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Quarry operations
Crushing
Prehomogenization
Grinding

Preheating
Rotary kiln
Cooler

N LA WN =

Clinker storage

9 Additions

10 Cement grinding
11 Cement silo

12 Storage

13 Transport Shipping

FUN 1 UHUA B98Il e ITINUNERTIIUAAIENTTHITUUULAS
(1311: WBCSD, CSl, Safety in the Cement Industry: Guidelines for measuring

and reporting, version 4.0)
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1.8 nm3duvedloweindsndsiildlunisiniiuidemas
Megn1elin13AIUANNMIANTUNUYEIBIANT
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2. unawdesfiwisaunszanyseiand 2: nMsUdeuazganay
N9ITUNTEANNOBUIINNTIINAIU

2.1 M598I WH19NNNUIBUNSUDNVDURAVDIDIANT WU
AsaeluinannszuvatsdueslsemALazn1sae i
MnlsalnirveaeIrnsduy

2.2 A15T9ANUSIUINNNUILITUNIIUDNVDUAVDIDIANT
WU N15PeaNsou/191n91n1s99unsanssUIUNISHER
YpI99ANTDU

3. urasdesiwiFeunszanussiand 3: nMsUdesuazganay
AITOUNTZANN D ONDUS

3.1 mavuddowddaseumvuziiosdnslil@ismnalunig
ATUANALA

3.2 mavudsingAulassummugiiesdnslildfisaluns
ATUANALA

3.3 Msvudsnanfusilaggruninugesdnslaldfidnung
TunisAIvANgua

3.4 mafunly - ndusenindhulasiinuosmiinau
Tusadnslagenummugitesanslaildtisnnalunismuny
Aua

3.5 mMsAunsgsisveandniulussdnslagoruniugi
aenshilatgnalunisaurugua

3.6 msliimpAuiisdnslallindnies

3.7 msldian/asniiiosdnsldlinGnios

3.8 nslinszauiiesdnslallindnies

3.9 mskunewenshilandnies
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1A88IANTILABIIINITAINUAYIITLELLIAT IUNITAAMIUNANT
Yaoufngisaunszanvasuiasianssudesulinsaungueieseesiiad
12 oy wivstleadnsanunsafmuagasnalunisussiwesld ws
P9na1nInaIvzfesiinuaennsastulunsaiuululnazy

3. LkUIMI9N1sUSEIIUUSUNUN1sUaReR 9IS UNSZaN

nsUsziliuUsnnunisuassingisounszanaiunsarilanaisis
wilneehulvgnainssudwudinasiaenldisnsusediu 2 F5aeiu
lawd (1) n1sAuandsuianslassingiseunseanineedudaya
NINTIUIAUAT Emission Factor (EF) wag (2) nisAiuisduianis
Udesfedeunszanmuaunaniinieliufisenaiiifndulunssuiunis
1199 Fasegnanwanislunisussiiuliunanisuasefisiiounsyan
vesusarianssuiiiinisenshegnduradonan Seluil

3.1 nsUseiiudsunisUasefneisaunssanlngnsy

TunsalvesunasUansfigisaunseanlnenss isunasUassnig
BounszanUszianil 1 Fen1sneanuiinanisuaesieasfioeseny
wenauednuestig MsUsedinazBuannsuamUsunanisudes
Aradounsyanwiazailaluniiedu (ton) waSwiniswasulsuia
mandalieglumiivvesduiiouvitaisueulasenlus (ton CO eq)
Ingadeardneninlunisvinliiinlansau (Global Warming Potential:
GWP ) wesfiniseunsyanyiindieg gelutiagtulagimliagdnedenn
IPCC Fourth Assessment Report, 2007
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3.1.1 msiaUisen Calcination

Tunsguaunsudnyuda IngAvdusa (Raw Meal) Fal
#uyu (CaCo) uazunnillusivizelalalud (MgCO) (luasAUsznaunan
wwgnihluunazBeaudhlulimudousunseiaiaUfiten Caldnation
31 TagsearinanszuInnIs Calcination fanam CaCo, waz MgCO,_ azgn
wWaswu Ca0 waw MgO mud iy FsufiseniiAntudsnaliiAnnisudes

CO, panuNgusseINA sauansluUiseni 1 - 2

aaa

CaCO, — Ca0 + CO, (Unnsen 1)
MgCO, —> MgO + CO, (Uansen 2)

TnensAmaynanisasefitgdeunszandiinain
UAATY1 Calcination dsaunisdrsauainisaviila 2 Isuande
(1) Auralagerfedeyasivazidonvesingiuiteudigusietun
fiGunin Input method way (2) Aurailasedeteyasivazidonues
nanfauaiioanunannudiownfiieondt Output method Famuwdnnis
Wi liiagliaslalunismuan nadildfazdidnvindy wiflesain
anfudteyaiiesdnslugnavinssudnddnlngnisiususm
wazdinisnsivaeuainugniesagrunuizan Tnaziludeyalusiu
Yosnaning fuudsnisiesinsdulnajinazidonldfedsnisi (2)
F938lumsUszifiuvinanisudesfimiFounszaniiinainufasen
Calcination vosesAUsznaUmiusLunTogluingiu amnsadedsan
38115 Output method Tu 2006 IPCC Guidelines for National
Greenhouse Gas Inventories (updated January, 2013) uag CO, and
Energy Accounting and Reporting Standard for the Cement Industry
(updated May, 2011) ¥8¢ World Business Council for Sustainable
Development (WBCSD)
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defansaningAuideudingsruuvemiemwyudiuud
derunseuiunseneg fdesdes wud Output fileenunannssuutes
wilawnyudiuudavarunsauueentiilu 3 d@m ldwn (1) Clinker
(2) Cement Kiln Dust: CKD &g (3) Bypass Dust ﬁﬂLLamﬁlugﬂ‘ﬁl 2

CO.
limestone m 2
CaCOj, MgCO,4 N—
leaving the

clay, shale, other ___ raw_ —— CKD Sysiom
CaO, MgO, CaSi materLi

dust return

(RM) [~ CKD
— recycling

additional

raw material
not part of kiln feed

clinker

bypass leaving the
Source: VDZ dust kiln system

a

3U#1 2 Input uag Output ﬁL“?J’WLLazaaﬂmﬂiwwﬂaLm‘gu%mwﬁ
A Co, and Energy Accounting and Reporting Standard
for the Cement Industry

Tagn1sAuIuUININN1TUaRsiEsouN T2 anILANIN
UfAse1 Calcination 3zAasiiaIsuInIsiinufisennvinlile Output
e 3 dudl wdvslinand CKD 38 Bypass dust gndaunduidnly
[d L a Y U o (0% aaa =
Juingavlvnussuulumsiwinasglidusuufiseonaiives CKD uaz

Bypass dust flanNa

Qe
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J3unaunisuany Co, 91nUf)n5e1 Calcination Y84 Clinker

AUNANN15YD IPCC Uag WBSCD e CO_ AAnNUFFeN
Calcination wpsasAUsznaUMIUBIUAlLIngAUIzUlUmNUAZeN (1)
wag (2) FadumnnauUiina Cao way MgO isleglu Clinker vasun
AgyUTnamsUdes CO_ ldanmsgaaunsiail Tnsandetmiinlanana
vosaasusiazin danandunsed 1

A13197 1 waluanavesaasikandluuisend (1) wag (2)

GLUN waaluana GLRE waluana
CaCo, 100.1 kg/kmol MgO 40.3 kg/kmol
MgCO, 84.3 kg/kmol O, 44 kg/kmol

Cao 56.1 kg/kmol C 12 kg/kmol

P nnsnaaun1siailulfisen (1) uag (2) lngonde
waluanaduanddun1sng 1 wudmn 1 kg ¥o3 CaO way MgO
sznolilinfing CO_ Wiy 44/56.1 kg uaz 44/40.3 kg MINAAY
Inenstldadiuves CaO wag MgO ¥89 Clinker M1HNINAITUILAD
= Lt [ ! d‘d [l o a 1 ¥ 3 1
finsiinavdndiuves CaO uar MgO Nilegluingivaguaidusineu

Y 1 v &4 aAa ' o w
nsdeudgniiomn veiiendn Free Cao way Free MgO mudRY
pannou lavauni1slunisussidulsuiunisuassiigisaunszan
91nUfA3e1 Calcination w83 Clinker {Wudisil

Clinker production (ton/month) x %CaO x 44

i (ton/month) =
e 56.1 x 100 (@un1s 1)

Clinker production (ton/month) x %MgO x 44

+
40.3 x 100

1y
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pgalshnumnesAnsliiinanisnsiaindndiuves CaO
way MeO Fithdadie IPCC waz WBCSD léifmunaan Default d1mdue
Emission Factor ¥84 Clinker (EFC“) Vﬁl,lﬁ/hﬁu 51y0 kgCO /tonClinker
uaz 525 keCO /tonClinker muasu Fslunsdliivsunamsassing
[FounszanaNUfisen Calcination ¥4 Clinker @ansavilaainaunis

Clinker production (ton/month) x EF  (kgCO /ton )

CO2Cl ) (ton/month) =
e 1000 (@un13 2)

J3unaun1suany co, 9nUfAsen Calcination Y84 Bypass
Dust

1INUANNI5Y89 IPCC wag WBSCD n1suseiliud3ununis
Uaoy CO, AAn1nM151ANUFATEN Calcination 489 Bypass dust
floenainszuvveansiowmnyuannsadualilagerde AuTanady
Bypass dust #i9ena1nsyuufU Emission Factor @4laeiialuundy
Bypass dust #189n91n3zUUALIAAU{ATEN Calcination lneauysal
wazdlAn Emission Factor 1Ay Emission Factor 483 Clinker lagnn
nuAIUiImnsUdesfnedeunszandanuaitinainufizen
Calcination w4 Clinker 7indnldlundazifiou azaunsavian Emission
Factor ¥83 Clinker lagigaunis

CO, emission (kg/month)

EFcu (kgCOz/tonCU) =

Clinker production (ton/month)  (@un1s 3)
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J3unaunisuany co, 91nUfAse1 Calcination Y84 Bypass
dust (Co_ ) altoat)

Bypassdust volume (ton/month) x EF_ (kgCO /ton)
O, . (ton/month) = -

1000 (@un1g 4)

J3unaunisuany Co, nUfnsen Calcination g CKD

dmsunisUsziliulunanisiass CO 91nUfA%87
Calcination Tuduwes CKD (CO,_ ) ansnsamnldain

CKD volume (ton/month) x EF_  (kgCO /ton)

CO  (ton/month) =
2,CKD

1000 (@un13 5)

1oy WBCSD 1aA1nuaauni1sataluni1sAIuI dunian
uilnimesnisudesievesufizen Calcination ¥es CKD (EF ) Al

Clin x d
1+EFG,
EF (keCO/ton) = S (@15 6)
CKD 2 EF
1- Clin X d
1+EF
Cli

ile d vanefia Calcination rate nosAnshifidoyalu
dauil WBSCD Idfmuann default dmsunsdiues Dry process kilns
wagnsalues Half dry wse Half wet 138 Wet Kiln Wlwdiawvindu 0
wag 1 A1Uany

1y
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Tunsalfmdfemnyuiinmudvesesdnaifuuuu Dry process
kitn Feen d Tewiniugud ér EF_ Seliwinfuguéludae Fediua
virlilunsdifoudezdinisudos CKD panatnsruvawmiioNn
Yudiud wivSunanisudesfing CO, Tuduilfasdaintueud

N18ng CKD NdINIAIUINAEATBUARULANIE CKD
asgaanuainssuuwiiu Widunundeunaduluiluingdiu

3.1.2 nszuaUMswlug Organic Carbon

Smpiuiiteuthguiiomnyutiuuiuenanazdsznouluse
fngAudmanafueiuaudn SaszneulusmeingAuiitesdusynauves
Organic Carbon &3 Carbon ludrusenanaziinniswludlunsown
YuBudifouianun lnedndiuves Organic Carbon flagluingiy
Tnehlazaglugae 0.1 - 0.3% (dry weight) usgiuiinvasingiu
wazundsngAuild el WBCSD Idimunan Default value 209
dndn Orgainc carbon TuimgAulifl 0.29% vie 2 kg defuvesingiu

(Raw meal)

FatfumnnsruUTunmnssdn Clinker wagdndaunisld
TagAusesuwes Clinker (Raw Meal: Clinker) Avganuisaniusuimn
84 Organic carbon #legluingauld FsmnesdnslaifinaAusiusom
Uoyavedd1 Raw meal: Clinker 13 WBCSD ladin1simuna default
YosdnduRenadlvdAwiniy 1.55

lngUSunad Organic carbon Miavaanilegluingau (Total
Organic Carbon: TOC) @1wsamlaain

Clinker production (ton) x Raw meal: Clinker x 0.2

e 100 (@un1s 7)
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wagUsunaunisuany o, 1nnsen gl TOC azidulumny

C+0, > CO, (Ugnsen 3)

aetumnanudly ToC AfegluingAuiinnisiunlugl
e ievihnisgaaunisiniilagedeuialiiananiumisnsd 1 wui
Tuustazsures TOC azroliiin CO_ Tudiuna 44/12 diu

3.1.3 nszvaumswnndiamasdmiundiamnyudiuud

A1sUsEINUSUNUN1SUaRs A5 aUNTZANANATHN bAs]
& a o o v = ¢ . o [ a
Wendsdniundewnyudiaug (Kiln Fuel) vlagnisendedeyauunm
S aaY (FC) A1Anusauvadtamad (HV) wag A1 Emission

| 14 | 4
Factor 923n15untvsl@awnds (FF) wonmnus1euinvaadiomds way
]

WA TUIURINEUNTT

HV‘V (GJ/ton) EFCOZ‘ (kgCOZ/T J)
X i

co, (ton/month) = FC (ton/month) x
! ‘ 1000 1000 (aun135 8)

HV (GJ/ton)  EF_  (keCH /TJ)
X

CH4,i

CH4_ (ton/month) = FC (ton/month) x
! ‘ 1000 1000 (aun159)

kgN O/TJ)

N20i (

HV. (GJ/ton)  EF
X

NZO_ (ton/month) = FC (ton/month) x
' ‘ 1000 1000 (@un"510)

InedayaUsunaumsldidemauazaininuseuvesliomgs
Jumnldainnisnsiainvesesans luvauefian Emission Factor 984

1y
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nsmnlndidendsiildlunisussifuaiusndedanin 2006 1IPCC
Guidelines @391nn1sfivsiownyudinudidugunsal/iniosdnsly
gnawnssufinsegiuil Fedudildanunsadraddldnunisd 23 ves
Chapter 2: Stationary Combustion, Volume 2: Energy, p.2.18 - 2.19

Wtlnade frusvo s sUsTEuUSunansUses/
aandufinsideunszaniiiovenisiusesainesdnisuimsianisine
SounsEan ladnismuualinennisuszfiuusununisvass Co,
mﬂmil,mli/iﬁl,%aLWEQIUﬂdN%@QL%@LWﬁQ%’JMDa (Biomass) iy
TunsUsediudSinaunisuaesiedeunszanitinainniswilugdauia
deswBludmvesnsussdiudSunanisuassingdeunszananunas
Ugosfausznnd 1 asfiansaniamzySunansides CH, waz N O ity

wazifloUszidusunanisudssinsusazsvinuenniy
SHeoINAmNELNNS 8 - 10 U1 USinainnsUdesfedeunsyanusazyiia
sggniauelumiievesdiuiiouivesnisddes CO_ Tnsendorn GWP
YINBUARLTLUAAIAUNTT

GHG (tonCO -eq/month) = X GHG (ton/month) x GWP  (aun1s 11)

PULLME TUNTMNLN15O19D9A7 Emission Factor a1n IPCC
AruSauveudaindanlddewduarludnwazves Lower Heating
Value (LHV) %38 Net Calorific Value (NCV) ity

3.1.4 nszurunswlndiwanasiduauiuingsziln

lunszuaunsinmiies dnludesinislitngszidaiiie
Uanihniloawazanvuiafivyunsunasldsoyauazsadndely deing
syidanlalunseuiunisvinuiiesvesesansdiulng laun Ammonium
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Nitrate with Fuel Oil #3a7iSendus 31 ANFO lngdiunaumanyasing
suidndena1nazuszneuludie Ammonium Nitrate (NH NO) uaz

(% '
o w a

uiufwa augamuaiivesujisermnetuainnisld ANFO Wudisil
3(NHNO,) + CH = 3N_+ 7H O+CO (Un3en 4)
4 3 2 2 2 2

fisun: Code of Practice, Safe storage of solid almmonium
nitrate, ™ edition, Government of Western Australia Department of

Mines and Petroleum Resources Safety

9INANAANIBATAENIT1IAY FLTudfgFounszan
\NnanesAUsznauAiueu (C) vesduendmietdudiwaieyly

(% (%
o

ANFO undn Tneujasediindusuindufieaty Tnsaunaninad
wduudsatuuiasenisuninl Safuuumamislunisussdu
nMsUaeeieiounszanannisld ANFO Fsaunsausuidiulannuana
vosUsiunsldihdufieaiinaneglu ANFO fu Emission Factor

oINS LU uA A

IPCC lanvunlitan Emission Factor ae9n15iwn bl
L%aLWS&Iuﬂizmumiﬁwmﬁaﬁﬁaﬁ‘]mméWdaaﬁ”wlummqmammim
Tunquussunasdassfeiiogiui 13lu 2006 IPCC Guidelines m314
i 2.3, Chapter 2: Stationary Combustion, Volume 2: Energy,
p.2.18 - 2.19

