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INTERNATIONAL IS0
STANDARD 14064-1

ISO 14064-1:2018 Greenhouse Gases — Part 1: Specification with guidance

at the organization level for quantification and reporting of greenhouse

INTERNATIONAL 1SO
STANDARD 14064-3

gas emissions and removals

ipcc

ISO 14064-3:2019 Greenhouse Gases — Part 3: Specification with guidance

for the verification and validation of greenhouse gas statements. P —

Synthesis Report

Intergovernmental Panel on Climate Change Guidelines for National
Greenhouse Gas Inventories, 2006, 5 volumes + corrisenda The Fifth

Assessment Report (AR5) of the Intergcovernmental Panel on Climate
Change (IPCC), 2014 /
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(1) Asaunszan (Greenhouse Gas: GHG)
asusznavluguinaluusssnna neiifeglusssumduazadedu
Tasuyed FeanunsagaduuazUdesidiinnuentnduans
Tudasduvinian fignudesamniiufialan duussetne uazfouws

(2) unasUasennisaunsean (GHG Source)
WiE BN sEUUNNsIUdRENwTaUNSEANgUSTEINA

(3) n1sUaREN1wL3aUNSEAN (GHG emission)
n15UdasivsaunszanguIuussEINIeA

(4) An1sUasengLsaunszan (GHG emission factor)
AdNUsEAVETLanIANUENNUSIEIBYaNAINTTY
AUNSUa8NYLTaUNSEIN
(5) N15Uaa8N19L5aUNSZANNT19RS59 (direct GHG emission)

n1sUdengisaunszanaInuaIlaasnuisaunsean
fveAnsdulinvasnsalisnunaniuay

UNUY1U (terms and definitions)

(V4

29NU “AYLsauUNsZan”

(6) N15Ua8N1YLTUNSZANN1999Y (indirect GHG emissions)
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(7) ardnanIwlun1syalvtnaniizlansay
(Global warming potential: GWP)
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(Carbon dioxide Equivalent: CO_e)
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Intergovernmental Panel on Climate Change: IPCC)

Madamasianazngaslsn o ) L.
* ganurlulylusiudieg wu auaulini n1sudnansnedld vl anaimnssu

(Sulfur Hexafluoride: SF,) . P
LUNULBBU 819508UR L UUNU

o falliliAnrunIusIsUYIR win1AAEINITINBIANNTBUNA LY TUNTZUIUNIINER
lnglylunisvinadiuazann Chamber flddmiuinnleaisialiinizAnuuuwnange

=\

6V (-1
nalulasaulasngaslse Samau-rnlinas
3]

(NF,) * fandnaamlunisinliinan1izlansauganinnneaisuaulaeanlenng 17,200 win

SEEN UP | Carbon Footprint for Organization
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AngaInlunisylinaniazlaniay (Global Warming Potential: GWP)

YUAVDINVLSDUNTZAN

5 g
A13suaulnaanlys
U (Amunadada)
lun3aeanlun
lalasngaalsnsuau

g g
Wasnaaalsarsuau
o/ 1 g
Faasianyznaealin

lulasiaulasvigealsa

CO2
CHa
N,O
HFCs
PFCs
SFs
NF3

AnenIWlun1svn LA

AR4 (2007)

1
25
298
124-14,800
7,390-12,200
22,800
17,200

a1azlan3au (GWP) Wigunu CO,

AR5 (2014)

1
28 (30)
265
4-12,400
6,630-11,100
23,500
16,100

aqﬂqﬂaagﬁlugu
Us587nA
Q)
AR5 (2014)

100
12
114
1.4-270
<1,000-50,000
3,200
740

fun: https://www.ipcc.ch
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Ananawlunasmlitnnniizlansau (Global Warming Potential: GWP)

Carbon dioxide Co, 1
Methanec CH, 28
©) Chemical Formular GWP 100-yr (ARS)
Fossil methane CH, 30 wasWgaslinisuau
1 _ (PFCs) Perfluorinated compounds
0 Nitrous oxide N.O 265
i s Sulphur hexafluoride SF, 23,500
HFC . i :
(HFCs) HFC-23 CHF, 12,400 Nitrogen trifluoride NF, 16,100
Refrigerant R32 Hrc-32 CHF, 677 PFC-14 CF, 6,630
HFC-41 CH,F 116 PFC-116 CF, 11,100
asaunasdrunanlu Halotron Il HFC-125 CHF CF, 3,170 PFC-218 CF, 8,900
HFC-134 CHF,CHF, 1,120 PFC-318 c—CF 9 540
4 B ¥
Refrigerant R134a Hrc-134z CH,FCF, 1,300 PFC-31-10 CF. 9,200
HFC-143 CH_FCHF 328
S PFC-01-12 CF, 8,550
HFC-143a CH,CF, 4,800
PFC-51-14 CF, 7,910
HFC-152 CH,FCH,F 16
PFC-91-18 C.F. 7,190
HFC-152a CH,CHF, 138
Triflucromethyl sulphur pentaflucride SF.CF 17,400
HFC-161 CH,CH,F 4 ’
Perfl L -C.F 5,200
A1SAULNDY FM200 HFC-227ea CF ,CHFCF, 3,350 ertiorotyciopropane ' 2
HFC-236¢ch CH,FCF,CF, 1,210
HFC-236ea CHF,CHFCF, 1,330
) a d v
A9 ULWAY BF2000 8118 Chemours HFC-236fa CF,CH,CF, 8,060
HFC-245ca CH,FCF CHF, 716
HFC-245fa CHF,CH CF, 858
HFC-365mfc CH,CF,CH,CF, 804 flyn: %’aﬁmwﬂ,uﬂ'1ifﬁ’wmmLLazswmuﬂﬁuauvﬂmw%uﬁmmaqﬁﬂiﬁuﬁﬂ%’aﬁ 8 (aﬁ’w%’wgm%’ﬁi 6, NSNIAU 2565), BUN. (AANWIN 1)

HFC-43-10mee CF,CHFCHFCF,CF, 1,650



@ LISEEN e RazuNded (terms and definitions)

University of Phayao

24

VBN “NITUIUNITINNIVYBIIUNITNULTIUNTZAN

Vv a 6y = o o
(1) ‘ll@%ﬂﬂﬁ]ﬂﬁillﬂ’]flﬂﬁ@ﬂﬂi%ﬂﬂ (GHG aCt|V|ty data) (6) ﬁ't]ﬂqr]uﬁf]%L%auﬂﬁ'gqn (GHG Report)
fﬂ?’aﬂL?N‘U'ill'lﬂ«!"UE]\‘lﬂ*'\]ﬂﬁ?ﬁJ‘V]ﬂﬂl‘lﬂlaﬂﬂfﬂiﬂaaﬂﬁiaﬂﬂﬂaUﬂq‘?jﬁa‘Uﬂigﬂﬂ 5'1&muﬂ‘%mmﬁwﬁauﬂsmn%mmﬁns

e ldesnsiinunguidimaneninvayalulyeu

(2) Gi’iagaﬂgugﬁ (Primary data)

YayaNnlaaNN13nTIIALALATI KIDATUINIINNITATIVIALABAT -
Y
(7) Y31u (Base Year)

(3) Guguacm Aegdl (Secondary data) J2EZLIANIgNNMUA INagaUsTasAlun1swWIsuiay

q

%’agaw‘lﬂmnwaa?’i@gaﬁu q uenitieandeyaugugl AU R R U R T A A0

Y

TasanalunilslvisadiudadsarnnisiiudayanareUald
(4) Usy¥s18nN13N9LTaUNT2aN (GHG Inventory)
F18N5VBMAIUADY uiaLAUAZEN kazU3uun1sUdsswasaanauy
RieiFeunszan vie Usunaaniusunawsuivosesdns

(5) dasunasudsuraifigsaunsean (GHG Statement)
AUsENANLEAIUS U LAY UNTZANNUUITIVDIDIANT

uoneziuesdlQ o4 yundiooq uogied | 4n N33s

lngEnIugaUAEUDN
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M [seen

Lazunueuy (terms and definitions)

University of Phayao

QJ

U “IdAN19YINN7

(1) YU28/42a330 N (Biomass)

A159UNTINNFULUUTINAINATZUIUNI TN NS TTUBIAVDIRINTIN

=\

1 1 (Y] d' (Y] < a\ N AY () =\
Lmhmmmqwgnwuamuwuwga%amaumumLuﬂmﬂWaaezja

(2) luladtnA15uau (Biogenic carbon)
ANSUUNNIRINTINE/UIATININ

(3) luleddinarsuaulasanlen (Biogenic CO,)
fnwarsuaulassnlyaniinainu)nsansandinduveslulaaiinaisusuy

uoneziuesdlQ o4 yundiooq uogied | 4n N33s
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LOEEN e Lazunueuy (terms and definitions)

i’ University of Phayao

(1) @9AnS (Organization)

(4) VauLInN1991897U (Reporting boundary)

=\ d'cl v = a o 1 a o o o/ = =\ 1
NINISVNIULIIVDIAULAYT UTHEN NANUIEN d1UNIIU 9819503 KUYIU - _ v o o
q Usmmmsﬂaawsa@ﬂnaummsaunimmnsqaa']u

74 24 1 3 G %) = 1 G
N9 1A BIANTNIINA
IUEIU FUIAN BIANTNITN E; 139 #0710 %39 d9UIU 3D N TN S
vangdauu lidnasiduniady w39 onvu
(2) szuuIUYANUEZAIN (Facility) (5) n1snaudau (Verification)
a o = a 1w & - a w S o I = ) o = @919 190
aUnInligeingd ¥agunsal %38nNIEUIUNTTHER (REAUN %30 LAGaUN) NIZUIUNMINNBEIUTUTZUY UANUUUBETZ Lasuunn
Fau1saszuag U ULIANNS NI A ER SR 8 TL Wuateanwaldanes wadssiiunisuansusunafinesisaunsean
| U Y
. ¢ -~ = 1 %4 1 = o o o o v o/ v o o
URUIYVDIDIANSG SDNSZUIUNISHNAR UAIUANABIDYTIUAISEINEY LaZEDAAABINUVININUA LLUN1TATUI

LATIIEIUAITUBUNANIUIIVDIDIANT

(3) VBULINUDI9ANS (Oreanizational boundary) y
: g (6) Wnugdau (Verifier)

NANTIU 139 FTUUTIUILAMNFLAIN NBIANTAIUANNITANTUIY

uoneziuesdlQ o4 yundiooq uogied | 4n N33s

. . 4 | N UAABNIDNGNYAAANANTUNITNIUABUUTUIUAIYITOUNTEINVDIDIANT
N39AUANNINITHEY WIadN1TUUEIUMUNTIUENT
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(? BN ation 03 RANNIIUEN
2 Usuad CFO

03 “aNNITHAAIUIUIUAITUBUNANIUN
Y9489ANS (CFO)
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- AU -

N &/
O 10
N DL

NANNITHANIUITUIUAITUBUNANWIUYIVB983ANS (CFO)

University of Phayao

AUASIUSELAY (Relevance)

AnLaaNuasUdRY INUdzEN NNNU Jaya wazsslaulsiiwanzauiuaNdainIsvasnguliuung

©)]

mwaugsaﬁi (Completeness)

591N 5UdRELATAANAUNBLTIUN TEANTNINUATILNEI VDS

ARANLIIALENAY (Consistency) .@
Loek

o v &V = = = ) XY ] ) = = =~ v VY
ﬁ'\&l'\'ﬁﬂuqﬂagaﬂ']GULiauﬂigﬁ]ﬂﬁJ']LUiEJUL‘V]EJ‘ULLa'ﬂﬁJGUﬂLLEN ﬁaﬂﬂaaﬁL?jaﬁJIﬂﬁ LL'di]EJULﬂENﬂu‘lﬂ

AANNANABY (Accuracy)

anaanwazaulduiuaulyiunNgninnasuUuala

A7ulUsela (Transparency)

Uawgvayanigisaunssanagiuagswanasininzay walvinguidmsneaunsainldlylunisandulalaegremnungay

uoneziuesdlQ o4 yundiooq uogied | 4n N33s




?Sﬁﬂ?zation 04 VUNIUNISUSLLUU
N2 azs1891U8 CFO

04 YUMBUNTISUSSLUULAZSI99TU
AITUBUNANIUYIVDI89ANS (CFO)

SEEN UP | Carbon Footprint for Organization



£ e 04 YUABUNITUTLHUKALINHINUAITUDUNANIUNVYDIB9ANT (CFO)

0. "
y N19YY
0 y nsman L neideu
6
9 9 y mMsdmsin L d8U ANIUDU
y

. . .
) T AU WANIUN
AsAIUa L LBNEILIND jou il
a 4 asitvun L Ysdnanis $1897U V\jmwsu:n Gﬂa 29ANS
2an 5 AU aun.
A1siiue L VBULUANIS Uasenwy A3UDLU VIDIANT
o\ c
: ALTUSIU Saunszan  WANIUN
A15A1ue L YBULUA i
L UL 29ANS
N13518997U
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NATNINRUNVDULVANIII18971 (Reportine boundaries)

1 o A Vv 7~ |
DIANIATNUAVDULUAVEIDIANSNABINSS189IUUSUuN1SUde8e
ANYLSOUNTEIN

# 1009 s dinauna o uEMUTEINA

e . 9
ATURRMNGIIRINTSAT ATMTNNETEY HINY
ar e _—
wihifofuses Tusunadsznaufa
Mhcemrdsiese FEE g 0
vaFusaviusEnil Tmaduaduifyana mulssnanguunuusuazaie
dlotaft 5 unsnen 2558 nuluuiifypraudl & W e
. sk aun 19 b
Urngloanutusumssnuonamadoniiiyres o Tusenwiisdeil sl . 3
B/ dninaraani

1, Tou3un Uiun Ml 1 91

3 I} z
2. ATIASEaNUSENil 2 AU snusiedosso Uil

Bolsorn. ... L3N0
1: =iz == 2. % e . _Ju

3. dnwilaBonssunsBsadagninuinldifie nisumantrussmiuiiofaus: iy Qe c
5 N = Ustnaufiams... HAALETEHN Y a S U 6 |
UssfiumsaAgyuausEn/
. bl B1INVITIUNNTULBNFTIIYUYUYBULYANBIANT LU
5. dnineniuvistng saagiani B e | e b e gunavjass dvinuaseEsssusie/
ATNITHEIN ﬁaaq‘ (1) el ™ s @l dnaiiompsATssTiy SminuRTAIsTINIT0/

- MilagEeiuTaINsINglsuliiuana Lay/vse

PO - - P w - & . ' - -
6. ImgAvszaeAvasTENd 18 do sasngiudiunionansusuineniadofusoal $1um 2 uly Wudawdeds v ALLesR s
wna/wn

Uiinaur‘r-ums“l@"[mu'lﬁt‘éud'ssnauﬁanw{[sqowmwu1uﬁ1muﬂ.......‘,.?ef’.'.)“...,.. ................ Hu Suusieddudul _ G‘LU fej cl,é QJ r] m U s g ﬂ fej U ﬁ ﬂ ﬂ r] ﬁisq q f] u (sﬂ . 4) LLa g/w% a

- oo .
mun:luuummiaamnms@uéﬂnry

aonly o Tufl 26 (Faw Wwus wa. 2566 miiiinunisaseiy destelUi
- ) U 1 1 o 1 Y
2 4 a = |
F (1) Aeulvmseygalidssnevfvmissaau marmsilFoundasdonly umad Nudréun 2 e’ P > / g LA = cLJ / g
= - o . . o v - b d
I —— (2) miudaszneunamislsaaiu fmuadueylusygw uozmsdsegluoygna uaadd3luddudi s a QJ QJ ,] LGU ﬁ' u b | a EQJU EQJU ﬁ' LGU’] b | ﬂ IA! b J 3 a 3\' aq Q ﬂ a 3”'] q a EQJU EUU f‘I
——— (3) lvaygrevnulssau waa i hhdus o
4\ 4 < o w
(¢) Aevlymsoygaliverelsanu uazmsnlaoundaaiewly urtas 3 lum e 6 1 U A 14 [~ L
) maudalszasvivmslssandudaudivens A waadl uddud e LGU r] ﬂ a Q a u ﬂ r] LCLJ u m u
(&) Muiinmsilavuiainieg uaadl3ludduf 7
(7) mIsygnaTeumsilsznauiomilsany uaadliludrdud &
(8) TuiinmsMszemssuiioused uerad3Tuddud
() BAVUAZTIUIUVBUBATIS uerasB3ludhduiin 0
ddons - lBrmsaemoubamrms T ewlsfotusosadulipnde a A "

VG nsns>wriivg A W Businoss P L tNétl "{0 19 A mauu
nsuwWeuLNGSTPMSE Loading Business . "
Dupartment of Business Dessiopment r;w;‘l‘fﬂa £ L Htﬂ o A NNy 'ﬂu;ﬂtl‘l-l
Mirtsiry of Commercy HGICTV Translormation ( ) o A0V fau ATUDU

e o P I mavem . L,
. : 3 ATSUDU AWIUN
Sorfaw (ifin 11:22 w Ref 6610091220 4 msAuan [ AT Sust :iaamﬁni
o 4 Msfivun Vinams - 51890 ﬂﬁﬂw‘“ &0 aun
nsfvue L veuwams  Udesfig AuBY VEBIANT :
ouLn Anduau Gounszan  WawIui

I NSAAUA p
VDIAIANT
YBULYA BaAing

NI
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ANSMALAVBULINDIANS (Oreanizational boundaries)

BIANIAIVUAYBULYABIANT NUTENBUAIINUILHEN Y 152U 1101117177 BILWNaIUaReNIonANaUMYSoUNTEINYIL 1L1E 1750

(%4

117777 ANSANVUAVDULYRYBIDIANS lUN1SUSELEN CFO d@unsannlalaedsnisiuulaluunily At

1) wuuAuAd (Control Approach)

>> A7UANNTSALEUIY (Operational Control) UsgliuuazsiusindsunaunIsuasulazganaunusaunseanty
AnTuTIRAasnUIsUlueAng tneaiAnstdugnvedazisnuanluaNN1TaLduIulaLlaen 3

>> AIUANNIINIUNISIRY (Financial Control) Ussiiiunazsiusiuusuinanisuassuazaanduinusounsyaniindu

YDIAAENUIBULUBIANT LAY BIANTLTIUIIAIUANNIINITHRULASATILALAINITANNUAULEUIENITANLTUIIUYD S
29ANILNBLNLINAN B ULNUNIIGIAY HANTUIUEAAIUNIN1TRUNLARTUAT Az iN1558 YU I891UN 19N TRUYBS

6 < (Y
D9ANILUUNAN

2) WUUNISLLUNRUNSIUENS (Equity Share)

Usziluuagsiusiudiunanisuassnazganauinusaunseanyasedans tne dudau
pudndruaududnuedunisaiiugsia anvurn13TIuny wisasulugunsal

NIDUUINEATU
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ANSMALAVBULINDIANS (Oreanizational boundaries)

ad
N1

AUANNITAUUIY
(Operational Control)

AIUANNINAUNITIRY
(Financial Control)

LUIAINNSSUENS

(Equity Share)

