¥aUTaya (Responsible Party) vunedia yanavisenduuana il

unumiuiinveusetedyyniifeitesiunisiuseawasnisiinisaiuayunisiavinteyaine

3PUNTLAN

1.9.2.17 gldusnns (Client) viuneds sernsvseyanaiveliinisnsiaaeuaIy
Tdlevsonsmuaeu (@alugiuiareutoya mhsnuiunzilounagiinisiusesdayafine

Saunsyanvteriduladiudedu o)

1.9.2.18 5¥AUTDINITTUTEY (Level of Assurance) WU18DY SLAUVDINITSUTDI
ausafinsanlutunsunismuasy lngeduieisanuazdeaignivasuldlunisnsisaey

v v 1 VY & % ¥ !
AINNONABDIVDNVDAA uuseanlmdu 2 szau laun

n) S2AUVBINITIUTOIUUUANMNANNA (Reasonable) LTusziuvaInis
SusesitmuaoulinissusesmansussiuninsnseasudeyatyTnenisimiFeunsean
TMFIMUSNIMBETaUNTEIN NMIATLIN LaENISTATINTIENUNE Ingd1edewmudaiinue
TuumnansussdumsusunaniurivesesAnavidoanassiuaina  dsinisudloteianann
yietnastasiiufiAntumelussnunanisussidiuwdiiugmuaoy

7) sEAUNMsTUsEIUUIAR (Limited) 1Tuszivueanisiusesitliinig
Susosuinan1sUstdiufiinisnsivaeu warudlvansed ”ﬁgﬂaaqsﬁu’umaumsﬂwLﬁuu,asmamu

NALNEIU19EIUY

1.9.2.19 anuilanszdnAg (Materiality) w18y ToRANAIN NISAZLIU ¥S0N1T
Unaula o NdanadensSusesingisounsyan uazdwmaduilleslugnsdnaulavesdiaenis

il mdnnsteziilldlunismeguiuunismuasu wagnsiaurunIsiiudegs

a =

WBNTUINTEUIUNITANANUESTEMIUABUD1ANEIUY ANUTansyddny ezl

é’sLya

AN

YauaTInINanazlIunIatatUauly 98YinlN155UT09US LAY OUNTLANABEABINS

Y Y

e

P lUldnuinmuRanaInte)

1.9.2.20 Yaianaind1Agy (Material Discrepancy) #u1889 ToRANAINTILAADIN
Toyanne ldasudiu wazsienumialunissusesdeyafineiiounsean Fdnaaudonis
ind

andulavesngudvnenslunsdidadeiuazlunmsiuviavun

1.9.2.21 AsAaauKa (Monitoring) vuneds nmsusviliuegsreilloswseilussey

Y9ITUaRELALANNGUMBITaUNTEAN TetoyauTinaiusounsyandu o Mngites



1.9.2.22 n1smuasu (Verification) ¥u188d nszuIUNIsNvieg aduszuy a1y
Wudaszuastuinduatsdnualsnus elsediuniswanalSuiuigisounsean wWisuiisu

AULNUNNITNIUADU

1.9.2.23 wnasn1snIudau (Verification Criteria) 1894 wlguie 35aniunis

wsadearinuaildlunisensdadionSeuieuiunangiueg <

1.9.2.24 gmiuaeu (Verifien) ninefls Yaranienguuanadassiiinnuaunsaiay

AUt NSURAwaUlUNSEUINNNSMIUEIUUS LN U5 B UNSLINUDIBIANS

1.9.225 anulduuusu (Uncertainty)  wuneiis Jadeiiineatesiunisnssda

N3¥A18YestayanoNRdHAioNTALIANTIUTIM

1.9.3 fgwdniamnsansagy

1.9.3.1 wnsdniagy WWundadusionnsdisasundensulsenuutudavisoudiu
frihunszuaunsUgsanuaziivinufigumadl —18 fla ~20°C waziJundndusifianansaniu
Isvuiislewnlgu ou s videlulasim Tnsannsaifudnwilduiuds 18 1feu Fameuausasio
ANNABINT IR UIIaAluiuIBIA NSNS IMazdzAINaUle SauluAsauasaIntunig
WA @nusasuunls 3 Ussiavndn feenmnsifondn (Main Course) 1Wu o1sAIUsTAAT
A9 9 YU (Dessert) 11U YuNlners 9 Lage M1 (Snack/ Appetizer) LU 91%1s
F1vInFud wines wazdu 1

o w P

1.10 AMdARY: msusunanIuiveseshns; Awideunszan; walulansnaniiazen

v

Keywords: Carbon Footprint for Organization ; Greenhouse Gas;

Cleaner Technology
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NUNIITIUNTIY Wt Teyatildluiimunnuddelifiauasnadestunuimianisuimg
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2.1.1 MsAnwanamnIIun1UsEIEiuAsUBUNANIUYIvataeAns Tul 2561 desinsly

£ [
= =

NAUEAAMNITTUNVUNLTUTUTBIASUDUNANTUTIVRIBIANTAUBIANITUSISIANTS 9L TaY
s (J ! ! dl' & X ]

N3EAN (BIANITUMIYY) TIUIU 347 U9 LAENqUERAIMNT TN IMITHATIATRIANTUNEL Y

UINEA T 27 U SUAU 2 AB NaNgRaInnIsuNALazI el 91w 20 Wi

v v

JUAU 3 A NANISUSNISHAZEITNGIU 91U 18 AT AN 2.1

nRlandInnsy

Luanfiny

uddn

AW 2.1 IuuesrnsivunslouasusunansuYIvededAns U 2561

fun: oun. (2561)
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2.1.2 msAnensudesfinvdaunszanlugaavnssunanamisUssdniaududs

9AAIMNTINRIMNTANTATULTLA ioa manFousuusenmuududs fnsldndinu
lfuazartusoulumalulagnszuiunisudneinis kasn13UT9gno1n1s laun
wwasliiaufou 1wy Steamer Boiler flfidainadunsliendou uonnidafinnsld
ndanlni lunssuaunisuiBundoududeomsdnsosy suvsssuudivennia dadu
granmnssuesdEagUutuds asiinmsUdesfmiFounsransuiiosnannnslingdaauly
NTEUIUNITHAALIY 9 Taln nszurunIswlniainnslanassu (Fuel Combustion) waznis
UdegMwiseunsganniadeuanmslaluiy annwanisfinuiuazivuan Carbon Intensity
YDIQAAIMNTININT LABBIANITUTMITIANITABITBUNTZAN (BIANITUNIVL) UAzUDYanIS
Twdsnulunmrsmesignamnssuvensuinundsnunaunuiazeyinswdaul 2550
wuiA1 Carbon Intensity ¥asgnanmnssuemsuUssUnudefulssnuniuny s 158
T5901u fimsudesfnedeunszan 2.27 MtCO,eq il USunaimsuaasfinadeunszanain
ONANMNTIUOWITTITINAITY 38,38 MtCOeq Fapganislinduunasunaaldos

g3 aUNTEANINGAANNTINNSHEARDIMNTAUSITUUIUTS Fanm 2.2

O

b afu (—-25°C)

dAvoan

AN 2.2 MITIINAIULAZLMAIUADENYLSAUNTZINAINATINTTUNI BNTLUIUNITIUNNS
a o @ [~
HARDMTANTITULAUY

filun: sun. (TSIC: 10751, 2561)
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INVBYAVIN TUNAU NN UNALNULAZDUTNINAWY, W, LTa5Idndauves

lssumvanlunguanavnssuemisdnsaguududadiuau 21 lssnudiegns wuin &

(%

Aaden1slindaa1u (Specific Energy Consumption, SEC) wiifu 241.5 wngqasesiuves

Y

|

AR , M/t Tnglsesnuiiednad 5 danslindenuganiaawiniu 435.0 MJ/t waglsanu

Mieg1an 9 darmslindsnuiingamiadu 56.1 M/t Feanrslindanuiiuandeiueia

[

L9911 WAAZ 1519 UAE N TNALULAEN1TNANLASINAVDINANAUNNT NTEUIUNITHNARNT

v a o

wANA1Y wazandeyadziuladingugaavnssuenswsulsdadidnanmlunisan n1sly
NRw MsouiNUsEANS A mnsTendenuladn wu lsanudedian 5 nlinslyndenugs
v a o

Tgnanuaniswseuiieuluassll wudrdslidnenmlunisaanislondanulate 44.48% e

Wiguiuanisldndenundevengy danim 2.3

4500
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3800

3000

2500

2000

1500

1000

500

= SEC sou (MJ/du) e Avg

A 2.3 Jayanislindsnugnamnssnemsdisaguududs

flun: sun. (TSIC:10751, 2561)

warHan1siTguguNIsUdaeinuiTaunszanveInguls99ugnaIMnI LIS

o & I @ o Y ' oA a a ! 123 | '
ﬁ’]Li‘ﬂEULL‘ULL?Nﬁ]']U’Ju 21 159971U69819 NUNMUANRAYVDIUIUIUNTUADYNIGLIDUNTEANAD

AUNITHAALYINAY 0.012 TonCOeq/unit  F3USIaUN1TUaRBAUTOUNTZINADAAADINY



12

YSunaumslindsan Tnglsenudiegan 14 drnisddesinviseunszangeiigaviiiu 0.025

TonCOzeq/unit  kaglsa91uieged 9 inn1sddesfingiseunseaniiantyiniu 0.003

TonCOeq/unit  Andayauansliniiuiingulsinugnannssueimsdnsaguuguds §adl

'
1 ! !

%499771979zann15Ua08 A95uNsEaNkeaNUIN MINTNITANIUNITAANIT I INAITUNT DL

Useansainnisldndennu wu nsusudsanindseansammalulagnisudn vwsedinisun

a a 1

wialulagniuseavianguntsaanisidndenulunssuiunisuda danw 2.4

0026
0024 0025
0ozz
0020
0018
0016
004
002
0010
0.Co8
D0o0s
0004
0002
0000

= Carbon Intensi

&

tCOgq/t product)  =mm Avg

AN 2.4 NMsUdesfiaiseunsyanenaMnTINeIMISANSIFULIUTS

flun: sun. (TSIC:10751, 2561)

NMsAnwluNgUAILUERaImMNTTY WU YSinansuaseieiTounssansiuves
Y 1 o <@ 1 <@ ' a a a1 ' [
AIULNUNGURAAINNTINDIMITANTITUUTUTenpUTU N 1IHART AN AY 2.42
TonCOeq/unit  Usenaudie n1sudesfineiieunsyananssuurinanudy dusumesan
42.76% T9I89U1ADIZUUNAALOUN 13.0% NIzUIUNITNAR 12.46% szuvUiuainalusiais
11.72% $2UUdnn15v03L801as Uiy 9.65% Wazdus [WUTsUULAIE119 T5UUSADINIA

sruurdnlnihnsdanidu sandu 10.429% dann 2.5
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SHULEL 456%

voviEsa: U8 96596
W[N] 087%
WECTWAT Nsrdaniau 107%
wadlaLh “ISOQC}E

“4 ate)s
SHUSTCINTIF) 7 o

ns:usUnIswadad 1 2 46%‘ _/

LUUIAVAD Y 22 2%
sudsuonf

| 1172%

b

— SUUADIIEL

42.76%

[

7w 25 dedunisUdesimseunszanlugeaivnssunisndne sy iedniaguutuia

flun: aun. (TSIC:10751, 2561)

Wefiansananiznszuunsuan wud dursunisvitgniduduneuniinisudesiing

Sounszanasdn Andu 41.71% sesaaunde n1swseningiuuaziesesuse 20.68% 15U

20.33% uwazdue (Manauld n15%usy uwazudude) iy 17.01% fwnsn 2.1

199 2.1 dndiun1suaneingiseunszanlunIzuILNISHER (ﬂﬂWUUizﬂﬁ)Uﬂ’]Sﬂiiﬁﬁﬂﬂq)

JURDUNITHER

dndu (Saway)

WIELIRgAuLALIATEIUTS
panld
YUl
vihan
[
LN

U359

20.68
10.97
3.41
41.71
2.90

20.33

flan: aun. (TSIC:10751, 2561)
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[

anwasn1sinasny (Energy Use) 289n1351an01mn5d15a3Uutute wudn fdnaou

Asldndaaulady Aoy 69% waznisIndsauAIusauaInnIs nsdamas Andu

31% AN 2.6

AOIISOU 81 %

i 69%

AN 2.6 é’mdauﬂwﬁ%’wé’mumaqmimammmiﬁwL%ﬂgULL%iLLG?N (@DUUSENOUNSNSUAN®N)

flun: sun. (TSIC:10751, 2561)

NN 2.6 Wlanendadlrunisidndsaulndrlussuunuin szuuvihanudu dnasle

waarlningegn Anlu 58% sesmaunAesruuyiueInia 15.85% NyUIUNIHAN 14.82%

warduY (SEUUSARINIA SEUULEEINY) STy 11.47% fanw 2.7

5 30% 6.17%

14.82% 8

—300%

B suuaw@ow
MNSUOUMSWaa
585% W suusienF
W suudooimn
W s:uuriAILEL

W g

A 2.7 dnarunishindanulndnluszuu (@nuUsenaunisnsaianen)

flan: aun. (TSIC:10751, 2561)
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'
= o

Tuszuurianuduiinisldndsnulnidrannesunsawesidundn Faldadrunisld

wauINTian Anidu 84.57% uwazdue 15.43% fap13 2.2

A1519 2.2 dndrunistandsnuluinlussuurinanudu (@aulsenaunisnsmane)

yaA3eadns/qunsal Jouny
Compressor 84.57
Evaporative Condenser 9.10
Ammonia Pump 4.12
Plate Chiller 1.86
Cooling Tower 0.19
Evaporative 0.17

flan: sun. (TSIC:10751, 2561)

WAZANNAN 2.6  LUBLINARAIUNITITWSNIUAIINSDUINNNITHN IATIIBINES WU

thdfuien snndiga Aniu 81.35% s89a%nAD LPG 18.39% Wwadiea 0.26% Fan1w 2.8

aea 0.26%

Lre 18.39%

Uhuuien 8‘] 85%

AN 2.8 ARAIUNISITNAIUAIIUSDUINNNSEITDINAY (ADUUTENBUNSATUANE)

flan: aun. (TSIC:10751, 2561)
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2.2 MINUNIUITIUNITU (Literature Review)