3.1.5 nszvauns lndiweinaslugunsal/in3093n3due
nAsagiuin
wannileluanudiayudiuud Tunsainesansiinasly
aUn3ain3eLATRIINTBUTINTRYT UM (Stationary Equipment) wazlu
gunsaiviselnIesdnsienaninmsnviiiemads anunsauseliulzunm
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mﬁﬂaaammiaum aﬂiéﬂ,mstﬂstuamaU'immmﬂwuaLwaa (FC)
mmmaaumamamm (HV) LLavm Emission Factor soanswingd
Fownaa (EF) LML IAYD T BINES LLmuaamﬂaUﬂim/msawm
1uwuwalﬂﬂviﬁuL%aLwaaLwaa Fetuannn s adused

HV. (MJ/iter) EF .. (kgCOZ/TJ)
N :

COZ‘ (ton/month) = FC (liter/month) x
! ‘ 10° 1000 (aun1512)

HV (MJ/liter) EFCHa,i (kgCH4/TJ)

CH,. (ton/month) = FC (liter/month) x — X
! ‘ 10° 1000 (aun1513)
HV (MJ/liter)  EF__ (keN.O/T))
N.O (ton/month) = FC (liter/month) x — X !
' ‘ 10° 1000 (aun1s 14)

i ¢ A = o ag va o & a o g
wsivngunsaivveinIednsnldinsidieindemiy
dy a @ v L 1 a U d 2/
Weundeadansaldaunis 8 - 10 o wwdeidunsdlveasiomn
Yuauud

d‘ Y a 1 6V = 1 a ¥

waziiolAUSUIUNSUaRYAYIS o UNTLANLAALINALAD

TvinnnsAILIUUSUIUNSUARENYIS B UNSLAN LU LILVDIAUAISUDU-
Taeanlenfiouwin Ineanfeaun1si 11

IneiAn Emission Factor maqt,%mwawﬁmmq wazA1 GWP
ansoenedldainasned 2.3, Chapter 2: Stationary Combustion,
Volume 2: Energy, p.2.18 - 2.19, 2006 IPCC Guidelines gy IPCC
Fourth Assessment Report, 2007 AU&19U

WeaanAAusouvetanddlugunsaiuaziasesdns
Tunillailagnimuelvinisasiniamiteulunsdiveavemaanlydluniown
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(%
a A

YugLuud Fatuaanufoureadoidslunsdiisanunsndedean
A1AUTEUANT (Net Calorific Value: NCV) ¥8ensuimuInaaunawny
LAZRUSNUNENIU NTENTHNENY Fsanmnsamldansieauuszdd
“adndsnuveslssmelng”

3 1.6 ﬂswmun'mmlwuwaLwaﬂuaﬂnszuua“msawns‘wmmi
Lﬂaau‘w

wanwilaluannnisldndenyudiuuduazgunsal/
d‘l [ d‘gj (K% d‘ 3 a v L4 dll [ d‘d dl d‘
\ATReINTNAteEiuN Mnasdnsiinisldaunsal/inTesdnsiiinisindioudn
(Mobile Equipment & Off-Road Vehicle) Tunsguaun1snngg wau
) ¢ . A =1 a
ORI F0UA TN FOUNINAT warsaen (Forklift) 1Uudy Faudaings
! 3 a [ D o < & a v o
nldlugunsnluaginsesdnsivartidnasiudomdavas fdaduaiunse
Uszilluvsuianisuassiigisaunszanlaainaunis 12 - 14 uag
41119091989A1AUTPUVBUBLNEIIINAIANTOUANT (Net Calrific
Value: NCV) 21n51891uU52910 “@dandssuveslszimnelng” o9
nTENTINAIUlaEUAY

usidMSUA Emission Factor vasmsunlusidomasusas
1AL 1999391n 2006 IPCC Guidelines, Volume 2: Energy, Chapter
3: Mobile Combustion, Table 3.3.1, p. 3.36 dlosanduedesdngd
Tylansadundsuuiosauuialuld (Offroad)

3.1.7 nszuaumswndianasiuguniiug

uanangunsaluaziaiesdnsudy lunsdilosdnsiinisld
ENUNIMILLAN WU 506 50NT8UE wag soelunUszasd (SUV) saului
sousTNANg dwfunsvudieiaoiu dewds arnadl uarduq 4
Tnehludemasililusummus Afinaduidomdana fdulsanunso
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UsziliudsunaunisuassinuEeaunsyanlaainaunis 12 - 14 waganunse
$reBemnuoutesdemdninaauiouand (Net Calrific Value:
NCV) 9105189119 U5¢3T “adanaaauueauseindlng” 189n5ensag
wasulauiy

Tne Emission Factor vesnswnlndidoimnasusavyiaild
Tuldainaanunsasnadaldann 2006 IPCC Guidelines, Volume 2:
Energy, Chapter 3: Mobile Combustion, Table 3.2.1 (p. 3.16) W&y
Table 3.2.2 (p.3.21)

3.1.8 N1352TUVDY CH4 INNIZUIUNITIANIIAUAY

Wasannlunszulrun1sianisatuiulainasidunisuuds
n1suAnseanvuIn Agvilimaiinuiigninedluaiuiuiinnisialva
29011 F9n15UsENUSUNUN1SUsREA IS aUNTEINAINNNS T2 Eava
CH, INNTLUIUNITIANTAULA1NTDAI LI Ag A8 US LA UL
~ I3 ~ Yy A A 1 P PR ) \ <, ¢ |
N99ANTANSNI N5 o U TS INNUATLTNLABINSUAB Y
NS DUNTLINVBINTLUIUNITINNITONUAUNGINTWALIBY (EF

postmining

lamaaunns

ostmining

Coal  (ton/month) x EF (kgCH /ton) x GWP
import p q CH:

q

GHG (tonCO -eq/month) =
1000 (@113 15)

Tagewilniaeasni1sUassfiuisounseandofurnIn Uiy
anunsamlaanuaguues A1 Emission Factor vasiedivuluniey m’
AOAUYRINIUAY (EF ) AUAIAUALILULIBINIgLwY (D )

postmining CH4
AIFUNTT
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EF (kgCH /ton) = EF

postmining

(m’CH /ton) x D_ (ke/m’) (N3 16)

postmining

A1 EF  war D 91989910 2006 IPCC Guidelines,
postmining CH4

Volume 2: Energy, Chapter 4: Fugitive Emission, #le 4.1.4.2
W 4.19 JANNIAU 0.1 m’/kg wag 0.67 kg/m’ MIuaIAy

3.1.9 sy co, Tunszutunisuanaz luasauLwag

lunsgurunsndanudesdenisaninivouomds wu
nszuIunIsuauAugndunszuiuntsioungiineudiage Aatuds
Fndudosiiniglifing co_ Tunstesiulaliduiiugnanlvneudou
v o = 5 = D Y D= i & =
iiwsdeuyuduud Fannsld CO_ dwndnnfenisudesfitmiseunsyan
sangaunndeulnenss uluidunsaiivinesdansiinslduazUase
Co, lunszuirun1sdu wWu nstdarsdundsdeldiunaunes
msusulaoenlen

TaganunsaAulIMUsSIIunIsUans A1 aunsEantaain
NasINYIUSUuNsIEAA1SUaulaaanlys (co, ) AIFUNTT
u

20, (kg/month)
GHG(tOﬂCOZ—eq/month) — ,use

1000 (@uns 17)

3.1.10 M3s3aluavasansitanulungu HFCs

Tunsdilesdnsinsldssuuiaubudainigldans
vihanudulunguves HFCs Wy R-134a Wuasiau Semuderdmue
YBIUINUsELIUNNTUdDEUAEANS UMY A UNTLANVDIBIANITUTVNS
dansfingseunszan tanmualiimnesdnsiinisUassasvinauiiu
HFCs pangussenmaluseniteszoznardiiinisinmuna Wy 1Aanns
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Hlvaluszninsnislinuvienisgoutng delinmsseaulinnanis
Udossnan densussdfiuSinansdassiedeunszanilingnnis
%almamaamaﬁwmwmﬁumju HFCs a1unsaUssiliulalagendadoya
USunaunsiinansanuduildudnlunaunuddinaiiflnasenanssuy
(SF._ ) LLﬁ%ﬁQﬂ‘UﬁlaEJﬁy\‘iﬁ]’]ﬂﬂﬁL‘lJa'EJUSBUU%%E)QﬂdWEJﬁQLﬁlai/illﬂaﬁq
M5y (SF, ) TnganunsamuInlanIEunig

(HFC__ +HFC ) (kg/month) x GWP

i,rpl

GHG'(tonCOz—eq/month) =
' 1000 (®1n13 18)

3.1.11 n1552lnaves SF.

Tunsdifesdnsiinsldszuuniegunsallaiiffinasld
daesionazyigeslsd (Sulfur Hexafluoride: SF) 1uansdesriu
N158A2995%30UR9AUNNTD9A WU circuit breaker wag switch gear
Wudu anudedinuavesuuinislssiiiunislassuasgandufing
I3OUNTEINVDIDIANITUTNITIANIS T ToUNTEan lan1nualiin
MINeIAnsinIsUdegasfinaItoanguIsenn1Aluseninesseslian
ffnsAnanuna 1wy 1innsilnalusgninamsldaunientsden
U139 fosiin1siseuuiuiansddesdanan deanunsauseiiiu
léﬂ,@aawﬁasﬁauaﬂ%mmmﬂam%’aLW@%Laﬂ%WQaalﬁﬁﬁLamsﬁﬂﬂ
nawnuUTINARTInasonansEuy (SF. ) LLa“ﬁmﬂdaa‘ﬁqmﬂms
L‘U’ﬁEJ‘lJi“’UU‘Vﬁ’eJﬂ’]SJ‘VNLiJ’e]i”UUMiJ@@’]EJﬂ’]ﬂSUQ’m (SF, ) Wwannse
AwdinunsUaessigSeunseanlanaunis

(SF + SF(,JPL) (kg/month) x GWP_

6,add

GHG(tonCO -eq/month) =
1000 (@119 19)
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3.1.12 N15UagNIURLNUIINNITINNITUING

TunsditesAnsiszuunisdnnisinie umduwdiiosnis
Udegihilsasguanndeuinunduanldl Usinunsudesfeiing
Tunsagzimouannsauszdiuainisn1svesnisuszidunsuaneinediinu
suaqmﬁﬂmsﬁwLﬁaqmmmsm FamuamldanUsnamsugosthiia
(W) dadu CoD luthite (COD) Ysmas Sludge Thheenluainis (S)
gn3ndaun1siin CH #o COD gegn (B ) uaz Methane Correction
Factor (MCF) lansaunis

[(W x COD) - S] x B x MCF x GWP__

CH,(tonCO -eg/month) =
1000 (&1n19 20)

lag B uaz MCF 91989970 2006 IPCC Guidelines,
Volume 5: Waste, Chapter 6: Waste water treatment and discharge,
Wil 6.2.3.2 wih 6.21 flAwiiy 0.25 keCH /keCOD uaz 0.1 (Sea,
river and lake discharge) muansu

waniloannifildlulseeu nssuaunisuan way
Aanssusneg velseeunds Tnsdulngesinsdeilinnsudestiiegs
191y lddasduainthuinndeermsddneusieg desunn
n1sUdey CH, Tughuilansnsasmnaldan

(TOW - S) x EF - R
CH (tonCO -eq/month) = - x 25
1000 (&un19 21)

Tng TOW = USuaas BOD fiiAnduaindildvianun
(kgBOD/) lnwanursauseidulaainituiuauiineliiin BOD (Aw)
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AnufeaNyaUsEYINTRTIE9BsnABINTIAIUANNATY (http://
www.pcd.go.th/info_serv/en_water_wt.html) @mﬁ’uaﬁ’nmufmﬁgwm
Tuwauedl S waz R Bldud Usnaansdunidiignidasenluluguves
adad wazUTnnamesieiivuanssuutdafigminduanldusslov
Fslunsdlvesesdnsildviiiu 0 Tudiuvesan Emission Factor a1unen
mlean

EFJ_ = BO X MCFJ_ (@un1s 22)

T,msm B AvAN CH, fmafﬂm \AnTuan BOD ivdes
aaamwaauﬂumm (kgCH /kgBOD) way MCF AaA1 Methane
Correction Factor suaamﬂiu‘laaﬁiﬂumiwmimmwmﬂmﬂuﬂ%

lunsalveeszuu Septic @1115081989 Factor #1149 210
2006 IPCC Guidelines, Volume 5: Waste, Chapter 6: Waste water
treatment and discharge, %178 6.2.2 Domestic wastewater T
B way MCF fawviniu 0.6 kgCH /kgBOD waz 0.5 (Septic System
fAuany

3.2 n1syUssiliudSununisuasefigisaunssanlagdauannis i
WAIIUY

3.2.1 msidwasnuininanssuvangdavasuseineg

Tudiurnin1sUsIiun15Uaun19soUNTLANN19D 8L
nmslingsnuliihannsayssiuldanusinanisllnihdisuanen
PUILIIUNEUDA (Elec = ) S9ufUA1 Emission Factor 9asnsiolngin
(k= Imiummum Emission Factor fldlldarludnwazves
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Gate-to-Gate @sludruvasnsuszdivluduilisndudeswinisussdiu
Usinamensiefng Tnglilseiiuusinanisudesfnedounsyaniian
Weglunievessiuasusulasenladifisuni Tnsaunsadwinlaain
AUNS

ELeci

(kwh/month) x EF___ (kgCO -eq/kWh)
GHG__(tonCO-eq) = meen —

1000 (@un1g 23)

Tagatusuaunsialndranunsad1edeanndsununisiy

I nnandlulutasarsolund winnuIgI U g UsNIINLAUIINDIANT
1 d::l' @ ::1' ) Y v a a v a

wilunsalntuiadamiunldgedalinisinusuianisldlniaseungy
LA mihenuNeguantaunrededdng a9AnNTaTAasinnIsuenUIuIN
nsldlihludiutieanneu lnsordedeyaainfivestasfesnnsiinis
fnnald TagunArnnsiadalauwnavduusuiunisiglndnndleau
neunNFENLAY

Tuns@fluiildidulniirenssuvaiodeosuszina
41113081989/ Emission Factor laaingiudeyavesusvinalng
(Thai National Database) Feanu150819891499n Default Emission
Factor fiUszmalagasdn1sumssanIsiiedeunszan deadanan
wansliuuduled www.teo.or.th wimmdulnindivrdaunldann
WBUBY 09ANSABIAN9B9AT Emission Factor ¥8enuassutiy
Tneeildgoadue Emission Factor Tudhwazues Gate-to-Gate

3.3 msuszfiudsununisuassingisaunssanlangdanadue

lagildudrfanssuludiulivesgnamnssuduuanidedAgy

[

WAz ANEAINIUNITUSIITANNISANUISOUNTLAN bAA NANTTUNITVUAS
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Lidheanduingiu nsvudadewnds wiensvudawdafus dady
TufithzuanineazBonuunmemstssdulinunsdesfudeunszan
vosRanssumsruaniisavity mnesdnsdiosnisUiinanisUdesing
BeounszanvesAanssudug arunsamsazideafinfuliaingile
“wumnansUssiiuaueuaniurivendng” Sednvhiulagesdns
UIMsdansineiEeunsyan

¥
[ a =1 a

3.3.1 NSYUAIINGAU WOLWAS LazNanAal

9

Tudiuraanssuiunsvuds Geerunvusildlaliod

aeldnisaivauguavesasdng lidrazdunisvudsingiu nisvuds
Wends vsensvudanandne Inemiluanunsausaidiule 2 35 uegiv

v
v a

anwgveslayanansIuile sail
3301597 1: ASAANIIVUSUUNS T DLNAS

Y

Tunsainns udsuansiawawaswnassta (FC) Aian
Pranlglunszuiunisvuds nnsuszifiuusunanisuassfiuseunsyan
aunsamuadlaanaung

EF (kgCO -eq/unit)

GHG_(tonCOZ—eq/month) = FC(unit/month) x
' ‘ 1000 (@un1g 24)

TneA1 Emission Factor vedieinaudazadnansnsa
$1989l@91nA1 Default Emission Factor MlUsznAlagofnisusnis
Jansfnmdeunszan Jaasenanuanslivuiuled www.tgo.or.th
Fudumitldarnnisusuauiinmesnisudesiedeunszanves IPCC
Tnsofuraudeuresdiomausassinvesdsemdlne
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350159 2: A nSunsaNkinsUUSUNUNS IR RINAILANTIU
USUUNTVUAILAL S EENS M UNISUUES

Tunsainldnsrvusununisid@amasnTslunszuiunis
YUAS LANIIVUSUIUNITVUEAS (Wtrans) LAYSLYLNIINITVUES (Dms)

YBITNAU/WBINEY AN Mg UTuiansUdesfinuiseunsEanaiuise
Aunilalngardeaunisawelull

- nsdiffinsusIniwin

EF (kgCO -eq/tkm)
GHG(tonCO -eq/month) =W __(ton/month) x D (km) x ————————

rans

1000 (@un1g 25)

Tnoszozmeildlumsiuwinezfussoziiesenitediunis
wagUanens luvgiien Emission Factor #ilfasdusgfuuszianuess
LA ULUUYBINTYUES Feanu1sas19d9laainan Default Emission
Factor fiUszmalagasdn1sudmssanIsiieideunszan deAdanann

wamsliuuiuled www.tgo.or.th

- nsailifinnsussynumn Gesawlan)

EF (kgCO -eq/tkm)

GHGi(tonCOZ—eq/month) =D, (km) x

1000 (@Un13g 26)