/

SEEN UP | Carbon Footprint for Organization

AND5U"Y

-1 (4 v
- 99ANSLUULAINVUD
- {97U1AIVANNITANTUIY
- AMAUARTYUIEAN U

- 197U1AIUANNIINTIY
- IviuaulguenaUszleviniegsna

LY 1 < 4
- daduadnuluinvas
(Fadrunsnanu)

N1331897U GHGs

W18 = 57897U 100%
lajtg191e = ldnaesnaeu

W11e = 518979 100%
Lalnaing = ldaaesneeu
013NTTIINNY = F18UAN %N15NBYY

31897 %ANUTUTIUDY (NsioRw)




NNSNRUAVBULINB9ANS (Oreanizational boundaries)

Y 1 o ¢ a o a o a o
$2328749 N1INTNUAVDIULYNVDIDIANT wy UTHNA ' US9YN B ‘ Usu9n C
* U3EN X AUTENULATD 3 USEN AB USEN A U1 B E— - —
~ o - Usegn X aavgu 25% UIEYN X aa‘vgu 50% Usen X ﬂEJ‘I{!‘L! 100%
ua UsEn C lagih >>> . N o .. o
1&&9’114’1‘«0?]’31]?:]11ﬂ’15 gmu'mmuqumimmumu &EJ'IU’]%ﬂ’JUQﬁJﬂ’ﬁﬂ’]L‘U‘INTN
. . ANTUIY Tnensy Tnensy
® 1155189°UUSUU GHGs U949 USEN X LHazasn1iun vt o - vt o - oo -
. _SJ?J']‘IJ"I‘{Iﬂ’JUQSWI’Nﬂ'ﬁNu ‘@_uamwmuqumammu ummamuqumammu
VBULYHDIANT Tnensq

laisneau laisna9u

laisne9u

e A o - I sty
o A sy L
e A GRESTUA] dou H'l‘i'tivau‘
e y AR Imna-mﬁa Auau w3t
897U El'ﬂ

P P
mMamuun Ynaums NI

o $D9ANT
= i DULYANT Udesfing Aduau Y8999ANT fiv aun.
NISAMUA
YauLa

VBULANTS
Mafua e
ey Yaun Andiua Gounszan  WAnIuM
P
29ANnT VBIBIANT

NI 3 3
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N1SNIAUAVRULYANASHALTUSA T

N15hUIUsELNUNAUARELALAANTUN1BLIBUNTEANINNNAT OE—— ;
. . 2N 1 N15UARELALANNAUNIULIDUNTLINNIIATIVDIDIANT

ANULIUTDIDIANT 3 UTelan (Scope 1: Direct GHG emissions and removals)

v

1) nswnlnsifiod fud (Stationary combustion)

Y

)
2) s lnsifinsidoud (Mobile combustion)
e e @ @ @ e ° 3) NSEUIUNISNER (Process emission)
4) M353lva (Fugitive emission) Lazdu ‘)

*umvm! 2 N15Ua28A1913aUNTLAINN19DDLUAINNS LIWA U

Scope 2 Scope 1
INDIRECT DIRECT

L'y e e (Scope 2: Energy indirect GHG emissions)
3 INDIRECT INDIRECT
L 4 ) mstanasulniiiIa N e ueneIAns
9::‘;;’;" ] | '\ transportation Y o v A I e v < Y
I gwg.;?e%ww % and distribution 2) ANS WAL IUULIDY ) LY Ta1n AuSaU ANULEY B1NNADR
eatin cooling for use St &
I.l fadl?tiez i J
N gt L, FEANN 3 N15UABYNIYLIDUNTSINYIIDDUBU )
. eland - o - SOXI:P.W,,“C, :
“energy related : — '-,D & - . o o e
\,‘&”m.g : Bl 7 (Scope 3: Other indirect emissions)
*W!‘SPOF““O'\ - 52" vehicles m’;’c‘g"
anddlstdbutlon gent::::d in i i ‘;;L;*-Jthent“of ~ . - = ~ ~
SRS e N9NI5URN99) UanNulanseyludsenni 1 uasussani 2

Upstream activities Reporting company Downstream activities

e nsYu

I NIy I'ﬁ ERVC]
I mss‘;’niq fau sy
n1sfouam b wnamite ms\fgau 'riﬂws'uw
o A sivun tl‘%msum-: RALY ?!ﬁmu‘w ;:?:'ZM
SEEN UP | Carbon Footprint for Organization I_w IU B
Imsmwmn Iﬁauwn fudiuanu Gaunszan s

vauLYA

YD989ANT

Gk Corporate Value Chain (Scope 3) Accounting and Reporting Standard, GHG Protocol

B9ANT
NI 3 4



Usznnil 1 M5UaaelasaANauNIaunsTANNIIATIVDNBIANT

(Scope 1: Direct GHG emissions and removals)

(%4

1) ﬂﬂitwﬂlwﬁag Uil (Stationary combustion)

* s ludideindsannisldnuresginiaiuas/vsewnsedinsniesnnsiiuid1ves

W NALULFADIANTSURAYBUA LY 18U DIUI UL D LN A 99ANSHUBIUR

mUﬂaJm'ﬁﬁ’]Lﬁu\‘i’]u 1 Boiler, Burner, Rotary Kiln, Generator, Fire Pump e
LATDIFANG

* A lnIFeLwaIa1nN1sEAa TN A1uSeu wazlaul Weldlesnielusenns

[ensdsean 1o kandngliunglvauuenesrnsuarn1saLdenin Iy
Tusgriramsdesiundsnuliy auseu visele

* msnludveatamdiildlunsrsduevisnmaluedng Insesdnslugsulinveu

N13AHUUNTESURAYBUAANYIAY

* Msnindvendamdsiunugandige Wy udeu/nudalaenliuiaozsfau

LIDLNAILHN AL LU ALa, LUUTY, LPG, NGV, Acetylene

' Anwsaunszaniintuainmiswalugd lawa Co,, CH,, N,O
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Usznnil 1 M5UaaelasaANauNIaunsTANNIIATIVDNBIANT

(Scope 1: Direct GHG emissions and removals)

2) 15t ludNndnIstAaauUN (Mobile combustion)

A5 ALY BLNAIIN ITUN IV USVDIDIANT SDYTUNINULLY LA
1A8DIANTSURNAYBUATULULTDLNG S

* Mobile Source (On-road): iU SAEUA IONTEUL 50 LALIAUTINN
* Mobile Source (Off-road): 1¥u Forklift 5099 506N LagINANNG

* YuddU: |Wu salil 159 1PTeelU LaziedraUines

“' wawwaewnlvdl Wy Awwa, Ludy, LPG, NGV
Awsaunszaniitinduainmsealvgl lawn Co,, CH,, N,O
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Usznnil 1 M5UaaelasaANauNIaunsTANNIIATIVDNBIANT

(Scope 1: Direct GHG emissions and removals)

3) NszUUNISNEan (Process emissions)

N15UaRLLAEANNAUNITLTBUNTEINMANTUINNNTEUIUNITVDS
99ANT LAl NszUIUNIsTULlasnaInUfAsealinielunssuiunig
NEP LU NTEUIUNNT Calcinations YBINSNANYUTLLIUA

“’ NwsaunsEaniitinduainujisenadl wiu CO,, N,O

CalcinationA 900°C a0
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Usznnil 1 M5UaaelasaANauNIaunsTANNIIATIVDNBIANT

(Scope 1: Direct GHG emissions and removals)

4) m's%"'ﬂwa LLazﬁlu ¢ (Fugitive emissions)

o msiBuresiedounszaneanduissnianieuendiindu o Uinusesifeude
sovievasgunInifinsagnieluesdng iy n1sialvavesansviambu (wu R32,
R134a, R404a, R410a, R507a) seRwiiaunszandu 9 1NQUNTAIAI99) (WU Alr,
Chiller, Air dryer, @LEW/@l, é’ﬂﬂ‘f’]) Tuvaugyinnisuingesnm

* 11557 11aVRINYITOUNTEINIINNUILNAN D N18TULTINY LU 11552 1vavD9
adanasiang1nglalsa (SF,) 90 Switchgear

o msldgunsalfumadsUssianiianansoneliiAnfwiSeunszanld wu dsfuinas
CO,, FM200 (HFC227ea), Halotron II (HFC134a/HFC125/CO,), BF2000 f7e
Chemours (HFC236fa)

* AFUNUNLAATUIINATZUIUNITUITAUNLEE (19U Anaerobic pond, Septic tank)
Lazviquilanavvesdeniansdunidilussausznau (neluesdns)

* Masaunszaniintuainnistede (N,0) vieaisiallinen1sdnalavseyinan

dv91nN18luDIANg “'

AnaiSeunszanditiadu 1y CO,, HFCs, PFCs, NF,, SF,, N.O
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Usznnil 1 M5UaaelasaANauNIaunsTANNIIATIVDNBIANT

(Scope 1: Direct GHG emissions and removals)

4) m‘i%l")‘l%a LLazﬁlu ¢ (Fugitive emissions)

CH, ssuuunuauLde

N,O a1nn1slyde sxuuUTUaINTA / d15911A1UEU R134a
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(Scope 2: Energy indirect GHG emissidﬁs)_'
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Technical Guidance

for Calculating
Scope 3 Emissions (version1.0)

Supplement to the Corporate Value Chain (Scope 3)
Accounting & Reporting Standard

Y. WORLD

, " . . | ——
her mdweﬂsmns)
o i i TR -

GREENHOUSE

3.
o GAS PROTOCOL

Upstream scope 3 emissions 1. Purchased goods and services
2. Capital goods

3. Fuel-and energy-related activities
(not included in scope 1 or scope 2)
4. Upstream transportation and distribution
5. Waste generated in operations
6. Business travel
7. Employee commuting
8. Upstream leased assets
Downstream scope 3 emissions 9. Downstream transportation and distribution

10. Processing of sold products

11. Use of sold products

12. End-of-life treatment of sold products
13. Downstream leased assets

14. Franchises

15. Investments

81984 Technical Guidance for Calculating Scope 3 Emissions (version 1.0) https://shgprotocol.org/sites/default/files/standards/Scope3_Calculation_Guidance 0.pdf
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(Scope 3: Other indirect emissions)
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(Purchased goods and services)
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(Scope 3: Other indirect emissions)

Category 2
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(Capital goods)
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(Scope 3: Other indirectiemissions) = =
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(Scope 3: Other indirect emissions)

Category 4

N1SYUELALNTZIYTUAIAUUN

(Upstream transportation and distribution)
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(Scope 3: Other indirect emissions)

Category 5

N15ANITVRILALNLANINNISANLUNINTTUVDIDIANS

(Waste generated in operations)
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(Scope 3: Other indirect emissions)

Category 6

N1SHAUNILNDFIND

(Business travel)
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(Scope 3: Other indirect emissions)
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(Employee commuting)
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t (Scope 3: Other indirect emissions)

Category 8 W15 2 Useiau
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A5l B uNS e e N1SATNUAVBULUNDIANTIUNITUSELAU: Operational control, Financial control

(Upstream leased assets) e Equity share
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(Scope 3: Other indirect emissions)
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(Downstream transportation and distribution)
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(Scope 3: Other indirect emissions)

Taadunisuindndauslundssslmduduaiuazusnison

Category 10
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(Processing of sold products)
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Usznndl 3 N15Ua8N19159UN52INNISDDUDU )

(Scope 3: Other indirect emissions)

Category 11

N5 LB9TUVDINARN UNNDIANTITNUNE

(Use of sold products)
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(Scope 3:

Other indirect emissions)

Category 12
N153ANISYINKANA LT TNBIANTINUE
(End-of-life treatment of sold products)
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Usznndl 3 N15Ua8N19159UN52INNISDDUDU )

(Scope 3: Other indirect emissions)

aeAn I Ul
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(Scope 3: Other indirect emissions)
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(Scope 3: Other indirect emissions)
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N158949U (Investments)
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(Scope 1: Direct GHG emissions and removals)
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a o ) ' e e ¥
SUAULUYFIAYVD Scope 3 WNRAIUADUNIYTOUNTZTINNINDDUDUY

UsZLAUNADINDS U

AN95U1Y

Source of GHG

NANSULVaIUaDsN 1950 UNTZ NI L

Size

Junanssunisudes vsependufiesssunssanmdeusdgnduilvgiuindusinunisudesvieganauieiseunsean luusunaumina el
VEGRENT

FTAUVD
wse34la

Level of influence

(Reduction of potential)

JufanssunisudesvsepanduieisaunszaniiesdnsilmiuainsalunsnafisnuuasanUsununsldesvseaanauinesounszanain
AanssutuEedutuiufianssuinigITeItum s seliuUseanan mnasny mMseenuuuiiiiiimaTegia, ingttesiutesnaniivand,
NEIUVRINMUTRMNUAYOULANUINEI14)

Risk or opportunity

Juhenssunisudesvieanndumeiiounssanmadondiidruvhlesdnslésuamidos (fodrwesmnudssiidemuidenlosiunis
Waouulasanmpiienne wu anudsmiedunisiy, anudesnsiungsedoutetdiv, mmndvmasaviaddguni, audes
AufuauAwargndn, mmdsaioafunsdiiuni uay mandosiuiioidus) wieldiuleniasieg negsna (wu madhgiemnanans
vl Msndsguugsialuguuuulng)

VDLUZUN
LRNIZLRNZAY

Sector Guidance

o L

Junanssunisvdes MeseunszaniignieniliedAydmivena mnssunmasiinsan aunimualilusilioniouniananizianzas
AUSURAIUNTTUTU

N159M19

yAARABUDN Outsourcing

li!l
:“, [

Junanssun1sUasuazaana uingseunszann e euiing N sIn M UARanIav e U 1eue NN AR NTTUY
PantuUNIIAIUTINIVDIBIANT

NSUEIN
erok I Employee engagement
WUNITU

Juivnssunisuaes ieisaunszannedeunanunsadaasubiiinnisnsesulimidnauiidiusnlunisannisldosiindounszan unsan
mslindanu wiemainuswiuduiumelandnfeiinetesiun sasuwatan madennis (wu msaiusalaluniseying
W3y, N1swume Tnglesasmiu, nisuszdivsimensueunigluesans lus)

31984 wuIMlunN1INTN Scope 3, BUN. http:/thaicarbonlabel.tgo.or.th/admin/uploadfiles/download/ts 65da35cida.pdf wag TaiMuAluNIAMUINLAETIBNUAITUBUNNNTUNTDI0IANTANIATIN 8 RUUUTUUTATIN 6, NSNYIAN 2565), BUN. (MARWIN 12)

61


http://thaicarbonlabel.tgo.or.th/admin/uploadfiles/download/ts_65da35c1da.pdf

M13719N15U38IU Scope 3 LRaIUanan1ulsaunNIZaINN19udU Y

USZLAUNNTUEARY UsZLAUNI TN AL
A A
( \ [ \
Source Level of influence Risk or Sector Employee
Category Size Outsourcing Remark
of GHG (Reduction potential) | opportunity | Guidance engagement

1 Purchased eoods and services

2 Capital goods

3 Fuel- and energy related activities

a4 Upstream transportation and distribution
5 Waste generated in operations

6 Business travel

7 Employee commuting

8 Upstream leased assets

9 Downstream transportation and distribution
10 | Processing of sold products

11 | Use of sold products

12 | End-of-life treatment of sold products
13 | Downstream leased assets

14 | Franchises

15 | Investments




f20879 nasnaruaneiasiuulun1sUsEEiY Scope 3

FEAUAZLUY wwmin
UsZIAUNAD 9N N5 HaUszidiu UseLAudy
1 2 3 4 5 _
NATUN
Size % GHG (118U Scope 1+2+3) <10% 10%<GHG=20% [20%<GHG=30%|30%<GHG=40%| >40% 60%
Level of influence %n15Ua08 GHG (aunelu CAT) veunal | - o 1 | | |
| S ) | ) <10% 10%<GHG=220% [20%<GHG=30%)|30%<GHG=40%| >40% | 20%
(Reduction of potential) | UaeswAnuamnauiinannisuasy GHG 1
| %n13Ua08 GHG (WWeunielu CAT) U9unal | - | - 1 | | |
Risk L ) 5% 5%<GHG=210% [109%<GHG=15%|15%<GHG=20%| >20% 10%
Uaoena1uaes
%nN3Uans GHG (1guniulu CAT) vaunas | - R | |
opportunity L : 5% 5%<GHG=10% [10%<GHG=15%]15%<GHG=40%| >20% 10%
Uaoanaa1ulon e
Sector Guidance v or X 131l Sector Guidance wugilaUsziiiu fi971 Category UU HilpdADY
Outsourcing v or X 99ANI LURNASUIUSELAUL
Employee engagement v oor X 99ANT LRI TEUIUSTLAU]

iy, = 1 1 ﬂinl ar ol ar =
NaN1sUITZIY =3 AUy Wuuvkaslaasniuednan Yusauluvauanisusebiy
E——
nan15uTZEiy <3 azuuy Wuunasddesnldiinedrdn lanvusauluveuivanisdsziiiu



No

Category Source of GHG

Level of

influence

(Reduction of

potential)

opportunity

3 Fuel- and energy related activities v 1 5 1 1 1.8
Upstream transportation and

4 [distribution v 1 1 1 1 1

5 Waste generated in operations v 1 1 1 1 1

6 Business travel v 1 1 1 1 1

7 Employee commuting v 1 1 1 1 1

Downstreamn transportation and
9 distribution v 1 1 1 1 1

End-of-life treatment of sold
products

--
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fa0eing nsnmuanasiazuunlunisuseliu Scope 3

AN seAUAULUEEARY AZLLLU InaTIN3 iRz
. dndiun1sUansANwlIounIzan > 40% (LU Scope 1+2)
11 .
ey 5% (MU Scope 3)
Magnitude dndiun1suansAwIounIzan 5-40% (118U Scope 1+2)
Uunang 3 .
(VUR) Lag 1-5% (WgU Scope 3)
5 1 dndiun1sUaesnwIaunIzan < 5% (N8U Scope 1+2)
U -
WAy < 1% (W8U Scope 3)
110 5 pernsiiUszasalunIsanigisaunszan
Reduction p3AnsdelliidUszanalunisanigsaunsean
y UunNag 3 - o 4 y 5
(Fnannlunisan GHG) Letliwunistunisaningsaunszanfienalssenslile
U 1 pernsludiithusyasalunisanineiSeunszan
[ [ A a [ Y v v
: Judsgiaunudsaniegsnaluyssinutedadunieng vine/
11 )
Risk or opportunity LI TNITNIINTTAN
A A a < a
(ANILEEAUTOLBNENNTINT) U1unang 3 Julananiagsia
Uae 1 laiduuszinu

De

NUUUINATINYDINANNUTUINIITUNTZAUAUN LB EARY Aeil

ATUUY 7 - 15 azuuy  Wuundsdesfneisounsyaniifieddnyiinanniansan

AZLWUU 3 - 6 AZLUY \JuuvaesesfnaiFounszanitldiidodfuthuriansan



Size NAL2TAISHAISALIAINTT A AR
v —_
LLJ m 'E
o
o : :
: : 5 ‘
e — =1 Total
= c =
3 g = S
' -E .
- 2~ 3 ©
O 2 N (i) -
: E + IE FE
0 T (7)) o -4
. 5 siiilhuunaaa 5 iiluilsziaurasauny
J aafdIu >40% o . o - N
o 3 div'luisiiihuang uasi |[nguuna/unasnisnienisean | 7-15 = Significant v/
3 aaau 5-40% < = L
& wuINTunsan 3 anadudsziauluaviaa 3-6 = Not significant
1 dadu <5% - = =
1 Lisiilhvunuaa 1 Gidlulszau