AuddayafingiTounszan aeAn1TuIMISIANSANYTOUNTEAN (B9ANITUMITU)(2559)
AnwIn1sUaeeinelTaunTEaNnIANTEUIUNTERaIMNTINLaENSISHaR M (Greenhouse
Gas Emissions from Industrial Process and Product Use Sector) aaani1susziiiuusuic
fadounszaniiinanuiisonadlunssuiunisudn nsiwdndusiunvdnuldousuis
nsliusslovinndemasaiveueadaluguuuuiilidundanudeyauimunmsUdosine
Sounsvanfiazfieutuianssuiiinduads voulwnmsUsziiiuazdudeyaildaduayunis
UIMsIANIsiwsaunsEanauLvalaosfinglsounszansindanisnivuauleuienisan
USinunsudesigisaunseaniaegeiiuszdnsnm ngladnuiuasdavirdeyausunanis
UaneiuisounszannIANTEuIUNITERaIMNSIURarNISIiNaR N (Industrial Process and
Product Use: IPPU) seminad) 2543-2556 laeiiingusvasdifierinnnuaziuussyatoya
USuunisuaesfaiaunszannianszuiunsanaiinssuuasnslandndasiindutagdu
wazthdeyaatuayunisdndunuiiisidosdufitnisounszandiedsAuinniy
wmspuananenulugilendmilasansnssunssznineiguiaindensiasuulasanm
032171 (Intergovernmental Panel on Climate Change: IPCC) PMNN3ANEY WU Tud
2556 1A IPPU JUSu1aun1sUansfngisounsganininy 36.11 MtCO,e (A1UAY
msveulnoenludifisuin) lasnguanamnssumandnusidufonssuiinisudesfitndeu
nsEaNUNTign WU 25.10 MICOe A 69.50% sesasundungugmanvnssunisnan
asndl JUsunan1sUdeefinasounszanindu 10.38 MtCO.e w3afniu 28.64% drungy
aavnssumananlavzuazndunisldnantasiandemaduziuuoilidundinuuegns
TFrhasanewduduiiinsudes fradounssanifisndntioswiniu Tnefiusinunisudes
Agaunszanviniu 0.57 way 0.11 MtCO,e wioAmdu 1.57% way 0.30% Faidoiausuuy
sz whsanuiiAetos astimsifusunudeyeiifedesiumsdmnainafimsou

nszanegedaiiies ielvilveyauTuianisldesinwisounszaniinseungunnguianssy

ausasgnukazinauteyalietmeoios
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YIUM uaz ane (2557) Anvinisuszidiuaniveuransurivedlssuanuianialy
Jandnvauwnu Tul 2556 Tsanuasivsunafinesaunssansau 24,859.68 tCO,eq HuUTuM

AMsvassfutsaunszanniansianntuleddenisuau (Fruranazfredinin) unnian

9

20,991.48 tCOeq  Usurun1sUassfingiiaunszannienssanninasntianeadalviniu
2,010.79 tCOeq Usuraunsuassfgidaunszanni@euainnistanasaulniwviadu

1,857.41 tCOseq Ay 84.40% 8.09% way 7.47% auddu nsvsinandufanssundnd

o I a

ilmAnn1sUaesfinsseunssanuinfianluesding sesasndenisnaaloun @1nnswnlngd

AMaTnn) Mstonasnulnidn nsedaletn @1nnsenlugundunn)wazn1sen ludendy

LY

YOETUNINULBIANSLTULIBIARTU 62.53% 21.91% 7.47% 3.96% uag 2.26% ANE1RU

Feflforauonurszyin msanUnaunsUdesfudeunszaniinunzanaisiueinisiineg
wagldiiuawmuilos onafinnsUiuiasuian gunsal wazmelulading q ilevasusendn
w¥a1u samtansAnwmuasnislmidieldninensliiAausslevigegndeasdesiingg
fiansanenuduatuazanulululalunisandunisaiuglime

Unyduiasns uaz aauz (2552) Anwiusunanisuandaesineasueulneenledves
nszUILMsNARgRamNTINg 1o waglnl vanudesfeiieunszanainnszuun1snan
srumdeyadnainsndnsaund 2507-2552 uasAnwinualiiunisdesfmdeunszanty
au1An Han1sAnwInUIlLl 2552 geamnssunsuangsndnisuanudesineieunsean
Wiy 10.10 dudu/A sesasn biwd aeamnssunisndndes wuaganamnssunisndnlog
1nn1sUsgiiivnualdudiununisanddesfitgissunseanlusuinnyiel 2553-2557
WisuisufuUsinamsuanUdesineiSounszanvesgnannssuiedosiy 3 vieluyaed
2547-2552 wuidisnnsUanUassimdeunsranidiugsdu Insgaavnssunangsiiiutu

Wity 80.08 % anawnssundadesiviniu 82% waranavnssundnlitvindu 75.86% ag

[
s v o v

=3 P2 [3% A a a ~ é’ [
Winlean Aesaunszaniusunamiuundunnl satiuy NUIZNBUNITAITWILUINIIUTUUSS

9 Y

LA lUWRIUNNSZUILNNSNARLNBaRUS LN ANSIARAY S aunsEanaa lU
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Iw§v wae amg (2557) AnwinisUssifiuansuouianiusieadnsvesumine de
s3sumans Audisdn lnelinquszasdiiielresdnsthlulddmiudugudeyadmiviinges
nslininensuaznisdesuaivgannzianden wazanunsadwaluldifionisinauny
dnnslunisannisudesiasaunsyantusuian lnenan1sdner  wudrlud 2553 Usunw
ASUBUIINGLYITanLA 30,355 tCOe wialuvauiund 1 Andu 1,693 tCOLe oL 2
Andu 31,271 tCOLe wazaouLwndl 3 Andu 1,391 tCOLe NINHATUIAISUDUNANT YD
Srunuiindnwindy 1.62 fuafueulasenlesifisuidetindnwmilsau TaeAanssunisld
Il fuRanssufidsnadonsudosasuousaniuiuiniian Andu 91% Faldeiaueuus
58U ATENISTTUSIALRAENInsnsUTEndanasauludiudendn aennaeeiuauideves
gRun (2555) Fvinn1sAne nsUssdiuasueulanEuivesesding LaTLLAMINITAANS
Uapeinelsounsean AMgIAINTIUMANS uInedemnensaans wudl Usuiansuseey
fnwsaunszgananianssunglunedanssuemans wiaadniananaenislanasaulngi

AnLdu 93.38% Va3v9Ln

Inam (2555) Ynaveunaunaluladnisudniiazenn (Cleaner Technology) Tng

a a

szyimsdansiynmafivienislémaluladnismaniiazenn (JuAsHuiunsanuaiivil
widsidanniinisauauentsthadefnuafiviusdmdnnsuszneu fe nsan
safwiunasiuin (MsUdudsusdndue nsUduasunssuiundn) wagnsinduanld
Tndanmsussgndldinaluladnsudniazenlulsaugaaivnssunuitaiunsaanuaiiy
anvaady ann1sldnimens aandsau uazandununsnan wmeluladnswaniiazenndl

AnuIndunenisinnistaymawinden nieufunstauInsruIuAsHanfildunsanuaiiy

=]

uvasrinila nslinsnensegnnuaaziinUssloviasan weinlulduamiianannaluaiu

U}

|
£

WATHFANENT NINRILIEAATNTTY LavAsnaaundsdu
UMY wazAuz (2555) Anwinisuszgnaldivaluladasetnanndanulniives

lsamguiamneniu Jamingunasy dasnislindanundededsate JuveswunungUae

al 1 % 1

Turrensuthdsauawmaluladazainunlddiaeiy 1.843 Nlainanawiesnaiy @iuluyen 2

a

Apv9susIAianIsUsERdanasulninazy 99 3 Avt19RnfIaUNsalT9USENTANA 19U

9

I fnrstandanuluineie 1,626 way 1,389 Alatndsawiesroiu Aadunisanas



19

11.78% wag 24.63 % Anelufnfiussndald 70636 waz 1,477.77 uinseifounse
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Usinanmslindunuseniendnsasiianas Usinafiigdeunszandemiendndosifianas
Usinaesdedeniiendndosiviazas mldaedivsendaldned

1) Mmsvulgaazduduianssuedseties Instwailldsuniuuge
mMsviulEABet Y Snnsussdulssansuanisiniiuny LaENIENUREIRUIISUaY

WinMUTUNTIURNILNISUSERNA1R 9 WieliAnnsuTuUTsTmunegesellles
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Funoudl 1 : nMsuRuLaznsIadsiueudumalulainisnEafiazona

- lFFun1sfusesnnnguinisgan

- et umelulafnirdnfason

- Fmindoue Saguazad wasdmansdumeluladnandsias o1
TaupumIe Tl ssduaenelulal fndefiasom

{ 5

A4
~N
Supoudl 2 : psesaadszd@udosdu
- SenidanseuIunsHAsuarsIUs i Bya Waadu
- Rudisautingu
- AmausUsaduiinale )

Humout 3 ; nsesrausSulavaziBua
- ifudeyaldauTinm

- AEENAFLIE

- wuwsmadamneluladnindnfizs oe

- aptufinndonuasSuE PR TINE AT BEas BN

‘

£ =l -
Fuaaud 4 : msusziusszAnenadulUlE
- asUszilideadu

o

- nadssdivaranduldlamametia

- msUsssiiura e dullammaeseg e

_ nstUsadiumanduldldnadsunsdou

- Benmnadenumeluladnsnanfasonfimnsa

v

) =l a @ . 2
tugaudl 5 : nslulduaryiuusedieioiag
- daudpuunuy R

-

- dmadenwe ulatnenEevds e nilasunisan FEonludfusls
- AEIFaULaZARRILNENTTAILHUATS

- Wuljaasdnbufansausuneluladnirdnfidzoirod anaiiog

A 3.4 Fumeuwmeluladnisuaniiazenn
#lan: nsulseanugmamnga (2560)

3.4.4 n1sAurUsuNInIsUaREANYL3aUN TN ﬁw%’agaﬁlé’wwamwLma'qmi
Uaeemaisaunszanunldlunsdwindsnnunsidesuazganduinesounssanvesenns
LERIASALNIT 3.1

GHG Emissions = Activity Data x Emission Factor (3.1)
dlo  GHG Emissions e Usunafeisounszan

A ¥ a

Activity Data AD VBYANINITU

Emission Factor fie A1dadenisudeegniaganduingisounszan
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3.4.5 mswWSeuiisudsinanisudesingiFaunszandevilsnanaue waansin CT
Option #iRaFanluUfiAlHluasdnsnsdiAne lnsnsiIeuiiisudnansudosfiedeu
nszant 2560 (dwh CT Option fignidenludfud) Auusinumsudesfnmsounsyanlud
2559 uazl 2558 (Ug1w) ieUsziliuUszaAnsnanisanyununisUdesimieunsyantes

23ANs nNsUnAlulagnsndnfiasernudssyndldiveliussganudmunevedsadns

al

I1INNIIAMUANTBURWININITWAIUILALUSUUTINT2UIUNT wrastayaildd@ne

Y

A A& gy ax a o dl' v & o a a & =
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N15USZLIUNAaUSEANTAINYBINTZUIUNS

INMIAMUARLININTRUIRAEUTUUTINTEUINNTluunT 3 vilansiunseunis

AL unasdeyanlddny inseslenld uarisn153de ddluuni 4 avihdeyaunldlunis

Uzl uNaUss @15 NI NU8INITZUIUNITAITANN UL B UNTLANAONUIBHNARAUNAIIWENNTS

walulagn1suaniigye1n A9l

4.1 AnwmausziuasuaunnnsuNvasasAnsdounds 2 U

ALliuNsAnwInanIsUTEiuASUBUNANS UNVeIeAns U 2559 lasmvualinanis

[

Uszifiupsuaunansuivesy 2558 ulg Ineazidondisll

4.1.1  N19IUUNAINTTUNINUAVDIBIANT BIANTATIANYI TN1TIUUNNINTIUVD
29ANTlABLENANTRULALRaIUaREN TS aUNSEanluLAay Facility (81A15d11n9U 8115

Wa® 91A1T Utility) 97191 16 %2897U 69n919 4.1

A15719 4.1 UUNNINTTUNINUATDIBIANS bUlsiay Facility (WuNRINYBULIRA)

Facility Aanssuvesasanslulsay Facility
YOULYA 1 YOULUA 2 YDULUA 3
21ATEUNU:
1. dhoviwsuas  Usunashsuvesmiinanu (Car Allowance) Tl (Fas) ALYy
anAduuS asvianady R22 sz

n1sUany CH, 9InWINIU



1519 4.1 (59)

a3

Facility fanssuvesaeAnslunsas Facility
YouLUn 1 VOULUA 2 YDULIA 3
2. degsns S0UAAIUNAN ISLERGEY) nsld
Usnanshuweaniinmu (Car Allowance) Yuszan
ansvhaadu RA10 LAYDMNT
n1sUdes CH, 91nwinau 9N @n. 3
fing LPG 91nviaedniazCSR
ansvhanudu R134
3. fheniwenns  USnauhsfuremiine (Car Allowance) Tl (aw) sl
yARa asviAnuu RA10 sz
n1sUany CH, 9NN
ansvhaadu R134
4. felyd FOHUAAIUNATS i (Fan) sl
Uanasureantinau (Car Alowance) ¥uszin
ansvhanadu RA10
n3Udes CH, 3nwinau
5. dgviag Usinanisugeaniinau (Car Alowance) Tl (aw) sl
UHURNS asvimnuu RA10 e
n1sUany CH, 9nWilnU
ansvharuBunngudiogdunis
a1sviAnudu Ra0da
LEANDEBA (MNALIAELILANDTDR)
6. fenmun Uinanisfuresednau (Car Alowance) Tl (a) A5
UsgBnSam  arsvienudu R22 thuszn

n13Udes CH, 91AWEnu



1519 4.1 (59)

aq

Facility flanssuvasasAnslunsas Facility
YouLUn 1 VOULUA 2 YDULIA 3
7. dgddeuar  USunasduveaniingu (Car Allowance) Tl (aw) sl
WU a3vhanadu RA10 Yuszan
n13Ude8 CH, 1ANTNIU
g LPG
ansvhanudu R134
ansvhaudu RA0da

1AINAR:

8. dendn g LPG Tl (aw) sl
asvihanudu R22 Yuszn
n1suane CH, 9nwinau LAYDYNT
Vanasiuveantinau (Car Alowance) 90 @n. 3
Waste Water Treatment (n15Uaay CH,)
ansvhanudu R134

9. deusznu Wnauhsfuresmiingu (Car Allowance) Tl (Yad) Al

AN ansvianui R22 sz
n1sUany CH, 99nWUAUY

10. fhenauny  Usinanisureaninau (Car Alowance) Tl (aw) sl
ansvimnudu R22 sz
n1sUany CH, 9N

11. fhedede 1 Usmnanbsuveamtinau (Car Alowance) Tl (a) A5
ansvhanadu R22 thuszn
n13Udes CH, 91AWEnu