Togszeznaniglunisiuinasidusseaesniesiy (Al
mﬂmaf{;]mmaﬁwzmﬁwdwé’mmqLLazUmsjma@mﬁmﬁmmﬁmﬁwmm
aa | A L. ~e v 1 " w
Niinsvuds) TuvauedA1 Emission Factor Mldasdusgivusennuessa
LarIULUUYRINITUUEY Feau13091989109nA7 Default Emission
Factor 1Us5eN1AlAERIANISUSHNISIANISAIDISOUNTEIN FIAIHINETD
wansL3uudiuled www.tgo.or.th
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4, dndiunisuangfwisaunssan

dndiumsUdesiuiTeunszaNveLsALenamMNTTUNSHANTIIUA
97195ANLANANAUIUAINVUIAVOINATIVNTTULALVDULYAVD
03Ans wluAweuwavesmsdniunuiidimualy udlaevhluud
Usuanislassfingisounszandiulugaziinainunasvassiig
BounszanUszianil 1 Tneildnduegisvanaiesay 74 vesUTanm
nsUdesfieiiounszanienua wazAanssufinelfiinusuimnis
UdeefmiFounszangsiign 1fun n1siAnUjAsen Calcination lu
nszurunIRARYuBiuud sosasunfAofanssuniseludideinds
Tunffownyu Tnefanssuisaosiiviinumsldesfmdounszanandu
dndugefiaioay 58 uay 42 vesUFiunsUdesiuidounszaniiavn
fdesannunasUdosfeFounszantsuiandl 1 dwduunasaesfing
Uszlanil 2 uay 3 SidndhunsudesmiivsUszanaiesas 18 way 8
vosUinaunsUdesfnadounszaniiaunuatesdnaiviny Aananslugy
w3

3U# 3 dndiumsddseineiSounsyanvesenaivnssudiuug

(#137: Cement and Concrete Institute Concrete Industry Greenhouse Gas

Emissions. 2010, The Cement Industry Federation)

50 AilonsInANSUBUNANTUVIVEIRIANTINLENURAAIMNTTY

02_P16-54.indd 50 10/19/15 9:10 AM



14 %
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WANTUIVDIRIANT

TunsUseiliudsuiun1suasefineisounszanvedanaInn sy
FaualvoiausiusuaztonITsyinwalul
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Fruua e1atuilufanssunlidived Ay danisosniiuainnisseau

i v = s v A o Y A a
n13UaReM19139UNI8INVRI8IANT LA LB ntngNIlUudrdusun
v A A v a 2 'Y Ae o~ ¢ = <
Wosunniilaiisuiuianssudug winsllulgnu o9AnsAlsinisiiy
TayauarUsziiudTunaudindluileswiu e uduiuvaswdesing
Seunszanmanarnduuvasuaeeinuiseunsyaniluiideddey

o a QJ.&I a 1 v d’l a
3) Tunisirdsunansld@eniaasA1nusouvo DI nGS
q' < 1 q‘ v [ a a 1 [2%
Mmualaannisnsrataunldlunisussifiuvsuiunislaos i
13OUNTEAN AIRINE1IABIINITATIVTAVUNSNAITNUFIWALINY LY
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USununsidewnasidesnsiatnlneedendnnisves Dry Basis
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9) \flesnnviinvendoindsiifinisldlunseinyuiiaag
“anuane ﬁﬁgal,%al,wﬁawga%a Wowmdsiiuia way L%@Lwﬁaﬁlﬁmma
Lﬁmammaam/suaaLaam'mnmﬂmuiauua ANAYAAINNT I GR
lfuaLwaammmvmummauﬂuﬂau%mu muumaamﬂmamaumav%um
aeflAuLANA19999A1 Emission Factor Aoudneunn ety a4hns
afpeinnisuenUssdulnanisuaes fuEeunssanet o nas
WARLYHNA LaxADIYiINISLaDNe1989A1 Emission Factor lTvilnungay
WU wenn1sUsziiuliunanisUdesfnedounsyansenineiiiinean
nastelndauiudnlud (Lignite) wagn1siwalndaiuiudyiida
(Bituminous) #58uanNNSUIEHUUSHNUNSUaREN9I5aUNTEINTENIN
fdnannswlusieslsl (Woodchip) warnswilngiunau (Rice Husk)
Wauwsnn1sUsziiuliununsUassineideunszansenineiiiinenn
nswningiiaveesnsuduasns bdvesyuyy (Municipal Waste)

5) esanviiavendoimdsiiinisldlugunsal/niesing
grunvuy Auenivilennuiiownyuiiosdnsdnilngiinislddeudns
nannmasnaziinisliidomadunaisfanssuveusazmitsay fay
winasAnsbindlsusiasnisnudugvinnisseanudsuunisly
FomAwarUinunisudesfeFounszaniiinnnnsldidemas
wanty wazdinaTInvesAiudas s wiinsses gy
A17839036n3 AIsTIzReasfinsnTnaeuUTunsTfidondues
waziisukaziiaugafuliiiunsldidomisiinunves
03N letlastunstiudviensgamevestoya

6) LiesanAanssunsudesfiniFounszanivarsuszianuaz
TuwslazRanssusiosendedeyavasdlunanednuay Snviseyafifedd
waniuluundsfosodevareninenulunmafununudeya duy
peAnIAslinITUTs g TuLIdnvazvesteyaiidesntsuasimuatas
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1) ACTIVITY REPORT 2013 by CEMBUREAU: The European
Cement Association, 2013. Available source: http://www.

cembureau.be

2) In Energy. 2010. Cement and Concrete Institute Concrete
Industry Greenhouse Gas Emissions, Weltevreden Road Northcliff
2195.

3) IPCC. 2006. 2006 IPCC Guidelines for National Greenhouse

Gas Inventories.

4) The Global Cement Report. 2012. Available source:

http://www.cemnet.com.

5) WBCSD. CSI. Safety in the Cement Industry: Guidelines

for measuring and reporting, version 4.0.

6) WBCSD. 2011. CO, and Energy Accounting and Reporting
Standard for the Cement Industry.

7) The Cement Industry Federation, Available source: http://

www.cement.org.au
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9) BIANITUSTISIANISANUIFOUNTEAN (BIANISUNITYY). 2554,
LUININITUTEIUAITUDUNANTUNYDIDIANT, DIANITUTUITIANTS
AEISaUNTZIN (8IANITUANVL).
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2.1 AISINUAYBULINDIANS

anwgiINIIUveIgnaImnIIudannease (nMsnannseiled)
Usznaumeranenulenanlumalgnisnas own N1syivdeanu 1599u
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wAnnswilonesin lsundandonsenuiliiduussytas waglngs
Aududn FslundagAanssuenaazegaelinisdniunisvesesdns
Feafuvienuazednsild Fafesdadstumnuduifyanavosesdns
Tuienanslseny (5.9, 4) vesesAnsndn Adeamsdniunisariveu
WS uiasdng winusazmiaenisand 5.9, 4 auazde fawsn
dudunisuenld udmnegmelideifentulu 9. 4 wandugniugy
nsdndunuianun IHiansaiveuanissuiuafuausaniuy

ATOUARUARDAANELENTHANTIIVIUA

Tun13ANUATRUATDRIANT ABINANTANAINAIMUALT LN
YBIN1IAIUIUATUBUNRNIT U vRtRIAns IdanAreeiuTngUsvase
vosnsmanisnwluldeau lngaansailalaedsnisuuulanuuni
fiatl

1) wuumual (Control Approach)

AMNUAYBULIANITIIVTINUNAIUABELALUNAIYATUNNY
Beunszanuuumugy deimadenlunisimunveuwnvetesdns
wuasunisauaunsAniua (Operational Control) wagn15AIUAN
N19N138U (Financial Control)

1.1) muANNSANILOU

a 3

sryfInssuesAnsanzdunegneliguianisaiuny

9
L3

n1sanduuvesetdns liduswAanssuresesAnsidiunduidnves
walfigwnamIuaunsALEuNY

1.2) AIUANNINITEU

a 3

szufInsIuesRnsanzdwuegneligunanisaIuay
MINTRUYIIY (B1NBIRNUTIBNUNNNITRUVDIDIANT)
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2) wuuudumunssuans (Equity Share)

sryfanssuasAnsenIzdufisiuny lneauisaszsydu

[
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uwnaaUdes (Source) ganau (Sink) wagdniufiwiSounszan
(Reservoir) anansawdisentamdu 3 Ussnn laun

Usznnil 1 AanssunisuassingFounszanlaenss (Direct GHG)
laun Meisaunszanfilnatulngnssainianssunieg nMeluesang fadl

1) msUaseuavganduiteisounszaniliintuainniswnbud

[ Y 1

dl 1 a 1
NBYNUN AIBYNLYU

1.1) mawdalndih auseu waglown wislilesnngluesdng
uag/vseliienisdseean wssuandglvungldnuuenveuneing wag
nsagydeninvuluseninanisdsinundsnulndi anuseu viseloun

1.2) nswnivdveseinaninnisidnuresgunsaliag/vie
LAS899N5N0IANTLTUE1VRIVS DWW IIUIN LADIANTSURATDUAITANE
YINLURBLNAY WU UNduRwa (Generator) AEEITUIF (STUULALET)

1.3) nawnbudvengeindsnldlunisnadunieluesdns

Y a

lnsasdnailugiuiinvounisanfiuaudingrs wu fe LPG Tuvies
UJURNg
2) MsUdeuazgAnauigisaunsEAINTAATUIINNTEUIUNIS

W s linusawingAuasusiun (Dolomite, Limestone, Soda ash)

3) nsUdesuazgANAUMESaUNTEANTLANTUIINNTK didl
ASLPADUN FIBEINTU NITIHN LALUDLTDLINAIANNAINTTUNNTVUAIVD
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4.3) nsldaunsalsumdslseianianansanelyiaing
Sounszanldl wWu asdumda (CO)
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wsslethiigniidnnnaieueniiieldnuneluesing
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(Other indirect GHGs) loua USunaineisaunszanfitinduainianssu
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YBUWABIANTG

wasUaaunnUsaunszan

Usznni 1

ANYETINYIR (STUULALNA)
fnes3UR (Co-generator)
thifuufaledu (suivmg)
epsé'fmwﬁa (Co)

Unsiudsa (Generator)
Areladu (dessinng)

fin LPG (eeUfumnis)
difueindiies (SF)

N bausauingAuAIsusiug (Dolomite,
Limestone, Soda ash)
Aafiuanszuuthtnn e
MeiiuanUotnsey

UseLnni 2

it (ssuEnnseidas)
i (Aasduen)
I (sen3euingav)

Usenni 3

NMSNARIRGAU
NsYUAsIngAv
N5YUAUAENTEILEUM
nsldusen
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YBUWABIANTG wiaslasefnwiSaunsean

- mslideimasnngimiiuiiniglussdng

- MIFUNNVBINTNATY

- Mafumaiiefndegiia

- madanisvends (Wu mavidathidsuasniseua

UaNuN1991nA)
=
A - WAy
DU - asviheudu (R 22) **sreeuenusliiusiy

Tugnamnssuianneaine wuirfinslidunavssavunauiiie
naununsfdemasseinnieada defeidounsyanditina1nnis
wWalnildanaa Useneusiy nwarsusulaeenlen Arwilinu waghie
lunSaeonles lunsdlildiuusunanisuaesinaaisueulneanles
NASHIREIINe wadeassisuusuiMntsUaseisiivuuay
Aalupsaoenles (@efinssenunensnedineg (6 A1) wnizdanssy
Tuvouwalsznnd 1)

23 msnindayaly¥sienisingizaunszan

y

(1) doyaRanssussAnsfiszyuvadsy gandu waziniAufineg
BaunsvantudeUinn faindrdaiiarmadadansenumanisiu
Usgd ¥ Tlaenndestundngiunsinde e uavdnililufanssy
3FNINNT (Fnanndrumsinevdedsedld) vl mamumadeyatid
FIUNIA1YTOUNTEIN ABITILUNTIENITVOYANIUTIHAINTTUVDY
WAazUUIeNISNER (Facility Level)

(2) YJeyarNsUaseiwisounsean (Emission Factor, EF)
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Facility n

[ Facility 1 ] [ Facility 2 ] Facility ....

_« Activity _{ Activity Activity Activity
1 1 1 1
Activity Activity Activity Activity
2 2 2 2
_{ Activity _‘ Activity Activity _{ Activity
3 3 3 3
__{ Activity _‘ Activity Activity __1 Activity
Activity Activity Activity Activity
n n n n

5UM 1 M3 uunsenstoyanusefanssuvesusiasniien1suan (Facility Level)

AoudiunIsTIuTINYeya AeslinsAnidentasimualsu
Tngoraimuanutuifiuludaaaiarunsorusndoyals wield
Aadveanatyy Unden1ulfinefiuinun wiedug aiuay
winzanveen1siinani1susziiudsuiunisudesineisounszan
TUsggndldan vieeradendgiuaindifinnsduiauazniuasy
JTununisudesiavganduingiseunszaniaiwazideya lunsdl
fldineiAvteyanaziinisduiayunaiiviiounszanvoiesdns
ufeu esAnseafuAdgINUAEIThM B AuTeyaion Al
TngoSursdanauaiidontiug (Julgm il esdnsenvaruise
LﬂﬁauLLanﬂgwuiﬁunwawﬁq Lwié]’aﬁzqmqmammmimﬁauwaq
mafmuadgiu (JudsslevilunisiSeuiisutoyatnydsenis3ua
feieunszanililunisiuinlutisszeznafiinum
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(GHG Management System) Iﬂaayl,aaﬂ mamamummﬁuuwﬂ%aua

ﬂ’]iﬂ’]EJIEJ‘L!‘UEJlIa mammm%auammmu mﬁamawaua (ﬁ’liﬂ‘ﬂﬂﬂ’ﬁ

AIIVADUANANNINENT n1sUpsduAINRANAININAITIA N15UB9AY

AMURANAINTDIAY “1a%) AUNTEIINITITeyansIuTInlalunisng

LHUATLIM AaeaduLvdinnvesdeyaAInisUdesinuisaunsean

P55 I UNSAIUI T A5IRYinnTsUsEiuAu llkuueu

Yostaya (Woulguanunisinnisanuliviueuvestoyatulsall)

M990 2 fredaunaenuvesteayalydTnenisinuseunseanly

gramnIINTanneas1e (Mwannseile)

voumedAns | Yaysnenisineiseunsean IENRLENIGHT
Usziamil 1 MUETTUYIR (STUUAEN) Tuudenl
Y35UYA (52U Co-Generator) | luwdanil

5 o w =~ v oa
Wniuieledu (snguims)

Tuudenil (Fleet card)

#5AULIEa (CO) Tundandl

feledau (AToIfnug) Tuudanil

% LPG (iosUfjuFinns) Tuwdanil

nsliaudounningsiu Juiinns.Only

ANSUBULUA

96’ o a & a 6 o U

WaiumInnes (SF) F18UNTUITIING
(laiginnsihia)

AN UIINTTUUUIUALNLEE JuinUsuasde

Madmuanuatnsey ANSANUIEY
(FMUIUNTNIY)
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UszLnnil 2 ot (sawén) Tuwdanil
-l (rasdumn) Tuwdanil
- I (sunSeuingiv) Tuudanil
Ussuand 3 MIknIEAY Juiinnsiinle
ATV Tuitnnsdadimin
Fa wnauv JuiinnsOnly
Bue ansviaudu (R 22) LONAINITAIWINAINGLIN
UINI9

5U#1 2 fhednsruunsianisaunindeyadydsenisiieizeunsean
(GHG Management System) Tugnanunssuianneaing (MIwdnnszila)
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M15199 3 Aregrenisuseiliuanuliviueuresteyalugnaivngsy
Tannease (Mwdnnszile)

Uszlanil 1
1| Messsurd MMBTU | Tuudanil 2
(l590@n - SEUUAIA)
2 | s MMBTU | Tuudanil 2
(s¥uu Co-generator)
3| unfuieledy Lo | Tuudandl 2
(s0gus3) (Fleet card)
¢ | ansiuméa (CO) kg | luudanil 2
5 | unlufwa (Generator) Lo | Tuudandd 2
6 | Melwdu (esessiomvg) | L | luwdendl 2
7| fw PG Gosiing) | kg | luwdend 2
8 | milinudewuningiiv | kg | Yeyaensuu SAP
ASUBLLA
9 | inudindifies (SF) L | nenumstgesim 2
(ifinsifa)
10 | fefuanszuuindn | kg | Suiiavnnaniide 2
gy
11 | Medmunnuainses ke | n1sdwm (31w 1
wiinaw)
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Usuiand 2

12 | Tt (5m@n) wh | luwderid 3 3 9 2
13| latdh (pdsEud) wh | luwded 3 3 9 2
10| i (swofentogiu) | kwh | lusdil 3 3 9 2

Usunmii 3

15 | msldnseany kg | Uuiinmadnld 6 3 18 3
16 | msdmsveady kg | Uuiinmaidnld 6 3 18 3
Tna
17 | unay kg | Uuiinmadnld 3 3 9 2
Bun
18 | ansvienudu (R 22) L | enansnsauin 3 3 9 2
MNAAUENIS

M58 4 Areg1adeyarinisudesfingiseunseanlugnainnssy
Tanneas1a (Mwannsziled)

MasIsUNA 0.0573 keCOeq/sfc | TGO CFOEmission
26 Jan 14/Natural
gas

0.0532 kgCOZeq/ 1,000BTU | TGO CFO Emission
26 Jan 14/Natural
gas
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v o (24 =
UYIUNTINIYLIDUNIZIN

AMsUaRe
fneiSaunsean

VRl

1 a
LY/GNTE

DERITon

3.0883

kgCOzeo/ L

TGO CFO Emission
26 Jan 14/Residual

fuel oil

Wahuwialsay (dnswedeun)

2.2376

kgCOZeo/ L

TGO CFO Emission
26 Jan 14/
Gasoline (Mobile)

f v oa aAa A a
UUARA (NHN15AGDUN)

2.7446

kgCOZeo/ L

TGO CFO Emission
26 Jan 14/Diesel
(Mobile)

1%

hifufiaa (snludegiiy

2.7080

kgCOZeo/ L

TGO CFO Emission
26 Jan 14/Diesel
(Stationary)

GREIAVNIGN

1.0000

kgCOZe a/kg

TGOCFOGuideline
Oct 13/CO2

i LPG (wnlvfeefiiui)