6,000.00

—Wm ————————————————————— 1 ——————————————————— 3 ——————————————————————— 1— ———————————— 5

20.00 0.03%
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4.2 nsaadenItnsmwiaaznsinudayadmsunisATuIN




N15A1HAMUsITN15UaRENIULS RN TSN

4.2 N13AALEBNIENIAIUIUKEZNITHNUTaYAFIUTUNITAIUIN

Jan1nuUaN2 LU

IANIADIAALABDNLAL IYTLLUYUITIUNISATUILY
U3u1aun15UaalarganaunIgLsaunszantne an

AUl LUDY LLazﬁmeﬂé’aq A9APAD9 LAY Le

NARNSLANLLDATUIUTT LUINIINITATUIN AT
NASUIAITULNUILEUNIIATULNALALA L AU
Anlyae

NAUBLIAR BUINNNITAIUIN N8 ATzUIUN1TTuteyauay
ﬁmumﬂ%mmmaﬂéasm’%ag]mﬂé’uﬁ”wﬁaumzﬁmmﬂLma'wa'aa

LazlitaLAvdzaufI%SounIznlaeIsN1595219 AU N1T WAL
LUUTIAD

1) N156152979 (Direct measurement)

2) n15AUIeY (Calculation)

1%

- dUayaNaINTIU (Activity data) Aauiu A1 Emission factor kaguaninalugy

%

s (visefilansy) msusulasanlamiisuvii (CO, equivalent)
- AaNIREsVisenadunsLAll (Stoichiometric calculation)

3) ANIMTIVINTIUAUNITATUIL

6 4 %
I nadoy
qm fau

sy

rsfwam L enaatie ms-uau ﬂﬂwsuw
ﬂnﬂmm Y84D9ANT

tﬁmmmi 897U oot
I MINIULA 'utruwan 3 Udauing msuau‘ﬁ Y8999ANT .
Waw u
NSAAUA VAULUA Goumzan Y
YBULYA B9ANT
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N15A1HAMUsITN15UaRENIULS RN TSN

4.2 N13AALEBNIENIAIUIUKEZNITHNUTaYAFIUTUNITAIUIN

A5N15ATUINU 3 25 A29879 N15MSIVIAUSUIUAIBLSOUNTZINIINNSLN WAL DLNE RNt ae U o1

o . I
2) N15A1U8U (Calculation) | m*;‘;'.;s \

ST

Furnace Water Pipes ouT \

- dUayananssu (Activity data) Aauiu A1 Emission
factor wagkananalugy fdu (Menlaniy)

arsuaulaeenlamiisuwii (CO, equivalent)

- AAUINETVTBAAANNTSAT (Stoichiometric

calculation) - lA389InN1%Y CO,, CH,, N,O

Y Ly o d [ r L — I
3) N3RS IASWAUNSAIWIN bir ] | ;
ik \

LD ©2008 Howstuffworks . ‘LJ%&I’]QJ S ‘Vi%i] kg

uilanulaun (Boiler)

6 4 %
I nadoy
qm fau

sy

rsfwam L enaatie ms-uau ﬂﬂwsuw
ﬂnﬂmm Y84D9ANT

tﬁmmmi 897U oot
I MINIULA 'utruwan 3 Udauing msuau‘ﬁ Y8999ANT .
Waw u
NSAAUA VAULUA Goumzan Y
YBULYA B9ANT
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4.2 nsandenISnsmuiamaznsinudoyadviunisAIuIn e e
NUIYNDIAUNUINU
A

75N19AUU 3 T3 , —_— —
A8 YSunuineisaunssan = Yayananssy x AN1TUaRENTIAANaUNIYLIaUNTEAN

& (GHG Emission) (Activity data: AD) (Emission factor: EF)

| 137.03keCOe | =| @wasoL | X( 27406 kgcoen )

A29879 NISAINUSUNIUABITDUNIZINANATTN INLLTDLNGIAaTBITaYUA (Scope 1)

1) N198152978 (Direct measurement)

- ARANINETVTBAAAUNTSLA (Stoichiometric

calculation)

3) NIATIVIATINAUNITATUIL ( 24.995 kgCO,e ) ( T 50 kWh ) X( 0.4999 kgCO,e/kWh )

A19819 USEN A

4

A298719 NSAINUSININAISDUNIZAN1NNTS Inasuli (Scope 2)
wHUNTSIUY

g .

o
I ideidhun €
v e Y| ARERTM]
o A n1sMau nadoy
“ - - o Yy i fau 1‘51?1.!‘
‘ fﬂ @ o I rsfwam L enaatie m‘s‘ugu Ao
: : n i U3 897U Wawsudl  19989ANT
= | AIAvUR ST i . U
| l ' o e vouwants  Uaswfing Mgy vaweedns N u aun.
| ) I YauLa Andlus Gounszan  WawIui
fot YD9DIANT
UFUULYDIWES Baodiiin e i



o o Y a ¥
Ansnlunsitlviiin onwsagludy

° 5 .. . amzlanTou (GWP)|\isuiu CO, USSEAn
N13ANNAMUSNIUNI 3 UADENIULTD LN TSN
asuaulasanlya CO2 1 1 100
i @wunedada) CHa 25 28 (30) 12
v A ac o < Y} o Y o lunFaoanlun N,O 298 265 114
4 o 2 N13AALABNITNIIATIUIULLASATIILNUYDUAAINRIUNTIATUIEU tolnsvigoslamniuon HECs 124-14,800 412,400 14270
Y wWaingeslsasuau PFCs 7,390-12,200 6,630-11,100 <1,000-50,000
Faefianvzgealn SFs 22,800 23,500 3,200
lulasaulasigealsd NFs 17,200 16,100 740

/P
' JSunuinegisaunssan = Yayananssy  x An1sUdssvnseganauinesaunszan x Ardneninlunisvitlviiianiglansau
‘9 =&~ (GHG Emission, CO,e) (Activity data: AD) (Emission factor: EF) (Global Warming Potential: GWP)

!

Activity data: USunasiniiuelnasnty

Emission factor: wlasuSunaiinsudsinasdy GHG

GWP: uad GHG Wudsuraunyinliminnizlansay

TumbhegUsua COe

nnnn
RERT n fau AUy

nsfuan L tenaaie  AMSuBu ﬂﬂwsw

nnnnnnn U‘%msums WY ‘Nﬁwsw 20404ANT
VBULYANTS Udauing mwau U8409ANS fiv aun.

T | MIAUA e
NSAMUA VAULUA Andlua Faunszan Wawiun

aaaaaaaa
YBULYA B9ANT

NI 7 1




o o Y a ¥
Ansnlunsitlviiin onwsagludy

° - 5 - .. . amzlanTou (GWP)|\isuiu CO, USSEAn
N13ANNAMUSNIUNI 3 UADENIULTD LN TSN
asuaulasanlya CO2 1 1 100
i @wunedada) CHa 25 28 (30) 12
v A ac o < Y} o Y o lunFaoanlun N,O 298 265 114
4 o 2 N13AALABNITNIIATIUIULLASATIILNUYDUAAINRIUNTIATUIEU tolnsvigoslamniuon HECs 124-14,800 412,400 14270
Y wWaingeslsasuau PFCs 7,390-12,200 6,630-11,100 <1,000-50,000
Faefianvzgealn SFs 22,800 23,500 3,200
lulasaulasigealsd NFs 17,200 16,100 740

/'
(134.94 kgCOZe) fLwa 50 L )x( 2.6987 kgCO. /L ) X ( 1 ) Co,

(137.03 keCOe ) < ( 0.21 kgCO,e ) = ( fkga 50 L )x(o.ooomz kgCH4/L) X C 30 ) CH,
( 1.88 kgCO,e ) = ( Pl 50 L )x(o.ooomz ngZO/L) X ( 265 ) N,O
N~

1l
@

A29879 NIFALINUSUNIUABITDUNIZINANNTIT LD IALaTBITaUA (Scope 1)



- 9 ° ° :‘. -— o l J 'I,J y % ° ~. Q.
TR UIN TR NN U1V L1
4.2 nsandenISnsmuiamaznsinudoyadviunisAIuIn
AWNITATUIU 3 T A79819 AN IMLIY Acetylene 5 kg lun1sgeutise Wadu CO, Avauns

1) A15M53979% (Direct measurement)
C,H, (g +250,(g) — 2CO, () + H,O (g)

2) n1sAuUaed (Calculation)

- WinUayanangsy (Activity data) Aauiu A1 Emission Cahp (mol) |  CO, (mol)
factor wazuannalugy fiu (n3anlansy)
. c o | CHy (kg) |  CO; (kg) » kg CO,/kg C,H,
arsuaulaeenlaniisuwin (CO, equivalent) 26 83 3.3846

- ARANINETVTOARANNTSLA (Stoichiometric

Calculation) C]- 6.9231 kgCOZe
3) NITANTIVINTIUAUNITATUIE

Acetylene 5 kg | X | 3.3846 kgCOZ/kgCZHZ)

 ACETYLENE (C2H,) A

A colorless, highly flammable gas used in a variety of applications /&
including cutting, welding and atomic absorption e,
N UTT VY S ' > 2 Y
NN/ g .4 o y ,
\ A > e 2 o < 10 N p ‘1’
I g | . -
: | :. | | » | ' e - n1IvY
‘ | | A ‘ k| o 4 pr— | nadou
P AsIan dav ATSUDY
L
o y Ao L wnanails ANTUBY v
£
o Y RENR P Wwwms 8 ﬂmws@ 944AN3
au Sgpu 020 UBEReAnT MU BUN.
mstsiue L veuwams  Usssing asuau V2404ANS
<
il unszan  iAnGud

NSAAUA VAU
YaULUA 04Ans

Ya484ANT



NsAIUAUsIINIsUaRgn1%l5aUN TSN

4.2 nsaadenItnsAwiamaznsnudayadiiunisAtun

1%

AsNuYaNAnNaNssd (Activity data) il 2 Tuneou Al

1) fMmunsgageadayanazinuieinuyssdivinanisiassingisounsyan
- Gﬁaaﬂal,%qammw WU YRABINAY, ¥TnansvinAuLiy, TWiann nvn./nnu. 158970 Solar cell

- JoyaudaUsunn wu Ysuasiwedasdu L, uninaisianududu kg, Usunanslalniidu kwh

2) Lﬁaﬂ‘i‘%mﬁtﬁm’am’m%ua NAUSELIUANINUIY BN BVRIN1SUSZLAUUSUNUNISUaR YN UL BUNSEAN

_ 99

e’

<£

_ 9

e’

anPegil (Secondary data) LU 5288M1a km AntinanuanidnAnAun1e, Anugansyhaaduyes Chiller

_ |

,4,’-“ “» n B ‘,.4‘.‘. :\ 3 T wala
- Ty Uszinng oW
4 i
L”;, ) mislWWuaskal TuuAsAiwwh -
i 115) Metropolitan Electricity Authority e nntu 1.1 TdansmuuIasnIsyo 1
https://WWW.mea.Or.th , MEA Call center 1130 ) ”—"“ﬁu 1.2 "ga 1.3 Iﬁangn‘]uu“nsn‘]saa 2
y daglalu (Name) wrwmslui upsvians U%&n N 51631 wﬂf]
,‘ anudnlglvnn (Premise) 1192 swsianima DUUNIETIIT 4 WYARBUAE LTARRBILAY npwmvuas 10110 | | DGR T PP R TR R R R T T T eecccccccccccses
T P o v — | |
UTUAAIAT | SURLATRIINY MRU R 7Y SR dszian i} a 6'L 9)‘1 ﬁ
(CA/Ref No.1) (Installation) (Invoice No./Ref No.2) l (Type) "’--“ § B . ) e s’guﬂ iu’] mﬂq 5 GU w f]
123456789 01234567 01234567 01234567890 12 * WansaddUTUdUKLIBTULGA:GOU
T : —t g 3 = s IRYUNUKUZEYDILIHDUFIU
FIUNAALAUDIU LRTDIUATIURS LRUDIUATINDY AUl AaAm i _ .
(Meter Reading Date) [ (Last Meter Reading) | (Previous Meter Reading) (kWh (Multiplier (WaNs1Wdns1 % douanmuuinsnisdo 2
25/04/63 11:30 06250 05000 1250

1uasLduasilWWA (Description)

T*KGSOLAR

ISO’' 9001:2015"1SO 50001:2011

o 5UntFlun1sd1IBIGaUTIU UasGounTasy

dsuan mMUUINSNISTD 2
n"liﬂTWHﬂ
YouLA

augund (Primary data) Gigy 6[,ULE1§%UL\‘1umu’13Ju 138 Fleet card, PM (Preventive maintenance) report 984 Chiller

kwh/L9au
kwh/3J

wnasLie ﬁ"‘i‘UW
'Ll‘?msun'ﬁ AL
VBULAN Uaaunw




N15A1HAMUsITN15UaRENIULS RN TSN

4.2

N13AAEBNITNMIAUIMKATNISNUdaadInSUNITATUIN

= = ' ' o =
nanssuMUUiaIUaasnN1vLIaunNsZaIn

IWENTRELELGHE

2890

A19E1uNENIN1YaIYaYananssu (Activity data)

Us2ANN 2 NN5UAREANLIDUNTZANYNIO DU INASIINAINU

fanssuiduwasuaasn1giaaunszan

wnaeiuvastaya

U870

Arstdnaaaulwidn aanudeu wazlevnn

ULTINIRINATBUDN

JuinuSuauladn audeu wazle
Ul

Tuasasutu

Alatme-talua

Alagad

Usztani 3 MiUaosinaliounszanyniaoondue

Usznn? 1 N5UaReR 19150 UNT2ANMNIRTIVDIDIANT

AstdEamanionisudnlndl aAnuiau

wazlaunmelusiAns

YunnUSu oL naanly

gUAEDINAIN LY

ans, Alansy,
Standard cubic
feet (scf)

ANTAUNIIY SUABTNIVNEN ANTPIBNINUL

ar

PTURNIE1INABUDA

JuiinUSunadainaanly
Juiinszeznig

a4 o A o e e
Juiinwia@aindinld
JuiinuszLanuaanwue g

Tuasasuidu

o =} =5 ar
dms wsanlansu

Alaluns

AstaaenaInwlunszuIunNISHEN

YunnUsunuLdeLwaanly

A A a g w
gUaaLwaa LY

ams, Alansy,
Standard cubic
feet (scf)

nsifunialunduretuaainsainiiwnds
IANIAIEMIMUEEIUAT Mianmugluszuu

GRLRFIE

JuitnUSunaudaindaily

@ o4

Juinszaznia

a4 =Y d’l’ =Y i @
Juinwiadainddinld
JUnUszLAnvaanwue i Lg

Tuadasuiiu

=3 = (=) Qs
8ns vdanlansy

Alawns

Astaansidmelunszuiunisuan

vunnuUsunuasiaiinty

Junnnstingng

a3, Alansu

MIAUNNVBIYAGINTYBIBIANTAILW UL
YDIDIANT NIDLWIVINNBUDN WABIANST

SURATOUANTDLINGS

JunnUSu oI naanly
YUnnsEeEn9
tuiinimiinussyn

ar  ed =1 djll =Y i 24
Junnadadoiwdanls
VUNNUSENMUDINTN U ALY

Tuasasudu

=Y = =5 (%)
ams wianlansy
Alaluns

AU waz % lvan

MIAUNULNOAAFDTINVBIDIANT

JuiinUSunandaindanly
Juiinszeznig

a4 - djll =Y i 25
Juiinwiaainddnld

VU UTLLANVDIN IR U LY

Tuasasuiiu

o =1 L= Lr
8ns wsanlansu

Alawuns

MM RVUdIRgAULazHEni U

JuiinUSunadaindanly
Juiinszezna
Juiniminusimn

a4 =Y 2" =Y i @
Juiinwiaaindinld

JUANUTZLANVDINAULT LY

=) =1 L= ar
8ns wsanlansu
Alauns

FU ey % Luam

= -] (=3 di @
Asiuasiaauduluiadesusvenia

wInszuUAULEUY

ar e &= o I N
VUNAUIUUAITNIAIULEUNLAL

Tuiinainansyinauduifu

Alansy

Tuiasafuidu
msldlandrinaunazianduildes 1wy | TuiinUSunatanild filansu
ASEANY Juiinnsidn-dnedag

Tuiasasuidu
mMsldnUszUn Juinuinaniuseunnlyd ANUIANUAT

Tuasasuidu
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NNSANLADNUIINUUIATINSUARENI1ULEUNSZAN (EF)




N5 UsHIIN15UaRenN19Ls RN 32N

N1SANLABNYMIaNAIUIATNSUARENULSaUNSZaN (EF)

Poluzilunisiaanlani EF lnatsesd1nuaiudiAy Auuaeie

niin1siiveyananssuusenaunIsATLIN 99ANSADIAALEADNUIDNRIUIAINTSUFDE

LAEAMAIN Al

Y3DAANAURLLTaUNSEAN NIUsENaUsIY

v ysuuvaeiiun dadufivensu o

v flessnzaufuuvdsaesviiegandufineiounszanuaaziias

v Buadegtulunasildduiu B Ny |
, , uteyadsndeNvatan g ULaENE 1 IYRIUsTINALNE

v Mieisanulaudueulunisaiuie LLazﬁmﬂﬁuﬁﬂmmLwaiﬁlﬂwaawwgﬂmaq (Thai LCI Database) @957uiauazdanmsingaartumaluladuazasaumeiiio
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EMISSION FACTORS