12. fuAas Uinanisfuremeinau (Car Allowance) Tl (aw) A5

fuAn asvihanudu R22 sz

n1sUany CH, 9N



1519 4.1 (59)

a5

Facility fanssuvasaeAnslunsas Facility
YouLUn 1 VOULUA 2 YDULIA 3
91A15 Utility:
13. de Fire Pump (ALa) Tl (aw) Al
AINTIY hsfuien (Bunker A) Yuszn
WA = Umashifureaniinau (Car Alowance)
ansvhanadu R22
n1sUdes CH, 31nnwingu
14. ¢e USmaushifureaniinau (Car Allowance) Tl (Yad) Al
AANTIU ansvhaadu R22 Yuszn
Fauinge nsudey CH, nwednau
- @5vAuLBu R134
15. Ay fing LPG Tl (aw) sl
Uaaady 1 @1sviAnadu R22 ¥uszin
n13Udes CH, 31nwingu
Usnassureantinau (Car Alowance)
Waste Water Treatment (n1sUaae CH,)
asvhanudu R134
16. dhwadanag  Usuanhifuremidneu (Car Allowance) [SRRGEY) sl
asvihanudu R22 sz

n1sUany CH, 99nWUAUY

e Aanssuvesesdnsluveuwn 3 lusiulilunisiamunanisidelua

#la: 99 (2560)
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o

4.1.2 msuunuraenIsUdesfingisaunszanveseedns In1sdwunteyaingiu
N¥nens waronds Muunainisuassfigisaunssan wazs1uanueild Useiiuna

AaMN59 4.2

M1319 4.2 M3dwundeyaunainisudesinusounssanuasriienldussiiuna

YDULYR wrasnsUaeigsaunszan e
1. LuaIN13Uany GHG n19959 LPG (Station) kg
Boiler Hot oil (¥nifutan Bunker A) Liter
Fire pump (ALea) Liter
S08UA 1 AU WAnnISa (FLa) Liter
mnanhsusaniiney (wud) Liter
snanhsfusamineu (iea) Liter
Uananisusaniinay (LPG) Liter
Unanhisfusamiineu (NGV) kg
nsUdesfnganuethtntgide (CHy) kg
a1svimuLdu Air (R410) kg
ansiaau (fud Gid) (R136A) kg
ansieau (fud didn) (Ra0dA) kg
n15Uaney CH, Mnvoshminy kg
a13aumaY CO, kg
2. uuasn13Uass GHG neoeu Umaunstglni (fa) kWh

ANINNTYONEIUY

NBUBNBIANT)
3. wnden1sUaes GHG medeudu o  msldinussuniinig Liter
(Joyamsliniwensiiiendes)  iewenmnsdeyanin an3 Kg

£
=

nunewn: Aanssuvesesdnsluveuien 3 isulilunsiamunanisideluassd



4.1.3 N15ANMNNAINLVEIUARENYISaUNTZIN

ar

4.1.3.1 nsAAMUNaLaIUaosf19isaunTzan 2NNNSANIUUTOULUR 1 T4

sruuvasUaeeinuisounsyan Yeyananssuiiusznaunie dnvaedayananTsuingiain

PNTI93A NUNVRITBLATANTTU MANFIUVTOLONATITOND wAsTUNvesAn EF A58 4.3

A1519 4.3 NISANMNUNALUNAIUAEN TS DUNTZAN ANNNITALRUIUVBULR 1

undsUdey Joyananssu A EF
feiSou anway wiinsI9n fawesdeyaianssu nangw/ e
naan foyn (#ne) duandld Duandild Dueniils vondna i EF
Ranyy NN3 MNNANFIY 1ANS 9184
A piel Mstsely Ussaiuen
1. 4n3n LPG Joy N/ A v N/A wuuduiin - dilowuans
7Me3 USinuns msuseidiy
nfn \Jnan SAP - CFO (aun.)
Boiler (Stationary
Combustion
(Gas/Diesel)
2. Boiler thifuen Sy N/A N N/A wuududin - Awanen
(Bunker A) s anudeu
Wnan SAP gvidves
thafuim
(Bunker A)
3. Fire fiLa Yalki N/A N N/A wuududin - Stationary
Pump USuun1s  Combustion
1Unan SAP (Gas/Diesel)
IPCC Vol.2
table 2.2

DEDE



1514 4.3 (sia)

a8

uaaldoy Joyananssu A1 EF
wTou ANy 9 Mvestoyaiansu WANgIL/ Mves
nsEan ] ol e Y o ]
VoA PRV (Gueniild Duddild Hudnilld ondns A EF
nans W) 31NN13 1NUEN 31NN15 e
TN nT1910 UMs  Usznaen
152y
4. sngudl  fea 35015 N/A N N/A WUUsY Mobile
AU T0ya sty Combustion (On
n 8B road) Gas/
Wamn o ) -
. waziunA1  Diesel Oil (ALwa)
13 x
LYDLNGS IPCC Vol.2 table
3.2.1 3.2.2 DEDE
5. Usunay LY NiNYINT N/A N/A \ WUuve Mobile
1niuves yAna auilfldnA1  Combustion
wiinau Wmuglie  (On road)
(Car UURu  Motor Gasoline -
Allowance) uncontrolled
wudu (L) ,IPCC
Vol.2 table 3.2.1
3.2.2 DEDE
6. Uane CH, A N/A N/A \ Nan1InsIa  Alensussidiy
Y
fwan Uaondiy AN ASUBUNANIUT
szuutnin DV 23Ang (auUn.)
T a
e
7. @15 R410 NIy N/A N/A \ woutuiin - hideslden EF
< N o &
AT Tansdste
GERNTRY 210
21N17 Supplier



1519 4.3 (D)

a9

uaaldoy Joyanangsy A" EF
wTou anway PNATIVIN Mnvestoyananssu WANgIW/ ves
A3LIN z i v v '
voya o) Wuandles  Hueidild Hueadild \ones Fn EF
nanas 21NN13 INNENgIY 21113 ges
LEEREL AN ASTI9ERN Uszunaan
8. @19 R134A Arngsu N/A N/A N wuutudn  lidedld
< Y a o & '
ALEU (7 Uan1sdewe A0 EF
I3
ey 210
o I .
ANAUIAL) Supplier
9. @139 RA04A Arngsu N/A N/A N woutuiin - lidedld
< o a o & '
ALEY (§ Jan1sds®e @1 EF
1@
Wi 210
o o .
fANAUAL) Supplier
10. Udoy CH, NINEINS N/A N/A N Toyaain AU
Y
fingvieaii yAAR YUY MUTIIU
WiNIU People soft ~ wiineu
11. Usuna It nSNEN3 N/A N/A N wUUTe Mobile
hifuves YAAR auslAlnAn  Combustion
NN Wivugiie  (On road)
(Car UURnu Motor
Allowance) gas/diesel
Fivwa (L)
IPCC Vol.2
table 3.2.1
3.2.2 DEDE

lun: 17A (2560)
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4.1.32.2 NSANMUNALNAIUARENIBLIDUNTLAN NNITANBLUIIUVBULINT 2 &9

sryuwnasldesfinuisaunsean 4ayafanssuniusznauniy dnunrdoyananssuiingiada

NTI93A NL1VRITBYANANTTU NANFIUVIBLENANTONDMALTINIVBAT EF (9a1519 4.4

A19719 4.4 NSHAMIUNALNAIUAREANYLTBUNTEAN AINNITANTUNUVBULIAN 2

undsUdey Joyananssu A1 EF
fnwiSou ANty iinTain nvestoyaianssu nangw/ nves
nagan doya (the) Buadtld Duendild Hudills wonans 1 EF
fansau 21NN15 NNANF I N3 81481
yIvin n7193m MstsERy Uz
1. o il 35073 N/A N N/A Talwih  Awdms
(fiam) a0 fial Udow GHG
YBINTHER
Infihdanisie
1 kWh

#un: M (2560)

4.1.4 nan15UTZEUAISUBUNANTUYIVE999ANT U 2559 (MBUATUIIUAINLLINIG
walulagnisuaniazenn)

4.1.4.1  USuan1suanuiigisounszanvoseIans 91nn1sAEuIuIauLYe 1

'
a 1

wudn el Bunker A) fienisudesfedounszangaiiansintu 2,829.95 TonCOse
Aoy 96.5% sudu 2 e nsUdsefeiinuainiesininauyingy 37.48 TonCO,e
Aoy 1.3% Susu 3 Ao asvhAnuduiaiesusuennid (RA10) iy 29.73 TonCO,e
Anvdu 1% iamﬁmmﬁwﬁauﬂ'ﬁzaﬂmﬂnnLmdqﬁmm Wiy 2,933.23  TonCOe M4

1579 4.5
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M15719 4.5 USunaunnsUanefnelsaunszanuedadnng U 2559 91nn15at U uYaulni 1

wiasUaae UsunaunsUaseingisounsyan EieH
feisaunszan (TonCO,e) (TonCO.) %
CO, CH, N,O SF, NF, HFCs PFCs

1. LPG (Station) 16.41 0.01 0.00 - - - - 16.43 0.6

2. ﬁﬂﬁmm (Bunker A) 2820.70 273  6.516 - - - - 2,829.95 965

3. Fire pump (ALa) 054 000 000 - - - - 0.54 0

4. sneud 1 A doya 1111 001 017 - - - - 1130 03
PNHANNITA (Filwa)

5. Usinauhifuves 706 008 010 - - - - 720 02
NN (LUUTW)

6. Udesiny CH, 3N ﬁaﬂwﬁﬂﬁwLﬁawhﬁu@uél,ﬂaammﬂussw AS \Un 24 0.00 0
syuutaide Falas ety Activity Data swdite CFO fiandugud

7. asvhanudu - - - 4 - 2973 - 2973 1
\w3nsUFuema
R410

8. a15AIEY (Fud : 2 ¥ - - 001 - 0.01 0
gnatiidu) R130A

9. ey (Fud - - - - - 008 - 008 0
B gnathfud)
RA04A

10. n1sUanefing CH, 910 - 37.48 = - - - - 3748 13
Howhwinnu

11, Ysinanhiuves A (D) e R - - 041 0
Win9u (Alea)

i’)ll‘ﬁzﬂ‘ﬁllﬂ 2,856.28 40.31 6.79 - - 29.82 - 2,933.23 100

un: N17A (2560)
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4.1.4.2 Ysunun15Uaeefinei3aunssanvadadnns 1nn15atRuIY 1aulIni 2

w1 skl Ageandan SA1n1suaesfesaunsyanvindu 3,412.08 TonCO,e Antdu

100% A991519 4.6

A1919 4.6 USunaun1sUaneingl3ounszanueednans U 2559 31nnsaiiuauvouluni 2

USunanisuapeiaisaunsean

wasUanun1glsaunsEan %
(TOﬂCOze)
1. lWihiigeaniad 3412.08 100
FIUINUA 3,412.08 100

n: N7 (2560)

ANMSUTWRLLBEANITAILIANUSHIUNSURRA TS DUNTYINLALLONANSNISAIUIUAT EF

T (Gulf) vesesAnsnsalfinen U 2559 wansiludydsiensineideunsgan (nAkuIn n)

4.1.5 wansUsadiuansusuviavsuivasasdng U 2558 @g1u)

aeAnsnsdiAnw Tdeyasieulinianisudesuazganauineiiaunszan
U 2558 WuUpulun1581984 (1 unsrau 9 31 Suamu 2558)

4.1.51  UYSurunisuassiioiseunsyan auveulnn1saduaulul 2558
(@g1u) wui1 voula 1 e (Bunker A) frmsudesfedounszangsiigauinty
24770 TonCO,e Susiu 2 #e nsUdesfnefimuandosiimgnemu (CHy) wihiu 38.35
TonCO,e Sudiu 3 e arsvhanufuaiosinauiy (RA10) Wiy 14.87 TonCOe 5
U%NW@U%’]%@@Uﬂi%%ﬂ‘\ﬂﬂ‘lf!ﬂl,mdﬂﬂgﬂﬂ/imﬂmqﬁu 2,560.78 TonCO,e kagvaulyn 2 HAINIS

Uaneieisaunszanainmsiabiinngearndamivnnu 3,503.83 TonCO,e #dn1519 4.7
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M1919 4.7 Usunaumsdaesinesaunsean anuvaulwansadunululsu @ 2558)

USununisuaesnwiseou

YDULIANT
. TeNsurasUaseineisounszan nszanveslgu NUELWA)
Aniiunu
(TonCO,e)
1. LPG (Station) 12.90
2. it (Bunker A) 2477.00
3. Fire Pump (fALa) 1.18
4. sasus 1AW Jeyadnndnniin 10.64
5. USanauhsiusemiinau 5.30
(Car Allowance) (UuTu)
6. Usunufivuessaningiu 0.05 7 2559
(Car Allowance) (LPG) laiginnsla
7. nMsUaesiwiivuaInIzuy -
Yrtineide (CHy)
YoulYn 1 8. @svihAnuLdu 14.87
(p303USUDINIA) RA10
9. ansvinmudu (Fuddu dnei 0.01
fudu) R130A
10. ansviendu udifugnoh 0.08
fudu) RA04A
11. msUdesfnedimuaniesi 38.35
NINY (CHy)
NN 0.41 ¥ 2559 laifins
12, @NTAULNAS .y
THuazdsto
374 2,560.78
YDULUH 2 1.1 van 3,503.83
33U 3,503.83

lun: M17A (2560)
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dmsunegasideamimuwinUiinunsUdesuarganduinvisounsyan uLagn1sAIuIu

6

A1 EF lihaindad U 2558 Ugw) wansliludg@senisfiasounszan (nanwan @)

4.1.6 mswisuifisutiinuanivasunansuvidenitendadoel U 2558-2559

deyausuunisuaesfinvieunszanvetedns  wdwnalbiduviunaie
Seunsansemhenaniue wazlauiuuieuiisuseninel 2559 Aul 2558 (Ugw) wu
10 2559 vaulen 1 thifuisn Bunker A) frnsUdosfwidounszandomizendnfusigean
WU 0.773 TonCO,e/unit BUAU 2 nsUdesfnefimuanienimedneuwifu 0.010
TonCOe/unit Sudiu 3 @1svhanuduaiasiaudu (R410) winiu 0.008 TonCO,e/unit
gauLn 2 nslaliindigoandai windu 0.932 TonCO,e/unit waslul 2558 weulum 1
thifumn Bunker A)  fidnisUdesfeiaunszandomiienansusigagamintu 0.649
TonCOe/unit Susfu 2 nnsUdesfeidmuaniesindneumiaiy 0.010 TonCOe/unit
Susu 3 asenuduedewinnudy (RA10) Wity 0.004 TonCOe/unit FauUSU
ﬁwﬁauﬂimmmnmmdqf’?wmmvhﬁ’u 0.67 TonCO,e/unit wazvaulwn 2 msldlwiiide

nfan WAy 0.92 TonCO,e/unit AIR1S1N 4.8

M1379 4.8 USunaumsuassinasounssansientienaniney 2559 Wisud 2558 (Ugu)

wiasUdesfinasou 1 2558 (Ugw) U 2559
N3%AN Usunafiiemeu  Ysuafetou  dinnaiieteou  Ysunafiuseu
n3zaNn NILANFONUIY n3zan NILANFONUIY
(TonCOLe) Wan 091 (TonCOye) wain Aot
(TonCO,e/unit) (TonCO,e/unit)
YauLn 1:
1. LPG (Station) 12.90 0.003 16.43 0.004
2. ‘fwﬁmm (Bunker A) 2,477.00 0.649 2,829.95 0.773