3.1133

kgCOZe a/kg

TGO CFO Emission
26 Jan 14/PLG
(Stationary)

Thduaindines (SF)

22,800.0000

kgCOeq/L

TGOCFOGuideline
Oct 13/Sulphur

hexafluoride

ansynanuiy (R 22)

1,810.0000

kgCO eq/L

TGO CFP Emission
27 Feb 14/
Chlorodifluoro-

methane (R-22)

1y
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v o (24 =
UYIUNTINIYLIDUNIZIN

AMsUaRe
fneiSaunsean

VRl

1 a
LY/GNTE

s dngiu Calcite (CaCo)

0.43971

kgCOzeq/ kg

MSANLINENAR
a

AN dngiu Dolomite (CaMg(CO))

0.47732

kgCOZe a/kg

IPCC Vol.3,
chapter 2,

table 2.1 wawn"3
FNUIDMELARIIA

AN Ingiu Soda ash (Na, CO)

0.41492

kgCOZe a/kg

IPCC Vol.3,
chapter 2,

table 2.1 wawn"g
FNUIDELARLIA

AN dngiu Magnesite (MgCO)

0.52197

kgCOze a/ke

IPCC Vol.3,
chapter 2,

table 2.1 wawn"s
AUIRANARNID

MSIKIAgAY Siderite (FeCO)

0.37987

kgCOZe g/ke

IPCC Vol.3,
chapter 2,

table 2.1 wawn"s
AUIRANARNID

MswIRgAU Rhodochrosite (MnCO)

0.38286

kgCOZe a/ke

IPCC Vol.3,
chapter 2,

table 2.1 uagms
AUIRANARNID

Tl

0.5813

kgCO ey

TGO CFO Emission
26 Jan 14/
Thailand Grid Mix
Electricity
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70

AMsUaRe

Jy¥semsingizaunszan o = Wiy udfian
fiwizaunszan

Fradny 25,0000 gCOeq/kg | TGOCFOGLideline
Oct 13/Methane

mslanszany 0.7350 keCOeq/kg | TGO CFP Emission
27 Feb 14/
N3zATY

NM3IN1UEY 2.5300 kgCOZeq/kg TGO CFP Guideline
Oct 13/msilsnau
Yanifarivou
\Juosruszney

wnav (egjiiui)

0, 1.4400 kgCOZeq/kg IPCC Vol. 2

CH, 0.0108 keCOeqkg | table 2.2, 81484

NO 0.0172 keCOeq/kg | AmesuAmmIoy
wnauwifu 3440
kcal/kg (DEDE,
2013)

1 | (2% A 4 d’lj a o
AN15UaBEAYITaUNTLANTBINSN LI DINE T aUsELan

DU BNUNTADNDIANANIUAMNITOUIINTIBIUNRINUYOIUsZINALNY

U52dnU NIUAMUINGIUNALNULAZBUSNENEIY kagd1989a7

n15Ua8n %3 aUNTEanUed Wood/wood waste, Charcoal %38

Other primary solid biomass 310 IPCC.2006. Chapter 2: Stationary

Combustion table 2.2

1y
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3 LUINI9NISATUIUUSUNUNISUaREAYISaUNSEAN

1. AMLABNITNISAIUIN LaenwazlgASn1sATUIUSUIUNIS
Jdaguarganduingisounsyaniinainiaioutiosngn
wazanAL kiU R ENWIALNG 919U NEBNIN

1.1 nmsnmialSinunsldesuazganduinviseunssan
lagnse o undedesviegaduiigiseunszanagig
soroaioriutiaduszey Ingliiedesiloviegunsnl
nsns19¥adilduInsgruausnisauaasguana
Faaziililddeyauiniunisudesuazgandufineg
Bounszandifinnugniosgs

1.2 31AMIAINAIEN15ATAaNIENTNaNN1TUIE
ansauna MIeN1sIAIIvvianduius facility-specific
yiemssunlnglidoyaiansauiieg MAnduaely
83ANs AuAuAINITUdeeIagANdUiIgLTaUNTEIN
wazlananalviegluguvesdiu (Alansu) asueulaeenlus
Wiguwin (CO, equivalent)

US1NaUA IS aunsEan = 9auananssy x AN1sUaReVsanAnNaUN1YISaUNTEaN
U U

fMa0e1g NsAIaAINISUapeA1gsaunsran (wa1suaule-
panlyn) NNsHIliANTauLNIngRuAITUBLUR FaBgamy Calcite
(CaCO,), Dolomite (CaMg(CO,)2), Soda ash (Na CO,) GzNLUmmamwaﬂ
IummamsuL‘U@qmmﬂm’amﬁmimmmmaama LEnase
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Calcite CaCO, + heat — Ca0O + O,
waluana  (100.0869) (56) (44.01)

st nswnlugd CaCo, Usunas 1 Alan3u vilvitiauSanas CO,
Winfiu 0.43971 Alan3y (auudgiudadiuvesnisiinufisen calcination
Wiy 100%)

1.3 9nM3n59dnsauiunsamwin Meg1agu mstteya
Uhinunmslidemasidafuuasdoyauiuunmsddes
Aremsuauusuonlendaliainnisngiaia u1viing
fwnUsunanistdestemsueulasenleadiinain
nswlngd Iagedeaunisulaansauna N13AIUIN
Argflimuainnisiatatinde Tnserdeainsaaia
wisfiwesniad (Cob) wldlunisirurauzuna
nsUaREiTaUNTEIN

0819 gaavnssutandeadne (nandnnsidos) 1Hu
gramnsaumikdtinisiilunsruiunsdeUiinamn wesiidean
n3EUIUNIHARDEEAT COD luszdudnieiIoufisufugnaivnssy
Juq Wy geamnssews nmsthdadids Tnsdnlvyldiinaad
wazuutlfeandiau warurdlsanuenaiveinifuimdnistdauds
feveitnihonanaeduuvdsudesfedounsranantideldsnmani
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A1519% 5 fedamsiwinUinaineEeunszanfignuaegeenainsyuy
Uinundelugeamnssuianneadne (Msudenseied)

Y s A v GHG Emission
USuaudnde (oud 1) COD W152UU | COD 28naIns2uu (Fou 1)
(av.u.) (nn/av.u.) (hn/av.u.)
(kg CO eq)
(A) (B) © 2
[5x((AxB)-(S))]
55,428.00 0.0019 0.0013 526.57
ANIANLIN
GHG Emission = 5 * ((Wi*COD) - S)
Wi = USnasinide aua)
COD =  anudesnseandaumaaiivesindeudn
(Alansu COD fp au.yl.)
S = ansduvidiignidaluguvesadnd (Rlansu COD)

e+ nsmunlinaiinuiifaiuandeinfuimdsdauduuidoaniiau
Tngteinivihdiinmsdnmsuulifivernia (awdnunnnt 2 was)
wazlifimsiadadllinda (S wiiu 0)
fi1COD_=19 mg/L, COD_ = 13.11mg/L

1B UMM msUssumiusuamiuivesesdng (aun) aaau 2556

2. AREENIBNITIUTINTayananTsy vndinsldteyaianssy

UsznaunisAiuin fesdinisAnidenuaziiudeyafionssy

nsUdesuazgaduingisounsyanlidaudaiuisnisAmIn
Aladenll Milveyarauemsiasunistuiinbiluguuuun
wngaudmsuliinneiiazmuaeuladnettey 2 U
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3. AndenviestwundAinisUdesfineideunszaniinsuuvas
i mnzaldfuuvaadesniogaduiivizounszan
uiazuvas 1udrtagtulusarilddun Adidsdaniny
Liwuoulunsdua wagthurldduaielilanadns
figndes masnaulaidaudafuainudalalunisldaudeyd
s1emsUTIaAsEeunszan lunsdlfildansnsadaiiv
TayaninisUdssingiseunsranwuulgugila aiuise
denlitoyanieginFoenudiduainudAyvesaiy
ihdefeuavamnimvesdoyald il

o =i

- gudeyanvimfnyinasinewnslagernsneluuseme

£
P |

HanAe U lnensInuAINTINLUS)

- gm%’a;ﬂaﬁ'qmmé’amaﬁﬁ@ﬁugmuazwé’amwaa
Uszwelne (Thai LCI Database) 3457U53uuazdants
Tnoqudmaluladlanzuayfaquisud (gdeyaifisifnd
http://www.thailcidatabase.net)

¥

puaN I INUSUaT UL MAITRvIluUsEIN A

'
1 v

U
#961UN15N599Ua7 (peer-reviewed publications)
gudoyaiimeunsyily Toun Tsunsudnsaguduns
U
n

£l
a o

5LfluInINTTIn (LCA Software) gudoyalanizves

JURAINTTU I0FIUTRLALANIEYRLAREUTEINA

]
I v

WJunu

- JoyaiAfumilagesAnsszninalsena WU AAENIINNS
seninesguiainceiiesnisildsuutasaningienne
(Intergovernmental Panel on Climate Change: IPCC)
BIANITVDIANUTEYYA
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4. AdIUN1SUaEAYISaUNTZAN

ﬂﬂiLLﬁﬂﬂ‘ﬁ@uﬂﬁﬂ%ﬂJ’]mﬂﬁUﬁ@EJﬁ"]‘?jL%E)UﬂiSQﬂLLaSﬂ’liiWENWUNa
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v AN A Y a = ~ o aya
V038318 UNI0VOYATILUTBUBUAUTNNIULY

e

EMISSIONS (tCO,)

Scope 1 7,265
Scope 2 52
Scope 3 32163

334,951

JUN 5 fee1anssenuRalsaiviEeunseanvetedng
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£919 (Clean Development Mechanism: CDM) fiSondn Certified
Emission Reductions (CERs) A15UBULATANIINLATINITANTYEBUNTEAN
nradAslanuuInsgIuaIna (Verified Emission Reductions: VERS)
floglutssmelneintu uazafusumasininlasinisanfedounsyan
neasinslanuunsgiuvesUsewmelng (Thailand Voluntary Emission
Reductions: TVERs) Ssrdsazintuluewan
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fydfwideunszan fedaty uvawdesinwiSeunszanndniioglu
AszUILMaNEn TusulSinauvawdesfiiusinugainainnismlys
dawds LPG ieldanudoulunisuniesiin dadunisunldiogiud
(stationary combustion) M3 NNz aTignaenI sy
nsldoimasdmiunawnlng gaifudinsudesfinedounszan (EF)
(HenlssnumsinlulsamalnedulvgllfinisnsaduSunatied
ndes) Snsensihaulafeliansiailunisindounaskunszuaunis
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nguanadiMiinufAzeranlunduiiiiesdusznou Carbon AeUsziam
Carbonate dulawn Calcium Carbonate, Barium Carbonate, Dolomite
(Zirconium carbonate) FaiilownagiliAnfeafusulnoonlss (Co)
mMsfuufeEeunszanannszuviumsuusanmdufine iesannlaidl
nMsnTduliinufneignudesuaylifidinsudesfineSounsyan (EF)
f81984le nsAunaFfosiwaainuiinansliaseiudazyin
aufuanisUdesfnsdeunszaniidiuiaiu Tasainisudosiieg
Zounsvandunaindadanlastimiines CO, Gasification vaUgn3en

NATEABEIUA WU Calcium carbonate

CaCo, — (a0 + CO,
waluana  100.09 56.08 44.01

deinufizenasiin CO, Asilinalaiana 44.01 ArTudadiu
Ao 43.97% vosuIalaiana Calcium carbonate

f® EF = 44.01/100.09 = 0.4397
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AN519% 2 uaneieg19eeAUsTnaurasvezsaninetialy Bl
29AUIENAUVDIANSUDU
Composition of ceramic body
29AUsEnaU wt(%)
SiO2 67.35
Al 19.79
2 3
Fe O 2.52
2 3
Na O 0.15
2 3
KZO a.13
TiO2 0.92
MgO 2.00
Cao 2.32
5. daduantuslunisandsuiafneisaunssan
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fngiu mawnlndvestemdsudsndndug Tnsdiuddyiinisiin
finnsanlumsAuinmsdensemsiinisudesfimiounszangs
wu MslasnvesingAudmiunsudn dmsuanamnIsuuTIieinssany
anuln nsliunvesingAudsznnnszauas g dmsunmsnandunszany
anun fAmsUdesfnviFounszaniigega esnouiununisldiun
puUinanIHEn uwinsisensiasdulssond 1 vesgeamnssy
Houaznszany uiluGeswesUinaaunsaeenuuunsnanlilduia
fogAvitosas eanUsuumslimineinstiondn dsaziinayinli
Uinamsuaesfinaieunszanainussiand 1 uayUssani 2 antlesad
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6.  TolAuaUUTAIMTUNITATUIUAIATTUBUNANTUTIVBY
29ANT
Usziandl 1

o mmsudesiadeunszandiulnaiinannswiludideinds
84 Boiler Falssnmiifinisldidomasiesssumiaanseld
Foyalunisduaumuvinannluudmivosdmine
agalsfinu Aasfinisduiindeyasinuinsinvedlsanu
wylafidnaldiamaniidefionndigs

Uszani 2
o ansUaseigieunszandlugiinainuTunanisialnii
= aa s A ¢ Y, Y a
Felseuiifiwasnsegunsaingiainnisidusunaliives
LATD99NT AIUULTIUATHNNTEDUNBULATR LR 1B
~ g
Uay 1 A3
14 a
T. LPNAIT91999

1) WUIMNNIMIUTBEUAISUBUYANTWYITOI@IANT : BIANITUTINS
IANABTOUNTEAN (BIANITUMYL)
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1. UNUI

gaamnssues Juidugmanvnssufiinnsuassuianafineg
Founsvanluvinnugs suilonnanmslindanu th vssydast uas
fmgAuiamansainnsineasnssy Uadnd Uszas uasimgidsdn i
SanguLeTesUasane

2. BUINNNNITINIIAITUBUNANTUNVDIDIANT

2.1 ASANAUAVOULIABIANT

NSAVUATBUIATBIBIANSABINATNAINA UL ML BY DS
N13AUIUAISUBUNANTUNYDIBIAN T IdRnARRINU TR UTEaIAT09NTS
wnan1snwluldnu lnganunsaiilalaginisuuulawuunts dadl
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1) wuumuau (Control approach)

AMNUAYBULIANITIIVTINUNAIUABELALUNAIRATUNNY
Beunszanuuuaugy deimadenlunisimunveuiwnvetesdns
wusdunsauAunsAiiuemy (Operational control) wagn13AIUAN
N19N138U (Financial control)

1.1) MmuAuMIAduY

szufanssuasAnsamzduiegneldsmanisAIuay
M3 ndunuvesens lidusuianssuvesesrnsidnndudivo sl
F1UAIVANNTANLUIY

1.2) AIUANNINITHY

a s

sryfanssuesnsiamzdnegnelagiuanisaiuay

9

NNNITRUMIUY (HNBINIUTIBIIUNNAITRUVDIDIANT)
2) wuuludiununssudns (Equity share)

szyfanssuesdnsanzdiuisiuyu lneauisaszydu

[

AALYRIANBANEN1TIIMYL VA ulugUnIalvsevInEntiuY

22 nanssuniinnsudesuaspanauingizaunsan

[y

uwaaUdes (Source) gandu (Sink) wazdniiufiwiSeunszan
(Reservoir) @nansauwuseantaidu 3 Ussian loun

Uszanil 1 AanssunisuaseingTeunszanlaenss (Direct GHG)
laun MeiFaunszanfinatulngnssainianssunies neluesAns fadl

1) MsUdesuargandufiteisaunseaniintuainnsw b

'
=

> o 1 1
2YNUN AIDYNLYU
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1.1) nmsw@nlni anufeu wavleun wisliiesnnsluesdng
uay/vielienisdseean vssuandglvunglduuenveuneing wag
nsagydeiievuluseninanisdsinundsnulnii anuieu viseloun

1.2) mswnbndvesdemaninnislinuvenunsaivay/vise
LAS099NINDIANTLT U 1UDINT O IMUIN LADIANTSURATDUANIGNE
Y29UNHUTBLNAY WU WTUAWwa (Generator) NMYEITUYR (STUUALNT)

1.3) nswnlndiveswemdanldlunismdunieluesdng lng
aadnsdugSuiingeunsaniuauanan wu iy LPG Tuesufufinns

2) MsUaRELAZAANTUNTITOUNTEANTAATUIINATEUIUNNS
WU MsbiaueuingAuA1suaiun (Dolomite, Limestone, Soda
ash)

3) nsUassuazganduinvizounsyaniintuainnsw g
n1siAdeud fredramu n1swlndvesdeoinisainfanssunisuuds
Y938 1UN MUz NoAN T U1 VIMT oML UABIANTSURRYOU
AldarevendueInds wu duisledunldiusaguims

4) nsUdesuazganduingSeunsEaNTinTuaNN1sII nauas
due) (Fugitive Emissions) Aaoe9iu

4.1) N15513UY0IAITTEUNTTINDBNFUITEINIAAIBUBN
MAnTu  UTnuIesweNtarevievegunsalninegnelusAng wu
ansvhaudu visenisiiluavesinuSeunsyanaingunsalingg Minset

nelussdnsluvagyinisgeuungs

4.2) n13371lvavesdwisaunszananuulsnantasnely
Tss01u Wy maflvavesiradaimefisnevigeslsd (SF ) annnisldusiy
andines
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4.3) nsldaunsalsumdslssianianansaneliaing
Sounszanldl wWu ansdumds (CO)

4.4) fAwilmuiiiaduainnszuiunisiidadndenasvqy
H9nau @iy AUimuaNnsEuuiIUAuLEY AimuaNnUamnsay

4.5) fesounszanfiinduannsiddensoansiaiiitenis
Fnanmserinauazetaniglueing

5) n1sUdesuazganduingFeunszaniinduainniswt g
Fa

UsgAn?l 2 AanssuNini1sUansfnei3aunsannI190euaINMS Y
Nau lown Usunaudiwiseunszaniiinainnisuanliidnainusay
wsslethiignindnnnaieueniiieldnuneluesding