CO, CH, N,O Total pusIaIaIHAYR
dunsalilaasusiaiiduduly uassuioduly 1 wseu 2565 zéi UPDATE: ey 2565 e e T e A W P
27 | Compressed Natural Gas kg 2.13E+00 3.49E-03 1.14E-04 2.2609 IPCC Vol.2 table 3.2.1, 3.2.2, PTT
smmlaasdimIaunszan (Emission Factor) musnnnaadayandani dwsunisleuivaisuaunanivinasaceng 28 | Liquified Petroleum Gas lire | 1.68E+00 1.65E-03 5.32E-06 1.7306 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE
29 | Liquified Petroleum Gas kg 3.11E+00 3.06E-03 9.86E-06 3.2049 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE 6 1 it = 05455
Sl f L ... Maobile Combustion (Off road)
CO, CH,4 N.O Total uvadadsraya Dicsel
Hcgixs,fusin] | | Tkgt:Hfsnir]| [lqnixifumi] | [ crs,og/isit] 30 | - Agriculture litre | 2.70E+00 1.51E-04 1.04E-03 2.9793 IPCC Vol.2 table 3.3.1, DEDE
Stat'r:’"ar'fl Combustion f 31 | - Forestry litre | 2.70E+00 1.51E-04 1.04E-03 2.9793 IPCC Vol.2 table 3.3.1, DEDE
1 | Natural gas 5 5.72E-02 1.02E-06 1.02E-07 0.0573 IPCC Vol.2 table 2.2, DEDE 32 | - Industry lire | 2.70E+00 1.51E-04 1.04E-03 2.9793 IPCC Vol.2 table 3.3.1, DEDE
2 | Natural gas M| S61E-02 1.00E-06 1.00E-07 0.0562 IPCC Vol.2 table 2.2, DEDE 33 | - Household litre | 2.70E400 | 1.51E-04 1.04E-03 2.9793 IPCC Vol.2 table 3.3.1, DEDE
3 | Lignite kg 1.06E+00 1.05E-05 1.57E-05 1.0619 IPCC Vol.2 table 2.2, DEDE Motor Gasoline - 4 stroke -
Fuel oil A lit - y
4 FEZI z:l = l:tz 3.21E400 | 129604 2-49E-05 3.2200 IPcC V":'z tat;:e 2.2, PTT 34 | - Agriculture litre | 2.18E400 | 2.52E-03 6.30E-05 22738 IPCC Vol.2 table 3.3.1, DEDE
2 Gas/Dicsel oi e 3;:?22 ﬁ;g;i ; EE: :g ii:?; IIIJE:):(;:CVVT;t;TJI ezz.ZZ,DP;rE 35 | - Forestry litre 2.18E+00 0.00E+00 0.00E+00 2.1816 IPCC Vol.2 table 3.3.1, DEDE
JOE+ J9E- .19E- . ol. e 2.2, -
: 36 | - Industry lire | 2.18E+00 1.57E-03 6.30E-05 2.2455 IPCC Vol.2 table 3.3.1, DEDE
7_| Anthracite 0 309E+00 314605 471805 31000 IPCC Vol.2 table 2.2, DEDE 37 | - Household litre | 2.18E+00 3.78E-03 6.30E-05 2.3116 IPCC Vol.2 table 3.3.1, DEDE
8 | Sub-bituminous coal kg 2.53E400 2.64E-05 3.96E-05 2.5454 IPCC Vol.2 table 2.2, DEDE Motor Gasoline - 2 stroke : - : : : —
9 [ Jet Kerosene litre 2A47E+00 1.04E-04 2.07E-05 2.4775 IPCC Vol.2 table 2.2, DEDE 38 |- Agricult i S 18E100 221503 {3605 371 IPCC Vol2 table 331 DEDE
10 | LPG lire | 1.68E+00 2.66E-05 2.66E-06 1.6812 IPCC Vol.2 table 2.2, DEDE T T ”“é i lftre T 0 ST s C vol 2 tab|e T oEnE
11 | LPG kg | 3.11E+00 4.93E-05 4.93E-06 3.1134 IPCC Vol.2 table 2.2, DEDE 156 1 e = 0.54 kg o - 1{:;% v |f S 2'13;”[] 4-119E_(13 1'26E'“5 T oec Vol.z b|e o
12 | Motor gasoline lire | 2.18E+00 | 9.44E-05 1.89E-05 2.1894 IPCC Vol.2 table 2.2, DEDE ~°n “Str?’old lftre L9E+ 09 208 : °|' tame 3.4
13 | FUELWooD a 2 BUE.04 e 20E 05 00304 1PCC Vol.2 table 2.2, DEDE :I1 - House 4 itre | 2.18E+00 5.67E-03 1.26E-05 2.3549 IPCC Vol.2 table 3.3.1, DEDE
14 | Bagasse ko 2.26E-04 3.01E-05 0.0143 IPCC Vol.2 table 2.2, DEDE ectricity, grid mix () —
15 | Palm kernel shell kg 5.56E-04 7.41E-05 0.0352 IPCC Vol.2 table 2.2, DEDE lshuuy grid mix 1 2016-2018; LCIA a1 ationa atabase,
— ) - : a2 | IPCC 2013 GWP 100a V103 | KWh 0.4954 6.10E-05 1.04E-05 0.4999 ~ TISMTEC-NSTDA, ARS
16 | Co g 5.03E-04 6.71E-05 0.0319 IPCC Vol.2 table 2.2, DEDE (with TGO electricity 2016-2018)
17 | Biogas m3 2.09E-05 2.09E-06 0.0011 IPCC Vol.2 table 2.2, DEDE Refrigerants (@svinaiudu)
18 | FUEL WQOD (COz2only) kg 1.79E+00 1.7909 IPCC Vol.2 table 2.2, DEDE 43 | R-22 (HCFC-22) kg - - - 1,760.0000 IPCC 2013, ARS
19 | Bagasse (CO2only) kg 7.53E-01 0.7530 IPCC Vol.2 table 2.2, DEDE 44 | R-32 kg - - - 677.0000 IPCC 2013, ARS
20 | Palm kernel shell (CO2only) kg 1.85E+00 1.8530 IPCC Vol.2 table 2.2, DEDE 45 | R-125 kg _ _ - 3,170.0000 IPCC 2013, ARS
21 | Cob (CO2only) kg 1.68E400 1.6780 IPCC Vol.2 table 2.2, DEDE 46 | R-134 kg R - B 1,120.0000 IPCC 2013, AR5
22 | Biogas (CO2only) m3 1.14E+00 1.1428 IPCC Vol.2 table 2.2, DEDE 47 | R-134a kg - - - 1,300.0000 IPCC 2013, ARS
Maobile Combustion (On road) 48 | p-143 kg _ _ _ 328.0000 IPCC 2013, AR5
23 | Motor Gasoline - uncontrolled litre 2.18E+00 1.04E-03 1.01E-04 2.2394 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE 49 | R-1433 kg - - - 4,800.0000 IPCC 2013, ARS
24 | Motor Gasoline - oxydation catalyst lire | 2.18E+00 7.87E-04 2.52E-04 2.2719 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE Viadl @115 Emission Factor Tu Scope 3 anunsasduw 'l http://thaicarbonlabel.tgo.or.th/index.php?lang=TH&mod =YOhKdIpIVmpkSESmWIcxcGMzTnBilMiQ9
25 | Motor Gasoline - low mileage light duty | oo | 518100 |  1.206-04 1.79E-04 22327 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE
vihicle vintage 1995 or later
26 | Gas/ Diesel Oil lire | 2.70E+00 1.42E-04 1.42E-04 2.7406 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE o (6] 4 l,
y ANTYU
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UPDATE: asngiau 2565

[ ] éaitiimsulaouwlas [ saviiinsuianan * UPDATE: asagau 2565

- . auaaas - - - —
SIEAacIaHa wua (kgCOze/wriner) uudIIBaYas Wi Tunamen
UPDATE: nsnfiau 2565 (edauldduaiui 1 unsiau 2566 Tusull)
\ L , . e da o e da - - K Jet oil (Triufams 1,"i’|lﬂ'u_f'1'1ﬂu'§a1'i"11'|'uLﬂ?aaﬂuﬁ‘la’qmﬂszmums Thai Mational LCI Database,
@1 Emission Factor wivanunlszinnnquanaivnssy [ ] emidnsulaosumlas [ érisdasviué 53, | Kerosene/ o (hiufavsa | o iifudu; LCIA method IPCC 2013 GWP | kg 0.3284 TIIS-MTEC-NSTDA Update_Dec2019
100a V1.03 (with TGO electricity 2016-2018)
- . auvaaas _ - = - - ﬁ’lﬁmmﬁ‘lsi"-nnnismumiﬂé"m,"hu"uﬁu; LCIA Thai National LCT Database,
SIHACIAH6A uua (kgCOse/wrirn) uMaIHBYan WIad Jundman 54. Fuel oil (1iriiua) method IPCC 2013 GWP 1003 V1.03 kg 0.3743 TIIS-MTEC-NSTDA Update_Dec2019
gtthe . {with TGO electricity 2016-2018)
1 il o 55 Diesel [ﬂ'lﬂ'uima J 1imitu ifudiran e nasEuAIsn awinTuEy: k 0.3522 Thalﬁgmillzlé:q?[)m;ase, Update_Dec2019
- NRULLASLAN T | TwEs) LCIA method IPCC 2013 GWP 100a V1.03 9 : (with TGO electricity 2016-2018) -
L . HARAIAASTLIUNTAAA AR TUT AU TuLaza Thai Mational LCI Database, - . L. L L Thai National LCI Database
1 ,E\;gyg:;mrtnle Butadiene Styrene Fau: LCIA method IPCC 2013 GWP 100a kg 4.1597 TIIS-MTEC-NSTDA Update_Dec2019 s6. Farrlas wsiatasnldannssuiunisnawminiuan; LCIA kg 0.9390 TTIS-MTEC-NSTDA r Update_Dec2019
V1.03 (with TGO electricity 2016-2018) method IPCC 2013 GWP 100a V1.03 (with TGO electricity 2016-2018) -
- Thai Mational LCI Database ;
General Purposed Polystyrene Wamatn Styrene way Ethylbenzene; LCIA ) § ' . . Ecoinvent 2.2,
2. (GPPS) method IPCC 2013 GWP 1003 V1.03 kg 3.2281 _ TS MTE_C_NSTDA Update_Dec2019 57. Charcoal (guai) Charcoal, at plant kg 1.0054 IPCC 2007 GWP 1003 Update_24Sepl12
(with TGO electricity 20156-2018)
nanan Ethylene anidl 1-Butene uay Thai National LCI Database, 58. | asudArdiu Lignite coal, at surface mine kg 0.1187 - cgczn ég;egtvzﬁzinu Update_24Sep12
3. High Density Polyethylene (HDPE) | Propylene 1flu Comonomer; LCIA method kg 6.7071 TIIS-MTEC-NSTDA Update_Dec2019 a
IPCC 2013 GWP 100a V1.03 (with TGO electricity 2016-2018) 4 ﬂﬁn‘ﬂﬂ’l
- - . Thai National LCI Database,
a. | High Impact Polystyrene (Hips) | H891n Styrene uaz Folybutadiene rubber; kg 3.6843 TIIS-MTEC-NSTDA Update_Dec2019 o Thai National LCI Database
LCIA method IPCC 2013 GWP 100a V1.03 § . o o luun grid mix § 2016-2018; LCIA ’
(with TGO electricity 2016-2018) 59. | Electricity, grid mix (1vivh) method IPCC 2013 GWP 1003 V1.03 kwh 0.5986 TIS-MTEC-NSTDA Update_Der2019
Linear Low Density Polvethvlene udsannsEuuATs iy Solution phase uax Thai National LCI Database, ' {with TGO electricity 2016-2018)
5. (LLDPE) ity Polyethy Gas phase; LCIA method IPCC 2013 GWP kg 2.1356 TIIS-MTEC-NSTDA Update_July2022 . .
100a V1.03 (with TGO electricity 2016-2018) S.aguiinlszihuaxingaayunssu (Tap water)
HAnIAASELUATSIIY Solution phase uay Thai National LCI Database, - -
6. | Low Density Polyethylene (LDPE) | Gas phase; LCIA method IPCC 2013 GWP kg 2.6258 TIIS-MTEC-NSTDA Update_Dec2019 . nanlaalthindi@u; LCIA method IPCC 2013 Thai National LCI Database,
1003 V1.03 (with TGO electricity 2016-2018) 60. uldsel-nmsdszduasuaie CWP 100a V1.03 m3 0.7948 TIS-MTEC-NSTDA Update_Dec2019
HARaNAsEUIUASALTY Liquid phase uas Gas Thai National LCI Database, _ Y . (with TGO electricity 2016-2018)
7. Polypropylene (PP) phase; LCIA method IPCC 2013 GWP 100a kg 1.8814 TIIS-MTEC-NSTDA Update_July2022 maalaoliindIAu i ldau wanimea;
V1.03 {with TGO electricity 2016-2018) i . @iauﬁanﬁaudﬁunlmfmiajmhﬁu NSHER Thai National LCI Database,
~ ] ] Thai National LCI Database, 61. udszl-nisdsethaugpiiang sy auflanisaniidszlstuszuuvia ala. m3 0.5410 TIS-MTEC-NSTDA Update_July2022
a. PION“V‘ Chlaride I:PVC) Hﬁﬁﬁﬁﬂﬂ‘:‘]ﬂ]é’luﬂﬁ‘i Suspension uaz Emulsion; kg 2.1331 TIIS-MTEC-MNSTDA Update_Dec2019 ﬂ;:ﬂ:‘i.ﬁ-'li"l: ﬂvﬂuﬁﬂﬂiﬂﬁﬂﬂdﬂﬂiﬁu']m 2561; LCIA (With TGO electric'rh,r 2015-2013:]
- Thai National LCI Database, ) - AP wxinaloun e Thai National LCI Database,
9. P-xylene Hﬁﬁé?;gﬂ‘:‘#mums PAREX / ISOMAR; LCIA kg 0.9226 TOS-MTEC-NSTDA Update_Dec2019 62. Uunlszih-msilauasa@ivnssy ?&?:g}guﬁlﬂrﬂg:ﬁ: g;'ﬂ']' LCTA method m3 0.2575 TIS-MTEC-NSTDA Update_Dec2019
method IPCC 2013 GWP 100a V1.03 (with TGO electricity 2016-2018) ' (with TGO electricity 2016-2018)
HARAAASTINUASARAAIAT LT an LU TuLaza Thai Mational LCI Database, i ) . naaiasldinsslt: LCIA method IPCC 2013 Thai Mational LCI Database,
10. | Styrene Monomer (SM) Wau; LCIA method IPCC 2013 GWP 100a kg 2.3705 TIIS-MTEC-NSTDA Update_Dec2019 63. Wdaudamiumialan CWP 100a V1.03 m3 1.0301 TIIS-MTEC-NSTDA Update_July2022
V1.03 {with TGO electricity 2016-2018) ) {with TGO electricity 2016-2018)
HARAINATELTUASARAALRTUT AU TULARLE Thai Mational LCI Database,
11. Styrene Acrylonitrile (SAN) Wiau; LCIA method IPCC 2013 GWP 100a kg 3.0008 TIIS-MTEC-NSTDA Update _Dec2019 0
V1.03 (with TGO electricity 20156-2018)
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9Ms

S = ' 4 r~ iBoIW3 nasauildou
nAsAIANUSIAIAITUABENIYLI N 3EAN i i
TDUUATUIALEN (1500 cc) L UUTU kmn/L 17.770 NIUAIUANAATTY, 2551
ﬂ'ﬁﬁﬂLaaﬂﬁéaﬁmuqﬁqﬂqiﬂﬁ’iaElﬁ']"?ﬂg@‘l‘!ﬂﬁgf\]ﬂ (EF) SOUUATLINNAN (1600 cc) LT km/L 15.238 NIUAIVANNATY, 2551
F0BURTUIANGTS (1800 cc) LUUTU krn/L 13.796  nsumuAuLaiY, 2551
T0UUATUIALALI(2000 cc) LWUUTU km/L 12.248 NIUAIUANLATY, 2551
v ~ a & a a % : savudiladsynuun Wiy km/L 14763  NIUAIUANLATY, 2551
ARTINTAULUADILYD Lwa\‘l?\]’]ﬂﬂ’]itﬂuﬂﬁﬁﬂ’)ﬂﬁﬂﬂﬁgLﬂ‘I/Iﬂ’N6] ,
FONTTULUTTNNLRAY L kmn/L 6.369  American Petroleum
. 5 Institute, 2004
NSAL - NTIUTLYLNIS (km) NuUnANIUAUDIANS FONTEUTAILYARATUIA 1 Fiu fliea k/L 11111 American Petroleum
~ a ¥ oo X ~ Institute, 2004
- NITUYUATN LbASTUANUTNULYBDLIWAN _
0 NGV CNG krm/kg 11.905 American Petroleum
Institute, 2004
U%ﬂﬂﬂdﬁ’]ﬁu Ls"'f‘;a LNAS (L) = a9 (km) 0 LPG LPG krn/L 8.929  American Petroleum
Y Y Institute, 2004
pAIIN1TaUUaDIUUY (km/L) sodlavas fwa | km/L | 10208 | American Petroleum

Institute, 2004

solaeaN5UsEIINa flwa krmn/L 2.850 American Petroleum
Institute, 2004

SOINTLIULUA 4 FINITLATDILUR WUTU km/L 36.625 NIUAIUANLATY, 2551
YUIRLENNTT 125 cC

SOVNTUIUYUAG FNSATRIPURVLA 125 cc | LUUTU km/L 38.655 NsUAIUANNATY, 2551
SOANTUIUYUAZ FNLATRIEURLA 120cc LUUTU km/L 37.245 NIUAIUANLATY, 2551
SOVNTUIUYUAZ FNSATRIEURLA 150cc | LUUTU km/L 27.625 NIUAIUANLATY, 2551
sodnseEURd Janeadeynuun WUTU kmn/L 37.640  NIUMIUANLANY, 2551

$da: Tormuslunmsdunnuuassnuaiueulaniuvivesesdnsfinindsi 8 @UuUusesedl 6, nsnguau 2565), sun. (N1ARWIN 10) sodnsEUEUR2 Fnzadevnuue UUTY krn/L 32.435 ASUAIUANLATY, 2551
q L1
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Publications
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rganiza ) == s s | I
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e b O g e Overvn Dy - y ~ N
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Revised 1898 IPCC Guideiines - s Comectel chapyens) il Aput Z0 1 (Thal LCI Databa Se) PITIU i’)llLLﬁ%ﬁ]ﬂﬂ"lﬂﬂ YADTUUIN ﬂI‘L!IﬁfJ LaZANIEULNALND "':
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wed Publications)

Electronic Discussion Group (EDG) Volume 2 Energy.
Yofume 3 Industrial Processes and Product Use utoyafiweunsyall laun WaunsudiSaguaunmsussdiv. . _ -\
© ® The Nobel Foundaso Q- NG el 2 £ y . < ’]ﬂun ‘\;\
T 1993970 (LCA Software) §1UTLARNWIZYDINAUININNITIU )
IPCC honoured with the 2 L % u *’ 4 i ‘ 4 4@3
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et
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4.4 nsewuUEiiunsUassnazganduingizaunssan

Useianil 1 n15UaseuasaanauiIgisaunszannInseuaadnng

NUNELK6: Scope 1 faviin1sAIuIa
sunaunansaaiia i

(Scope 1: Direct GHG emissions and removals)

1) M3 tvdiagiun (Stationary combustion)
2) NS ALNANISAAaRUN (Mobile combustion)

3) ATEUIUNTSHEAR (Process emission) Scope 1

a4) n1353lva (Fugitive emission) Lagdy ¢

CO,. .,

XXX

U5ZAni 2 N15Ua08N1ULIaUNTZINNI9DDURINNS LIWAIIU PFCs ox

SF, oo

Scope 2 GHG 00 m
2) Mslimdsanuindndu q wu lov audeu Ay on1Ash
(e ) D

U‘J“’Lﬂ‘l’l‘l’l 3 msﬂaaamwsauns“anmaaauau |

(Scope 2: Energy indirect GHG emissions)

1) A5 tnaInulni1Ad1NI1INA1gUBNBIANS

(Scope 3: Other indirect emissions) 0

mism'm fdau H'liuau
a1 enEmile msv;u V!H'Wiu'l’l
1111111 YSuns 91890U Wandun t‘l’aeaaﬁns
Wa4B9ANg fiu aun.