3. Fire Pump (k@) 1.18 0.000 0.54 0.000
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U 2558 (Ugw)

U 2559

Usunaufing Usnameseu  Ysuaiieteu  USuuiigsou
waUany - _ C
o L39UNTLAN NILANFONUIY n3zaN NILANFONUIY
AoiIaunIEaN . .
(TonCO,e) WA (TonCO,e) WA
(TonCOe/unit) (TonCOe/unit)
4. 508UR 1 A (Fla) 10.64 0.003 11.3 0.003
5. Car Allowance 53 0.001 7.24 0.002
(buuw)
6. Car Allowance Taiginsle 0.000 0.47 0.000
(Pia)
7. Car Allowance 0.05 0.000 Taiginsly 0.000
(LPG)
8. nnsUdss CHq 0.00 0.000 0.00 0.000
syuuthmtnidy
9. &gy 14.87 0.004 29.73 0.008
(R410)
10.a15% A 0.01 0.000 0.01 0.000
(R134A)
11.a15vanudu 0.08 0.000 0.08 0.000
(RA04A)
12.n15Ua98 CHq 38.35 0.010 37.48 0.10
Foshwinau
13.an58uLmEs CO, 0.41 0.000 Laidinsldy 0.000
muﬁy'wm 2,560.78 0.67 2,933.23 0.80
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wiaslaeeinuisou U 2558 (Ugw) Y 2559
n5¥aN Usnafoeu  Ysunaieseou  dsuiaiieseu  Ysunaieiseu
n32aN N3ZANADUUIY n32aN NIZANFDUUIY
(TonCOe) wain o9l (TonCOe) wan i
(TonCOe/unit) (TonCOe/unit)
YDULYA 2:
1. 1‘1/\|‘W’]‘I7‘1.%E] 3,503.83 0.92 3,412.08 0.93
(asl)
sauﬁgmm 3,503.83 0.92 3,412.08 0.93

naewma: Usunamdndue (FG) U 2558 winiu 3,818 Ton wasl 2559 wiifiu 3,661 Ton

#un: M (2560)

2nm31 4.8 wandiiiudUnunsudesfmiFeunsyanfiiintulud 2559 1Anan
uwndwdesfudeunsyaniitioddyueuionit 1 fio nsldideimnd@sanntnguem (Bunker A)
Anudiu 96% anuvawdesfnmieunszandu q lurouinadl 1 wagveundl 2 Ao n1sde
wdanulnlihanldanndai Aadu 1000 uazidethdeyaveuwai 1 mdaviunuginslé
Anngiauvmuesuviades e aunszanmanssiitifedfey Weldtmuauumdunsan
USunaunisuaeeineiseunseandeniienande U 2558-2559 agulaitunasuassfinuseu
nszanmenssitiuanmandniiliuiinanisuses sl eunssandeniiendnineives
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4.2 mMsadunuarunandfinamalulagnisnaniasain

4.2.1 NM1FINUAULALNITIAATNMUAUINATUTAENSHAATH DI JUTNITVDIBIANT
nsdifiny lauansanugsdulunisaduayuianssuda q Wwensadunuwmalulagnisuds

faze1nveseInns Wussgaudiviune lagdndamugrinanudiunm 11 au 3nualenyieanu

1% =

AAuaNaInsalanIEniiigItes Usenausie fiendn Iminssy Useiuamuan

g

N9 AUUABANY D1TIUNTELASEIMINADY WaZIALMINISHNaUsSUIAeANNUSNw

Wenvyaumalulagnisnannazeinainniieauniguen ielidauiainudilaegia

ey

U

gnaes ansauuildlaass dnsimuednguszasduazidmunensaidunundaau ¥
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4.2.2 mansavssfiudosdu
4.2.2.1 mdevinanszuiunmandnuazsausudeyailoay ssdnsnadnuus
nszurumsnaneanidu 3 ndundndusivan léun nguils (Steamed Products) fifdanns
HAAWINAU 2,000 6/U ngudu (Boiled Products) dfndanisudnwindu 1,800 du/d uay
nawgns (Roasted Products) fifndun1swdnwiniu 1,600 fu/d sausa 3 ndundndamiviiy

5,400 fiu/U F9518a8L08ANTTUIUNSHARLATELYU A9 4.3
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4.2.2.1 msaudsalemu augiiaulasuiunsuseiliulewmulaenisiiy
drsranunnneluedng (@mskannaraians Utility) ierumuasAnidendseiuiuiaula
Aunislininenns veadewasndndun dildglonialunisannisgadewasdesiuuaiivain

ANSAIUUY AN 4.4

AN 4.4 N15IUsEILUa9RAu

4.2.3 n3nsaUsEiiuaziden

a

4231 nsiunusindeyade3um @eyanisldingiuuasUsunanisngn)

9

|3 =2 =) Yo a £ 1 4 1 dy dy U LY 4 a A 14
’ENﬂﬂiﬂimﬁﬂ‘lﬁuﬂ’ﬁ&[ﬂﬂﬁlq{ﬂUWaﬂ laun bUBL ol uwds dn wazt1 Inefiusuiunisly

(%
[ L%

noRutanualud 2559 Wity 3,810 fu/A) wosiiuTuunandusivomn 3,661 fu/d 0
Aszurunsan WethluduiamSesazaasudniamiilaosilild %Yield wasUszuna
96.09% %ﬁLLama%’ayJaTumwsN 4.10

n) N1avA %Yield  Auanildaintmiinuesudndasidetiniintaghu
74 Fyauns 4.1

wvield = UNnRUNVBINaRNUN (A1) x 100 @1)

UmtinvesingAulanmun




M1919 4.10 YSinadngiuiasnindueivesesrnsnsdiinen U 2559
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L YSuuingau () USunaunansoet () %Yield
A 320 305.77 95.55
AN, 300 282.99 94.33
i.a. 300 293.64 97.88
AL, 270 260.90 96.63
.. 290 285.37 98.40
1. 290 277.03 95.53
n.. 350 325.46 92.99
a.0. 390 372.92 95.62
n.g. 330 321.12 97.31
7.0 290 280.34 96.67
.. 300 292.31 97.44
5.0. 380 363.38 95.63
521 3,810 3,661 -
\ade 317.5 305.08 96.16

4.2.3.2 mmﬁummam%’auﬁav’?ﬁm%mm (Tayanistindanului) sednsnsdlfnud

msldndsnulaiiaInn1siueIesdngmg 9 1wy 1A3esitnudy sewneINd @iy

ANFLWALNITTUIUNITHERN FuImdIgatuayurie q laedien

1,988.49 — 2.553.32 AlaTaddlussentionansdaet danisns 4.11

Y

)

Hnslalniegsening
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A19719 4.11 USunaunistandsnulnididsuduadnSusnnanlay 2559

\ou nslnwasaulvii pastinslglniln
(AlaTaddalug) Alavmddalusominenansousn)

.A. 664,834 2,174.29
N, 604,718 2.136.89
3.0, 714,796 2,434.26

b3 8. 663,544 2,543.29
N.A. 678,716 2,378.37
.. 705,021 2,544.93
.. 753,177 2,314.19
a.a. 741,548 1,988.49
.8, 721,522 2,246.89
#.A. 689,700 2,460.23
N.8. 746,362 2,553.32
5.A. 724,378 1,993.44
534 8,408,316 -

\ade 700,693 2,314.05

e USinawdngdaun (FG) U 2559 wiiu 3,661 Ton/year

4233  nsfiusungdeyaidauting [@eyanmsldndanuaiuiow) nsld

a 1

wasumudoulunszuiunisnda dnlvgdundsnuanuseuluzuuuuvedlen wazin

€

Laulunansdunaunisuds Tasldinfuei Bunker A) Wudnmwasd1nsunsiaun (Boiler) wiu

THAunanAugiLazed LT uUNs

9

Y v Y

sl duandsdnsuniesuinusou

[SA2N

(Thermal  Oil) sistu Wwownds JadutladenanndrAglunszuiunisudn laodadiunisld

1%
o

s uinaandsnulidunteun Aadu 90% wasldfundoduuisiuseu Andu 10% @4

[y

dendyinslondinuanuseusysening 7,576.29 - 10,838.66 winngadanuIenansie

wazdAadeniniu 9,653.04 lunnggasenilgndndug Aawnse 4.12
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A19719 4.12 USunaunistandsnuanuseuiisuiundndusnuanle U 2559

Lo Usuna WAIUAILTOU vt WAIUATLTDU
thifuen () (M) (+39.77) (L/unit) (MJ/Ton)
.A. 58,250 2,316,602.50 190.50 7,576.29
NN, 59,900 2,382,223.00 211.67 8,418.05
0. 74,050 2,944,968.50 252.18 10,029.18
b3 8. 68,250 2,714,302.50 261.59 10,403.61
W.A. 74,650 2,968,830.50 261.59 10,403.44
3.8, 75,500 3,002,635.00 272.53 10,838.66
N.0. 85,750 3,410,277.50 263.47 10,478.33
d.a. 84,250 3,350,622.50 225.92 8,984.83
.8, 71,300 2,835,601.00 222.04 8,830.35
.. 73,600 2,927.072.00 262.54 10,441.15
N.8. 75,500 3,002,635.00 258.29 10,272.09
5.M. 83,700 3,328,749.00 230.34 9,160.52
323 884,700 - - -
LQ?{EI 13,725 2,932,043.25 242.72 9,653.04

e dndrunistduniiue Wudemddiiuniieun Aadu 90% (796,230 dns/U)

waznarutidusou Andu 10% (88,470 dns/A)

4.2.3.4 MaNuTIUTIdeyadaliua (%@yjaﬂ’lﬂ‘gﬁ’l) dudunswernsiiddnlu
nazUILNsHan esnndinislfaulutiinngs msliiuiseenidu 2 dau Tdun nisldlu
NILUIUNITHAR 1TU NT¥UIUNITRS NIzuIuMTiY wazn1sldiilunssuaunsdiaiey
azornyntumey (M3dneingiu msdnaeiosdng tnenslddidadudnisldthogsening
1650 - 37.59 gnuiAfluassontondnfudt uazdanadowindu 2641 gnuiafiunsse

PUGNANN U 391579 4.13
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\ou Usinaunsldii siinslanin
(@nuAfiuns) (@nuIFniuAssavUIENEn s u9)

.A. 9,194 30.07
LN, 8,651 30.57
3.0, 11,039 37.59

b3 8. 7,290 27.94
.. 7,735 27.11
3.8, 8,993 32.46
N.0. 7,280 22.37
a.a. 7,809 20.94
.8, 6,818 21.23
#.A. 7,206 25.70
.. 7,160 24.49
5.A. 5,994 16.50
52 95,169 -

\ade 7,931 26.41

e USinawdngdnun (FG) U 2559 wiiu 3,661 Ton/year

ndayalumsnd 4.10 - 4.13 lahdeyanisldingAuaiiacieg lunseuiunis

HAnuAIN  tasiddngaundn waseulidy weinds Waduie) wagdald aniguiiv

(%

USunaunansuainnanlalulsaziiau Lielussuiisumetadenaniuaiussansnannisuas

(Key Factor) lun1snanvesesAansnsifine Ain1sis 4.14
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M1919 4.14 Aledsvaansintayingivratesdnsnsdifinw U 2559

ingAu thafuen IS0 ihld

TL (Fusioniay (Enssievie (Alandidalas @nuAniuns

RLRGID! HanST0uN) ROVUILHANT0N) AOVUILHERT0)

.. 1.05 190.50 2,174.29 30.07
.. 1.06 211.67 2.136.89 30.57
.. 1.02 252.18 2,434.26 37.59
S (RS} 1.03 261.59 2,543.29 27.94
W.A. 1.02 261.59 2,378.37 27.11
1. 1.05 272.53 2,544.93 32.46
n.A. 1.08 263.47 2,314.19 22.37
a.a. 1.05 22592 1,988.49 20.94
n.8. 1.03 222.04 2,246.89 21.23
.0 1.03 262.54 2,460.23 25.70
W.8. 1.03 258.29 2,553.32 24.49
§.A. 1.05 230.34 1,993.44 16.50
LQ?%EJ 1.04 242.72 2,314.05 26.41
1.02 190.50 1,988.49 16.50

4.2.3.5 MIIAVNIAUARUIR
n) HeaunauIan1sHan lagn139a3 Process  Flow  (Input-Out) 989

NIPUIUNIHEANAUTY NFUAN Laznauene fanwm 4.5
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4.2.4 nsuszfivsazdnwnudululd annssiusideyaierduusuunisld

[ a LY

[ ¥ Ao & a L4 1 - v & a
nswensiazdeuandnlulunisiaseyt 1w 1‘1/\]‘171’1 Ul L Wolnae TN0AU WHURAINTEUIUNNS

U 9

' [
a1

HAR (uTURaUN 4.2.2 - 4.2.3) tiedavinarladenaniususe@nSnmnisuan n15nsIaln

gunsalsingg 190U WeUszdliunisnsiinussavsamnisndauaznistesiuuaiv sauds
= & 1Y a v s & v a 1

nsAnwanudulildnianaia muAuamaAsygamans tasUssinunuduindey asy

Seazdunlanare Ul

' (%
a1

4.2.4.1 Adadenanfiveduse@nsainnisuan (Key Factor) uwiseenidu 3 du
wan 9 lawndnsdiusenitudndaanidedngiu n1sldndeanu @uanuieuuaslni)

FOVUIINANN Y ATNNTITUNRDNUILNANAUN LA8A1T9F8NINUARLTNITUSELTULNE

v LY

RO PRI RN AP

N nmsengilaglduansenuidaneila iAseganans wazdawinasy
anfiunisimsiegilasiiiunadngiunldlusevlunimssininansenuildanaila

WAISYFAANTUATAINIAGDY LiteIRaIAUANAIAR AINNT19 4.15

A1919 4.15 nisdnaduaAudIRYN1sUTEIEIu TR

NANIENULT NRTIUATLUL

318019 wAdla LPiSYgAENS(B) Aawndoy (AxQ+(Bx2)+Cx1)  deudl
N ©
\flomy 1 2 0 6 q
ol 1 2 0 6 a
g 2 3 2 12 1
Tl 2 3 1 11 2
Ysuen 1 3 2 10 3
ATHUUNN X 2 X 2 X1 - -
Yo

ANH519 4.15 nutatenaziun I duiitinUsEanS N nnIsHANS sanu&aY

Auaney Tansd
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1t 1 - Usanaumsenld @nuAfwnIRaVUIeNEns )
&uit 2 - Usinamslalii (Alatnddlureniaendngio)
AT 3 - Usunaumsldisuen (AnsReMIENAN 091
Uil 4 - Ysanaunsldideny (FusievdInansiu)

~ JSunanstddeln (AURDVUILNAN A EUN)

dmTunaenIsIiAsLUUNANTENUTLYNATA LATHFAERNT LasFIINaDY AIUAISI

4.16 dunN1s 2 Wazm1s1e 4.17

A1379 4.16 Lnaugin1siiziuuNaNsENUTLYATa IATYgAansazdlIndou

AZLUUNANTENU 1 2 3 UG
Wameila > 0-30% 31-60% > 61% ANIUNITAINANNT 2
Fuesugaans <1 vy 1 il uay > 1 uay
Fedawandey 0-9 10-18 19-27 NaTIu Q*E*D (m1519 4.17)