Usziandi 3 ﬁfﬂﬂﬁimﬁﬁmiﬂa'aaﬁwﬁauﬂsmﬂmqé’am?juﬂ
(Other indirect GHG) léuA USunaufeideunszaniiiatuainianssy
$I19€) uaﬂmﬁamﬂﬁizﬂuﬂﬁzmwﬁ 1 wazdszianil 2 FeeaRnsananse
Sovdeuszfluiionssenunaiisiule

A15197 1 LanInaNIINYBIDIANSLaTWnaIUaRYMeISaUNTEAN

YBUABIANT wasUaeefwisaunsean

f9535U%% (Co-generator)
NYIIUVIR (Boiller)
071U#U (Co-generator)
thifuufaledu (sguivng)
A3RULIEN (CO)

ﬁwﬁmm (Co-generator)

UszLnni 1
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- dfuaiedines (SF)
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g

6V =

- Madimuainueinses
- ueanesed (Mesujufnis)

UssLnnil 2 - I Qsstuvas)

- Tl (lssemisudssy 1)

- Tl (lssemsudssy 2)

- i (AdsRumn, syuuvianadu)

- Tl (@1ansUfURM9)

=l (szuus@missUn - ssuudiadnide)

Usglandl 3 - MINARIRGAY

- MSYUAIRGAU

- MIYUAMAENTEILEUM

- mslddusen

- nmskdandineu (Wu nsza
gunsnfAudeddus)

- mslfidemasnndidiiuiiniglussdns

- MSAUNYRINTInaY

- nslAumaiiiednsiegsnia

- msdansvesde (Wu nistintdeuaznis
AIUANNANYNI9DINFA)
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YDULUANBIANS wiasUasefiwisaunszan
A - nranlnay
- aylal
- WNAU
- 9IUDBY
U - @9ihAnudu (R 22) **5ne9unenuslaitusim

o Y

23 N15999NYaNA

Jeydsnen1singizaunszan

(1) YoyafanssuesAnsnszywraslaos gandu waginiufing

FounTzANluUsIa FuTne1989R 1IN TYTINTIBNUNNNITRY

o & A v o o o & a | PN a
Usza1y Wﬂ@@ﬂa@ﬂﬂUﬁaﬂgquﬂqi‘ﬂﬂeﬂﬂ LUNIY LLasa'ﬂumI‘mUﬂﬂﬂiiu

BIANTINAT (TinNduAsmsadsedld) vl msmiusudeyatad

FI8NIIBTOUNTLAN ABITIMUNTIENTTOLAAIUTIURINTTUVDILAGY
NUWNISHEN (Facility Level)

(2) Yeyafin1sUdeeingseunsean (Emission Factor, EF)
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uifpsTEUWRNaTaINT siUAsuwUaINsimunls (Uudsslewiluns
Wiguiiguteyadydnenisusinaineseunsyanildlunmsauialuga
Sy

lunsaniun1553us1u7eyanI5iNNIE YN T2 UIUNITUALTT
N1557U71 ARBAIUTTUUNSIANITANANYayadnyds1en1sine
SauUNIzan (GHG Management System) lagagidun ﬂiaUﬂqmﬁy’aLLﬁi
mstiufindeya nisdreloutoya madwadeyadesiu nsdweu
foya (sainisnsiaaouannautaans nsiestuanuiianainain
M5¥n mstesfuauianaiavesay “a<) aunsesianisiideyad
srwsldlumsauiuduin nasnsuurdsiunvesteyarinisUase
faigeunszaniisrusammnldlunisdna wil asdaiinisuseidiu
anuliusiuouvesdeya (flethlgununisdanisaialivtueuves
Joyatulsaly)
a9t 2 fhedraunasfiunvesdeuatydsienisindeounszanly

Y

ANANNTIUDWNT
YauwARdAns | Uu¥isenisineiEaunsean widsiiinvasdaya
Uzl 1 535197 (Co-generator) Tuudonid
fingsssuwR (Boiller) Tuudonds
81U (Co-generator) Uufinmsionla
Tty (sofuims) Tuudawil (Fleet card)
asfumds (CO) Tuudandd
thihuen (Co-generator) Uufinmsionld
thihuiiea (Generator) Tuudands
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YaulwnRsAns | UudisenisfineiEaunsean wigsfiunvasdoya
faludu (esesiavd) Tuudanil
fiv LPG (Meaufjuinns) Tuudonil
thifuaindifes (SF) TIBUNTUIFENN
(laifimsifia)
fafinuanszuuiitatnide SuiinUiinmde

Melwuanuaingey ASAUIN (FTUIUNUAI)
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Inih (Issemnsuussu 2) Tuudanil

Tl (pdedum, szuuvienudy) | Tundmil
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Useunmni 3 MslensEay Jufinnsonle

ASAANVLY YUNNANSTILAUN
Funa - nzady Jufinnsinle

- quldl

- nav

- Y IUPY

asvAnuLEu (R 22)

Laﬂmimiﬁmammmﬂﬁ
U9

08_P119-140.indd 129

AEN1TIATIIATSUBUNINTUYIVDIBIANTTIHAIgRAIMNTIY 129

10/19/15 9:12 AM



v A

M54 3 fegresruunisianisaunindeyatysnenisineiseu
N3zaNlUgAEAIYNTILO IS

U

130 dilensTavinATuauNINIUIVBIBIANTTIEAIUIRAEYNTTH

08_P119-140.indd 130 10/19/15 9:12 AM



M15199 4 Aregrenisuseiliuanuliviueuresteyalugnaiingsy
9193

Uszlanil 1

1| Messsurd MMBTU | Tuudanil 2
(Co-generator)

2 | fwosswed Boiler) | MMBTU | Tuudanil 2

3 | et (Co-generator) kg | Sufinmsidnld 1

4 | dduuialady Lo | Tuudandl 2
(sngum3) (Fleet card)

5 | awsfumds (CO) kg | luwdenil 2

6 | unhuan (Cogenerator) | L | Uuiinmsilnld 2

7 | unlufiwa (Generator) Lo | Tuudandd 2

8 | falwdu (e3esiong) | L | luwdendl 2

9 | fing LPG (oeujuins) | kg | Tuudanil 2

10 | wndhusiadifs (5F) L | nevumsissinm 2

(laifimsii)

11 | fefuainszuutndn | kg | SuilaUSnaniide 2
Unde

12 | fefdmunnuainses kg | msfu 1

@uniinau)

13 | upanegea L | Suiinmsinly 2

(#ReUjAn9)
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Ussamii 2
16 | lish (sstumaz) L | Toudordd 9 2
15 | b fssewsudsU 0 | L | Tuwdond 9 2
16 | fssemsilsu2) | L | Tusdord 9 2
17 | iih (afedud, sewu | L | Tuudord 9 2
i)
18 |Wih @wsgiims) | L | lusdwil 9 2
19 | lih (szuundn L | Tuwdordd 9 2
1hiseth - stuutht
thide)
s 3
20 | msldnszany kg | SudinmsiOnly 18 3
21 | msdansveaidy kg | tuiinmaidnld 18 3
A
22 | nzanhau kg | Uuiinmaidnld 9 2
Buq
23 | ewhenudu R 22) L LBNAIMIALIN 9 2
gliving
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M990 5 fegetayarinsudesigEeunsantugnaInnIINeIms

v a . o ANsUaRY : o
UYIUNTINIYLIDUNIZIN @ B YR
NIYLIDUNITIN

AA5TINYR 0.0573 keCOeq/sfc | TGO CFO Emission
26 Jan 14/Natural gas

ﬁﬂﬁmm 3.0883 kgCOZeo/L TGO CFO Emission
26 Jan 14/Residual
fuel il

f1u (Biturinous) 2.5466 keCOeq/kg | TGO CFO Emission
26 Jan 14/Bituminous

dhitunialadu (insedeud) 22376 gCOeqL | TG0 CFO Emission
26 Jan 14/Gasoline
(Mobile)

difuiiaa (nsedeni) 27446 gCOeq/L | TGO CFO Emission
26 Jan 14/Diesel
(Mobile)

i (wlwiogiud) 27080 kgCOeqL | T60 CFO Emission
26 Jan 14/Diesel
(Stationary)

AIAUNGS 1.0000 keCOeq/kg | TGO CFO Gideline
Oct 13/CO,

fing LPG (Lmﬂuﬁagﬁuﬁ) 31133 keCOeq/kg | TGO CFO Emission
26 Jan 14/PLG
(Stationary)

diuaindiies (SF) 22,800.0000 keCO eq/L TGO CFO Guideline
Oct 13/Sulphur
hexafluoride
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AMsUaRe

JATeNSIYISeUNSEAn | . e wideitan
& fneisaunszan
Ay R 22) 1,810.0000 kgCOeq/L | TGO CFP Emission
27 Feb 14/

Chlorodifluoro-
methane (R-22)

Twit 0.5813 keCO eqykWh | TGO CFO Emission 26
Jan 14/Thailand Grid
Mix Electricity
fafimmnszuuthdmhie 0.0000 keCOeq/kg | TGO CFO Guideline
WUURZNBUL Oct 13 waste water
(Activated Sludge, AS) treatment (AS)
fnadiny 25.0000 keCOeq/kg | TGO CFO Guideline
Oct 13/Methane
nslinszay 0.7350 keCOeq/kg | TGO CFP Emission
27 Feb 14/n3em19
N3NNI 2.5300 keCO ek TGO CFP Guideline
Oct 13/3aniideniuay
Wuesiusznav

3. LL‘L!’J‘VI"I\‘Iﬂ’]iﬁ’]u')mﬂ%ﬂ’]mﬂ"l'ﬁﬂéaElﬁ"lGUL%SUﬂ'iz"\]ﬂ
AWINUSINUNNSUaReR 9IS uNTEaN AuTunaumelUll

1. Aaldeanisn1sAuIn denkagldisnisAuinUIuIung
Uavguazaanauingsounszaniinannisutlosiign uag
anA Ui ue D NANWAENNA §19TA15UEBNIN
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1.1 msnmindiunanisvdesuazaanduinvsounsean
lagnse o urasUdesvsegaduitvisounszanagig
oromieiutiadusyey Tneliiedosfloniogunsal
MR TaRlAuInsgIuALIEASIANIRsgINEINa
FaazililadoyausuimunisUdesuazganduine
Founszanfiiaugnéiosas

1.2 2790M13AUINAEA1TATIlUAanI BN SNaNNIs
UIDATAUND UIBNTATIEVAVFUNUS Facility-specific
yiemadiualaglifoyatansusiag fidatumelu
83Ans anduALiinimesnisUdesnsegandufing
SouNT¥an warvuanwalieglusUvesdu (Alansy)
msuaulnoenlasiiizuii (CO equivalent)

[

USunaufeiseunszan = dayananssu x Ansudesvsenanauingiseunszan

1.3 990N19ATIINTIUAUNITAIUIN F298199U n15U0
Foyavsununisifideinaedidafvuazdoyauiuna
nsUdesingarsusutevenledsldainnisnsiada
1InsAuInUsHIunsUassinea1sueulaeenlyn
fnarnnswlug Tagerfoaunisulaaisauna
JudufuialsunansuassinvSeunsyan

2. AndenIsnmsTiuTindeyaianssuvindnislddeyaiansy
Usznaunisdiwan Aeadinsdndenwasiivdeyaianssy
miﬂa'aEJLLaz@Jﬂ%’Uﬁ”’]%L%auﬂimﬂﬁlﬁ%’mLLé’aﬁ’ﬁ%miﬁﬂmm
fldidenly Faldeyaranunaisldsumstuiinlilusuuuud
wnravamnsultiasgrnasniudeuladnegates 2 U
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3. AndenviestwundAinisUdesfineideunszaniinsuuvas
i mnzaldfuuvaadesniogaduiivizounszan
uiazuvas 1udrtagtulusarilddun Adidsdaniny
Liwuoulunsdua wagthurldduaielilanadns
fignsfes maenaulsidudatueusdalunmstinudfnenis
Usuafeisounszanlunsdilianisadafvdeyan
uwilnwasnisuaesfiwiFeunsyanuuudgugiild awnsadenly
ToyanfoninGommaduanuddyueseaniidofiowas
Anunvestoyaldsl

o =i

- gudeyanvimfnyinasinewnslagernsneluuseme

£

'
= |

HanAe U lnensInuAINTINLUS)

- gm%a;gaf?ﬁLnmﬁamaﬁa@ﬁugmLLazwé’wmaquzww*i
Iny (Thai LCI Database) Fesrusinwardanisiag
audinaluladlanzuazaquiennd (gdoyafisidud
http://www.thailcidatabase.net)

UAININYNINUS AL NI NALITaINYINTUUS N A

Y
1 14

FIN1UNITNTBILAT (Peer - reviewed publications)

|
Do Re

grudeyaiiusunsiily 1fun Tsunsudnagudu
n15UsEudnINs¥In (LCA software) grutayaanie
YDINGUYAAMNTTU VTBFIUTBY AT VBUsazUTENA
Dudiu

- JoyaiAfumilagesAnsszninalsena Wy AAENIINNS
seninesguiainceiiesnisidsuntasaningiene
(Intergovernmental Panel on Climate Change: IPCC)
BIANITVDIANUTEIYA
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M1519% 6 fednsAwInyTINaivseunszanfignuaeseanain

seuutUnUnudelugnaivinssuemis

Usanaide COD Wnszuu | COD 8anMns¥uUV | GHG Emission
(au.a.) (nn/av.al.) (An/au.a.) (kg CO,eq)
(A) (B) (@)} [5x((AxB)~(S))]
130,000.00 5.17 1.1 2,639,000.00
gnsAnM
GHG Emission = 5 * ((Wi*COD) - S)
Wi o= Usunadde (au.)
COD = ANUABINISERNTLIUNLALVRIUWEB VDN
(Alansu COD v au.ul.)
S = asdunidngnidnluguvesadnd (Alansu COD)
*anewn : Yidamidemesyuuiitamidouuulildeandiau Lifimsihadadluida
(S wirfiu 0) Wdefieenansyuuindamidsuuulildeandiaudigseuy
tuauuulgenniasely
PENBIBAUIAUIMINIUTEEUA SUBUNANTUYIVRIRIANS (BUN.) AA1AY 2556

NdY MuidTuiansUdesiisounsyanaienisiegns

AU UANTIIBHUAILIN WSDUTIIAYINSIEIUNNSUAREATISDUNTLAN
MUFULUUT Bun. Amun
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hhan
ey Beumens
Rz
lon cremal
o2
ke (seensetnsodrine
155 (e
e

et

Blomass

]

s 50,0000

ook 300
et 200
LY 1000
o 50,0000
oy 50000
Horts 1500000
B 250000
o
= 50000000
Mooty 10,000,000
L= 150000000
o 20,000,000
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MAd LTI TnuRsLarinlsiuazmasuLasnsiiui (Agriculture,
Forestry, and Other Land Use) lng@1unsaidansgiuainuendngusd

(J A 1 [ [y ¥ 1
NNTANUIUNLUIDBNLIUU 3 TEAU IWLLﬂ

® Liivs 1 (Tier 1) WuszdunsUszidiuuagmsdmnuiieian
TngyhmsAmnamaisnisyes IPCC Mldaufinnesnmsudes
wazAayafanssue1edwumLuilualieIsn1sAuiu
YTunddesuarnisaanduineisaunsean 2006 IPCC
Guidelines for National Greenhouse Gas Inventorie
vsea1u1InLaenldUeyan NI INVOIUTENANTDAIUATY
LN ANYOIENINNTAINLA

® iies 2 (Tier 2) Wunsuszfufidimuwiugwnnniniies 1
Tnedunalumenseaniiiideyarufinmosnsudosians
YosUszmaiildannisinwwazdsunmeldansuasiouly
SZJENU%LV]WS‘LA“]

o Liif 3 (Tier 3) Wunsuszidiuiifianuwiudinniiga Tae
UigLwﬁﬁéfaqmiﬂizLﬁuﬁmmw%’amﬂgﬂuﬁm%aﬂaﬁgﬂﬁaa
AuvanINeIrand uaslinsRfuiineunsgdansisae s
miﬁwmgﬂLLUU‘%‘%miﬁwmmﬁLﬁuLaﬂé’ﬂwaimaqﬂingm
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dmsulunsalfnunigieuldiloniainnsuseidiudiunafiie
ZounsvanvesesAnsUszanvhialavuty filoulfiFensedunisdum
pramunIeves IPCC Tussduifies 2 Geinisfudeyaanizarniiud
vinnsAnwifannnitlussdudies 1 uagnaidenldrnisudesfineg
ZounszaniidanuanizvesUssmalng fadgyinisussfivaiuinso
deonszAunsAalamuaumizay uddsmddianuudugives
wadnsldanmsUssidiutinufeiEeunszanannsidensefuiiieu
msvuaeumedudAty

wIeAwINNsUdesfineimunasluniasanlydainianssy
NITUIUNITERERIMNTVDIANLALIDDY LagNITIANTITLUAFAININLUING
Y84 IPCC Tusziuiies 1

Faldnanuddneiu nsusziuviinafieidounsyanay
wumneved IPCC Tuseduniies 1 duluseiuiiieiian uinadnsisunils
wflanuuiudiosiian Vel minesdnsUssamsuuadnflusedy
flosiu Gadldfinmfususndeyauazanuiifaneiu fidoufue
wugihlmaassimsussumunumsluszdudies 1 dowdeduns
Gudu uarlusanmsiinsfnwinasiauiniafununuteya ua
nsdnlusziuiisntuinll seazideanissiuaunisdening
Tmusazlunfasenlenannianssunszuiunisgose1nsvesdnd
Aeudes wagnsdanisyadaouuumees IPCC Tussduiiios 1 figsd

n1sAwInnIsUaeefitglimukazluniaeenladainianssy
nsvUILNIse M TN AeIEes uarnsinmayadaiianusudy
ogsBsiarAesiifeyadnnulszvnsdniadsluvilsd (Annual average
population) Fsanusamldanaunisdeil

o

Tuulsennsdndiadely 1 U = szeznafid@midin () x @iudaindedunilsl/3es)
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fiavnulsznsdn findeluvildimlfanaunistheiuazih
Wl dudeyandnlunisiwinmusununisudesfineimy wayluna-
ponledainianssunszurunisdosomisvosdniiAendes uaznis
fansyadainely SedineasBeatdunounisdunm fd