N9N35UA19°) Uanulaaniseyludssany 1 uasusenni 2
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MIAUUA Wi
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! 4 1 . . ﬂld 4 4 o o
m ANNNITHN e ¢jffufl (Stationary combustion) wagnswnlusifisin1sasudl (Mobile combustion)

e Ysunaiaisaunsean = agananssy  x ANIsuasevisaganauingisaunsyan x mdngniwlunisinlviianiizlaniou

ey © (GHG Emission, CO,e) (Activity data: AD) (Emission factor: EF) (Global Warming Potential: GWP)

Emission Factor

UoYANINTIY Emission Factor (EF)
- Fuel Unit Ref. EF
wadUaee GHG kg CO/unit | kg CH,/unit | kg N,O/unit

Diesel - Generator L 1UL8!'5%ULW Diesel TGO EF CFO
LPG - Boiler 200 ke JEUU SAP | PG kg TGO EF CFO
Lignite - Furnace 1,000 kg JEUU SAP Lignite kg TGO EFCFO
Gasoline - sa8UA 100 L Fleet card Gasoline L TGO EF CFO

GHG Emission (COze)

GHG Emission (kg CO.e)

IPCC, ARS

Diesel - Generator CO, 1
Fossil CH, 30

LPG - Boiler CH, )8

N,O

Lignite - Furnace
SFs

Gasoline - SOYUF NF,
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! 4 1 . . ﬂld 4 4 o o
m ANNNITHN e ¢jffufl (Stationary combustion) wagnswnlusifisin1sasudl (Mobile combustion)

e Ysunaiaisaunsean = agananssy  x ANIsuasevisaganauingisaunsyan x mdngniwlunisinlviianiizlaniou

ey © (GHG Emission, CO,e) (Activity data: AD) (Emission factor: EF) (Global Warming Potential: GWP)

Emission Factor

UoYANINTIY Emission Factor (EF)
- Fuel Unit Ref. EF
wadUaee GHG kg CO/unit | kg CH,/unit | kg N,O/unit

Diesel - Generator L 1UL8!'5%ULW Diesel TGO EF CFO 2.70 1.09E-04 2.19E-05
PG - Boiler 200 kg I¥UU SAP | PG ke TGO EF CFO 3.11 4.93E-05 4.93E-06
Lignite - Furnace 1,000 kg ITUU SAP Lignite kg TGO EFCFO 1.065 1.05E-05 1.57E-05
Gasoline - S08UA 100 L Fleet card Gasoline L TGO EF CFO 2.18 1.04E-03 1.01E-04

GHG Emission (COze)

GHG Emission (kg CO.e)

IPCC, ARS

Diesel - Generator CO, 1
Fossil CH, 30

LPG - Boiler CH, )8

N,O

Lignite - Furnace
SFs

Gasoline - SOYUF NF,
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A 1 @ . . VA 4 4 5 o
m ANNNITHN e ¢jffufl (Stationary combustion) wagnswnlusifisin1sasudl (Mobile combustion)

e Ysunauiaisaunsean = dagananssy x ANIsUasvizananauingisaunsyan x mdngaiwlunisinlviianiizlaniau

A TA (GHG Emission, CO,e) (Activity data: AD) (Emission factor: EF) (Global Warming Potential: GWP)

Emission Factor

UoYANINTIY Emission Factor (EF)
- Fuel Unit Ref. EF
wadUaee GHG kg CO/unit | kg CH,/unit | kg N,O/unit

Diesel - Generator L GLULﬁ’ﬁ‘i]ﬁ‘UL\‘iu Diesel TGO EF CFO 2.70 1.09E-04 2.19E-05
PG - Boiler 200 kg I¥UU SAP | PG ke TGO EF CFO 3.11 4.93E-05 4.93E-06
Lignite - Furnace 1,000 kg ITUU SAP Lignite kg TGO EFCFO 1.065 1.05E-05 1.57E-05
Gasoline - S08UA 100 L Fleet card Gasoline L TGO EF CFO 2.18 1.04E-03 1.01E-04

GHG Emission (COze)

GHG Emission (kg CO.e)

IPCC, AR5

Diesel - Generator (500 x 2.70 x 1) + (500 x 1.09E-04 x 30) + (500 x 2.19E-05 x 265) = 1,353.90 o, 1
Fossil CH, 30

LPG - Boiler (200 x 3.11 x 1) + (200 x 4.93E-05 x 30) + (200 x 4.93E-06 x 265) = 622.68 " ”

Lignite - Furnace (1,000 x 1.065 x 1) + (1,000 x 1.05E-05 x 30) + (1,000 x 1.57E-05 x 265) = 1,061.95 N0
SF

Gasoline - 5a8Us (100 x 2.18 x 1) + (100 x 1.04E-03 x 30) + (100 x 1.01E-04 x 265) = 223.94 NF,
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annsaliladgoneiailidudulil vassuisduly 1 wsou 2565 UPDATE: wxau 2565

amsdaaadimiZaunszan (Emission Factor) syushananadayandani dwsunisdszuivarsuaurawivvinavaseans ..
Emission Factor

EMISSION FACTORS

CO, CH, N,O Total uusa rIaIiaYyR
[kgCO,/unit] [kgCHgf/unit] [kgN;O/unit] [kgCOseq/unit]

Stationary Combustion

1 | Natural gas scf 5.72E-02 1.02E-06 1.02E-07 0.0573 IPCC Vol.2 table 2.2, DEDE Diesel L TGO EF CFO 2.70 1.09E-04 2.19E-05

2 | Natural gas MJ 5.61E-02 1.00E-06 1.00E-07 0.0562 IPCC Vol.2 table 2.2, DEDE
7 2 7 S O O Vs X P X I e kg TGO EF CFO 3.11 4.93E-05  4.93E-06

4 | Fuel ol A litre 3.21E+00 1.24E-04 2.49E-05 3.2200 IPCC Vol.2 table 2.2, PTT

5 | Fuel oil C litre | 3.24E+00 1.25E-04 2.51E-05 3.2457 IPCC Vol.2 table 2.2, PTT Lignite ke TGO EF CFO 1.065 1.05E-05 1.57E-05
M76 | Gas/Dieselol _ —— ——  ———™— lire T 570E¢00 | 10904 [ 2.19F05 | 27078 _ | " IPCCVol.2 table 2.2 DEDE__ I

7 | Anthracite kg | 3.09E+00 | 3.14E-05 4.71E-05 3.1000 IPCC Vol.2 table 2.2, DEDE Gasoline L  TGOEFCFO 2.18 1.04E-03 1.01E-04

8 | Sub-bituminous coal kg 2.53E+00 2.64E-05 3.96E-05 2.5454 IPCC Vol.2 table 2.2, DEDE

9 | Jet Kerosene litre 2.47E+00 1.04E-04 2.07E-05 2.4775 IPCC Vol.2 table 2.2, DEDE

10 | LPG litre 1.68E+00 2.66E-05 2.66E-06 1.6812 IPCC Vol.2 table 2.2, DEDE
Mufwee | kg | 3J1E+00 | 493E-05_ | 493E06 | _ 3.1134 _ | IPCC Vol.2 table 2.2, DEDE pe1 e =o54kg_ |1

12 | Motor gasoline litre 2.18E+00 9.44E-05 1.89E-05 2.1894 IPCC Vol.2 table 2.2, DEDE

13 | FUEL WOOD kg 4.80E-04 6.40E-05 0.0304 IPCC Vol.2 table 2.2, DEDE

14 | Bagasse kg 2.26E-04 3.01E-05 0.0143 IPCC Vol.2 table 2.2, DEDE

15 | Palm kernel shell kg 5.56E-04 7.41E-05 0.0352 IPCC Vol.2 table 2.2, DEDE

16 | Cob kg 5.03E-04 6.71E-05 0.0319 IPCC Vol.2 table 2.2, DEDE

17 | Biogas m3 2.09E-05 2.09E-06 0.0011 IPCC Vol.2 table 2.2, DEDE

18 | FUEL WOOD (CO2only) kg 1.79E+00 1.7909 IPCC Vol.2 table 2.2, DEDE

19 | Bagasse (CO2only) kg 7.53E-01 0.7530 IPCC Vol.2 table 2.2, DEDE

20 | Palm kernel shell (CO2only) kg 1.85E+00 1.8530 IPCC Vol.2 table 2.2, DEDE

21 | Cob (CO2only) kg 1.68E+00 1.6780 IPCC Vol.2 table 2.2, DEDE

22 | Biogas (COZ2only) m3 1.14E+00 1.1428 IPCC Vol.2 table 2.2, DEDE

Mobile Combustion (On road)
123 | Motor Gasoline - uncontrolled — — | “litre | 2.18F+00 | 1.04E-03_ | _LO1E04 [ 22394 | IPCCVol.2 table 3.2.1, 3.2.2, DEDE _ _ |1

24 | Motor Gasoline - oxydation catalyst litre 2.18E+00 7.87E-04 2.52E-04 2.2719 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE

25 | Motor ?frf;;'g‘eel‘g'g;”ﬁ’p;ife lioht duty | e | 2.48F400 | 1.20E-04 1. 79E-04 2.2327 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE

26 | Gas/ Diesel Qil litre | 2.70E+00 1.42E-04 1.42E-04 2.7406 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE

919949: 9UN. Emission factor CFO (w18 2565) http://thaicarbonlabel teo.or.th/index.php?lane=TH&mod=YiNKbUXNXBLbUYwYVc5dVeyVnRhWES6YVc5d 37



http://thaicarbonlabel.tgo.or.th/index.php?lang=TH&mod=YjNKbllXNXBlbUYwYVc5dVgyVnRhWE56YVc5dQ

| 4

Y

9UANINTTY

unaslany GHG

R32 — Air split type

R410a — Air dryer

R134a — Chiller

R134a - §hiu

PM re

Shelby' CITY OF SHELBY
% BACKFLOW PREVENTION TEST AND MAINTENANCE REPORT

CUSTOMER: CONTACT:

ADDRESS OF PROPERTY: A o g

MAILING ADDRESS: _Wwpe

WATER METER SIZE/MODEL/NUMBER: SERVICE#:
TYPE OF SERVICE: DOMESTIC: IRRIGATION: FIRE:

TYPE OF ASSEMBLY: RPVA:____ RPDA:____DCVA:____ DCDA:____PVB:____ SIZE:_____ SERIAL#:
MANUFACTURER: MODEL:

LOCATION OF ASSEMBLY:

Assembly Placed For:  C

Line Pressure: psig.

Check Valve #1 Relief valve Check Valve #2 Pressure Vacuum Breaker |
— Armet
Leaked Opened Leaked Opened @
Closed @ PSID Closed PSID
Diff Pressure Diff Pressure Did Not Open
Across Check PsI Buffer Check Valve:
Valve Leaked
Held @ PSID
ICleaned Only [ ] Cleaned On [ ] Cleaned On [ ] Cleaned On [ ]
Replaced Kit [ ] Replaced K [ ] Replaced K [ ] Replaced K [ ]
ICV Assembly [ ] CV Assembl [ ] CV Assembl [ ] CV Assembl [ ]
IOR OR OR OR
Disc [ ] Disc [ ] Disc [ ] Disc [ 1
0-Rings [ ] O-Rings [ ] O-Rings [ ] O-Rings [ ]
Seat [ ] Seat [ ] Keat [ ] Seat [ ]
pring [ 1 feing [ 1 pping [ ] |sping [ ]
IStem/Guide [ ] Stem/Guide [ ] Stem/Guide [ ] Stem/Guide [ ]
Retainer [ ] Retainer [ ] Retainer [ 1 Retainer [ 1
Lock Nuts [ ] Lock Nuts [ ] LockNuts [ ] Lock Nuts [ 1
[Shut Off # 1 Closed Tight: Shut Off # 2 Closed Tight:
Assembly: Passed Failed Note: ALL assembly repairs must be completed within (14) days for health
hazard assemblies and (21) days for non-health hazard facilities.
Remarks: PN ’o’ <
-~
Test Kit: facturer: SN#:
Time of Test: Date of Test: New Cer Recer Test:

I hereby certify that this data is accurate and reflects the proper operation and maintenance of the assembly, per industry
standards. | also certify that #1 and #2 shut-off valves have been left in the fully open position after the assembly test has been
completed.

Tester: C

Certificate#:

Revised 12/26/13 City of shelby Backflow Cross/Connection Program P.O. Box 207 Shelby N.C. 704-484-6840

ol ARy
o b M\

NATIONAL ACCELERATOR LABORATORY

ke  Name plate / %Leak

ke  Name plate / %Leak

port (sEyUTIUTANINNITIIINA)

Chapter 14: Pressure Systems

Maintenance and Repair Report Form
Product ID: 541 | Revision ID: 1699 | Date Published: 18 December 2014 | Date Effective: 18 December 2014
http J/www-aroup slac stanford edu/esh/eshmanual/references/pressureF ormMaintRepair pdf

URL:

ENVIRONMENT, SAFETY & HEALTH DIVISION

NangIu

PM report

n1337lvia (Fugitive emission) >>> a']sv‘l"nﬂ'rmLﬁumﬂqﬂnssﬁﬁﬂmmtﬁu

Name plate chiller

- WATER COOLED CHILLER
MODEL | SR.NO.[ W'

MIN. CONDENSER TEST PRESSURE (
SHELL SIDE PSIG TUBE SIDE.[

Mlﬂ. EA?ORATOR TEST PRESSURE

PM report i

The custodian must ensure that all required maintenance and repair work is documented using this form. The completed form must be submitted
to the pressure systems program manager and kept on file by the custodian for five years (see Pressure Systems: Installation, Inspection
Maintenance, and Repair Requirements [SLAC-I-730-0A21S-053])

Maintenance date: System name: Location

Maintenance type Status: (] Building Room;

Do Air dryer

[ service

[ Breakdown

Last maintenance date: National Board Serial number: SLAC pressure
number: system number:

System type (check all that apply): Year built:

[ scientific [ vacuum Manufacturer:

[ conventional [ Compressed gas

[ Cryogenic O other Specify:

Routine maintenance: Preventive maintenance:

Shut-down maintenance:

System failure problems:

Repair description

Aua5vinAuLEu RA10a 2 kg

Note: welding repair(s) must be performed by an ASME-certified welder.

Maintenance description:

Maintenance inspection:

Pressure test:

Custodian name (print) Phone:
Mechanic's name (print): Phone.
Mechanic's signature: Date:

18 December 2014

SLAC-1-730-0A21]-042-R001

lofl

Us:@nsnw
fumsunans
rAsWIaU

nauuild

(Sowa:

voufiin&sos)

ssuuANUEU@IwIEag
YUIANANUALTUIN LV
(Medium and Large

50-2,000 3 35 100 70

Commercial refrigeration)

yuuviAubud MY -3-8 1 50 50 70
A15UUE3 (Transport
Refrigeration)

syuuvihALiy
Tugmamnssa vanefia
SunsBUUNSUYSFY
ansiavuTiu
(Industrial Refrigeration
including Food Processing
and Cold Storage)

10-10,000 3 25 100 90

ssuuTaiaas (Chillers) 10-2,000 1 15 100 95

a - < o Y,
AnUSINUNSIlMasn % Leak 31nmslenu

M1swn 3

A3IvinAILEY
dgwmsultluniiSou
(Domestic Refrigeration)

w3savha i
3pUsuama
(Stand-Alone Commercial
Applications)

0.05-0.5

0.2-6

0.50

15

AUszanunsuassansyianuduanssuuihanudunuusig 4

dndou
dasnipouidu

80

Us:@nsnmw
Tunisunans
nAowIGu

nauuls

70

d ¥ o o le a 3 ] U U 35 i 1%
7 YoM rualuNITATINLALTIBNUATUBUIANTUYIVEIRIANTANNATIN 8 RUUUTUUTATIM 6, NSNEIAL 2565), BUN. (MANWIN 6 98 6.11) 88



n1337lvia (Fugitive emission) >>> a']sv‘l"nﬂ'rmLﬁumﬂqﬂnssﬁﬁﬂmmtﬁu

| 4

BYANINTIYU Name plate chiller

- WATER COOLED CHILLER
MODEL | SR.NO.[ W'

unaslany GHG

NangIu

MIN. CONDENSER TEST PRESSURE (
SHELL SIDE PSIG TUBE SIDE.[

Mlﬂ. EA?ORATOR TEST PRESSURE

kg PM report el

R32 — Air split type 1 kg PM report

R410a — Air dryer 2

R134a — Chiller

115 x 15% = 17.25 ke  Name plate / %Leak

R1343 — ALY (180/1000) x 0.5% = 0.0009 kg

Name plate / %Leak

PM report (seyuUsanaiiiinainnissaiva)

Shelbya CITY OF SHELBY

A
% BACKFLOW PREVENTION TEST AND MAINTENANCE REPORT el A Q

Chapter 14: Pressure Systems

— S 0 b N\ Maintenance and Repair Report Form

ADDRESS OF PROPERTY . ’ea B NATIONAL ACCELERATOR LABORATORY Product ID: 541 | Revision ID: 1699 | Date Published: 18 December 2014 | Date Effective: 18 December 2014

URL: http //www-aroup slac stanford edu/esh/eshmanual/references/pressureF ormMaintRepair pdf
MAILING ADDRESS:, _Wwpe ENVIRONMENT, SAFETY & HEALTH DIVISION
WATER METER SIZE/MODEL/NUMBER:, SERVICE#:

TYPE OF SERVICE: DOMESTIC: IRRIGATION: FIRE: The custodian must ensure that all required maintenance and repair work is documented using this form. The completed form must be submitted
TYPE OF ASSEMBLY: RPVA: RPDA: DCVA: DCDA: PVB: SIZE: SERIAL#: tothe pressure systems program manager and kept on file by the custodian for five years (see Pressure Systems: Installation, Inspection,
MANUFACTURER: T s PR M;[-)-;l_' = Maintenance, and Repair Requirements [SLAC-I-730-0A21S-053]) .
LOCATION OF ASSEMBLY: Meinionnica dote: Systeen nams; Loestion Us:@nsnw a ’—Y A [V 0 | %4
: Drowre i e Tumad AAUSIUNSILNEaTIN % Leak 910NT15LY9TU
unisulans
Assembly Placed For:  Contai lati Line Pressure: sig. S Routine AI r d rye r o 1B o e a
Service A '
Check Valve #1 Relief Valv Check Valve #: Pressure Vacuum Breaker | - = = s ' 3 g o & t
m— _ e T e [ Breakdown naunls A1SWN 3 ANUTELINNTUaREE1TYINAUELINTZUUMNAMILEULUUAN 9
Leaked Opened Leaked Opened @ Last maintenance date: National Board Serial number: SLAC pressure -
. . S9) (Sowa:

Closed @ PsID Closed PSID number system number 7 T

Diff Pressure Diff Pressure Did Not Open System type (check all that apply): Year buil: Vounin&oog) dndou Us:@nsnaw

C:Ir::s Check _PSI Buffer CneckValve; [ scientific [ vacuum Manufacturer: m' 'n.uﬁu '|| sﬁ—‘mS

Leaked [ Conventional [ Compressed gas - o
P « = 3
Held @ PSID L Cryogenic L] Other Specify ssuuauduBawadag | 50-2,000 3 35 100 70 mMARYIIGY
Routi : P ti inte B ¢
ICleaned Only [ ] Cleaned On[ ] Cleaned On[ ] Cleaned On [ ] e et aNe Tegeve maninance 'Umﬂﬂa’lmaz'umm'lmy navunld
Replaced Kit [ ] Replaced K [ ] Replaced K [ ] Replaced K [ ] .
ICV Assembly [ ] CV Assembl [ ] CV Assembl [ ] CV Assembl [ ] (Medium and Large
IOR OR OR OR Shut-down maintenance: System failure problems: Commercial refrigeration)
Disc [ ] Disc [ ] Disc [ ] Disc [ 1
0-Rings [ ] O-Rings [ ] O-Rings [ ] O-Rings [ ] » i G S
b {1 Fows 01 e U] o [ - . eaeeseie o 1 ” ” h \3eniArandy 0.05-0.5 1 0.50 80 70
IStem/Guide [ ] Stem/Guide [ ] Ktem/Guide [ ] Stem/Guide [ ] a o [ Asvuas (Transport AN s : . :
Retainer [ ] Retainer [ ] efainer, [ I, [Retaner [ ] Lﬂuaq INAIMULYU d g Refrigeration) dmiuliluniateu
Lock Nuts [ ] Lock Nuts [ ] LockNuts [ ] Lock Nuts [ 1 (D R ) )
h losed Tight: hut Off # 2 Closed Tight: - omestic Refrigeration
hut Off #1 Closed Tight phut Off#2 Closed Tight Note: welding repair(s) must be performed by an ASME-certified welder. i-‘S'IJ‘U'VI'lﬂ'J'\lngLI 10-10,000 3 25 100 90 5
Assembly: Passed Failed Note: ALL bl i b leted within (14) days for health Maint d tion: 8 o= ° a
Y | St sambles (2] oy o nom bt baardfachie. e desepen lugpaminysu vaneiis nIBnnAIE/ 0.2-6 15 80 70
1 74 o .