AnadeUsNsldieiiou-AiATan

AuaEINIsalunIsusulTanIsudn (%) = x100 (4.2)

AR

A1919 4.17  LNAUINITIATIEANANITENUAIInaauALUT I Q) fuNanszny (E) hazau

As¥1867 (D)

NANITENUAIWINADY 3 ATLULU 2 ALLUY 1 AZLUY

fuUTuIal (Quantity, Q):

Usanaunsldih > 300,000 au.4./7 60,000-300,000 < 60,000 aU.4./U
auu/4

CO, nnsiasuRema > 10 fuA 1-10 Au/A <1 duA

Wundsanu

funansynu (Effect, E):

USuunslain 2 ATLUU
CO, MNMSUABULABINGS - NO, wag SO, Co,

Wundaany
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1519 4.17 (AD)

HANTZNUALLINADY 3 ATLULU 2 AZLLUU 1 AZUUY

FNUN1INTERM8MI (Distribution, D);

Y3unaunsldin uena 1UsyUv0933 ihUsyUinaves
LoNTU

CO, MNMSUABULABLNEGS 3 ATLUY

I o

vJunaeauy

v)  maeseilagldaldineremnensnisuds (asaiiiunu)
anfiunisiasizilaginvsuaingiuildlusevdundiesedmyaaiAnduesidud
Alddressudfisuiiedaainuaudiny sudadefavihunladuitinuszdnsnimng

[y

HAR LFEIMIUAIAUANLEIALY TR 4.9 Al

§1dufl 1 Usnaumsldideny (FusievdIgnEnsiu)
aeuit 2 Usunaunsldideln (AURDNUILNAN A EUN)
areuft 3 UsunaumsTalui Alatnrdalusnoniionan o)
aud 6 Ysunaunsldisiuen (@nsneurIgnans ae)
$1dufl 5 Usanaumstnld (@NUIANIATHONUILNENSTDU)
Ydhumn RET
3% 1%
‘Mﬂ'\/

10%

Wany
o

ol 64%

22%

A 4.9 1assaseduyulgUseaueeIAnInstan
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4.2.4.2 Wasiulszgdnsamnisdataznislesiuuaiiy (CT Option) 271NN15ATA
Uszifiunardiasnzinud Susziaudaviuaznisgaudsaiunislindsnu (anudounas

1) wazn1slaui F9A1UALLINIGITNISRNUSEANS AINNSHARwaE NS UBIdULaRY

(CT Option) Tun1susulsluwsazUsziiu dauandlunnsie 4.18

A1979 4.18 WnsiiiudszdnsamnisndataznisUosiunais (CT Option)

Useiu  vinay  Jgwuasnisangde s Uselgii Ruawu/
0 UsgdnSnmms GRIZRY yarn1susenda/
goyvde nanuaznsdoeiu awlasu JEELIAIAUY
Ay
mslith  wlferth  wuilnsTudaenaiidh  JSuinasienves LaadSunums  1.awu 0 um
feveudefiazaneth  ulsteraneiilige  Mdhanmsilan 2 nauseudn
Igelidiu 1,200 andudalsitlsl msdsiudan 306,056
me/l BMmNIATEIU 1Y 1200 mg/l vaunutdivns uin/d
uddnandesl  WipuulliAy  ssuieth 3.5888LIaAUNY
AU 3,500 mg/l lng 2. andSuums  viui
3,500 mg/l avvdavededl  Widemd chiu 4. co, isuwh
fusudalnduly vl (Total 1) iesarmbil  flanag
AIUNUILIATZIY Dissolved Solid; ~ vin1358U1 89,174 Alansu/Al
wiagiilvigag TDS) Tislein fgnmgilge
Usendasunula IndiAgeriup 3. annselu
NN AT nstntide
3,000-3,500 mg/l 4. ann1s
Uany CO,
nsld wdfedh  msldeumiiend USusussiunde  1aaUiinamis 1 adu 0 U
Wi No.l, 2 No.L2 9 3 fusie ﬁwﬂﬁ 1(6-7u%)  Tdndanuaiy 2. nausendn
(A falws dnu 2 w0 uasdfufwse Sou 59,233 UM/
Sou) Hagtudaussiuled  wiforheei 2 (thifunn) 3. SLUEIAIAUY

Winu (6-7 u13$) vl

WAULATRINS DU ULAY

(5.5-6.5 U19)

2. annisvaey
o,

v a
NUN

4. CO, \Wiguwi

nyansaurudmaln anas 17,257
duUdentaings AlansuA



1519 4.18 (7M@)
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Uszidiv  Wioay  Uamuaznisgoyde Fnsiiiu Use ol Ruau/
0 UsgdvSnwns AT yarnsUsenda/
oy nanuaznsoeiu sy JEELIAIAUYU
waiy
nmsld edesdn  msldauedesdn Andsdunefne 1. mavsewda 1. qUAIY
Wi eme e1mA 90 Alated §  lemummUiina  wdsudwlih  540,000m
((37)1g) Iannslday omAdanlvan 2. aanisudey 2. wauszvda
Onload Ladefies mslgau co, 396,706 UM/U
50% Vilvigieag 3. S¥UEIA1AUYL
Unload 50% 17 \fiou
(ain@noneonuely 4. CO, WU
daladin 40% vas anad 44,593.26
fifnur3oadnenie) Alansu/A
nsld vewlia  viewRaduiniintdl  Usuugwiewduds 1. msuszvde 1. aavu 493,41
WA dufn wdudedumnquumy  Aumlidvnadn adusulad v
(i) (Blast Tmaﬁqquﬁéfum awaziufinut 2. annsUdes 2. Hausendn
Freeze)  -10 89-40 83M udsBufdnam co, 743,488.2 U/
\waldea lnen1suy wanzauiudui 3. SEELIAIAUYU

wdadudnthilaiiy
it @Rurieande
20-30 % MnAuTHes
) derali
ADLLNTALIDIUD
SyuUiAaLdu
yanfuanusidu
@dldmdreulnily
mMsutudedudn 50%
Yasszuuvhaudy
V?qvim)
Mvigegdens

Tewdsaulwdin

071

4. o, el
anaY 83,574.74
Alansu/A
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4.2.4.3 Msfndaniarinaifuaud1AyreIInTnIsvalulagn suanNazen

ANTUNITANLABNLALINGIAUN LA BNMALLLATNSNANTI@ED1R Na1U15D
UfUAlnaviuunasiuiiandnlunisuaesieiounssanvesesins Mam1sne 4.19 - 4.20
Tnglananinaeinisiiazwuuanudululalunisingsuniadenmalulagnisuanfiazenn

AU 4.21

M1919 4.19 nsAndenmindenmalulagnisndniiazeinitanunsaujuale

madenmalulagnisudniiayen ilaviui faatinig ladanansa
Anwiiusiy UfuRle
1. annnsaidenasnuauiouvemde v
2. mMsaamsludinnitvewmsieilagnisaIuAua) v

youdeilazanethldmunasiuinsgu

3. mﬁamé?q§una%maiﬁamqu%mmmmﬂé’m v
AUNTENSIgU

4. nsanvunveaSadun (Blast Freeze) wiawia v
UsgAnSarnarsutudedudn uazannisldndeanu

I vesmelnsawesIINSTULIIAILEY

M1919 4.20 NSIREIRUNNLERNALUlaENSHARNdze R (CT)

) |, 2a\\ Az dulUld AZMUUTIN
madenmalulagnisnani - e A19iu
WAUA  LATUTANERS dunany  (Ax2)+(Bx2)+ 4
GEREl) il
(A) (B) (@) (Cx1)
1. annsgedendanuning 3 3 2 13 1
Fowvawmilow (ann1sld
PRFGITR)
2. annsludannativeamde 2 3 2 12 2

TnensmuauAvedsiiavais

WldnnunaeinnggIu



74

M54 4.20 (7d)

. o Az dulUld AZMUUTIN
madenmalulagnisuani ~ — a9
WAUA  LATURANENAT dunay  (Ax2)+(Bx2)+ -
£010 7
(A) (B) (@) (Cx1)
3. NNSANFIBUIBSLIBSIND 3 2 2 12 2
AIUANUTINDINIASANINNNTE
Tgau
4. N15aAVUINRBILYLTIFUAN 3 3 1 13 1
VoL NUSEANTAINA1T WY LT
aduaazanbondsauluiives
ADILNTALYDS STUUYIAINULEY
ASLULNI9UINLN X 2 X 2 X1 - -

M58 4.21  Awuanaeinishinzeuuanudululdlumsdnaidumadenmalulagnis
wAnTiazenn
msUszdiurrululldiunaia (A)

1 vanedia uilvldonn Feserdefideamalunsufifnu

2 vnet uilvldunans funuannsau foaldlaelasuduusthangidoney

3 nedia wilvlidne Ausuasnsaujonlaneaues
nsuszidiunuduldlasuiasegmans (8)

1 e TinanauwnuaIuNITRY/eanduyulates

2 vanei WinanouwnumuN1sRY/Heanduulauiunais

3 g TinanouwnuiUN1sRL/HIeanauLlaLIn
nsUszdunudullffudaneden ©

1 e anUSunauuaiulades

2 vianedie anUSunauanulauunans

3 U

anUSIauafiwlaun
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4.2.5 nsilulduazuIulgeadnedaiiios 91nn1519 4.19-420  aziulidnesdns
nsalAine Juuamslunisaniunumumalulagniswaniiazenn (CT Option) tieaan sl
[ I & = < [Y] &
NAIULazanNIsUaRwSaunsEanlu 2 Ussiuvdan A
4.2.5.1 nsanusuIunsldndanu (anufow) 31nn1sannisgadendaanuniy
Fouvamdau lngnsusursusesiumiiathyan 1 (6-7 U13) uazUSususaiundeuyai 2
(5.5-6.5 U13) LalA9981N159119 UMD 1N @anAaaInuUSUIMAIUFBINIS Yl auN DY

(%

ASTUIUNTHER Useanad 1,400-1,600 Alansuloiimedilus dadawndsvassenn hsumn)

v o

[~ 1 1 [ = d' d’d
WULaIN1SUangNIwLIauUNsZANNESY (VBULNN 1) NiUsdn

=

4.2.5.1 M3anUsununistandsau () annnsanvuInveswtwdsduA L iaL i
Usgan3n1nn1surndeduainazannistandsanulniivssaounsawasssuuinainuwiy

]
=

12! [~ 1 1 6V = % d' a o o
FUUUBNAINTUABYNILIBUNTEINN9DDU (VOULINY 2) NUULA ALY

dmsuswaziden CT Option Aidadenlyufdfldluesdnsnsdifine) vis 2 Uszihu

WinanUsunun1sUuaesfnesaunseanuedadrns aznandsiuunaaly



NAN157Y

Mnnmsdnwluunil 4 ilimsuialTnaieiieunsyandemienanium U 2558-

2559 unasUdesfnmiFeunsraniiduammddnlunisinnsanimdnmamaluladniswdnd

azonuldlunsanfeounszandomienandusivesesdns dsluund 5 axdoyaitns

WinuszAnsamuagnsestuuafiuilidndonunuftalden Inmsussdiuiinafeiou
o

nszansenihenindum U 2560 Wiguieuteyaneulazvassniunsmalulagnisning

A¥970 P9

5.1 HAN1SIY

5.1.1 wan1sAnszidayalsununisudesinvseunssandevilenanduailul 2559

\Wieulgu (2558) uansfsnn 5.1

l BurunisddssfigiEaunszandavuatnanium 1 2558-2559 ‘
(TonCO_e/unit)
2 +0.14 (+8.8%)
o : ’
o ‘ cT? ‘ 1.73
N ' 1.59
1 +0.13 (+19.4%) ‘ el (51%)
‘ oY 0.93
a % o8 0.92
0.67
(4]
-l =
PaULBAN 1 YDULTAN 2 Total
U 2558 (Ug) U 2559 GHGs (TonCOje/unit) | 2558 | 2559 |
1CcT= Cleaner Techno[ogy I‘I}B‘LIL".I(-‘I‘ﬁ 1 total | 0.67 I 0.8
e - = ﬁ'\ﬂ'mm (Bunker A) . 0.65 [ O.TT 1
i i e S yauieni 2 Auviitas) 092 | 093
Total (Ton/year) 3,818 3,661 Total 1.59 173 |

% 3

A 5.1 USuaun1sUansiasaunseanfaiulgnan e U 2558-2559
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1000 5.1 wud1 USuaufigiiaunsyanaenilsndnduaisinlul 2559
(1.73 TonCO,e/unit) Lﬁuﬁuﬂﬁﬂﬂ 2558 (1.59 TonCO,e/unit) w1y 0.14 TonCO,e/unit
(8.8%) Wlowsnauuviaanisudesfadeunsyannuin veuad 1 T 2559 fUSunafwiSeu
NSTANAONUIBNARNH U (0.8 TonCO,e/unit) \iuduan® 2558 (0.67 TonCO,e/unit) M1AU
0.13 TonCO,e/unit (19.4%) wazauluad 2 T 2559 (0.93 TonCO,e/unit) Winduany 2558
(0.92 TonCO,e/unit) Wiy 0.01 TonCO,e/unit (1.1%) fatfu 3eldunAsnsuinUsEansam
wagn1sUeatuuadiv (CT Option) Ailddadenunldlunisanusinafimdounszandeniae

a o ea o a = =
HNARNUNNLAAINUUAVDIVBULVAY 1 LAZUVBULYAN 2

5.1.2 uan15u1 CT Option WAadanU lUURUALY eanUsunansldndanu (A

Sounaziniln) wazanUSunuinwsounsEanmeNUlsNANN U9U0999ANS F19T

5.1.2.1 CT Option L’%lmmiammsqiyLﬁawé’ﬂmuﬂ’nm%’amamﬂaﬁﬂ (Boiler)

") doyafugruwazanimilym ssdnsnsddnudadanderlild
wn 3 dusedalus S1um 2 90 (T 5.2) uazsaussilothdmiuldnui 7 vif Taeude
ihagvhaumfentu 2 9a szevnafussuuniionssana 1624 aluwiotu S1unuiu
e 312 Fused wegldhduninsaodudemds Ussana 796,230 ansded Anu
Alda1s 8,440,038 et viieAnduSesas 54.05 vesmslindinuimuavetesdns ln
ausoanisldlethessnsvurumssdnuszana 1,400-1,600 Alanfulethsiadalus Fsanis
Aussduledlii 7 uid whiuia 2 g ilvnderha 2 40 Smsngauasshaumieudu
ynAanIInfdnsanvemiiod u Jagiu wﬁaﬁuﬂmmmmamlaﬁﬁwﬁuqqqﬂléf
4,800 Alanfuletheedalug Saduidsmswdadiunniiuanudesnisldon dmalvianm

nsldiwemasgemulume

A 5.2 vidfou(Boiler) Ywa 3 fiusiatilus 91U 2 YA VDIBIANINTUANY



78

2) wIMensUsuUT ddumsuiusisussiulothvessiotusazenl
uanssiudieliiasnainsiauemiioaeandestuuiiaunisldletluiagu Tas
fmuausafulotvesyail 1 Ussanas 67§ (Fanw 5.3) wasusedulotveamdiotei 2
Useanm 5565 1§ (Fanw 5.4) wdeuitafuteyauiinanisldlediwasnisldidomas
Usgdriunnieseinaussndnnou-ndsnsuiuuss Tneissuiiisufundndasifinanlal