LUINIINITANUIUUSUIUNITUABEN LN UNLANINAANTTY

NSZUIUNISLDYDINTVDIEN

1. wenydauavUszandninuvanavglanivualilunise
10.1 vesAlla 2006 IPCC Guidelines for National
Greenhouse Gas Inventories ¥a3n1ANSINYAT Uil waz

AMslasuwlaInIsianud ungesn 10 wislulaaudaiau

TunsilddenAn1sUasefeisaunszankuzinAn1un

Tluglenumuiavynivun

| mInvvaNveIUsTIANAR |

| nnvygogvasUseuanded |

y
—_—

REPRESENTATIVE LIVESTOCK CATEGORIES™ y

TABLE10.1

L Main categories )

QSubcntegories)

Mature Dairy Cow or Mature Dairy

e High-producing cows that have calved at least once and are used principally for

Buffalo

Buffalo milk production
*  Low-producing cows that have calved at least once and are used principally for milk
production
Other Mature Cattle or Mature Non-dairy Females:

*  Cows used to produce offspring for meat

*  Cows used for more than one production purpose: milk, meat. draft
Males:
Bulls used principally for breeding purposes
Bullocks used principally for draft power

Growing Cattle or Growing Buffalo

Calves pre-weaning

Replacement dairy heifers

Growing / fattening cattle or buffalo post-weaning
Feedlot-fed cattle on diets containing > 90 % concentrates

Mature Ewes

Breeding ewes for production of offspring and wool production
Milking ewes where commercial milk production is the primary purpose

Other Mature Sheep (=1 year)

No further sub-categorisation recommended

160 dilen1sdavinATuounnNIuIveI0IANTTIEA1UIRAEYNTTH

10_P149-172.indd 160

10/19/15 9:14 AM



2. delsviianazyse

mwuaaammmmwwmmﬂ

1A o

luddlauen

IﬁﬁwmilﬁaﬂmLL‘V\lmmaimi‘UaaaLLuvmmmumaqé’mi
FLAUNTNAUIUTENA Az UIMTNAIUAIS197 10.10 way
muUszianvesdnilunisiai 10.11 lugile 2006 IPCC

Guidelines for National Greenhouse Gas Inventories U84
Aan1sinens U1l dazn1sildsundainsignualunuig

kg CH, head” yr"

dszandad

szaumMsnalszung

Y
HIMUN

ENTERIC FERMENTATION EMISRION }'AC TORS FOR TIER 1 METHOD'

TAQLE 10.10
(KG CH,EAD YR

< Livestock )

Developed countries

Developing
countries

N\

Buffalo 55 300 kg
Sheep 8 : 45 kg - developan coumtnes
Goats 5 5 40 kg
Camels 46 46 570 kg
Horses 18 18 550 kg
Mules and Asses 10 10 245kg
Deer 20 20 120 kg
Alpacas 8 8 65 kg
Swine 15 1.0
Poultry Insufficient data for Insufficient data for

calculation calculation
Other (e.g., Llamas) To be determined’ To be determined’

3. syusindeyadiuiulsevnsdninidineglussesiiand
ABINITANUIUANLLARLUTELAN (NIRANNNTa IEUN1TIIUIU
UszrnsanaaslunilsUlunsauiuaninanilamutiedu)
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4. yinrsarualiuiunsuassineilivnuilasyainianssu
nsyuIuNsdareIMsedn ity Tumiie Gg CH,
yr ANENNNT

a ' 6 = ' [ ¢ ! = o v ¢ 6
Ysuaunsuaeeneiiinu = mUNnmesn1suassinu x (R1IUUszInsdn/10°)
TABLE 10.11
TIER 1 ENTERIC FERMENTATION EMISSION FACTORS FOR CATTLE"
Emissi({l}l
. 5 e Cattle factor ~
Regional characteristics category (kg CH, Comments
head’ yr')
North America: Highly productive commercialized Dairy 128 Average milk groductlou of
dairy sector feeding high quality forage and grain. 8,400 kg head”
Separate beef cow herd, primarily grazing with feed
supplements seasonally. Fast-growing beef Other 53 Incindes beef cows. bulls, calves
steers/heifers finished in feedlots on gram. Dairy Cattle erowing steers /heifers ar;d feedI;t
cows are a small part of the population. cattle. ’
Western Europe: Highly productive commercialised Dairy 117 Av erage | mxl.k production of 6,000
dairy sector feeding high quality forage and grain. kg head yr
Dairy cows also used for beef calf production. Very
small dedicated beef cow herd. Minor amount of Other 57 Includes bulls, calves, and growing
feedlot feeding with grains. Cattle steers/heifers. ’ ’
Eastern Europe: Commercialised dairy sector Dairy 99 Average milk gwductlou of
feeding mostly forages. Separate beef cow herd, 2,550 kg head
primarily grazing. Minor amount of feedlot feeding
with grains. Other 58 Includes beef cows, bulls, and
Cattle young.

5. YhmsTnUSinanmsudesfeiimuiama e tuannianssy
ASTUIUNSEE1MS B9lFa1NAITIIVTIURANISAIUIA
UsinaunsUaesfeiimuiiind uainnssuIunnseese1mns
vosdnUszinnaneg uavseuNalumig Gg CH yr

v 6

LWINNNIAIANUTINUf eEmuiinanNsIansyadnd

1. usnvllauazussiandndmuvuiangnlanivualilunisis
# 10.2 ¥83gile 2006 IPCC Guidelines for National
Greenhouse Gas Inventories 18401A015:ERS Uk hag
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nMswasuulasmsliud undesdt 10 wielRldrudaau
Tumsihldideneufinmesnisudesiugihiitmualilugie
AaAY AR

2. oldlauarUssinnvesdn inamuanyifvuslugioud
Tinnsidenauiinimesnisuassiuriausinuesdn’d
Qﬁﬂ’]ﬂLLazquQﬁLagﬂﬁdﬁﬂaﬂﬁuﬁ AR5 10.14 ua
10.15114@:3'?@ 2006 IPCC Guidelines for National Greenhouse
Gas Inventories YaanANsnens U1l waznsiUasuundas

sl Tumae kg CH, head™ yr'

3. ssndeyadiuiulsensdninivineglusreziiani
ADINITANUIUANLLARLUTELAN (MITRANNSaENN1TI1UIU
Uszansdnioaslunilslunsiunaninanilamutiedu)

4. yinrsarualiuiunsuassieiliinuilasyainianssu
nsdamsyadniludariusayUssinmlumiie Gg CH yr' wonany
wiazviinuarUssinnvesdnindegniuauns

USunainisuassfneiimy = (Awfinmasnisuassiivy x 37117y
Usensdnd)/10° 9nn1sdnnisyadnd

5. yhnssuddunanistdesiaiinuaruefiintuvesnis
Inn1syadnd FlFa1NN15IIUTILHANITALINNUTINTT
Udosfeimuiiintuainnisdnnisyedniussansiag was
sreeuraluviie Gg CH yr
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a v o a 4 &
ANMA Usztnndad BUNNNRDEYNNUN

TasLe10.14
MANURE MANAGEMENT METHANE EMISSION FACTORS BY TEMPERATURE FOR CATTINYAWINE, AND BUFFALO®
(G CHy HEAD YR, —_—
— CH, emission factors by average annual temperature (°C)"

Regional characteristics < Livestock species | ) Cool ——Temperate Warm

[—————Tzw[u[ ] ] u[ ][] ] w] o] a]2]s]u]2s]6]2]=3

Dairy Cows 48 S0 3 55 8|6 65 6 71 74 78 81 8 8 093 08 |105 110 112
North America: Liquid-based systems are commonly ~ , — —
used for dairy cows and swine mamure. Other catile | Other Catde (SIS NS 1N 1 V2 S S s > S S 2 2 VU 218 2 2 2
manure is usually managed as a solid and deposited on | Market Swine 10 11 o1 o1 12|13 13 4 15 15 16 17 18 18 19 2|2 23 23
‘pastures or ranges.

Breeding Swine 190 20 21 2 23|24 26 27 28 29 31 32 34 35 37 39|41 4 45

‘Dairy Cows 2 23 25 27 29|34 37 40 43 41 51 55 9 64 70 758 90 9

. Other Cattle 6 7 7 8 8|10 11 12 13 14 15 16 17 18 20 2a]24 25 26

Western Europe: Liquid/shurry and pit storage systems
are commonly used for cattle and swine manure. Limited | Market Swine 6 6 1 7 8|9 9 10 1 11 12 13 14 15 16 18|19 u 2
cropland i available for

Breeding Swine 9 10 10 1 1|13 14 15 16 17 19 20 2 B 3 0|y 2 B

Buffilo 4 4 s s s|e6 1 7 8 9 9 10 11 12 13 14|15 16 17

MANURE MANAGEMENT METHANE EMISSION rA(TORsTI;?IT_EmllgiT}:ATmE FOR SHEEP, GOATS, CAMELS, HORSES, MULES

AND AsSES, AND POULTRY® (K¢ CHyHEAD yR)
Iy CHj emission factor by average annual temperature (°C)

Cool (<15°C) Temperate (15 to 25°C) Warm (>25°C)

Sheep
Developed countries 0.19 028 037
Developing countries 0.10 0.15 0.20
Goats
Developed countries 0.13 020 0.26
Developing countries 0.11 0.17 022
Camels
Developed countries 1.58 237 317
Developing countries 1.28 192 2.56
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msfunsUdesinglundaeenlenainnisdanisyadn

faluniaeenludiiintuainnisdanisyadaiannsouisoanls
Gy 2 Uszuan un Aelunfaeenludiivdeslnnssannnsdanisyadn
(Direct N.O emissions) uazfiwlunseoenlusifivdeanedon (ndirect
N.O emissions) SaifinarnUSunalulnsuiissmeandaanzvesdo’

nsAuNUSINUNsUsssAwlunsaean lwAlagnsIRINN1TIANIS

I
v fal w

Wadn Idvunausail

1. wenvila uagUsziandninumnanyilaimunlilunig
i 10.2 Y9aAile 2006 IPCC Guidelines for National
Greenhouse Gas Inventories ¥a3n1ANSINYAT U1l waz
maiAsuutasnsTdiuil undesdl 10 Welildaudan
Tumsihldideneufinmesnisudesiugihiitmualilugie
MaAY AU

2. swwsdeyaduiudsevnsdniniyineglusreziiani
ABANITATUIMANULAREUTELAN (Number of head of

livestock species/category)

'
1l o

3. disldvlinuasUssinvvesdainumnanyfinmunludiiowd?
TivinnsauiaaUsinalulasiauadsiiinainnisdunie
vasdnnenslalazUszian (Annual average nitrogen

excretion per head per species) A4a1N13

Usunaululmsiauedsf = 999 lulnsuiinaInn1s3uany x 1Iadamn
X 365 LNAINASTUANLVDIART
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Aenlulnsiauiiinainnistuaie (Default N excretion rate)
Tuniae kg N (1000 kg animal mass)’ day® @wnsamlanis1ei 10.19
‘U@Qf;jﬁa 2006 IPCC Guidelines for National Greenhouse Gas Inventories

TABLE10.19
DEFAULT VALUES FOR NITROGEN EXCRETION RATE * (KG N (1000 KC ANDMAL Mass) ™ Dav™)
Region

Category of animal - - - - - - -
North America | Western Europe | EasternEurope |  Oceania Latin America Africa Middle East Asia

Dairy Cattle 0.4 048 035 044 048 0.60 0.70 047
Other Cattle 031 0.33 035 0.50 036 0.63 0.79 034
Swine® 0.50 0.68 0.74 0.73 164 164 164 0.50
Market 042 051 0.55 053 157 157 157 042

Breeding 024 042 046 046 055 055 055 024

Poultry 0.83 083 082 082 082 082 082 082
Hens >/=1yr 0.83 096 082 082 082 082 0.82 082

Pullets 0.62 055 0.60 0.60 0.60 0.60 0.60 0.60

Other Chickens 0.83 083 082 082 082 082 082 082

Broilers 110 110 110 110 110 110 110 1.10

Turkeys 0.74 0.74 0.74 0.74 0.74 074 074 074

Ducks 0.83 083 0.83 0.83 0.83 0.83 0.83 083

Sheep 042 085 0.90 113 117 117 117 117
Goats 045 128 128 142 137 137 137 137
Horses (and mules, asses) 030 026 030 030 046 046 046 046
Camels® 038 038 038 038 046 046 046 046
Buffalo® 032 032 032 032 032 032 032 032
?;ﬁ‘“k and Polecat (kg Nhead” 31 459 450 450 459 459 459 450 459

dusuAIadn]d (typical animal mass for livestock category)
Tumiag kg animal” @nansamleanmsne 10 A-4 84 10 A-9 Feegly
AANUINT 10 A2
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Table 1044
Manure Manszement Methane Emission Factor Derivation for Dairy Cows

Aanure ement System MCFs
Pastare’
Annesl Average Temperatare (°C) Ligid  Sed Ramge!  Daily
! Shory'  Stomy Paddock d_Dj
Coal 0 6% 1rs  10%  10% T 0%  10.0%
1 68%  19%  20% 10% % 0I%  100%
12 MW W% 0% 10% LM% oI% 10.0%
13 7% W% 0% 10% % 0I%  10.0%
14 T% 2% 20%  10% L%  0I%  10.0%
Temp 13 T I 4P 1% T3 0%  10.0%
16 T W% 4% L% L% 0% 10.0%
17 TN 3% 40 LT L% 09%  10.0%
18 T 3% 4% 1% Li% 0% 10.0%
18 T W% 4% LT L% 0% 10.0%
b/ TEN 4% 4% L7 L% 0% 10.0%
1 TE% % 4% L% L% 0% 10.0%
n TE% W% 40% LW L% 0% 10.0%
3 T % 4% 1% L9% 0% 10.0%
4 T &% 4% 1% L% 0% 10.0%
2 0% 6% 40t 1% Li% 0%  10.0%
Warm 6 %% 1% 0% 20% 0% L% 10.0%
7 B0%  TE% 0% 0% 2% L% 10.0%
% B0f:  B0%  S0%  20% 2% L% 10.0%
Dairy Caw Ch st
Region s B} s € Mumure Management sm@
='CH, kg VS hdiday
Eyr— 150% 270% 263%  00% 10.8% e 0.0% o 265
Westara Exrope 600 0.24 51 0.0% 357%  368%  00%  200% | T0%  0.0% oo 0.9%)
[Eastern Europs 330 024 43 0.0% I75%  600%  00%  IS0% | 2% 00% oo 2.0%)
Oceazia 500 014 35 160% L0%  00%  O00%  TE0% | B0%  O.0% oo 0.0%
Latin Amarica 400 013 28 00%  L0%  L0%  00%  360% |e20%  0.0% ot oosd
Africa 75 013 18 0.0% 00%  L0%  00%  B30% | 5O0%  O0% 60 40%)
Midla East 75 013 18 00% L0%  20%  00%  BOO% | 20% 00% 1TO%  0.0%
Asi2 \ 330 013 28 0% 3B0% 0% 00%  200% [90% 0% T 0o%
Indian Subcontinaat 275 013 16 0.0%  L0%  O0%  00%  27.0% |Ieot 10%  SLo%  0.0ey
p
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(Fraction of total annual nitrogen excretion for each

livestock species/category) TnganunsamlaaInmsned 10
A-4 9910 A-9 Beaglun1ariuini 10 A.2 vaagila 2006 IPCC

Guidelines for National Greenhouse Gas Inventories

= 1 =3 I3 1 & [ )
danawiinmasnisuaseinalunsasanlonlnensakuzinein
M15197 10.21 %ﬂ@jﬁa 2006 IPCC Guidelines for National

Greenhouse Gas Inventories
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6. nsAuIamAUsIaiglunsaeenlunnuaeslnenss
INMITANITYAERT Tuniie kg N.O yr' uenmuusasyie
wazUsEnnvesdn indegnuaunis

Usunaualuasasanles = 3nuiulszansdnd x
Usunalulpnsiauannnistuane x adaalruusunalulnsau
1NNV x AinmasN1TUasswUZLn x (44/28)

nsAuInUSUIunsUaesf1wlunsaeanlanniseeuainnig
Fannayadnd Tdunsudeil

1. LLSmGUﬁmLLaz‘Uizmwé’m’immwmwyjﬁié’ﬁmumiﬂumiw
‘17i 10.2 ﬂ@ﬂ@iﬁ@ 2006 IPCC Guidelines for National
Greenhouse Gas Inventories ¥8301ANSHNEAT Uil Lay
nswasuwasnsditud undesd 10 WelRldanudneu
Tumsilulfidendufinmesnisudosuuzthiidmualilugie
mwmmmﬁﬁmum

2. swnuteyaduiulszninsdnindvinegluszeziiay
AeenN1sAIUIUMIULAazUsEIAN (Number of head of

livestock species/category)