Remarks: . e P P —— i’mnivmumjuﬂigﬂ WwiaaUsuana

WR%HKQ* TAIUATLLYL :

Pressure test - ey (Stand-Alone Commercial
vasthit facturer: s (Industrial Refrigeration Aoplications)
Time of Test: Date of Test: New Cer ion: Recer 11 A Custodian name (print) Phone including Food Processing
I hereby certify that this data is accurate and reflects the proper operation and maintenance of the assembly, per industry Mechanic’s name (prin): Phone and Cold Storage)
standards. | also certify that #1 and #2 shut-off valves have been left in the fully open position after the assembly test has been Mechanic's signature: Date.
S sruuTaiass (Chillers) 10-2,000 1 15 100 95

Tester:

Certificate#:

18 December 2014

Revised 12/26/13 City of shelby Backflow Cross/Connection Program P.O. Box 207 Shelby N.C. 704-484-6840

SLAC-1-730-0A21]-042-R001

lofl

d ¥ o o le a 3 ] U U 35 i 1%
7 YoM nualuNIATIMNLAETIEUATUBUNANTUNVBIBIANSAUNATIN 8 (RUUUTUUTATIN 6, NINgIAN 2565), BUN. (MANUIN 6 U8 6.11) 89



A8 USunuineisaunsean = Yayananssy
(Activity data: AD)

fﬂ;""*— \

G %.-’ (GHG Emission)

U93aNINTIY

x AN1sUdeensagaAnauigsaunsEan

(Emission factor: EF)

Emission Factor

R32 — Air split type 1 PM report IPCC: GWP (AR5)
R410a — Air dryer 2 kg PM report R410a* kg IPCC: GWP (ARS)
R134a - Chiller 17.25 ke  Name plate / %lLeak  R134da kg IPCC: GWP (AR5)
R134a - {ifL‘c’cju 0.0009 ke Name plate / %lLeak  R134da ke  IPCC: GWP (AR5)
GHG Emission (CO,e)

Carbon dioxide

wiadUaee GHG GHG Emission (kg CO.e) Methanec

Fossil methane

R32 - Air split type Nilous oxde
Hydrofluorocarbons

R4A10a — Air dryer
R134a - Chiller

R13da — L8u

HFC-23

HFC-32

HFC-41

HFC-125

HFC-136

HFC-134da

1,923.5 *RA10a = 50%R32 + 50%R125
1300 = (50% x 677) +
’ = 1,923.5
1,300
me | Cremourormutr | QWP 100.yr AR |
o, 1
CH, 28
CH, 30
N,O 265
CHF3 12,400
CH,F, 677
CH,F 116
CHF,CF, 3,170
CHF,CHF, 1,120

CH,FCF, 1,300

(50% x3,170)

90



(S YSunauineisaunsean = Yayananssy x AN1sUdeensagaAnauigsaunsEan
‘9 ai &~ (GHG Emission) (Activity data: AD) (Emission factor: EF)

teyafianssy Emission Factor
R32 — Air split type 1 PM report IPCC: GWP (AR5)
R410a - Air dryer 2 kg PM report R4A103* kg IPCC: GWP (ARS) 1,923.5 *RA10a = 50%R32 + 50%R125
— (50% x 677) + (50% x3,170)
R13da — Chiller 17.25 ke  Name plate / %Leak  R134a ke  IPCC: GWP (ARS) 1,300 _ 19735
R134a - %’fﬁu 0.0009 ke Name plate / %lLeak  R134a kg IPCC: GWP (AR5) 1,300

GHG Emission (CO,e) B e | oo

Carbon dioxide Co, 1

wiaslasy GHG GHG Emission (kg CO.e) ethanee H, :
Fossil methane CH, 30

R32 — Air split type 1x 677 =677 Nilous oxde N0 265

Hydrofluorocarbons

R4A10a — Air dryer 2 x 1,923.5 = 3,847 HFC22 CHF, 12,400
R134a - Chiller 17.25 x 1,300 = 22,425 HFC-41 CHF 116
R13da — L8u 0.0009 x 1,300 = 1.17

HFC-134da CH,FCF, 1,300

91



A1557la (Fugitive emission) >>> #15AULNAY

A8 USuauinagisaunsean = Yayananssy x AN1sUdeensagaAnauigsaunsEan

2 \
‘@ f‘* &~ (GHG Emission) (Activity data: AD) (Emission factor: EF)

tayafanssu Emission Factor
unalane GHG JJuel vranﬁ'm A15AULNAY Ref. EF _
NS AT AULINA CO, 4.535 x2 i’]&Jx‘i’lUﬂiﬂﬂ’ﬁ%@ﬂJﬂULW’ﬁ\‘i“’U@Q@\‘iﬂﬂﬁ IPCC: GWP (AR5)
(FOUAULNEGY 2 69 VUA 10 Lb) = 9.07 ke
A5 lviaasAuIAs FM200 200 kg - Fire Extinguisher Inspection Checklist ~ FM200 kg  IPCC: GWP (ARS)
(HFC227ea) (@asiu 1 619 200 ko) - Invoice refill FM200 (HFC227ea)

GHG Emission (CO,e)

GHG Emission (kg CO.e)

n1sldansaumgs CO,

(FOUAULWAT 2 69 VU9 10 Ib)

N3 lneansAumwas FM200 fasuinda CO,

(HFC227ea) (daL@a 1 89 200 kg)

H9AULNEY FM200

92



A1557la (Fugitive emission) >>> #15AULNAY

A8 USuauinagisaunsean = Yayananssy x AN1sUdeensagaAnauigsaunsEan

2 \
‘@ f‘* &~ (GHG Emission) (Activity data: AD) (Emission factor: EF)

UBAN AYNTTU Emission Factor

uvieyon GHG e _

N5l IAULINGS CO, 4.535 x2 i’]&Jx‘i’lUﬂiﬂﬂ’ﬁ%@ﬂJﬂULW’ﬁ\‘i“’U@Q@\‘iﬂﬂﬁ O, IPCC: GWP (AR5)

(FoUAULWES 2 89 U9 10 Lb) =9.07 ke

357 lvaanseuwas FM200 200 kg - Fire Extinguisher Inspection Checklist FM200 kg IPCC: GWP (AR5) 3,350
(HFC227ea) (@asiu 1 619 200 ko) - Invoice refill FM200 (HFC227ea)

Carbon dioxide
Methanec CH, 28
Fossil methane CH, 30

GHG Emission (CO,e)

Nitrous oxide NO 265

wiaaUase GHG GHG Emission (kg CO.e) o i .

N3 lgansAuLNGS CO, 907 x 1 =9.07 e o o
(FouAuLNES 2 63 yu9 10 Lb) o o
155 laansAuLIaY FM200 200 x 3,350 = 670,000 SIAUINES CO, o e
(HFC227ea) (@3#u 1 619 200 kg) oo A e o, o
ﬂq ﬂU Lwaq FMZOO HFC-245¢ca CH,FCF CHF, 716

HFC-245fa CHF CH.CF, 858

HFC 227ea CFBCH FC F3 33850 HFC-365mfc CH.CF,CHCF, 801

HFC-43-10mee CF,CHFCHFCF,CF, 1,650
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; 1) stiaszuuUURAULEY
Wi USunauide (av.u)) N v . Y L
. 2) veyarhdglussuuinUnuude
COD  ANUADINIIRNTRUNILATIVDIUNEY YUY (Mg/L) - 2 o . o . o

| - USHadud@alunseuy (m>/yr) >> Mangiu Liu 1.2 (Whaglnau)
: B gniIalugUvesasnd (@lansk COD) - A1 COD. . (mg/L) >> dng U U Test report 411 11aon seuu

(= COD, .- COD_)
- U3unad sludge fifdnaanainszuy (ke COD)

a [~ 1
GHG Emission (kg CH,) KUNBINA **1ana15a4duA1 COD

removal

s dulailasunisinda
Test report

Udagudeasgnaia wiin 0.025 x [(Wi x COD/1000)-S] | lismusuneuieisounszan Ne.2 (3 . % )
i a a ¢ .Y . NAJALAINISHAUATNUN
IGERINGELER MAnanasaundgnelunnaaun 3
=] :I B [:] ar c S —— ‘.l;‘é::t.i:;:’.::;:":.:‘::-:; % :
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LUULANDINA 0.075 x [(Wi x COD/1000)-S]  Uszwwitliifimseunugua s 1 Sty _— e S e et i . D

T —ted Y F s S -

Lazilin$9AuANLY

nsidnadaduuulyinenne 0.200 x [(Wi x COD/1000)-5]  hiswwiUSunaufmiiounszan — =1 =15 - Sarerts
' A3UN 2 voUaLNyINU — -~ =
Annduldanszuutnda swwuihmhids ua - e
Wnaeseesutnma AR eTIO
Reactor wuuliiduainie 0.200 x [(Wi x COD/1000)-S] TasamUSunufiosaunszan tamers

cai Qr =3 s o ar
ﬂﬂﬂLﬂUlﬂ'ﬁ]’]ﬂ'ﬁﬁUUUWUﬂ

duil 3 agunanis

Yatruanunuuliifiuenie 0.050 x [(Wi x COD/1000)-S] Anuanluiiu 2 wes FA

1ide Wusedou

vatrvnanuwuuluifueinia 0.200 x [(Wi x COD/1000)-S] AMUANUINAIT 2 LUAS
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n1551ua (Fugitive emission) >>> NEIIUIINITLUY Septic tank

- 4 Ref. IPCC2006 Volume 5 Chapter 6 The general equation to estimate CH, emissions from domestic wastewater 1s as follows:

2006 IPCC Guidelines for o _ _ EQUATION 6.1
National Greenhouse Gas Inventories CH4 Emission X Eq 6.1 in unit kg CHA/yr TOTAL CH, EMISSIONS FROM DOMESTIC WASTEWATER

Volume 5
Waste EFj 03 Eq6.2 CH,, Emissions =[E (U, *T;, »EF, )| (TOW -5 )-R
e iJ
Chapter Chapter Name TOW E 9 6.3 (kg BOD/ yr) wh
ere
- Cover Page of Volume 5 [ . Table 6.5 Assume all people o S
1 Introduction [Rug Ui s tay in urban hlgh CHyEmussions = CH, emissions m inventory yvear, kg CHylyr
2 Waste Generation, Composition, and Management Data [ g TOW = total organics in wastewater in inventory year, kg BOD/yr
= | solld Werte Dicposal Fyes 1 . Table 6.5 Assume all treatment S = organic component removed as sludge 1n inventory year, kg BOD/vyr
IPCC Waste Model (MS Excel) Tij t : He tank
4 Biological Treatment of Solid Waste [Rug *9 system IS septic tan U; = fraction of population in income group 7 in inventory year. See Table 6.5.
5 Incineration and Open Burning of Waste [y N : Tij = degree of utilisation of treatment/discharge pathway or system, j, for each imcome group
reani remaov 4 - L ‘ E -
6  Wastewater Treatment and Discharge [ Zag *1 *11 5 © Organic SLUdge emoved fraction 7 m mventory vear, See Table 6.5.
R No recovered methane 1 = income group: rural, urban high income and urban low income
TABLE 6.3 : : 1 = 2 2 fd } '
DEFAULT MCE \'AL['ES?(I)_; DOMESTIC WASTEWATER BO 06 Table 62 N un |t kg CHq/ kg BOD 1 each treatment dlSC]]ﬂI’gE; pa thw ay or system
Type of treatment and : X EFJ = eMmiss1on facmr__ ]!{g CH,4 l'rl'[g BOD
discharge pathway or Comments MCF Range MC F O .5 Ta b le 6 . 3 se pt IC Syste m . o
system R = amount of CH, recovered in mventory vear, kg CH,/yr
Untreated system _|_ bl 6 4 A o ° o t
: — — aple o. Sla In unl
jzadlr:; and lake ﬁ::zg:éth high organics loadings can turn 01 0 _ 02 BO D
Stagnant sewer Open and warm 05 04 — 08 g/person/day
Flowi F ing cl ignificant . .
(open o ot of CH, o pomp satons €01 0 0 o oeople®  EQUATIONG.2
S CH, EMISSION FACTOR FOR
. EACH DOMESTIC WASTEWATER TREATMENT/DISCHARGE PATHWAY OR SYSTEM
Cenralized. acxti e o e o o be 0 0 o1 | for uncollected the default
freatment plant pockets. EF; =B, MCF;
mﬁiiﬁﬂ’m Not well managed. Overloaded. 03 02— 04 Wher
iﬂﬁ;ﬂbic digester for CHL recovery is not considered here. 08 08 - 1.0 '
. . . EF; = emussion factor, kg CHy'kg BOD
Anaerobic reactor CHs; recovery 1s nof considered here. 0.8 08 -10 TABLE 6.2
Anaerobic shallow lagoon | DEPh 1o (1012 MEUE, use expert 02 0-03 DEFAULT MAXIMUM CH, PRODUCING CAPACITY (Bg) FOR DOMESTIC WASTEWATER 1 =  each treatment/discharge pathway or system
Anaerobic deep lagoon Depth more than 2 metres 08 08 - 10 0.6 kg CHy/kg BOD B. = maximum CH; producing capacity, kg CHy'kg BOD
Septic system Half of BOD settles in anaerobic tank. 0.5 05 _ . .
o Dry climate, gromnd water bl lower = o 0.25 ke CHy'kg COD MCF; = methane correction factor (fraction). See Table 6.3.
e, sl Fandy O3 perony) : - - Based on expert judgment by lead authers and on Doom ef al., (1997)
Lo e T = :
Latrine Regular sediment removal for fertilizer 0.1 0.1
! Based on expert judgment by lead authors of this section.

ﬁm: IPCC 2006 (Volume 5 Waste, Chapter 6 Wastewater Treatment and Discharge) https://www.ipcc-nggip.iges.or.jp/public/2006¢l/pdf/5 Volumeb/V5 6 Ché Wastewater.pdf 95
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Septic Tank System

n1551ua (Fugitive emission) >>> NEIIUIINITLUY Septic tank

- 4 Ref. IPCC2006 Volume 5 Chapter 6 The general equation to estimate CHy emissions from domestic wastewater 1s as follows:

2006 IPCC Guidelines for

. . i : : EQUATION 6.1
National Greenhouse Gas Inventories CH4 Emission X Eq 6.1 in unit kg CHA/yr TOTAL CH, EMISSIONS FROM DOMESTIC WASTEWATER
Volume 5 :
Waste EFj 03 Eq6.2 CH,, Emissions =[E (U, *T;, »EF, )| (TO7 -5)-R
L E
Chapter Chapter Name TOW Y Eq 6.3 (kg BOD/yI') Wh
ere
- Cover Page of Volume 5 [y . Table 6.5 Assume all people CH. Emissi CH. emiesions in -
i , . missions = EMISS100S M1 INVentory year,
1 Introduction [agi ) Ui stay in urban hlgh 4 Iy ¥ g yr
2 Waste Generation, Composition, and Management Data [ g TOW = total organics in wastewater in inventory year. kg BOD/vyr
3| Solid Warte Dicposal Fie =1 . Table 6.5 Assume all treatment S = organic component removed as sludge 1n inventory year, kg BOD/vyr
IPCC Waste Model (MS Excel) Tij t : He tank
4 Biological Treatment of Solid Waste Qg *9 system Is seplic tan U; = fraction of population in income group 7 in nventory year, See Table 6.5

5 Incineration and Open Burning of Waste . = ilisati - Jdi : . ; '
P 9 [Lm S NoO organic studge removed Tij dﬂgﬂ?ﬂ ﬂf u_t1]1_sa1:mn of treatment/discharge pathway or system, j, for each mncome group
6  Wastewater Treatment and Discharge [ Zag *1 *11 fraction 7 m mventory vear, See Table 6.5.
R No recovered methane 1 = income group: rural, urban high income and urban low income
BO 0.6 Table 6.2 in unit kg CH[]./kg BOD 1 =  each treatment/discharge pathway or system
. EF; = emussion factor. kg CH;/ kg BOD
MCF 0.5 Table 6.3 septic system | -
R = amount of CH, recovered in mventory vear, kg CH,/yr
Table 6.4 Asia in unit
BOD 40
g/person/day
P l * EQUATION 6.3
Z peopte TOTAL ORGANICALLY DEGRADABLE MATERIAL IN DOMESTIC WASTEWATER
r_ —%
| 1 for uncollected the default TOW —Fe500=0.001=1 -1
Where:
TOW = total organics i wastewater in inventory year. kg BOD/vyr
TABLE 6.4
ESTIMATED BOD; VALUES IN DOMESTIC WASTEWATER FOR SELECTED REGIONS AND COUNTRIES P =  country population in inventory year, (person)
Country/Region {ufpg«?u[;jdm-) Range Reference BOD =  country-specific per capita BOD 1n mnventory year, g/person/day, See Table 6.4.
= - 0.001 =  conversion from grams BOD to kg BOD
Africa 37 35-45 1 ) .. . ) . :
I =  correction factor for additional industrial BOD discharged into sewers

Egypt 34 27-41 1 (for collected the default 15 1.25, for uncollected the default1s 1.00.)
Asia Middle East. Latin America 40 35-45 1
India 34 27 -41 1
West Bank and Gaza Strip (Palestine) 50 32-68 1