1 A
PR LMDU

nsUSunsesuaas STEAM BOILER 1 A7 6.0-7.0 BAR

NANELUR © USIAULANAAUNSUS RN 7.0 BAR

A 5.3 mMsuSuusesumsienn (Boiler) No. 1 e 6.0-7.0 Un%

nmsUSuuseAupas STEAM BOILER 2 An¥i 5.5-6.5 BAR

e e a ' oy
“N"Iﬂl“a : u?QﬂutﬁNnﬂunﬁSﬂﬁ‘U'ﬂgﬂ 7.0 BAR

A 5.4 nsuUSuLsssunsiow (Boiler) No. 2 fidn 5.5-6.5 U1s
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A) NN Edn lnedinsiususudeyaiiendes uazn1snsaia

Y

A1FILUTAN9 dnAIumyariiuserdalasel seugiianfunu wazUIuiuiie COo,

= o = a = % o w
ZULNINARAN PIUIHALLBYANIANTIN 5.1, 5.2 Lagm1379 5.3 fnuaau

M99 5.1 Yayanlilunisiwinunsmsannisgaldendinuanuseuvemioul

ERGRE fuUs iveld AN wnasiindeya
Usnanirey m  gnuIAluaseeTy 24 ToyaeAng
(Puvuutuven - Aoy 24 JayaannsAuIN
= 1 fuslognuiAniims
Usananirsuienifld F o Gnssielu 2,552 ToyaAng
Usinadlovhiinasle S AlanSusiodlas 1,508 ToyaeaAns
anusulevungldo Pw  U1s 7.0 ToLABIANS
gungiiou T ewwaldud 100 T0yaINN1INTIAIN
woumatvasiiou hy  Nlagasoilaniy 419.10  A1Asil
P LR IR Hy  wng9aredns 38.18 AR
durugusnanansienh d  wms 2 U0LABIANS
ArugTmioth L M 3.5 UoyaBIANs
gumnfindeiiiaves Ts  orwalged 60 UoyaaNNIIATIVIN
vifoth
gauniloniAlagseu Ta  ewLwAdud 35 UoyaaNNIINTIVIN
A o wmkg 5669 x 107 fasl
adu-luandiiug
Adudszaninsunfed e - 0.88 AAsil
GRRHERM
(manyuiadanlud)

Fuuszansnisnaaany he W/m’.C 10 Gas in
Youiinduiaseninaves Free Convection
Inariuing

AnAuFeut LA H, AlanAasssoans 9,000 AR
s Fo undedns 10.60 1031ABIANS
dhlaamsviaumseti H Hlussted 4,992 ToyaedAns
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M98 5.2 Amesuedydnuainldluninsnisannisgaydendsnuninuseuvemiioin
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318113 fiaLkUs e

Sn3nsldinsumn r anssiasuloth
Hufifnvemiiothdumii-wds A, ANTIUNUAT
Nufifasudreemsionh A, AITINUAT
Nufimvessiothamun A, AITUNAT
nsaadennufourtuNi Q flaunaaisiel
Bnashshumnfianas F dnsmal
;Jvamﬁﬂiwgﬂlé’ Beove RVIRN

fauufuuss

M35 LEUNTWeN (1)

néausuu

F/m

2,552 @RI /24 AUADIU

10633 Anssiofiloth

dleviganiiainad 1 1p3ee vhlraan1sgadendenuiiundmdeinas dail

v '
aa

£

& Y ] o 2
NUNHIVDINUDUINTUNU- YR (A,) = 2xTd" /4

v

¥

& da
WUNNT

- 2% 3.142 x (2 wws) /4

= 6.28 H131UUAT

NUNRINUTBIMLBU (A,) L TdL

= 3.142 X 2 WURS x 3.5 LUAT

= 21.99 a9Nung

YOINLIDUNIMNA (A,) = A+ A,

= 6.28 + 21.99

= 28.27 A9 NLUAT

AN asANTaUR UM (Q)

Qr

(O x e x [(Ts + 273)" - (Ta + 273))] + h. x (Ts - Ta)] x A,

(O x 10° x e x (60 + 273)" = (35 + 273)")] + (10 x (60 - 35))] x 28.27
11,717.57 Toa

11,717.57 36 x 0.8598 Alaumaessoins-d2lus

10,074.77 Alaupasisedalug x H,

10,074.77 Alawpassnodilug x 4,992 Faluased

50,293,252 AlawAasinel
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USunaihdunfianas (F) = Q /H,

50,293,252 Alauraasnal

9,000 AlawAas3sodns

= 5,588 Ansral

gamﬁﬂswé’mw (Beae) = Fox F.
= 5,588 &n3mat x 10.60 UMHDERNT
= 59,233 umsial

Ruaemu:
ANUTNITUTUAILTIAU = 0 U
SEYTLIAIAUYY = 0 UM /59,233 v /A

= 0 U (Viud)
naUszlovtiiudaandeu:
mslihiundudemadisnsinisudesfwasvaulasenles (CO,) Wiuwi 3.0883 Alandusie
a5 (fun: oun. 2560) wé“w%“wqqﬁﬂ%ummﬂ"ﬁﬁwﬁmmaﬂaqwhﬁ”u 5,588 ansmal
Fathy USunauine CO, Wisuwhiianaa
= 5,588 x 3.0883
17,257 AlanSused

M1319 5.3 wadselevinlasuanuinnisnisannsaadendsanuninusouremiiem

578019 A1 e
Ruaeu 0 UM
yaruszndn 59,233 Y mmol
= L=
TEELLIRAUYY U -
YSunaulsiumniianas 5,588 dnsmol
USuuing CO, Wiguwinfianas 17,257 Alansusia?

P31 @ao1vuIdwazliAUS N Wt INeNaesITUAERS (2560)

1) MIMUANNITINNUTaLSEUUMo aadnsnsalfnwiinismiuay
n15ldau N1sasIvFeUan uERAaTN1TIATIERYoYaLUY Real-Time  lagldszuy SCADA

(Supervisory Control And Data Acquisition) A3n 5.5
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AETy i | L:g".’!.'..v |. bzl e st 0| W bt oo

A 5.5 s3UU SCADA Aauaunsldeumiionn

1% '
o =

viadl finsiifugua AuAuMsInvessyuundet lnedeauauusednniien 3aqy

€

= ¥ |

fin1snsraeunazanduiintoyausedniu wu anuduleul gaumgiiudes gaumg iy

(% v
[ o

fwasundiue (Al 1 Asyalas) Feiregrslusisaunisemugundeuiseiniu uanall
Tuniprwan 9
5.1.2.2 CT Option 1583 n3UsuUTsanvuInvieutudsdudi (Air Blast Freezer)

srunaran et Wesnvesutudedum dwinfiududs

<9

n  doyaity

duanauau (¥ my) Inellaamningid -10 89 -40 asenwaldea 1INNTETINUANTYINY

Y

¥ '
A a A IS

oA | ® a v g & A A a X A | 1%
WU Ansududedudldiiunui Aednunauvdedn 20-30%  YoINuIiaiUn deuale
& o a o & = Y o o [ b [ b4
ARILNTALRSYINUANANT TN Teldndenu 50%  veszuUYANUEUTIINA vinly
goydenmsldndanulnilunisusdualagldliifnuselov
9)  wuIInsUsulse andiunisuuugsiuiiosutudaduan (Air Blast
Freezer) Tiflvwnidnas Sanumunzanwaziiudseavsamlunisuduwisdudn Tngldnailu
nswdLdsduadasningianaineudsuly dwalinisldndanulnihvesreumsawasain
sEUuTnAILEUanaY 43%
A nsAIuneadd  teefinisinusiusdeyaiiieates wasnis
M3393IAAILUTH9 dranAamyaridsendalasield stegnatfunu wasUSuuiine

CO, Wiguwinfianas Al
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ANUAAIRILLUS:
P = Aaslnin
| = nszualnin
Vv = usssulni 3 e
Es = wdaulnihfianas (latnd-9alusmetl)
Bine = uﬂamﬁﬂiwé’@ (Umeiat)
YAk = 3.75 vw/Unit
nauliuUse:
ans P - WV
= (350 x 380 x 1.732) +10%
= 253391 w/ 1,000
= 253 kW
= 253 x 13 3l x 15 Juau Kwh/Adeu x 12 iieu
= 592,020 kWh/d
SUFUIFRE
ans P = v
= (250 x 380 x 1.732) +10%
= 164,540 w/1,000
= 164 kW
= 164 KW x13 $l1a x 15 Suvhanu kwh/ifieu x 12 iieu
< 383,760 kWh/U
TEIRIETEN 3 nAIUTUUge - nauuTuuse
= 592,020 - 383,760 kWh/d
= 208,260 kwh/d
%aﬁwﬁﬂswﬁm (Bsave) = E< X B¢
= 208,260 Alatnd-Talusred x 3.57 umdedlatnm- dalu
= 743,488.2 U m#al
Ruaemu:
AUSUUIanTUIn oIt TIEUAY = 493,412 UM
L‘Suamuiauﬁﬁu = 493,412 U
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SrglIAAUY = amu/walsenda
SYETIRIAUNU = 493,412 U / 743,488.2 umsielU
= 071

naUszlowisnudwndau:

mstandsnulnirfiionsinisuaseigaisueulaeenlen (CO,) Weguwin 0.4013
Alansusodlatnd-2lu9

wasUuUgslinstdndsnulnihanasindu 208,260 Alatna-talusmod

fatu Usunauning CO, Wsumiianas

208,260 Alatad-Talusred x 0.4013 Alansusenlaind-dalus

83,574.74 Alansunal

5.1.3 nansuszfiunuounansuivatesdns U 2560 (asindunsnauuImg
walulagnisudndiazenn; CT)

5131  U3wiunisvdesfiadeunszanainnsanduueund 1 wuin
thifuen (Bunker A) flegeaainiy 3,330.56 TonCOe Anidiu 96.4% Sudu 2 A Mg
UaeuRaiimuainiesimiinauiniu 46.77 TonCOe Anfu 1.4% susu 3 Ae @159
AuBuaIewhAuEy (RA10) Wiy 29.73 TonCOe Andu 0.9% swUsunaumsUdes

n1sUdeefinviseunszanaINyniasiaranlyiniu 3,455.86 TonCO,e faM519 5.4

M1519 5.4 USunaunsuassnieiseunsyan U 2560 ann1saiuaIuuauuni 1

urasUasenwisaunsyan USununsuasefneisaunsyan 393
(TonCO,e) (TonCO,e) %

cO, CH, NO SF, NF, HFCs PFCs

1. LPG (Station) 24.58 0.01 0.01 - - - - 24.60 0.7

v
°

2. Ui Bunker A)  3,319.67  3.22 7.67 - - - - 3,330.56 %6.4
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M15149 5.4 (siv)

wrasUassnwsaunsEan USunaunisuaseieisaunsyan 3
(TonCOLe) (TonCO,e) %

CO, CH, NO SF, NF, HFCs PFCs

3. Fire pump (Fa) 270 000 001 - - - - 271 0.1

4. sneud 1 Au doya 11.77 002 018 - - - - 1197 03
PNNEVNISA (Fea)

5. Car Allowance 7.97 0.10  0.11 - - - - 8.18 0.2
(wuu)

6. Car Allowance 0.83 0.00  0.01 - - - - 0.84 0
(GRT)

7. Car Allowance 0.26 0.01  0.00 - - - - 0.27 0
(NGV)

8. Car Allowance 0.12 0.00  0.00 G - - - 0.13 0
(LPG)

9. Udeefiy CHy AN ﬁaﬂﬂﬁmﬁﬂLﬁawhﬁ’u@u&ﬁaqmmi‘]ussw AS \Un 24 0.00 0
ssuuthtmiide #lais wadu Activity Data augie CFO fiandumud

10. @svimadu Air 5 = s . - 29.713 - 29.73 0.9
R410

11, ansianudu Gud - - - e - 001 0

gnaiudu) R130A
12. asiAnE (Gud - - - - - 008 - 008 0

@ v Z A
WU ANAUIALLE)

RAO4A
13. msUaseing CH, 910 - 46.77 - - - - - 4677 1.4
ot

s 3,367.90 50.13 800 - - 2982 - 345586 100

un: NuA (2561)
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a

5.1.3.2 USunaun5Uanefnosaunsean a1nn1satiuauaausng 2 Wuil N5y
Tniigeaindan dain1suasefieseunssanwindu 3,748.99 TonCOe Ay 100%

f9M15719 5.5

M1519 5.5 USunaunsuassnioisaunsyan U 2560 21nn15aiuauauLn 2

Usunanisuanenneiseunsyan

wrasUasefinesounszan %
(TonCO,e)

1. TWihiigeendia 3,748.99 100

e 3,748.99 100

un: A (2561)

ANMSUTI9aLLREANTAUIMNUSIIUNTURRENAIYLBUNTEAN WALLBNANTNISANUIN
A1 EF ¥ (Gulh) vesesansnsaidnen U 2560 wansdldludgdsienisineseunsgan

(A1ANLIN A)

5.1.4 ManfBrulfisuUBinaansusuransusideiiaenaniue O 2559-2560 indaya
USunansuaesinuisaunseanesenns (TonCo,e) snmuialmduusunufivseunsyan
FOVUIBHARNA N (TonCO,e/unit) kazlniuUSeudieusyningd 2559 Autl 2560 wuin Tu
9 2560 vauLwail 1 thifun Bunker A) fidmsUdesfmdeunsyandevingndninusigean
WU 0.665 TonCO,e/unit Sufiu 2 nasUdesfaiimuainiestmdnuwiniy 0.009
TonCO,e/unit Susiu 3 a1sviaudulAioshAuLdy (RE10) wirdu 0.006 TonCOe/unit
youndt 2 msldluihigearnda windu 0.749 TonCOe/unit wazlud 2559 veuwwni 1

1%

141

o o '

wa1 (Bunker A HAn1sudesiwisounszandevilenandusigeaaindu 0.773
TonCO,e/unit 8udU 2 n1sUaseMadinuanest I nignauinnu 0.01 TonCO,e/unit
fufy 3 a1svhanuduasasitnudu (RA10) WinAu 0.008 TonCOLe/unit LALVBULYAT 2

nslaliiihiigeanian widu 0.932 TonCOLe/unit #InM379 5.6



A1974 5.6 USUNuResaunseansendlenaniuet 2559-2560 (Rau-nad aiiunis CT)
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Y 2559 (Rauyin CT)