3, yhmsmavinalulaseuedefiinannsiuievesdnl
wenviakarUszlnn (Annual average nitrogen excretion
per head per species) mdnduUsinalulasauanmsduae
MurllanarUssnnueddnd mudnuasEuunsIanIsyadn’
(Fraction of total annual nitrogen excretion for each
livestock species/category) WuLRgINUAITAIUIUUTUIU
myvaseiigluniaeanlydlnensainnisdansyadaitiaiu
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4. YmsmandndiuieasUiinalulnsuanyadeifiszime
TugUves NH, waz NO_91nm1sdnnisyadnd Inenisidendn
SovazUiinailulasuanyadmiisuimeluluguves NH uag
NO mﬂmiﬁﬂmm‘jaﬁmf (Percent of managed manure
nitrogen for livestock category that volatilises as NH, and
NOX in the manure management system) 310811574 10.22
‘U@ﬂfjﬁa 2006 IPCC Guidelines for National Greenhouse
Gas Inventories udtilun1saie 100

nsewamaUsinalulasauanyadaingaymellugduves
NH, uaz NO_asiasnns
X

Usunalulasiauyadaingayme = 1iudsesng (@nd) x Usunmn
TulnslauaInnIsTuaey x Amdndiudsunalulnsiau x dndlrusesas
PNMsTUELIINYadRITsEmely

6. vinsAruumUsunanisuaseingluniasenlenniswou
NNsIRNSYadnTlumiie kg NOyr wenANULsazTlaALaY
Usebnnuesdnindlegauaunis

o

USina N O ynaden = Usnailulpsiuanyadningayme
x 0.01 x (44/28)

A1 0.01 Wuauiinmesuurihdwmsunisuaseivlunsaeenlen
nnsazanveslulasaulutuusseniAuuauwardn Jeivulody ke
N O-N (kg NH-N + NO -N volatilised)"

1y
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TABLE 10.22
DEFAULT VALUES FOR NITROGEN LOSS DUE TO VOLATILISATION OF NH; AND NOy FROM MANURE
MANAGEMENT
N loss from MMS due to volatilisation of
Animal type Manure management system (MMS) * N-NH; and N-NO; (%) e
Fracg,qes (Range of Fracg,qys)
Swine Anaerobic lagoon 40% (25-75)
Pit storage 25% (15-30)
Deep bedding 40% (10-60)
Liquid/slurry 48% (15-60)
Solid storage 45% (10-65)
Dairy Cow Anaerobic lagoon 35% (20— 80)
Liquid/Slurry 40% (15-45)
Pit storage 28% (10-—40)
Dry lot 20% (10-335)
Solid storage 30% (10-40)
Daily spread 7% (5-060)
Poultry Poultry without litter 55% (40—70)
Anaerobic lagoon 40% (25-75)
Poultry with litter 40% (10-60)

4, dndrunisuanungisaunssan

dnahunisvaesingisaunszanainnsaldnwirsulauuwnlng)
aelulsend Fasauulamasyseunn 2,500 - 3,000 fasel wuandadiu
' o 2 & ~ Ao a
M5UaRYMTITaUNTZANIAYATINBIANT (USeenn? 1) JdndlruuSuna
' P P % =~ ~ ~ ) a | &
nIsUaREIIANEnNINITeYaE 85 Waldssuwpunuusniunisuasenie
3AUNTLANTLNAINDIANTVNIVUA TUVULNUSUIUNTUFREMYITaUNTLAN
& Y] I3 a N a
nnstenadsnulninannaeusnesrns WUseani 2) ddadlrudsuna
| a & v a ' o 2 A a
n1sUangAnllusaEay 14 ¥a3UsuaUnNISUasN 19 uUNILANNLAANIN
29ANININA TuvurNUSINANTUaDERYETaUNIZANYNIOONDUS (AR
WNERAINTIUNTSUdRe e aUNTEANTIANAINUTUIUNTEATY QINaIaRn
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wazinUszUnlinelussnns) Jdndiwiessavay 1 vaaUSunanisuans

(% (%
v

Agi3aunsyaniinainesdnsianus midusunadadiuvesnisides
AgiaunszanuINninsesas 60 1nN1SUaREATISOUNTEANIAASY
Ussndt 1 4 1intusnannianssumsudesfeiimunaylundaoenlys
MNfaNTIUNTEUINNSEDBE ST AELE03 uaznsinmayadeT

5. YDLEAUDLULLAZTDAITILIIUNSUSTIUUS UN1sUdBe
Agisaunszan

nnsAlAnwieUunafiniounszaniiudesainianssy
nsvUILNSERBaTMITRd AL B psuarn1siamayadad daiduuvds
UdesfeBeunsraniiuiinugeunniignogieiidoddnsonisusziiiv
YsinaieiFeunszantuhsulauy n1sideniuinianisussiliuusunm
AgifeunszanaInAanssunszuIuN sy MsTesda iRty
msdansyadniluszduiiios 1 e1vdwmaderunannndouvesUTIN
frwFounszaniimuwinld Reddensdunlussdufainaninngld
fiauAnansiiiauesuaun daudananuduinavitlilitinng
Sumzizastuanunmuesteyalundasiiuiifidesnisussdiu s
pnsvdunsmunaluiesfiaduazannsnanaunanaadouresUium
MeFeunszaniisimeaizadiinntu udlumsndususnudeyauay
AuF Iz asvestayafisndudosininfusunuasuiniy
ForausuurdmiuiiiGuyhmsusafiuazddlimeiinsifusunudeya
fflauaziBonunnouas flausuuglviaoddnmsdmnluseiuiiios 1
fou Tuvazieafufinasagsiinisnusunisinnsifiensfiusius
foyaiiianudunziazasiiuiniuluowen iesnsedunsduing
Fesfigeiu SuasinndemnugndesestiinafeFeunsyaniisiuin
lpanfanssusiang
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6. LNE15919D4

1) 83ANITUSNITIANITAIYITOUNTEAN (2556) WUININNIT
Usziilup1suaunansuyivetasdns AuNAsaN 2 9 72 v
NFUNNUTIUAS.

2) UsEnmvhsulvade 911 (2557) Tieumsudesuazganduing
39UNTEAINVDIDIANTUSENNSUIVATY 911A 91U 41 VU0 UASSITELN.

3) The Intergovernmental Panel on Climate Change (2006)
IPCC Guidelines for National Greenhouse Gas Inventories: Chapter 10

Emission from livestock and manure management
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1. UNUI

nsuanlnidu sector NinsUasfwSaunszanusIuIULIN
Well MnarsanfanssuninasenisUassingisounseanuinfigaly
159l Town Aanssunisenludidamwasionan lwin

2. BUINNNNITINIIATITUBUNANTUNVDIDIANTUDINGY
anannIsulselui
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]
v

wasen w2550 dafulssanudduil 88 mungnsgnsie atudl 23
(w.el. 2557) senmuaalunsesiudyailseny we. 2535 dou luud
ysmsivunvouansglimansiunzanansalily sa. 4 eenlay
NIENTNOAAMNTTH VIS0 lUBYAIANAANANIUAIUAN BONLABNTENTI
waauAld Tnefinnsandeglilufinanliaonadosiuanudusie

22 nanssuniinnsudesuaspanauineizaunsan

n1sUsiuasusuanIUIvetednsvadlstliin farsanuen
muUssnnianssuiiinsUaesuasgandufingsounseanlinweludl

Usglan (scope) 1 n15UanuAgsaunIzannIenss (direct
emission) : FAanssundng léun nswnlvdidemduuuegiuil uay
LUULAALT (stationary combustion taz mobile combustion) Tudau
voen1sninifoindauuuagiuil (stationary combustion) Y99y
Fownasilflunsudaliiiwnnfianluussnelne 1iud fesssund
LLazé’qﬁLﬁ'ﬁ”aLwaﬁm LLazL%aLwaaﬁwsaaﬁuq 017 Mea e dhdu
U1au wagauiu

UseLan (scope) 2 N15UaDEN1988UANATIINANU (energy
indirect emission) : oA AsEIKINSRuINgalsabliln wu

< mstdlafnieldlusiaissrwrenisnieldluniswdn
Tfszwinedinns shutdown/ black out fansan Kwh itk
Qméﬁa CFO electricity emission factor (Thailand grid mix
electricity)

< msthdnledvsedufuiieldaunieviese nsdiillsalii
AesueliiesAnsgA1danAn emission factor luguwed keCO /
ton lethwFeunudu vie keCO /kwh leumieniu
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3 LUINI9NISATUIUUSUNUNISUaREAYISaUNSEAN

3.1 n1sAtuaIun1sUaasfgisaunszanainn1si g lawwag
P a Naa 1
wananlWin §35n15a9il

3.1.1 msldfinesssued 1d3sn1saunauda (mass balance)
Seanmgiuilalnsaiveuluideomazgniudsudunsvoulneenlys
(co) Waun ($awaz 100) fiedeq generator Wil Co, Tuefwas
rrusenlaglivhufiselag doyandedldlunisAiuan ldud Y
AY535uT1A (MMBTU/month), HHV %38 GHV (scf/MMBTU) wag
29AUIENRUME NsUsEIdy CH, uag NO TUTNuigsITIIRRMAIY
ernission factor Weiin3Usziiu CH waz N O iansananadnnisiinineg
mnanmﬂkah\lﬁwmiﬁﬂmLLm“aJmsmammmhﬂawmumsnmJ
mswdeulalasasvewdy Co, Wanum

N1SAIUIUAINANID1989 APl (American Petroleum
Institute) Compendium 2009 annuieuifisutunisiualagld
A1 emission factor ¥eeRwsIUIRALIAMUANIUNNTUSTEUlLLAY
Saway 10

3.1.2 nsldweinasdus lgisn1susziliulaenisin activity data
(USunauiieinda) aausae emission factor Feusznielag aun.

3.1.3 nisldhifuundududomas dagiudslafan emission
factor vowhduthdulneiams TWlddn other liquid biofuel, default
emission factor, IPCC 2006 siililosannfuiemasdana Tiiinns
wentiauer GHGs ldsulunisudesfnedounszaniiavun

3.1.4 mawnlndegiundug Mlivdeddy Aanssuvedselnih

fidaindunisuaes GHGs wuulififeddny wazfunsinlndeyiud
loun

v
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X mﬂﬁ%mw%aﬁwaﬁmé’u emergency diesel generator,
uag fire pump %amil,miwﬁlﬁﬁyaLwaﬂuaaqﬁaﬂiimﬁgﬂﬁﬂﬁﬂﬁﬁmi%u
AuIosmunganeyndai egdlsia Tsdlwindnlngjdnlaifnng
Audeyanmislinufiwaludanssudleasden esanlalldfanssumdn
lunsnée miﬂizLﬁuﬁﬂﬁl%ﬂ'wﬂizﬁm%mwmaq%mﬁiwmmumLwamaz
szovnaTlumIiueies SsreuthiazasiindunilunsUszidu viesns
Tivdngrunsdseidoimasdmivianssuil nsdifgauiléiinunisdde
wazUTHunsidalndifeeiu

% mawlniidemas LPG uasmsierwiaulunuden
firsamdngunisdsdernszuugutoyaiatodninsadsddii (du
sy ERP) dwisu niswnlugd LPG drdeyanisldam emission factor
299 LPG WUU stationary combustion d@uagzlayiau (CH) wasalua
193 CO, ﬁLﬁmﬁumﬂ stoichimetry ¥8981n13 combustion

3.2 msenudiuuaaoui (mobile combustion)

Fosannsunlntidemannsafilssiniidudwomdelsslnih
PeduAnTomdnieannisdise wiesandnauufianuiilsdlei
THdnAnthifu nsdiidoyauimnanhiulidoyadndriga emission
factor mnnsdndidnsasiiliiansanauiiviisnulss mewaglddn

33 n1557lwaves GHGs (fugitive emission)

Aanssuvaalsalninniinissilvaves GHGs a1y

@ nMshlrauinavedudomas Tanfiansaniiesanlunis
UspifiunswnlndvesdoimdsfinnsanuiinuihnsTalasuisngdn
Uinadimesneudilsdlnih msfiansannsslnausnamienielulsslngi
agylAnNNsAREn
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% nssilwannnisly o, 1umm'ﬁumm WU NIAULNEILAY
f9AULWAILUY portable mamﬁmmLLaulﬁuaﬁuﬂULwaqm generator
wsanslidmsula (purge) lalasiufiediatngasnm

< n1silvavesfinwuinsgiu (standard gas) 9nn15lY eas
chromatography lagingainanddiulsenauves GHGs

R/

% ms¥aluavos SE_ w84 switch gear finuln JuagAuABUFTR
voalselviln valsslinisdewdused Tuundsadinsnsiageunain
AIUAUTDL SF sgaadavenarliinisudsuninainuduund
Tsalylihadsiansanmsraaeuysunm SF, fiffogedrasioilos 1ilesann
Ju GHG idien global warming potential Qﬂﬁﬂ 22,800 (IPCC, 2006)
nsdifinnssiluaves SF IﬁﬁmimmmiﬂdaaL“flusuaﬁﬁ?uq Wanum

R/

% mMsinnnsUdeteanved CO,an degasnﬁca‘uon Tunszuauns
wamm demineralized water Luaamﬂimaﬁﬁmmmuﬂimzu CO
e carbonate “Lumsuuaaﬂummmuuav pH Y9N Iwwmimmwaﬂ
carbon cycle Iummawmsmﬂimm CO, ‘mm degas mﬂm

R/

% N1353U8ERNTRY CH, nsruuthdaide uay septic
tank dovonlselwiiinvosaniddeiianuanysn (BOD, COD)
drann iflesanlififiansaulag deliiAneuanusnuasidunislin
Tunisangamaiifundn Tsdliihanunsadnauednuaznisdnnisda
yo9szuuMsianisideifieuansinliifinisUdes GHGs eanainsEuy
trifninde nsallsalndhil septic tank USnamIAIsdITheIY @wnse
UsgiiuanmsAaiifndesiunisuszanalneduueugu joau
(IPCC, 2006)

< nslianiiivilliiinnisudes N O W9rsanandsunanis
Td518Ua0 emission factor vesduusiazgns
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R/

< nsdlssliihdinsndndenen fHa1sanandsuianisnds
JgAon way emission factor 91NA15%1 composting

3.4  Scope 2 NM5UaRENIPUIINNTSIINAIU (energy indirect

emission)

105U NEIU tewn dn Tot waztdudnundslssluin
219U

& s ldieltlueiassunenisvse llunisan ldn
581319813 shutdown/black out #1381 KWh 71t gausie CFO

electricity emission factor (Thailand grid mix electricity)

% mahdhletdetduiieldiunienede nsdlilsslndh
AesueliesAnsgrrdamiAl emission factor luguues kgCO /ton ot
viseufu vie kgCO /KWh lovwdetndu el AnisUseiiuannesdns
Afdsonaidulsalufindniinis doadumsuszifiuuuy CFO uagiinig
Judu (allocation) Tae3Snsiumunzay anfiwu efficiency method
M1ULeNA1T Allocation of GHG Emission from a Combined Heat and
Power (CHP) Plant, WRI calculation tool Scope 3 n1sUasenigoes
317 (other indirect emission) lsslnlfenafinnsanainionssudidina
fan1san GHGs vadlseluin 89 wWunslidh nssanisvessies
dunssuaylisunse

74 1

4, dadrunisuaseiiwisounszan

yaruraInIsUssdiuasuauansuivedlstlii Aen1sussdu
aananepsuiishe idudou Tssluihenaliteyafanssuidennuldiiu
20 Aanssu leeidunanssundvedrdglunisuseifiuiiesnnsanlngd
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Fomdmdnuazitendsdiseafienisudnlni lutlagtuuusliy
arwgasnslilssliihussdu CFo fifuunntu elduselominigly
Tsslwihwdenguuitnies wazannsFeniesvesuismai dasosnns
the emission factor nManAalwily len uagdiBuainuismsluly
TunsUssifiunansusiuazdu uenainil nsan GHGs 91nAansay
nsuanlnfinAsiulnenssdudunu fAansanlaglindnnsideddu
n5USuUaAn heat rate

5. YDLEAUDLULLAZTDAITILIIUNSUSTIUUS UN1sUdBe
Agisaunszan

dwfunuamislunisan GHGs vedlsalil Ussiiudadian
ATNATUNINAUNITUSUUTIAT heat rate (USmaudewndsta kwh)
Fadmdu key performance indicator vadlselniiaguds 1selninnas
[Audoya heat rate neulazudsnisuiuusaitoifundngiuuszney
arumenenlunisan GHGs wonainid mueslunmsiuvesseine
1¢iuA n15am transmission loss 9nszuUvALds p1aidumadendiannsa
annsgadeladusnoumn wilinsasuummauaziiededug 1
NTWNNIINNTAAABITEUNTEAN
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Y :

& unin 12
WUINNISATENAUNTDUN UGB
ANSUBUNANTUYIVDIDIANT

WAL 03, SAU1DTIa) Hafs

SUNWY LUUAT

AnAass NaUnsalduf
gueideamquawznsunagnsssioi ulnsaedauindon
PONEIINRDN UAIINEIBNYASAITHT

1. nsuansdoya

Tunisuansdoyanifveuaniuiesdnsdiniulddoarsdo
assniz e lisenunanisdniunufdaneden deeraty
nadameteyanifusunaniuridmivlasinisasuou Adlaaaes
1Us18a% (Carbon Disclosure Project : CDP) ﬁi’ﬁLﬁué’aaLLawﬁauﬂaﬁ
andosuazidedio Tnsdondufuavdiarfueunaniuiosdnsiiiiu
N1INIUADUIMNFNIUABUNAEUBNINADAARDINNNINTFIUNTUTBU
AsuBuANILYDIANg uFenistenisuaATAnATSUDLLATARYIN
Tassnsnalnniswaunfiazenn (Clean Development Mechanism : CDM)
58N Certified Emission Reductions (CERs) A15UatLAsARaINTATIANS
anfingisaunseanaaadinslaniuuinsgiuaina (Verified Emission
Reductions : VERs) #38A15U8UIATANIINIATINITAANIBITOUNTEAN

1y
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neasinslanuunsgiuresUszmelne (Thailand Voluntary Emission
Reductions: TVERs) idndusasdilafennugnuesuiuiunisusuinsin
e ndusiesdinsmuaeulaeyaransusniiobitinanuidediewuniu