ﬁm: IPCC 2006 (Volume 5 Waste, Chapter 6 Wastewater Treatment and Discharge) https://www.ipcc-nggip.iges.or.jp/public/2006¢l/pdf/5 Volumeb/V5 6 Ché Wastewater.pdf 96
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2006 IPCC Guidelines for

National Greenhouse Gas Inventories
Volume 5

Waste

Chapter Chapter Name

1

Cover Page of Volume 5 [R5
Introduction [

2 Waste Generation, Composition, and Management Data [ g
3 Solid Waste Disposal [ g *1
IPCC Waste Model (MS Excel)
- Biological Treatment of Solid Waste [ Zag *9
5 Incineration and Open Burning of Waste [@
6 Wastewater Treatment and Discharge [ g *1 *11

n1551ua (Fugitive emission) >>> NEIIUIINITLUY Septic tank

Septic Tank System

Ref. IPCC2006 Volume 5 Chapter 6 The general equation to estimate CHy emissions from domestic wastewater 1s as follows:

R : : EQUATION 6.1
CHa4 Emission X Eq 6.11n unit kg CHq/yr TOTAL CH, EMISSIONS FROM DOMESTIC WASTEWATER
EFJ 0.3 Eq 6.2 CH,; Emissions =[E [ U;eT,; EF; }} |TOW -S)-R
i
TOW Y  Eq6.3 (kg BODAY)
Where:
Table 6.5 Assume all people CH. Emisi CH. emtecione i e CEL
. . missions = 4 8M1SS100S 1N inventory year,
I 1 stayin urban high e e AT
TOW = total organics mn wastewater m inventory year, kg BOD/yr
l 1 Table 6.5 Assume all treatment S = organic component removed as sludge 1n inventory year, kg BOD/vyr
system is septlc tank U; = fraction of population in income group 7 in nventory year, See Table 6.5
- N _ o t ot ) _ ) :
S NoO organic studge removed T dﬂgﬂ?ﬂ ﬂf u_t1]1_sa1:mn of treatment/discharge pathway or system. j. for each income group
fraction 7 m mventory vear, See Table 6.5.
R No recovered methane 1 = income group: rural, urban high income and urban low income
BO 0.6 Table 6.2 in unit kg CH[]./kg BOD ] =  each treatment/discharge pathway or system
. EF; = emussion factor. kg CH;/ kg BOD
MCF 0.5 Table 6.3 septic system | -
R = amount of CH, recovered in mventory vear, kg CH,/yr
Table 6.4 Asia in unit
BOD 40
g/person/day
P Z people*
| 1 for uncollected the default
TABLEG.5
SUGGESTED VALUES FOR URBANISATION (L) AND DEGREE OF UTILISATION OF TREATMENT, DISCHARGE PATHWAY OR METHOD ( Ty;) FOR EACH INCOME GROUP FOR SELECTED COUNTRIES
Lrhanimliun{t}" Degree of utilisation of treatment or discharge pathway or method for each income group (13 }J
Fraction of Population L'=rural LU='urban high income L'=urban low income
Country Rural | urban-high’ | urban-low? f'sE[IlI.L' Latrine | Other | Sewer?| None EEPIZI.L' Latrine| Other | Sewer? | None heptl-:: Latrine| Other | Sewer? | None
Tank Tank Tank
Africa
MNigeria 0,52 0.10 0,38 0.02 0.28 0,04 0.10 0.56 0,32 0.31 0.00 0.37 0.00 0.17 0.24 0.05 0.34 0.20
Egypt 0.57 0.09 0.34 0.02 028 0.04 010 0.56 0.15 0.05 0.0 0.70 0.00 017 0.24 0.05 0.34 020
Kenya 0.62 0.0% 0.30 0,02 028 0.04 010 .56 0.32 0.3l 0.00 037 (.00 017 024 nos 034 020
South Africa 0.39 0.12 0.49 0.10 0.28 0,04 010 048 0,15 0.15 0.00 0,70 0.00 0.17 0.24 0.05 0.34 0.20
Asia
China 0,59 0.12 0,29 0.00 047 0.50 0,00 0.3 0.1% 008 0.07 067 0,00 014 0.10 0n.03 068 005
India 0.71 0.06 0.23 0.00 047 0,10 010 0.33 0,18 0.08 0.07 0.67 0.00 0.14 010 0.03 0.53 0.20
Indonesia 0.54 0.12 0.34 0.00 047 0.00 010 043 0.18 0.08 0.00 0.74 0.00 0.14 0.10 0.03 0.53 020
Pakistan 065 0.07 0.2y 0.00 047 .00 010 043 0.1% 008 0.00 0n.74 0,00 014 0.10 0n.03 0.53 020
Bangladesh 0.72 0.06 0,22 0.00 047 0,00 010 043 018 0.08 0.00 0.74 0.00 0.14 0.10 0.03 0.53 0.20
Japan 0.20 0.80 0.00 0.20 0.00 0.50 0.30 0.00 0.00 0.00 0.10 0.90 0.00 0.10 0 0 0.90 0 97




n1551ua (Fugitive emission) >>> NEIIUIINITLUY Septic tank

- 4 Ref. IPCC2006 Volume 5 Chapter 6 The general equation to estimate CH, emissions from domestic wastewater 1s as follows:

2006 IPCC Guidelines for o . . EQUATION 6.1
National Greenhouse Gas Inventories CH4 Emission X Eq 6.1 in unit kg CHA/yr TOTAL CH, EMISSIONS FROM DOMESTIC WASTEWATER

Volume 5

Waste EF] 0.3 Eg6.2 CH, Emissions =[z (Tgeimy « ZF, )| (TOW - 5)-R
- =
Chapter Chapter Name TOW Y Eq 6.3 (kg BOD/yI') Wh
ere
- Cover Page of Volume 5 [ Table 6.5 Assume all people o S
1 Introduction Rz I 1 s tay in urban hlgh CHyEmussions = CH, emissions m inventory yvear, kg CHylyr
2 Waste Generation, Composition, and Management Data [ TOW = total organics in wastewater in inventory year. kg BOD/vr
3| Solid Warte Dicposal Fie =1 Table 6.5 Assume all treatment S = organic component removed as sludge 1n inventory year, kg BOD/yr
IPCC Waste Model (MS Excel) l 1 L . tic tank

4 Biological Treatment of Solid Waste [z *9 system IS septic tan U; = fraction of population in income group 7 in inventory year. See Table 6.5.
5 Incineration and Open Burning of Waste [y : T,; = degree of utilisation of treatment/discharge pathway or system. j, for each income group
6  Wastewater Treatment and Discharge [ Zag *1 *11 5 0 No orsanic SLUdge removed fraction 7 n mventory year, See Table 6.5.

R 0 No recovered methane 1 = income group: rural, urban high income and urban low income

BO 0.6 Table 6.2 in unit kg CHq,/kg BOD ] =  each treatment/discharge pathway or system

. EF; = emussion factor. kg CH;/ kg BOD
MCF 0.5 Table 6.3 septic system | -
E = amount of CH, recovered in mventory yvear, kg CH,/vr
Table 6.4 Asia in unit
BOD 40
g/person/day
P Z people*
| 1 for uncollected the default
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Septic Tank System

n1551ua (Fugitive emission) >>> NEIIUIINITLUY Septic tank

Ref. IPCC2006 Volume 5 Chapter 6

CH4 Emission X Eqg 6.1 in unit kg CH4/yr wigsUaas GHG  wineu  wilneuw  sauwdnew TUNYAUTEN .
Septic tank  @1unew 15991u SR ST (Uszn1AuIEN) W] il TSN (23] .
EF] 03 Eq6.2 RURLECRAE . s
U Al AU AL M M kg BOD/yr kg CH,/yr
TOW Y Eq 6.3 (ke BOD/yr)
Table 6.5 Assume all people AN3AY 30 40 70 20 11
I 1 stay in urban high y
NUATIWUD 30 40 70 19 9
l : Table 6.-5 Assu-me all treatment .. 30 40 - - 5
system is septic tank
LYY 30 43 73 17 13
S 0 No organic sludge removed NOWAAY 32 43 75 20 11
R 0 No recovered methane Ngu1eu 32 43 75 21 9
By 0.6 Table 6.2 in unit kg CH4/kg BOD nIngnaL 32 43 [ 2 1
_ G RLE 32 43 75 22 9
MCF 0.5  Table 6.3 septic system "
nuagU 32 45 144 22 8
200 10 Table 6.4 Asia in unit — 32 45 -7 19 12
¢/person/day weAINEY 32 45 77 22 8
P Z  people* 5uaAu 32 45 77 21 10
| 1 for uncollected the default leiEL 2l 202 ek e ot

EQUATION 6.1

TOTAL CH, EMISSIONS FROM DOMESTIC WASTEWATER

CH ; Emissions =[E [ U; »T;; » EF; ] (TOW -5 )-R
L

EQUATION 6.2
CH, EMISSION FACTOR FOR
EACH DOMESTIC WASTEWATER TREATMENT/DISCHARGE PATHWAY OR SYSTEM

EF; =B, » MCF,

EQUATION 6.3
TOTAL ORGANICALLY DEGRADABLE MATERIAL IN DOMESTIC WASTEWATER

TOTW =P« BOD »0.001s [ »365%
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n1551ua (Fugitive emission) >>> NEIIUIINITLUY Septic tank

Ref. IPCC2006 Volume 5 Chapter 6

CH4 Emission X Eg 6.1 in unit kg CHA4/yr unalaae GHG  Winw  wineuw  suwdnauw TUNYAUTEN
. o g AUNINU o TOW Eq 6.3 CH,4 Emission Eq 6.1
: 970 Septic tank  d1Unu 19997U NINRUA (UszniAuTEn)
EF] 0.3 Eg6.2 - » »
— P —"— DU AU AU AU M M kg BOD/yr kg CH,/yr
Y g6 0% /yr =70 x 40 x 0.001 x 1 x 20
Table 6.5 Assume all people Hn3A 30 40 [C A0 11 _ 560
1 . : = 0.
I stay in urban high -
NUNTNUD 30 40 70 19 9 53.2
l : Table 6.-5 Assu-me all treatment .. 30 40 20 3 5 4.4
system is septic tank
LYY 30 43 73 17 13 49.6
S 0 No organic sludge removed NOYNIAU 32 43 75 20 11 60.0
R 0 No recovered methane fliguieu 32 43 75 21 9 63.0
By 0.6  Table 6.2 in unit kg CH4/kg BOD n3ngnAX 32 43 2 2D 11 60.0
_ d9mAy 32 43 75 22 9 66.0
MCF 0.5  Table 6.3 septic system "
NuUa18U 32 45 144 22 8 67.8
30D 40 Table 6.4 Asia in unit AANAY 32 a5 77 19 12 58.5
g/person/day WOAINBU 32 45 77 22 8 67.8
P 7 people* SuAY 32 45 77 21 10 64.7
| 1 for uncollected the default leiEL 2o 22 SOk &ils e [l

EQUATION 6.1

TOTAL CH, EMISSIONS FROM DOMESTIC WASTEWATER

CH ; Emissions =[E [ U; »T;; » EF; ] (TOW -5 )-R
L

EQUATION 6.2
CH, EMISSION FACTOR FOR
EACH DOMESTIC WASTEWATER TREATMENT/DISCHARGE PATHWAY OR SYSTEM

EF; =B, » MCF,

EQUATION 6.3
TOTAL ORGANICALLY DEGRADABLE MATERIAL IN DOMESTIC WASTEWATER

TOTW =P« BOD »0.001s [ »365%
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n1551ua (Fugitive emission) >>> NEIIUIINITLUY Septic tank

Ref. IPCC2006 Volume 5 Chapter 6

CH4 Emission X Eg 6.1 in unit kg CHA4/yr unalaae GHG  Winw  wineuw  suwdnauw TUNYAUTEN
. o g AUNINU o TOW Eq 6.3 CH,4 Emission Eq 6.1
: 970 Septic tank  d1Unu 19997U NINUA (Uszn1AuIEn)
EF] 0.3 Eg6.2 - » »
— P ——— U AU AU AL M M kg BOD/yr kg CH,/yr
: r
Y 9 S Y 30 40 20 20 ” =70x40x0.001x1x20 | =1x1x03x(56.0-0)-0
UNIIAY
I : Tabtg 6.5 Assume all people — 56.0 ~ 168
stay in urban high "y
NUATWUD 30 40 70 19 9 53.2 16.0
l : Table 6.-5 Assu-me all treatment .. 30 40 20 3 5 4.4 19.3
system is septic tank
LYY 30 43 73 17 13 49.6 14.9
S 0 No organic sludge removed WEUNIAN 32 43 75 20 11 60.0 18.0
R 0 No recovered methane ﬁqmﬂu 32 43 75 21 9 63.0 18.9
By 0.6  Table 6.2 in unit ke CH4/kg BOD nangAdl 32 43 2 2D 11 60.0 18.0
_ GRYalEY 32 43 75 22 9 66.0 19.8
MCF 0.5  Table 6.3 septic system "
NuUa18U 32 45 144 22 8 67.8 20.3
30D 40 Table 6.4 Asia in unit AANAY 32 a5 77 19 12 58.5 17.6
g/person/day WOAINIYU 32 45 77 22 8 67.8 20.3
P 7 people* SuAY 32 45 77 21 10 64.7 19.4
| 1 for uncollected the default Total 376 515 891 246 119 730.96 219.3

EQUATION 6.1
TOTAL CH, EMISSIONS FROM DOMESTIC WASTEWATER

CH ; Emissions =[E [ U; »T;; » EF; ] (TOW -5 )-R
L

dsUyUsunae CH, 91058V Septic tank = 219.3 kgCH,

EQUATION 6.2
CH, EMISSION FACTOR FOR
EACH DOMESTIC WASTEWATER TREATMENT/DISCHARGE PATHWAY OR SYSTEM

EF; =B, » MCF,

EQUATION 6.3
TOTAL ORGANICALLY DEGRADABLE MATERIAL IN DOMESTIC WASTEWATER

TOTW =P« BOD »0.001s [ »365%
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TABLE11.1
DEFAULT EMISSION FACTORS TO ESTIMATE DIRECT N 20 EMISSIONS FROM MANAGED SOILS

Emission factor Default value Uncertainty range
EF; for N additions from mineral fertilisers. organic

an.lendmenlts and crop residues. anle mineralised from 0.01 0.003 - 0.03
mineral soil as a result of loss of soil carbon [kg N>O-N (kg

-1

N)']

EF g for flooded rice fields [kg NoO-N (kg I\')'l] 0.003 0.000 - 0.006
EF> cG. Temp for temperate organic crop and grassland soils (kg g 521
N,O-N ha'l) -

E-Fz cG. Tmp_lfor tropical organic crop and grassland soils (kg 16 543
N2O-Nha™)

E‘F F. Temp. Org. g for rem_pere_llte and boreal organic nutrient rich 06 016-24
forest soils (kg N2O-N ha™)

EF3F Temp. Org ¢ for temperate and boreal organic nutrient poor 01 0.02-03

-~ i g i - - . . = U
forest soils (kg N2O-N ha 1)

EFF, Trop for tropical organic forest soils (kg NoO-N ha'lj 8 0-24
EF3prp cpp for cattle (dairy. non-dairy and buffalo). poultry

S g 0.02 0.007 - 0.06

and pigs [kg N;O-N (kg N) 1]

EF3prp._so for sheep and “other animals” [kg N>O-N (kg N)'l] 0.01 0.003-0.03
Sources:
EF,: Bouwman et al. 2002a.b: Stehfest & Bouwman. 2006: Novoa & Tejeda. 2006 in press: EFirr: Akiyama er al., 2005: EFacg. Temp-
EFac6. Trops EF 25 Trop: Klemedtsson et al.. 1999, IPCC Good Practice Guidance, 2000: EFor temp: Alm ef al.. 1999: Laine ef al., 1996:
Martikainen ef al.. 1995 Minkkinen et al., 2002: Regina ef al., 1996; Klemedtsson et al.. 2002: EF3 cpp. EF3 so: de Klein, 2004,

N 1% Tutlsagnanailu NON 3o
N 1 kg Tude aznanendu N O-N 0.01 kg
ntdaeu kg NO-N 1 kg N,O Tnsnausny 44/28

1 44
X
100 28

kg N,O = dagiugns N vasle x

n333Lua (Fugitive emission) >>> figlunsaeanlenannisledewnd

n1sUassfnglunsasanlaanienseainnislddelulasiauasau/mungied

(Direct N,O Emission from Management solids)

-———
N

N2O \‘ N20

]
‘\ (from soil\,’ (from leaching)

A A

-
e ~s —

% o \
[ Fertilizer N 1
N 4

\~~-__—¢

N Runoff

>

Plant uptake +

N Leaching

Aqee19 Jo 15-15-15 Y3unal 1 kg i N,O wirla
1 44

100 28
= 0.0024 kg N,O

Andudsurunisuasns GHG GWP AR5
@)

0.0024 kg N,O x 265* "

= 0.6246 kg CO.e

kg N,O = 0.15x 1 x

danb
i Tufuin &
{ 151515
3 N

1. n1satuInain1s ladnaasilaiagwaisanrainudiile

EF daduniy
-gi3g as N
- DAP as P205

- assume filler EF=0

ansila
Usunauilaiilal
N
P
K
Filler

GHG

d------------------------------

[12. msarursunisialila
|

|

: N20O

v GHG

total GHG emissions

3.3036
1.5716

- munsigdaunaa’lse as K2( 0.4974

1
15
15
15
55

kgCO2eq
kgCO2eq
kgCO2eq

kg
%
%
%
%

0.8059 kgCO2eq

0.0024 ngZO‘

0.6246 kgCO2eq

e e

1.4305 kgCO2eq

---,
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AsLEnaIsU LA

' &V = Y Yy A ¢
ﬂ'ﬁﬂaaElﬂ'ls?.ftﬁauﬂigf\]ﬂ‘l/l']\‘iﬂaﬁﬁl']ﬂﬂ'ﬁi?fWﬁ\‘]\‘i']UlWﬁ'Wlsﬁaf\ﬂﬂﬂq JUDNBDBIANT

Emission Factor
U8aNINTIY

EF

A5 ENaIUINAA Unit Ref. EF

N5 lna 9N 300,000  kWh ‘LULawhiwﬁNw A, 19 erid mix kwh TGO CFO EF 0.4999

(kg CO_e/kwh)