Y 2560 (aevih CT)

Usuna Usnaufnedeu  dlnufie Ysuaufiieseu
unaslany fn3au nszaNsonig 150U nIzansonig
frwiSounszyan nszan NARA N nszan HARA N
(TonCO,e)  (TonCO,e/unit) (TonCO.e)  (TonCO,e/unit)
yaulnd 1:
1. LPG (Station) 16.43 0.004 24.60 0.005
2. {sfunn (Bunker A) 2,829.95 0.773 3,330.56 0.665
3. Fire Pump (Awwa) 0.54 0.000 2.71 0.001
4. sp8ud 1 Ay (Fua) 11.3 0.003 11.97 0.002
5. Car Allowance (LU@1) 7.24 0.002 8.18 0.002
6. Car Allowance (fLwa) 0.47 0.000 0.84 0.000
7. Car Allowance (NGV) Laiginnsle 0.000 0.27 0.000
8. Car Allowance (LPG) Laiginnsle 0.000 0.13 0.000
9. msUden CH, Uatiude 0.00 0.000 0.00 0.000
10. ansvhanudu (R410) 29.73 0.008 29.73 0.006
11. asvhanudu (R134A) 0.01 0.000 0.01 0.000
12. asvhanudu (RA04A) 0.08 0.000 0.08 0.000
13, sdon CHy Yo 37.48 0.10 46.77 0.009
nuﬁ’wm 2,933.23 0.80 3,455.86 0.69
yaurnd 2:

1. 1Wﬁ1ﬁ%@mﬂﬁaﬂ 3,412.08 0.93 3,748.99 0.75
nuﬁu’wm 3,412.08 0.93 3,748.99 0.75

e USinawdndnant 2558 Wiy 3,661 Ton wagl 2560 wiriu 5,007 Ton

Au:

NN (2561)
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5.1.5 wansSsuiisuliununisudesfingisaunssandaviienaning (fou-nas
aiiuns CT) U 2559-2560 wiguUgnu (2558)
fayaUsuiunisUdesiesounsyandeniisnaningveteRng  NoukAsMaY

ALiuNs CT U 2559-2560 WiguUgu (2558) asulanenisng 5.7

M99 5.7 USUUn1SUARENTSaUNSEANARVNUIENARA S (NOU-1a3IN159IN CT)

U 2559-2560 Lileudlgnu (2558)

wiaaUaee Ysuaiasounseandoniienansiae (TonCOe/unit)
Meunsyan U 2558 (Ugw) U 2559 (fewyih CT) U 2560 (weavi1 CT)
YouLATl 1 0.67 0.80 0.69
YOULUAT 2 0.92 0.93 0.75
smiavan 1.59 1.73 1.44

5.2 HaN1TNADUANNAFIUAILEDALAFWAS (Chi-Square Test)
ffunisnageuauduiusvestadefiluunasdesfindounssandidvedfyway
Usiansudesfinaisaunseandeniionandadiveteidns Wouand 1 wasveulnad 2) lng
Tnsmaaouuuuleauns aguldsed
5.2.1 auufigiudl 1 (@auiaii 1 Vmanslidomanisuem (Fuel oi) faruduiug

AUUSHIINSUaRMYIS o UNTEINAONUILNERAUNIBI0IANS (GHG Intensity)

5.2.1.1 Yayanlglummaaeuatia 6an1519 5.8

A1519 5.8 YSunaunstaainaatngumen (Fuel Oil) wazUSunain1suassfineglsaunssansa

NUILHANAUNVDIDIANT (GHG Intensity) U 2558-2560

Year Fuel Oil (L) GHG Intensity (TonCO,e/unit)
2558 781,100 0.649
2559 884,700 0.773

2560 1,041,200 0.665
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5.2.1.2 FaUNRFIUN 9D

Ho: Usunaunslgidein@singumi (Fuel Oil) fauduiusiuusununig
UdouiwisounssanfenuIsnan e veseIAns (GHG Intensity)

Hy: Usuiaunsld@einasinsdumn (Fuel Oi) lufimnuduwusiuusun

[

N15UaREMYL30UNTLINADNUILNANN 91 V8989ANS (GHG Intensity)

[ PN Y

5.2.1.3 MUUASLAUTEERLY NIeaUAINUTDlY 95% (a = 0.05)

]

5.2.1.4 nan13IAILIUAIERH (Chi-Square Test) A9AIN 5.6

Chi-Square Goodness-of-Fit Test for Observed Counts in Variable: GHG Intensity

Using category names in Fuel 0il

Test Contribution

Category Observed Proportion Expected to Chi-5g

781100 0.649 0.333333 0.695667 0.0031305

884700 0.773 0.333333 0.695867 0.0085967

1.0412e+008 0.865 0.333333 0.695667 0.0013519
N DF Chi-Sgq | P-Value

2.087 2 0.0130731 0.39583

Chart of Observed and Expected Values

0.8 ] Expected
2 Observed

0.7 1

0.6 |

0.5

Value

04 -

0.3

0.2+

01+

00~
Category 781100 884700 1.0412e+006

AN 5.6 ANMUAUNUSTEUINUSLUNSIETamadngduen (Fuel Oil) fudsununisdase

A3 OUNTLAINABNUNENANA T VD I89ANT (GHG Intensity) U 2558-2560
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5.2.1.5 ayUnansnadeuaia: gausu H, (P-Value > 0.05) uanein Usunanisly
WoLndsusumn (Fuel Oil) kagUsu1un1sUansiasaunseansonuIgNam U9 v8989ANT

(GHG Intensity) S udunusiu

5.2.2 auuRgun 2 (vauwndl 2): Usunaunslgluidn (Electric Power) fiauduiusiv

USununsuaeefel3ounsEanmeniignand s veeeAns (GHG Intensity)

5.2.2.1 Foyanldlummeaeuadia danns1e 5.9

M1919 5.9 USunaunshobiin (Electric Power) wazUsunain1suassineisaunseansanuie

NANSUINVBIDIANT (GHG Intensity) U 2558-2560

Year Electric Power (kWh) GHG Intensity (TonCO,e/unit)
2558 8,354,181 0.92
2559 8,408,316 0.93
2560 9,342,146 0.75

5.2.2.2 ANANNRFIUNIGETA

Ho: Usunaunslalnidn (Electric Power) fimudusiusiudsunanisuaes
AeiSaUNIYINABNUIBNANNUINVBIRIANS (GHG Intensity)
Hy: USunaunsialaidn (Electric Power) laifiaauduwusiuusunanis

Uaee9i30Unssanneniignan e vete9Ans (GHG Intensity)

o w N Y A

5.2.2.3 MRUASEAULYEAY NSeAUAINULERNY 95% (a = 0.05)

o

5.2.2.4 Han13AuInANEnRA (Chi-Square Test) FIAIN 5.7
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Chi-Square Goodness-of-Fit Test for Observed Counts in Variable: GHG Intensity

Using category names in Electric Power

Test Contribution
Category Observed Proportion Expected to Chi-Sg
8.35418e+0048 0.%2 0.333333 0.B8666467 0.0032821
£.40832e+008 0.93 0.333333 0.866667 0.00468282
9.34215e+008 0.75 0.333333 0.866667 0.0157051

N DF Chi-3q | P-Value
2.6 2 0.0236154 0.388

Chart of Observed and Expected Values

[ Expected
2 Observed

0.9

0.8

0.7

0.6

0.5

Value

04

0.3

0.2

0.1+

0.0~
Category 8.35418e+006 8.40832e+006 9.34215e+006

AN 5.7 ANUAURUSIENIeUSUIunsIglndn (Electric Power) fuusununsuass

AT OUNTLANABNUINANA T VD I89ANT (GHG Intensity) U 2558-2560

5.2.2.5 asunan1svagauaia: gausu H, (P-Value > 0.05) wanadn Usuunsly
181 (Electric Power) kagUSunain15UansnneisaunsEanmoniignNan N e UaI89An U

99ANT (GHG Intensity) HANudURUSAUY

1nnan153dgluunt vinlimsudeyaisnisiiudssaniainuaznisdesiuuaniuile

v =

AndonuUURAlgL sudmsiunan1sUseiuUSuaiesounseandenulunan e

U 2560 Wisuiisudeyaneunasnasiiiunisimalulagnisndniazeinvetesdinsnsdlfngm

ulyoy (% !

Fanaidelmhdeyadindnlvefunenaluundely

Y



n1sanUsgna

6.1 N1sanUsigna

6.1.1 msenduinssuwmaluladnisndndiazenn (CT)  iieanUSunanisldndsanuy
(AuFou) nmsannsgaydendunuanuieuemiion wudh 9 2560 Awdsuideunds
(i) SAaae 8,382 nzyarevtignan e ANAINATNES U INAS (15Tun)
Tl 2559 firiads 9,770 wnzgarenieNAnANe Wity 1,388 winzgarevtienansinsi
WAy 14.2% FedmaliSuranisuassiedounszananveuwail 1 (unasUaosfng

A v
LIDUNTLINYNATI) ANAY ANAIN 6.1

KaN13ATiuaLNIS CT Option TWURURLY (aausunamisléwdsnuanuio)
v & L v % L ¥ o v a = )
Uiunsussiunidown 2 ya Tidenadasiunulvannisldanu (Wuussansnmmlaur)

Boiler No.1 U 2560 START CT

Teer—ai-p) -1,388 MJ/Ton (-14.2 %)
(MJ/Ton)

10,840
9,796 IlO.Ol? 10,400 10,417 10,493 10,557
10,008 &993' 8,922 g B,983 R34
15 841 8,015 7,888 7.77% 7,468 7,968+ 7,893

8,788 8,382
» 8,010° 8,43,

000 I

6,000 |

4000 |

2000 ]

f 6@) q{\"
TN

& & le SR T S S S SR
L LSSy

MJ/Ton V) 2559 @ MJ/Ton U 2560

12,0040

10357 g,47 9,770

Amdenuiomas (i) ¥ 2560 < Amdsudamas (iuan) 9 2559 = 1,388 MJ/Ton ¥3e -14.2%

AN 6.1 HanN1sAMRUAINTTY CT @AUSUIUNSIINaIUANNSaY) U 2559-2560
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6.1.2 nmsrsiuAanssumaluladnisudnfiazern (CT) ieanySunanisldng vl
IMNMNTANVUIAT DML TIFUAT (Air Blast Freezer) Tlvunawangauiunsideau wuin
U 2560 fAnade 6,718 wnzgasenilendnsust anasandndsaulidilud 2559 3
ANLadY 8,268 WngganomIENAR MIINTY 1,550 Lunzqaseviiiondnsine vieandy
18.8% 3Fsdwnaliusunanisudesfingiounszanainvauwnil 2 (unasUdesfnsiounszan

7119991) aNAY AININ 6.2

wansALliuaunisth CT Option WUGURLY (aaiununisldwasaulni)
Usvaﬂﬂmwaamumauﬁn (Alr Blast Freezer) Thslvunamunzdununisldau

Actual
Year Unit 1-Q4

1,984,348 2,047,281 2,216,247 2,160,440 8,408,316
2559 MJ (*000) 7,143 7,370 7,978 T 00T 30,269
MJ/ton 8,090 8,963 7,830 8,407 8,268

Kwh 2,229,061 2,384,216 2,439,844 2,289,025 9,322,146
2560  MJ (‘000) 8,024 8,583 8,783 8,240 33,631
MJ/ton 6,990 6,706 6,674 6,539 6,718

Amasulviia U 2560 = 6,718 MJ/ton
AmaswInin U 2560 < Amaswlniy 2559 = 1,550 MJ/ton W30 -18.8%

AN 6.2 Kan1seluAANssy CT (@aUSutamsianasanulnii) U 2559-2560

6.1.3 Tayausuanisudesingseunsyansemiienaniugivetasdnsnsalifnw wuii
Tl 2560 vouLwndl 1 wazvoulwndl 2 Mnstinaluladnmaniazenuldlunisuiulss
Aanssu JUsununsUaseieisaunseanfeniignannugvindu 1.44 suaisusulaeenlen
Wauindenunendns et anasaind 2559 AUsunansUdesinieunszandenuay
naRAuaNAU 173 duasuaulneanlamiiisuindenuiendniue nseandy 16.8%
AININ 6.3
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UYSurmnisudasftgBaunssanmavidaaniniuel U 2559-2560

(TonCOe/unit)

183.5 50,

£
A
1.5 p— | cr !
| | | 1.73
1 -0.11 (-13.8%) l St e " 142
, 0.93
0.5 0.8 0.69 0.75
(0]
woulwe 1 wauLYRA 2 Total
U 2559 U 2560 GHGs (TonCO.e/unit) | 2559 | 2560 | %
1CcT= Cleaner Techno[ogy ‘lIE)NUL'UG'I 1 total 0.8 0.69 -13.8

_ . - tiifuen (Bunker A) | 0.77 | 0.67 ‘i3
wautya 2 (L) 0.93 0.75 -19.4

Total (Ton/vear) 3,661 5,007

v L3

AN 6.3 USUNunasaunseansenulenannue U 2559-2560

6.1.4 PNRaNTITeNUI widsaesfeSeunsyan veuand 1 Atnsimelulad
mimamﬁazmmuﬂsﬂumiﬂ%’uquﬁ%ﬂ'ﬁu (CT Option 1) 304 AANTAALNANIUAIY
Zouyos niern (hsfun) aunseandSinansudesfeidounsyandevienansaeiull
2560 Wiy 0.69 Fupisuaulaeenledifieuvindeniiendnioe anawnd 2559 il
USununisuassinglseunszanderiignandueivinnu 0.80 duasusulnesnlaniiisuiin

FoNUBNARS U NeATY 13.8 % FaNIN 6.4

ajuUSuunisudesiivfaunsandevilsnaniue (vauiua 1)
U 2559-2560
| 1
(TonCO,e/unit) NN
100 | ‘ -0.11 (-13.8%)
0.1 (-13.0% : :
0.80 : i p ‘_) :
1 s f r
060 | 077 = : 229
0.40 ! 0.67 0.69
0.20 E 0.03 0.02 S .
_— (96%) (97%) (4%) (3%) (100%) {100%)
woulwA 1 Boiler, Hot Oil (shifuian A) veulwn 1 (Buq W LPG, CH4, Diesel Total
'CT= Cleaner Technology \Car allowance, R401, R134A, RA04A)
U 2559 (fauvin CT) 0 2560 (wawin CT) mm
Total (Ton/year) 3,661 5007