2. N1INIUGDU

MSUABUANSUBUNANIUYIUEI3ANT MUNBTY NPUINNNG
savaeuteyasstuszuu dnnuludase wastuiinduaednualdnys
iWoUszifiuanugnieswesnsuansUnaiiZeunszaniflofiouiu
inausinsvuaeuiivuald

L

3. AQUsEHIAYRINITNIUGERY

fnquszasdnisudeuasUsuaNIUinesasdns Aeiiali
AAnsuaulanIwinesesAnsfidesnsuansdianugnies Tusdla wae
fianuindedie dr9dsmunamiimunluluinienisuszifiunay
MugoUATTUBLUNANTUABIANT (DUN., 2556 (n)) GsdenAdadniy
1191991U 1SO 14064-1 (SO, 2006 (a)) thag 1SO 14064-3 (ISO, 2006 (b))
TnsassnsosinnsanidonsyiuraamssusemsmuaeuaiusunanTLY
19909An3 FeUsianuazBenveanisnsaasudoyalasdiileisde
Aowanaflenaiintu maazdudeyailifitiod ey wasniminauedoya
finanaipdeuanANduase

mMsmudeuNan1sUszliunsusunanswivetefnsuleandy
2 WUU PB WUUANWIANALAZLUUTIR
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(1) 52AUVBINTTTUTDMUVALNANG (Reasonable level of
assurance) Wunismugeunvasuteyavianuamiulilunisussidiu
ASUBUNANITUVIVRIRIANS'

(2) sgAureINSTUTEULUUINA (Limited level of assurance)
unsmugeunsivaeudeyaiisausdininiunldlunisussduansveu
WonSuviveseens’

ogslsfimu nadenlinismuasuszdulady Tusgiuing-
Uszasdlunsihdoganifueunaniuiosdnslutseendld Wy nsie
Y1YAISUBULATANABINI1TAIUYNABI0IRNaY F991TudoaldnIs
mudsukvuaNMaNe drunislideyadiaisusuaniusiesdnaile
s18uUTuNunsUdes 3 eunszan/seaudanindon/seeu
ANSsBuvedaIing/s18au GRI (Global Report Initiatives) a13nseld
nImuaeukuUIiala

4, BUINIINIINIUEGDU

LUIVNITNIUABUAISUDUNANTUVIVBIBIANT ANULUININTT
NIUADUAITUBUNANTUYIUBIDIANTVBIDIANITUINITIANISAY
& (3 A A 3
3BUNTEIN (BIANITUNIFU) 38 BUN. (BUN., 2556 (1)) nLUUNINTFIU
SEAUUISTANA FIUNITANUANENNIT Vo IMuUn LNgl LastaUfus
lunsmugeuansedfAnNeITUMIARGRNEMIUADU MIAMUATLAUVDS
N135UTRIANTUDUNANTUY TRUTEAIR N9l KAYTYBUWANITNIUADY
n1sUsziudayainuisaunsyan nsdan1ssruuteyatndsienising

'nIadRUANERRRAGRINNINAEIN TIIUdDY wililin1sSuseraluuaNy el
Zp579@aUka7 nuANU ll@enARBIn LN MIINISNIUEDY
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Founszan mavsmdunanisuansiinuaiveurawauriuagnsinih
dosunaimsalmuasy $nedadermunmlunuannsgiu 1SO 14064-3
Specification with guidance for the validation and verification of
greenhouse gas assertions (ISO, 2006(b)) Laztas nuaLiuiy
G]’]llﬂ')']llLVT&IW%&@J%@QU%‘UV]I‘NU?%LV]?TI‘V]EJ

5. ATNNIINVBINITUIUNTIINIUGADU

ATNTIUYBINTEUIUNITNIUABUNINNA A111TOTIRUNATY
PUABUNITLUIUNITNIUADUATSUDUNANTUNVDIDIANT LARAT

Qe

YuAdUN 1 29ANTEVTUNITNIUABUIATINTI891UN1TUAREY

o 6V

LLﬁS@JﬂﬂﬁUﬂ"l‘dL‘%auﬂ‘w?\]ﬂ

psAnsEveuMINIUEeY desdnrinenarsiisndudmiunng
MuaBuUITENaUMEY $18N1IN1SAIUINASTUdoBLALgANAUiYSoU
nszan (Wdlenans) feguil 1 wagssnumsdmuInmIUdesuazgandu
fraiFeunszan (Wdassduin) fgui 2 wiouonansuuuiidy
mmmm%aga%"m fozifuusslomidenismuaeu (wWu Tueyaw
Uszneuiianis 5.4. 4 (UM 3) enansuansuleionisinnisimieunsean
nansuansnsBuduveumesdns (U 4) unufauansiifnvesdines
faq Tulssnu wenansuanwwanisdeuifieuiies \Wudy) diedudoya
fugrudmiunisvuaeuludoiu
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UM 1 :gunsudesazganduineizounszanausuLuun aun. Amue
emillnanenanslanlidnenunmsudesuazganduineiSounszan
http://thaicarbonlabel.tgo.or.th/carbonorg/index.php?page=7)

JUN 2 SeaunsiunmtsaldesLarganduieizounseanausuLuy

12_P182-207.indd 187

Tsumsldasuazganauimiiaunszan

—
Fanin ©

Fuiinmnea ;

szazomlumsiamume :

4

T aarimminsinemifredaunssan (asimrsnne)

160/CFO-V01-2013

(flnanenaslafilndTaydsensiedeunsean
http://thaicarbonlabel.tgo.or.th/carbonorg/index.php?page=7)
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BIANIHVDTUNIINIUADUADININITATIVADUAINUYNADIVDS
enansneuduenaslikinieuATIsusevEmudey Tnefiuseinu
aAfesiarsun o

(1) Wdlenanvsessnunmslassiasganduinsisounssanves
83Ans FadudnnnununeazidunreinsussdfiunisUdesiasganay
AnITaUNTZANTINLA

o

e  ITUTTAUNINIUABU (AULUANAYTRINA)
o AMVUAYBUABIANT (NIAIUANMIANTUII/MNINTEY)

o NIAMUNAANTINRIANTIUUSBT VR UWA (FoeNNTTUN
AINTTUNIMUAYDIBIANTNAIMARDNTURBERATAANAUNYTBUNTEAN

¥
v a

WQW@QJIH‘U@ULSUG] 1, 2 hag 3)

o N1sszywnaslanyfiiwisaunszanlundazvouLyn
(lwrveuwn 1 waz 2 Sndudewinisszylinsudou dwveuwn 3 ogn
BIANTYIINTAANTUNFEN)

o UsziliumnuilanszdAyvadlraziinailasy

v A

o aSUNEITUUNITINNITTayaUn¥sensingsaunsean
(FR9EDAAARINUNITABRUNITISIVDIDIANT)

o avvasuMbeAITUsUINIURansduiuaIsuaule-
oenlanliisuil (tCO e)

o syndeUNUsTuALliLiuesuatoya
o aviR@ULENAsLUUTIFLlud Ve AaTiuayY

2) danserunandudiuivanisienisaiuiueinsuass e
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Scopes 18283

1. Assist. Prof.Dr. [ (Team leader) / ac.

th

2. Mr.Tananon Nudchanate (Team member) / tananon.n21@gmai com
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09.1508.30

Company (by
o Introduction of personnel
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«  Organisation activities and boundary
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« GHG alcy

09.30-11.00

Site tour of company s activities
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6. LNE15919D4

1) aun., 2556 (1). HUINNNITUTHTUAISUBUNANTUYIDIANT
AUNATIN 1 (Aa1AN 2556) BUN., 2556 (B). WUINNITNIUEDUAITUBY
WANSUMIVRI0IANT HUNATIA 1 (AU 2556).

2) 1SO, 2006 (a). ISO 14064-1 Greenhouse Gases - Part 1:
specifies principles and requirements at the organization level for

quantification and reporting of greenhouse gas (GHG) emissions

3) 1SO, 2006 (b). ISO 14064-3 Greenhouse Gases - Part 3:
Specification with guidance for the validation and verification of

greenhouse gas assertions
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0397 UTWIIASENA
FIUNIIUANIEATIUNITAITUINTTIUUYIY IS

1. unu

I3 Qy 'S s I~ o a 1
ATUBUNANTUNTVDIDIANT LTUNITATIAI U TUaDBLAY

v ey

@mﬂaum“aﬁaumzﬁ]ﬂ (Greenhouse gas emissions and removals)
A a é’ a 3 = Y 3 o Y @

MAnTuIINAINTINVeIeIAns Falulagluasdnsanunsadiunldidy
iwsestlontislumsuansrnugaiulunisanUSinansUaesingSaunsyan
Y9I8IANT ANNUFBRELUAUYNABIYRINITAUINAITUBUNANTUN
UYDIBIANT ANWNTAMINITUIUNITAEENIT n1suaey (Verification) @4
3 A o 1 3 = I a = [ o o =
WUNTZUIUNITNVIIRENLTUTTUU UANUUUDETE LagdNITInvIuUUNA
Wuanednwaidnuws wisUssiliunisuansUsunufigisounssanuse
AITUBUNANIUNYE989ANT Tnen1suseilluiisuiuinaeinisniuasy

'dl o v
Mgnivuald

2. UANNITEIMSUNISNIUEDU

n15N9ev RIS U UNANS UM VBIBIANTUATHANITNIUABY
A1SUBUNANIUVIVRIBIANTHANUITRTOTNY NTTUIUNITNIUABUADS
afiunistagnirsanuiiduyanaiiaw 73en37 MieIUNIUERY
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(Verification Body) #N13ANIUNITNIUABUAITUBUNANTUIVDIDIANT
YDIMMNIBIUIUADU Faeruiun1singaguuiugIuawmannsiasalull

1) aududasy nirgumuasudesailufianssunig
mugeuedinludasy UsiAanenduas waﬂiuiwulm Sulaléan
awmmwuLLavmaai‘Uml@mﬂmsmuaauawuwumumawaLmasq
AundngTUTINg

2) NIANTUNITNIUADUDENTITIEIUIIA RUIBTUNIUADU
Aosuanslimiuianudedng N15SnwiAuaU Laziiasugruidy
dasy

3) AISEUBHANIVIUEBUNINTBLTAINTI NIBIUNIUAOUADS
Unauedifingiany doaguuazineauaINnITmINaeUnINteIianse
LAZONADY

4) NISNIUFUBEIIUDITN VUILINUNIUADUA DIALTEUIY
agafleanTn fnuwzwazanudiugiisnduiienisniuasy fansan
dndulneddefafnguizasAnazanudosiuvesdlivinisuazngy
wWnane

3. NITUIUNTIINIUGDU

1%
v v

NTEUIUNITNIUARUAITUBUNANTUNIVD989ANT UaAuTunew
NdAey laun

N1INUMIUTERNAY (Pre-engagement)

N3N UNNTIUGRU (Verification plan)

N13MIUgaU (Verification)

NIV DILOAINSVIUEBY (Making Verification statement)

2o
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4. IUABUNISNUNIUTEANAY (Pre-engagement)

FURDUNITNUNUTANAS LTUTUNDULTNVDINTZSUIUNITNIUFDU
PPUIBNUNIUADUADIALTIUNTT USENaumle

1. manunauanulunandmsunisniuasu (Impartiality
Review) nthsaumuasufomsisaeuityanafiazyiuiiidugniy
aouiflasuiunsmudeunsuauaniuivesesdng asfeaiuyanai
laifiduAetosiunsdunuaivouransurivesesding

2. MTNUMIUANLAINITAAFBINITAIMTUATITNINARY
(Competence Review) ‘vm"asmumuaauéfmﬁanﬁmmqﬂﬂaﬁ%v‘h
ninfifunmziniuaouasueulansuivesasdnaifunmeynaaiia
ANNAINNTA

3. NISNUNMIUTOANRINTOFYYIN1INIUADY (Agreement/
Contract) Y84 IUNIUADUADINUNIUTBANAIVTAYYINITNIUADY
fugnénludseifiuszduvesnisiuses (Level of assurance) Faunasi
TunsmugouaivsuANIWIIDIBANTI0I TGO fmuasziunIsTuTes
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4. mﬁLLm&”’aﬂmwgmuaaU (Team Appointment) MuI89U
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5. YUNDUNITINNNUNIINIUGDU (Verification plan)

TUADUNITINUNUNITNIUEDY LT uTuneuNniIsUnIugeY
ABIIAVUHUNITNIUABUEIMTUNIITNIUADUAITUBUNANITUNIVDI03ANT
Usznausiy
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2. msfmdenuazusiiiinmedvauaay (Selecting team and
communication to clients) WhgunuABUABIAAIEeNYAARTITIAIL
ansafianduanedmuany toussiaduansdmuaoy uasudanede
AnszgmIaeulvignAmuRBUmiuNITIUEDY

3. MsdaviununIsnIuaey (Verification Plan) AggAviuday
AOIIAVIUNUNIMIUABU Teiioeseytoya SeAuveINITsuses Inguseas

AINIUABU LABTINISNIURDU YBUANITNIUABY mmﬁmazé’mag
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6. uUABUNIINIUEaU (Verification)

1. maL?Jmﬂizﬁm%mﬁwdwmmwfjmuaauﬁ’uqﬂﬁﬂ (Top
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2. nsvuaeuluiiuil (On-site visit) MiisumuaDUAY
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< ANUMLNTANYDINISAN T IUMAL T IUNTAIWIM
YSunauieseunssanvesUu (6n3)

< n1saeuduAIugNAedresleyaiigisounsean
IngarfedslunisArwiauSuiafiieisounsean
LU

% aruiliniueuluteyaiedounsyaniiiniuain
wdadoyaiiiisiy vioitnsAuinuimafiie
Founszaniiseiy

& sriureInsTusesazAAulansyd iy @ eun.
A

< nsdalusunsulunisingednwinaznsaauiiey
irsesilegunsalillilumsnmunaznsininyuiua
nsUdeevseganduiwiseunsyan (13)

4. AU UABITIUTIIMANgWAlFaNNNTIuaRY B
Tngvhluagmusumdngiu 3 Ussuam 1dun ndngrudanionim ningu
Faenans uazvdngudadiuses WeUsuifluamaonadesiuinas
NIIMUdY wagdjunan1sniugoy (Nomination of nonconformity)
Jautadumemsveliudlouasdostu (CAR) Ussiliiuaaiada (CL)
nazdseiiuiiionsuiuuse (OF) waztiauesiessdns Liloliesdns
sfiuntsdedoasuiun LagiiausNareAuz iU ULlorTIBL
HANIVIUADULAZ T DELAIINIMIUAR UABLY

5. AmgEMINasUITALTunTUsEYNUAN1INEeY (Closing
meeting) 33 UBIANT DU NAUDHANIIUADULALUISENILATUNNT
solulngasAnIuasAMEEIUdDY
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7. YUAIUAISINTINADELOAINTISNIUGEDY (Making Verifica-
tion statement)

1. pugmudaunTIvdaunsuiluvsentsaniiunislag veq
Qﬂﬁﬁ&iamamimuaau (Review of corrective action by non-conformity)
1 v S 1 v = I~3 %
TNMINEALRaLASUNIUNIalY wazduiiniuenaisihlsusenaulunis
SNYNUNANITNIUADY

2. miﬂizLﬁwﬁa;gaﬁ”wﬁaummﬂ%w (Re-evaluation of data)
Tunsalinssdunsudlalag vesgnsonanismudoy dwanszny
G]IE]ﬂ?iL‘UgEJULL‘UEN%EJHEﬁ’]“UL%EJUﬂiﬁm AMLENIUADUABIANTUNTT
Ui%LﬁU%@;ﬂﬁﬁ?%ﬁ@Uﬂizﬁ]ﬂ%’]

3. N15UsELHUTEAUIRINITIUTOILAZAIAINUN A 1T AY
(Evaluation of materiality and level of assurance) ﬂmwgmuaauéfaﬂ
ANIUNITUTEIUNITNIUFDUIILAIUEDAAADIAUTZAUTDINITIUTDY
wazapuilanszddayi oun. fmuaviely

4. mseuliinansmugeulagntiiaugEIuaay (Approval
of statement by team leader) ﬁ"mﬁ’]ﬂmzﬂmuaauﬁawumumami
MUADUVNIMUAYDIAULANIUADUNBUNTAIUINTIBINUNTNIUABY

5. ABUNITIAVINODELOAINITYIUADY NUIBIUNIUADUADY
nyaeuitnsrUIuNIINdeUladliun1segeATUR ANy Tl asUA
ANTaITEdIATY wazluduszAun1TIUTOImINN aun. Anun (Review

Verification statement)

6. MIINYINNRYUNAINTITMIUABU (Issue Verification statement)
v a S I o v
dosuaaenIInIugeuNIvIsumuasullugeen Wuenasildilu
nangIuIIAIsUBUNANI UV taIAnTARansludaN e iouas

216 AilonsINASUBUNANTUVIVEIDIANTINLENURAAMNTTY

13_P208-218.indd 216 10/19/15 9:14 AM



#0AAGOINUTRNMUAYBILUINNNITUTETUAITUBUIANSUNVDI09ANT
1 9UN. MTUA YINNANITNIUADUNUINFBITEYVTANIB RN IUTDY
NINIUEBY AoeTzyluLIAINITNINERUBE1TALIY

8. Uselavi/nanlasuainnisniuasy

2 wanseudisalumsussidiunsueunaniuivesosding
2 arunideieveseniveurawiurivesesdns

% anndediuANRBINISVRIHdIulad e

% annsndunsndoutu aun.

9. LBNE15919D9

1) 1SO 14064-3:2006, Greenhouse Gases - Part 3: Specification
with guidance for the validation and verification of greenhouse gas

assertions.

2) 1SO 14065:2007, Greenhouse gases - requirements for
greenhouse gas validation and verification bodies for use in accreditation

or other forms of recognition.
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