AN 6.4 USu1aun1sUaReR 1w UNSLANAaNUIeNan e (Vauny 1) U 2559-2560
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wazuraslaesiudeunszanvaund 2 ifnsiuneluladnisudaiiazetnuldly
nsUSuUgaRanssu (CT Option 2) Besuiuussanvuinvieaududsdud amnsaanuaunm
n15Uanefiasaunsyannanulsnanimualul 2560 11U 0.75 suaisueulaneenlyn
Weuindeninanan s anasa1nd 2559 AfluSunanisudssfsdeunszanviaiu 0.93

supsuaulneanludisuindenIsNan S vseAmdu 19.4% @901 6.5

ajuUsuiunisudesingfounszandandundniuel (vauivn 2)
U 2559-2560
(TonCO,e/unit) -0.18 (-19.4%) cr ‘
1.00 0.93 0.93 % ‘
0.80 0.75 0.75
0.60
0.40
0.20
0.00 :
U 2559 (flawin CT) U 2560 (Mievin CT)
Ysumnas il Total 2 Output (FG) m
'CT= Cleaner Technology Total (Ton/year) 3,661 5,007

AN 6.5 USU1aunN15UaeeR 9o UNTLANABNUIENARA I (VaUIRT 2) T 2559-2560

Fothuasiuusmanisdesiedeunszandeniion nfaeivesesdnansdifnui
voulndl 1 uazveuiail 2 Wisuifieud 2558 [@gm) U 2559 (Reumsuinaluladnisuin
fagornunUualY) uagd 2560  (mdsmstnmaluladnnsudniiazeinunufuald) wuin
USunanisUaesingseunsyanseniiundndunt 2560 anatainy 2559 wiiu 0.29 ¢y
asuaulpeenlediiisuindentiondndun wieAnlu 16.8% wazanasaind 2558 (Ugu)

Wiy 1.59 duaisusulaeanladifieuwinsentisnaniug seandu 9.4% AIn1N 6.6
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| e P o = " ] - at il el Lo
‘ ﬂ?U'U'i&l"lCHi'?S-Iﬂ"I'S‘UﬂElElﬂ"l'ﬂ!.'ia‘l.lﬂ'iﬁlﬂﬁawhl?ﬂﬂﬁﬂﬂm‘ﬁ U 2558-2560

(TonCO,e/unit) ' Tt '

+0.14 (+8.8%) -0.29 (-16.8%) r
1.5 ’ ‘

]
<

o
=
wa

1.59 Wiy -1.59
! 1.44
0.5
0
U 2558 (U37u) 0 2559 ¥ 2560
Total i GHGs (TonCO,e/unit) 2558 @g'ltl) 2559 2560
ICT= Cleaner Technology wouLwmil 1 total . o6a 08 | 069 |

@ - thifuien (Bunker A) 0.62 0.77 0.67
i | [ m vouiaft 2 (vivh) 092 093 | 075

Total (Ton/year) 3,818 3661 5,007

v 6

AN 6.6 LWUS8ULgUUIHIUSINNSUaREANLSaUNTEANARUUILNANA N U 2558-2560

nMsedUTenaluund ylvnsiuielsuiunisuassiesaunssansdeniignans uan
Y8999ANTNBULALAINITANTUAINTSUAlWlaE N ISNAnNaraIAkasUsEaNSAINAT LY

WA (anuFeunazlui) Fumeideazlmiveyaluasunaluunsely



7.1 d@gUna
NHANTIENTUTTEUUTINI AN TUd 9 TauUNsEaNFaNUIuNEA gl enannIs
wialulagn1sndnfiaze1nreeannsnsding 15991u01m15d 15930 MuLwImAIsUDY

o w v

Wansurivesaedns lnensiinalulagnmsudnfiazeinfiiiunisdaiendiduainudifgyaiu

o

£%
Yo a

winlla Fuiasusmans uazsudsnadenUfURld agunansideleadl

711 ddenuuinieisnsfindssansamnisnanuasnistetuuafiv (CT Option)
nnvdnnamaluladniswdniiazen dilufoRldlunisuimsianisannisudesfinedou
NI¥ANYDIBIANT S1UAU 2 \Fas feil

7.1.1.1 CT Option 384 mﬁawm5@;14L?iawé’mumm%faumawﬁaﬁw (Boiler) Tng
ausaanUsuianisuaseineisaunssantaussan 17,257 kgCOe/U wavanUsunaunsly
wauaLdou (i) Anduiudsyan 59,233 vwm/Al

7.1.1.2 CT Option 304 mi‘d%‘u‘djﬂaﬂ%uﬂmﬁammﬁﬂ?{uﬁ’l (Air Blast Freezer)
TnganunsaanUSununsuassiigisounseanlauseun 83,574.74 keCO,e/U wavanu3unu
nstanasaulni Anduduusyana 743,488.2 vin/A

7.1.2  USunaun15Uaneiiosaunseanfonul gNan 9N u0989AnInsaAnw but 2560

o
v A

anaguINN 10% Weleumeuiul 2559 wazanauilawSeuiiisuiulyiu (@ 2558) fiail

(Y

7.1.21 U 2560  HUSUun15UERYA9ISOUNTLANABNUINARA U L1INAU
1.44 TonCO,e/unit anasanny 2559 7dUSuunsUanenIgisaunssanviniy 1.73

TonCO,e/unit 3aAnLlY 16.8%

&

7122 U 2560 fUSHUNSUARYANYLSBUNTLINABNUINARN I LN1HU
1.44 TonCOe/unit anasanUgnu (U 2558) NilUuunsUassiusaunszanviniy 1.59

TonCO,e/unit WisaAaLly 9.4%
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2
Y

Fatiy AnNKanIsIvednandliiiuin nannisimalulagnisudanazein WWulAsesied
winngaulun1siiunlgusnisinnisanusununisuas s fnegs o unsEanmenUIgNaAN g U

saAnslrussgaumneaudunden U 2560 anasnndt 10% Ligul 2559)

7.2 UaLaUDLU

1NN1TILNTaRUSINNNTUARE MYTouNTEANAaMINEHEN U9IV003ANTNTARN Y
Tssnuawnsdndagy TngldudnnismelulaBnisudniiazenn foiauouusdsil

721 ddeyaluvszendliiluuuimiinisuimsinnisannisuaesingiounszanves
096n3 uarm I afiuussAnsawnsldndsnu (mnufeunarlfi) sausteily
HugrudeyalunisussidunivouremiuivesosdnsuazianssuanUinumsudesfinuiou
nszanliuesdnsdu o fleglungugsiavioiniegsiaifioniu viegnamnssudu 9 Aadw
aulalunsduiiunsUssdiuasusuawiuivesesinsuasmaluladnsudnitazenn

722 ewnsnsdifnuiuazesAnssus flmnvaulalunisanuiinanisudesfiuideu

nszaNvetasAnsmIgmaAlulagn1suanaiiaze1n AIsiasanaliunsussdiuasuaunansus

'
| =

V0909AN3 uaznUTutumeU TR umannamalulainmaniiazernetiseiilaaiiion
LIIENsiinUsEAns amnisanuaznisleatuuaiie (CT Option) Tui 9 Aifldneniwly
nsanUIunanisuasingiiounszanfeniisnandugtazanuTurunislonassu (au
Younarlylity thuufiRldluesdnsliiAnUssavBaimuasiinnsianiesseliles

723 Tun3anluaunisusnisannisanni1suassf19i3ounI3anv9999ANIT A
weluladnisndnfiazeinvetesdnsnsdAnviwazesinsou 4 Mfavaulalunisaziily
Yszgndldiu winldfunisatuayuannguivisuaganusiuiefidvesfinu finns
Usvauauegetniauluesnng sgdwalinisujiinuinlssdnsam wiludosnsinass

JuUsgana yrans msanauliduugin wagnsveenaludiednsdu 9



wrun1sun lulgUs o vl Bannaived

Han3Feluunieun ilvinsddendlunsiluldusslesilugangivg ddlu

& ! =2 o < v o a a a [ < [ S
unflaznantansihludusuwuulunisafiugsanerdunisidudsenaunsimunnuinm
lssnuinsesiuaIsusunnsuvesetAnshazimalulagnisndniazoneatiuayunis
Usllium SUBUNANS U VBIRIAN LA N TINUALLINNITAR L TBUN SEINMEmALUlaE
n1suanfiazen IieeAnseine q ddiusulunisauadaiingey n1sdesiuuaiiy Lty
Usgangnmlunisndawaziindnanuaiuisaluniswtedu Wuniswseuaundoudden

AISUBUAN kaNTAugINRAULARE 19 EY

8.1 gUuuUUN5ALUTINR (Business Model)
8.1.1 ngugnAn (Customer Segments) nugnénitimane sl

8.1.1.1 lsssugpavnssuieglungugsiavideiniegsiaiieafuiuesdnsddnwig
WhmnesudanedeslunmsanyinnunisUdesinaiieunszanueaidng

8.1.1.2 lswugaamnssuiiieuaulalumsussduaisueuramiuivesesdns
uardunsdoufuodmauimsiansfedounszan (esdnsuma)

8.1.1.3 lsssugeamnssuifauaulalumaduiiamunlassnsaafedeunszan
LAEAISUBUATANAUBIANTITUSYNTIANSANBITOUNTEAN (BIANITUNIYL)

8.1.1.4 lsanugramnssudisiauaulaazveiunmsiusesgramnssudideran
NIENTNQAAINNTTY

8.1.1.5 sanugnanvnssudifinislindanugs 1wy gramnssuenmns granvnssy
GRS

8.1.2 wiwenman (Key Resource) LAk YAAINITNNAINIANUTEIYIYAIUNIT

Uszilupnsuaunansurivesasdnsikazmaluladnisndniiazenn
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v
a A a  a

8.1.3 fanssuwan (Key Activities) g‘uLLuuqiﬂauﬁﬂLuum]mﬂugml,wfuaqqiﬁ%Lﬁa
danu (lWlaidadendnlunisuarsmmlsusegnuien) Wunisademnundouuazuinsgiu
msUspiduaiveuaniu uazanimFeunsranvasesdnslungugnéithvineg

8.1.4 518ldndn (Revenue Streams) F18ldndnanan FrivInwInisiilasenis
AsuBuIWILTvatesinsuasmeluladimananiiazens

8.1.5 Wusinsuan (Key Partnership) Lﬂum'ﬁﬁuasﬁumzLﬁauqﬂmﬂiﬁU?ﬂm ELRRE
YBL1IUAUNGUDIANTAIATT LYW DIANTITUTMITIANISAIBLTOUNTEIN (BIANITUMIVU)
NIENTHOAEMNTIY BIANTAAENTUTIINUF L sALazAndey

8.1.6 VoLAUBAIUNISHU T519aLdunsInIsa 8.1

A1579 8.1 UBlaueAIUNITRIUYBINITATINTINT

80T UUszue
1. ANy fidervey 100,000
2. ANNAEUNN (ALAUNIS ANTINN) 5,000

arlddefiudilunset unzdouniueurlamsuvivesesdns:

3. essudeunisldiedomneaniuourlamuy 8,500

4. AINIIMIUABUNITUTERIN Verifier 45,000
(Man day ag 15,000 Uv) 8g19iles 3 Ju

JIYAALATING 158,500
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8.2 AATILNAMUANAIMNIUATYFAAATIAINTTUINIAINNE B
8.2.1 MsaAsziaMNAuulunIsaun1silasinIsaningisaunszandauaeg

nanSuginemalulagnisnaafidzanavasasanansalinen lsanueimsdniagy 91nn1s

Usgillumunealla LATYgAERTLaTaInd o (A1UIUMINITNITRLYTEANS A INRaENS

De

Ussiuuaiy, CT Option) fiatl

8.2.1.1 CT Option L’%"aqmiammiqz:gLﬁawé’wumm%@m%wﬁaﬁw (Boiler) Tng
nsUsuRaussiunsdotheedl 1 (67 119) uasdfudussdundiodnyed 2 (5565 un9)
unsmsnbifaldiglunisasmu iRanadsendnainnisantIinunsiindnunuou
(W) Aeduduuszana 59,233 vw/Al warannsaasUsinansudesfnsdeunsyanls
Useane 17,257 keCO,e/U

8.2.1.2 CT Option (389 M3UsuUssanvuInviosusudadud (Air Blast Freezer)
Tneusulgsvesutudsdudlydvundnatuasiuiinisutuddudfanumnganiuiud
Li‘Jummmsﬁﬁﬁﬂ%’dwLﬁmﬁumﬂmiamu Amduluussanu 493,412 v F9awiiewa
Usgndnannisanusunanmsiindsanulaiy Amduludssanu 743,488.2 /Al syeziian
Aunu 0.7 U waranunsaanUSuunisuasefineseunseanlaussunn 83,574.74 keCO.e/U
wazdlaiSoudisuluninenlansy wuin msannsUdesieideunszanyiniu 1 tonCo,e/d
suiiinAlddnelunsuaseiedeunssanysyana 5,903.8¢ Um/tonCO,e/d)

a 1

8.22 MTIATINAMUANNUAINUUININATYFAYEAS Telun15AAT1eiaeldisyan

Y

[y

Tagtugns sveznanmumu wagidonsmanauwnuniely fal

8.2.2.1 wansAuIumyan1dagiugnd (Net Present Value, NPV) wui1 A3

Ly

aulasansiiyaendagduans (NPY) winiu 2,177,032.90 um wazdnsnanauununely

9 9

(Internal Rate of Return, IRR) 1Y1f1U 88.84% A4¢11319 8.2
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M1519 8.2 F1gazdgateyaniTiasievyarilagiuans (NPY)  wardnsnanauuny

el (IRR)
S1UazLdYn NISATUIE

RuasmuiFuusn -493,412
AR LEUNTULSA -158,500
AAEuN15Y 2-5 (53,500 Um/A) -214,000
FIURUAMUAE AU 6T -865,912
NIELARUARTUFNT;

U1 802,721.20

) 802,721.20

U 3 802,721.20

Un 4 802,721.20

Ui 5 802,721.20
INTIHANDULNU (10%) 0.1
warUagduans (NPV) B2,177,032.90
nanauwvun el (RR) 88.84%

8.2.2.2 HANSAUIAMITEEELIANAUYU (Payback Period, PB) lda1nn1sAuia

MFIa1M NPV denviniueud szeviianaumu (uuuni) agf 1.68 U fsn1sne 8.3



M99 8.3 T1UaLlBUATINANIAUININSEEEIaNAUNY (PB)
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Algane Aldane HARDULNUEYS
U Tumsawmu Tuns HAMEUWNY  21ANSALERU Simple PB
Bausn ALY (Net-CF)
0 -493,412 -158,500 0 -651,912 -651,912.00
1 -53,500 802,721.20 749,221.20 97,309.20
2 -53,500 802,721.20 749,221.20 846,530.40
3 -53,500 802,721.20 749,221.20 1,595,751.60
q -53,500 802,721.20 749,221.20 2,344,972.80
5 -53,500 802,721.20 749,221.20 3,094,194.00

yaAy
Y

Aelulasanis (IRR) fan

q q

amululasanisil

tN1NUY

[

INNTIATILVHANTIABULNUNITAIY WU Seezianlun1sAuyu (Wuuuni) 1.68 U
UUANS (NPV) #aealasanIsuanvmIny 2,177,032.90 U kazdnSIHaNDULAY

88.84% 409 INN1SANIULATINTUNANDULNUNA AN
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