#1970 Solar cell 50,000  kWh 33UV application Solar cell T Solar cell kwh - -

174 %4 1 1 a 1 6V =
* 59g91uUSuun1stanasulinigin Solar cell waliusziiiun1suaasinetsaunszan v ———r—
iz Units €0, CH. N,0 Total unssaaSedaya
[kgCO,/unit] [kgCHy/unit] [kgN;0/unit] [kgCO.eq/unit]
27 | Compressed Natural Gas kg | 2.13E+00 | 3.49E-03 1.19E-04 2.2609 1PCC Vol.2 table 3.2.1, 3.2.2, PTT
28 | Liquified Petroleum Gas lre | L68E+00 | 1.65E-03 5.32E-06 1.7306 IPCC Vol 2 table 3.2.1, 3.2.2, DEDE
. . 29 | Liquified Petroleum Gas kg | 3116400 | 3.066-03 9.86E-06 3.2049 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE vt aemomtse
GHG Em ISSIOn (CO e) Mobile Combustion (Off road)
Diesel
2 30 | - Agriculture lre | 270E+00 | 1.51E04 1.04E.03 2.9793 TPCC Vol 2 table 3.3.1, DEDE
31| - Forestry e | 270E+00 | L.51E-04 1.04E-03 2.9793 IPCC Vol.2 table 3.3.1, DEDE
32 |~ Industry lre | 270E+00 | 1.51E.04 1.04E.03 2.9793 IPCC Vol.2 table 3.3.1, DEDE
I U I G H G G H G E o o (k C O ) 33 | - Household litre | 270E+00 | 1.51E-04 1.04E-03 2.9793 IPCC Vol.2 table 3.3.1, DEDE
LLM a q a a EJ m I SS I O n e Motor Gasoline - 4 stroke
g 2 34 | - Agriculture litre | 2.18E+00 | 2.52E-03 6.30E-05 22738 IPCC Vol.2 table 3.3.1, DEDE
35 |~ Forestry e | 218E+00 | 0.00E+00 | 0.00E+00 21816 IPCC Vol.2 table 3.3.1, DEDE
36 | - Industry litre | 2.18E+00 | 1.57E-03 6.30E-05 2.2455 IPCC Vol.2 table 3.3.1, DEDE
37 | - Household lre | 2.18E+00 | 3.78E-03 6.30E-05 23116 IPCC Vol.2 table 3.3.1, DEDE
SL 2 g ‘lw QN 4 _ 1 4 Motor Gasoline - 2 stroke
ﬂ ,] 3 GUW a q q ’] u ,] 3 O O s O O O X O . 9 9 9 = 9 ’ 9 7 O 38 | - Agriculture lire | 2.18E+00 | 4A41E-03 1.26E-05 23171 IPCC Vol.2 table 3.3.1, DEDE
39 | - Forestry litre | 2.18E+00 | 5.35E-03 1.26E-05 23454 IPCC Vol.2 table 3.3.1, DEDE
40 | - Industry lire | 2.18E+00 | 4.09E-03 1.26E-05 23077 IPCC Vol.2 table 3.3.1, DEDE
41 | - Household e | 248E400 | 5.67E-03 1.26E-05 2.3549 IPCC Vol.2 table 3.3.1, DEDE
111210 Solar cell* - Fl . ok e (i) e
4p | Wlihuuy orid mix 1 2016-2018; LCIA | oy | 4054 6.10E-05 1.04E-05 0.4999 %s;%]gwm: s
method IPCC 2013 GWP 100a V1.03 (with TGO electricity 2016-2018)
Refrigerants (asvinanuiu)
43 | R-22 (HOFC22) kg 1,760.0000 IPCC 2013, ARS
4| R kg 677.0000 TPCC 2013, ARS
45 | R125 ka 3,170.0000 IPCC 2013, ARS
16 | R 134 ko 1,120.0000 TPCC 2013, ARS
47 | R-134a kg 1,300.0000 IPCC 2013, ARS
48 | R143 kg 328.0000 IPCC 2013, ARS
49 | R-143a kg 4,800.0000 IPCC 2013, ARS

Vil @wsu Emission Factor Tu Scope 3 awnsnaunlan
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m Category 1 ﬂ'ﬁé’a’fmqﬁu waruIN1s (Purchased goods and services)

n15UaaewtaunszannIeeanaInnIsaunzeingaunlylunssulunsuan

Emission Factor

U93aNINTIY -
Raw material Unit Ref. EF
Ethylene 500,000 J¥UU SAP Ethylene kg TGO CFP EF (@19 16) 1.9562
Xylene 200,000 kg J¥UU SAP Xylene kg TGO CFP EF (&9 29) 1.6338

53UUUY SAP (System Application Program)

GHG Emission (CO,e)

GHG Emission (kg CO.e)

. ATCACIDN QO L,
L GrE P T

Ethylene 500,000 x 1.9562 = 978,100

APET AREP oA b
. AP BT BT (Buarens Puteer Tempaen
" T E T LTI APND’ (ARND #nt subsoten

Tothonm Sy 0% Dyview Type 4005 Rewesed Paem G000 0001 Bemesed T 00 2000

_n:-dn ortmpncs s (31 | Unger Counge Wemwa (5] | Comuctun e (V4]

T T N =T =P R =T T

Xylene 200,000 x 1.6338 =326,760

&nmm _ ~t¢
* [ A e S Pynmgm 1 Pewied

v lacoouow e, B e e

LIeeSTIY N L2 Vs g A

b Clscooueen et wnt Dt Vet o et

LI St L |

LI S B ) Traraces Wenegeme Sywien

LR 2 2! Transates ‘ren

* 9Cowa- 1004 ABAF Taut Frameworia | ATC Oworbian Code Pasec|

b D IaCown 100000 Loty
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a\ 4 4 ¥ (V) e\ v o ege0
Category 3 Aanssuiiilentestuiomdanas naay (Fuel-and energy related activities)

N15Ua08A%15aUNTZANNIDUIINNIS LAUIYILYDLNE I/NAI9TUY

Emission Factor

U9YaNINTIU -
Wonay/Naau | Unit Ref. EF
uwiasUaes GHG U | Unit Nangu (kg CO,e/unit)
sl s Fleet card Ynsfumiaa TGO CFP EF 0.3522
Mslendandsnulniin - 50000 kwh  luade avia. w3911 LA kwh TGO CFPEF - TGO CFOEF (05986 — 0.4999

= 0.0987

GHG Emission (COze)

GHG Emission (kg CO.e)

A5l annstiiuasuale visensiniihdugiinie Annaulegly

EF T CFP (0.5986) — EF 19w CFO (0.4999) = 0.0987

v
o

Asleundstnsiufia (500 x 0.87*) ke x 0.3522 = 153.21
nslaudandanulaiin - 50,000 x 0.0987 = 4.935 o e

Wi emo MRUNLAY em 3 FNIYWUN b UNTIAN  o&dd

swa WBauuuneUse ﬂ’]ﬂﬂ?llﬁiﬂ’w]ﬂﬁ\!\!’m
liEN AuAdNYUzIAY ﬂmmw'uaqmuuﬂwa

Usen1ANSUESAING U

WA bddo 399 AmuadnuuzuazAuNNYBIURLYE
— WA bddo
2 . WU i &
SWMS varimiun 8NN - Fovaaeu™
nyuLH nyun
. TﬂamulunﬁaumsLLﬁ“l‘uUsuﬂansvmnmwuman‘smuuauﬂmmwmaamuuma
A | BESIORTINGENIRI RESURES BNTNAN Lol B R wWieduasunslélulefiwalunianisvuddiundsiy deandesfuantunisaiingAuiilily
(Specific Gravity at ed.o/edb () uay v ¥ o &
WG | oid | o mudnlulefiga odesumlenIn be IRV WimsselydAmsAminiudomas

N oeen ssuUFanUsEMAlY waseluil

* 9NBIANUMUIUUNINY 0.87 ke/L MIuUeNIANTUTINING9Y 105
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N15A1HAMUsITN15UaRENIULS RN TSN

m Iy¥518n15A1IaUNTEAN (GHG Inventory)

1) Ugy¥s1en1snIisaunszan (GHG Inventory)

* LansUayan15UaBY GHG M119m39 (Scope 1) N15AANGY GHG (a13) N5Uaee
GHG 998 (Scope 2, 3) nMsuaseing CO, 70 Biogenic carbon (613)

* 23aANsARIWNUSIUNTUaREkaEAANaU GHG lagldtayaluvaulunnissigay
Y9309ANThuIaU 1 U (UUfinu nIatauusean)

* USuas GHG Tuanslutaddessenumbeiadudu (tonnes) wazdaaunlasen
U3 GHG wiinduq Trfeglusuresimnamiveulaoenladifieusi (COe)

lagihUSunaugauiua GWPs
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N15A1HAMUsITN15UaRENIULS RN TSN

m Iy¥518n15A1IaUNTEAN (GHG Inventory)

2) nstavnkasNIMualyIu (Base-year)

* paAnsFRIUTINAINNTUdRsLALANdU GHG veslgtu lnsldideyadiiu
srumilureuiunnsnesuveesdnsiduiagtu Tasund loun doyalifen
Aadeteyaraitiomaned Aadedeyatlaas

* pafnsFpndenTsuidlteyanisUdssviieganduimisounszaniiannsa
nuaaule

* geAnsFetuITIBasBunlundenTsu

* gaAnsenAdsulsuls wideseuremamalumsiudsundadla 9 MiAn

1'%
= v a

VUNUUFIUY
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N15AANILINH NS UANTUBUNANIUN VB IDIANS

F189UNTUADIRYETBUNTZINVDIDIANT %38 TI8UATUBUNANTUNVB989ANT UTeNaUAIY

1. TCFO_R_02 51891un15Ua08uasaanauingisaunszanvasadans (form aun. — word)

Ta9unslaas Haznaan aumMaisaunszan

vasaedins 2. TCFO_R_01 Verification sheet Ugy¥51en13A%t3aunszan (form aun. - excel) ¢

& ¢
Y wansun Y9909ANT

0. 9
(1 F‘i =
< > Fr-01  Fr02  Fr-031  Fr-032 Fr-041 Fr-042 Fr-05 EFTGOARS  tuiinmsifulss + A e YA = p Wa489RNS Ry aun.
MsAvua YBULYANTS Udnufing A13UaY
YauLa

. il 2aunse wWawsui
AsAUR ANUUIU LIgunNIzan da‘m‘m‘ni
YBULYA BaAing

NI 1 0 9

3
File Home Insert Pagelayout Formulas Data Review View Automate Help
& Cut |Arial vo v A A X2 X2 = =|=| - b, Wrap Text |General o
S o 3. TCFO P 01 V1 sd m
Paste - S . Subscript Superscript < — v — . C s s a — t
5 grorine | ® T U oA == B Megetcconr ~ | 8 - ¢ . 3 LUUNTIIUTNEUR (TOorm aaun.
Clipboard N Font ~ Font Alignment ~ N - - -
K35 v i f
A B c D E_F G H I J K .
. . ~ — oduld 1 w.a. 66 lusulal - . TCFO_P_01_V1
SUariadaAaIaINnNg . ey
5 i Version 04 : 21/2/2020 1 ; 6}1 a a \‘] ﬂ ﬂ ‘3—
3 dfavlasu |inydsiunmisfiimEaunszan avdns [Haavdnsizadunzuiou wint 1
a svavlasu [Fr-01 (e Sundani
2 iBinnt GHG | dasudiawiau T tonCO2-eq
ﬁﬂa\]ﬁo’nﬁ s 6 daavansiTaaFunzTo (tCO2e/year) v 1 uay 2 ) 609.00
. L 7 e 600.00 503.00
ﬂﬂé/ﬂﬂ'ﬂl“ﬂ\!ﬂ\lﬂnﬁ : 8 ABUAQABIAIANS 500.00
2 < Usuan 2 400.00
os.al
FunsNuu 10 MNNO0E . 300.00 "
sean 3 :
- 1 "
'5833[')811‘8“179‘@0‘1““3 5 B 4 200.00 83.00 @.. SR A I
auq 100.00
13 10.00
52 Scope 1 & 2 . ' : '
i = B - dsztan 1 dszian 2 dsstan 3 Buq
o ar A - A ( 15 - -
mamsmuaautl.a.,msmuammam!mw;unnmmnns - Usstanansmnse unaolsnnhnnvian
Taw asamsuFmsiamsMaGaunszan (29AMsuTy) 7 viagavans Scope 1
B ssusaAutTaya 2hataan 12 wdau (1 u.a. 66 — 31 u.a. 66) Scope 2
19 B szian 2 Juvinatiuvsidau AUsAURATAUNATIV 1 Scope 3
20 gHinovasnns @1 CFO 1 T tCO2e / 1l 11T T tCO2e / 1 -
i1 Aszan 3 _ Carbon intensity (Scope 1+2) [f5.......... tCO2e / wihe | Tiaafu.......... tCO2e / wiian smarian CFO arvainilsu
Z sTuznanAutaya SR MU R O 5 63 : sraftanilsann damiraounidiam / ui¥naaiiunisiag
2 sSYywuIYg :
b1 T TR e — wileIunIusay Zdamiravuniusay
5 wanaailgn = e STAUATSIUTEY WUUFAIAR/SUINASUNE i {07 1- T
%6 AayaavAns HnsIagauuad aun. 5101 2sauldna e
& ‘leFunisadusuy aiiunisias/nalalasens e
iz : Page A =
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31 s Yy Ny nsusy
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1. umn

= o ETT N . o
‘EIE'IJ"IEIﬂ'J"II.Ilﬂ’I..!H"ILLﬂ:’JFI[]ﬂ'i:ﬁx‘lﬁﬂ'iﬂﬂ"l'ﬂﬂ\ﬂllﬂ"l'iﬂﬂﬂﬂ.rl.':'ljl.'-'lI'IBUﬂ’lﬁL‘iﬂHﬂ‘i:‘:‘-‘.iﬂ

2. dauamll

2.1  #aaadns <
- g #
2.2 fadsanuNniadAng <
2.3 dsmoaianaimniTa <
2.4  da-apavaaddizanunu
2.5 da-anovaddTudievaubaua
2.6 sEzEdRmuED <
2.7 wumaililumsiamana vaA A lUA AN IRULA: TIEUAT LAY WANW TS0 IART WaK

A5 7 (auudiuliein 5 uaTAN 2564)

2.8 SEAUTRIM I UWUFHIHATNEG W30 WUUTIAR (Reasonable Assurance or Limited CLJ iu Lﬂ (vnl GU a Q a 9] a r] (W ﬂ ssu
{Level of Assurance ) Assurance 0

2.9  seuaNuEimTzdAn 59 Materialiry

{ Materiality Threshold )

1YY AAFIUNTTUNAS......, VIETIWAUAT, FAIVUNITIRY

Fa3aNULaYa

WU 1 UNSI1AN-31 SUIAU 2565

amilay HnIuzaY
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3’]8\‘1’]14ﬂ’]§‘1]ﬁl'e]8LLﬁ%@JﬂﬂﬁUﬁ’]%L%@Uﬂﬁ%%ﬂ‘U@ﬁaﬂﬁﬂﬁ

Nanumildasuazannaunbiiaunszan TCFO_R_02

Version 03: 24432019

3. uauLua

3.1 'IIB'I.II.HFIIIB\IH\IHJﬂ'S

1) wwImaf Wi vusTauIEIRaIAnG

tfu MIuAuAN Y (OPERATIONAL CONTROL) 4|

1 e
2) wihsmaullan (Facility) /wuiti

auaauluns

. i ofal
('}::L_muwmmi:yl!fnwwuwwﬂﬂuaa vy ey

Tswnu, dninou, viuknminau, vasdinavees, va
winds)

3) w@naiivaivaune iy Tusuanadszaaufanslsinuani............. 41
3.1.1 lamaainszainenAns

UARILAR AT N8RRI T YDA U T AT AN 16 insTa LT TAARINMA
2amlas uda

* wuuAIuAN (Control Approach)

- MIUANNIIALUUIUY (Operational Control)
- AUANNI9NTSLEY (Financial Control)

* puududiununssuans (Equity Share)

LBNEITANUNNNY
LU dasUsaIN1saansiguluAna
Tuaygadsenaunanislseeu (54.4)

AU INUN Lauanauy
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s Menumildasuazganauiuiaunizan TCFO_R_02
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o Version 03: 244 2015

216nT w2 Q1R i 4

AUIENUNTIUADY nUTENUNIUADY

“ - 3.1.4  STURINTINNINUAYDIBIANG
3.1.2 uHuHIzailiam ’

- FWUARTIATINYDIDIANTIULARS Faaitity (1AMINENAVUATED Facitity [WDD 3.2.2) MINUKUATIHATIUAGHNA Scopes
UARIUENA 51T

Facility fians5ua2989ANT LUUFA Facility

Scope 1 Scope 2 Scope 3

WINgRe *f9NT848AR5 1Y Scope 3 liswlilumsinmuna

3.1.5  IEUTAUIIATAIBIANTTIRNEIINKIavaua R lisIN (53U Facility) fitiangan

waa laiiusau) WIHHAKA

3.1.3 UWHHHINTEUIUMTHER

................d..........w...................al...........a...... ....I...dy............... MmN R EE R EE AR EEEEEEEEEEEEEEEEEEEEEEEEE
'53‘1—!?1a_‘_U_!z_‘L!ﬂf!(lf’%lé‘?.l&l—.'.i’.!_3_4_';_‘1(_\!_34___1?!_'5_@__1_3_4_141J_§?__3411¢!_ﬂ_'_]_'i_'??f]__‘é!_ﬂ_’]_‘l_«!____(_5__HG
AQ8eY TSIALURTIATUSEd e fvag e ussmutona s
i vunveuwnnrrdssiiy-urlivetusaunisdaes-GHE-9N

Aanssuvesu3tmi

iy nedlaudniadn fsausudeglureuiun wiosdnsaglaiiiy
F9UN5UaARY GHG 91nAanssuvedlsssy Aasssyludaauly
shied

aanlas AMIuFaY amilan Amiuaay
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Fisaunsddanuaz

ARNAUNITIAaUNTZAN TCFO_R_02
u Version 03: 244 201%

-
ﬂﬂﬂﬂﬂ

wind 5

wiIENUNINADY

3.2 PaUWaNIAHEIY

1) MEGaunszanniaTan

o e o ] - -
2) MIELIIAUNTIZINMAHINIAIEY JINHLAH

supuleaanled (co,)

- dnmuf(cH,)

- lusps§panles (N,0)

- lalafWigaalsmisuau (HFCs)
- wasyaaalsarsuau (PFCs)

- gamnfsianvewaaalsa (SF,)
- lulngaulnsvlgaslse’ (NF,)

- HCFC-22

- IPCC Fitth Assessment Report ( AR5)

3) GWP
3.2.1 szunanmisMiduuwdslaasmaFaunizandizani 1 vaiaeAns

undnldaamuiiau
nizan (Emission maImInda "
SE anudag
Source) Loy Ty e { Capacity )/ 13 Fymiig "
Facility I NS LT A
nsaina [0} m‘W_lu_ FELNEL]
‘. - 0 1 | mwiauss )
LATENIAT £ ( Specification )
ATEVIUATSAIATTN
A A
| —

SIPUNYLISDUNTZANDU € N aUN. LUIAUIRSI89U

1wu HCFC22 158 R22

szyuraslaasiursaunszan linsenusenisluiive

3.1.4 33YNINTIUNINUAVDIBIANT (Scope 1)

o 1 = gﬁ 4 %
FTUALULG 109 (153Yla)

FTUNIAINISHEN 158 U

szyANdtEd1ALy 1N %39 Uae

(W13Ru1NUTHTIUNTTUGRY 1ngaeANIIEyUNMeInTsaIAulited1AgylaLe )
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sienumildasuazannaungaaunszan TCFO_R_02
o Version 03: 244 3015

- v
2I1anT wium 9

WUIBTIUNTUADY

oo a6 v
JTUNANFIUN LY

4. IMIARATHHEA
- 38finT1978 waneds dundsiwat (21Bwauiiwaivisgunainsinie lumauan 1) wia 3ad

dmadufingaya (gndimulanaiessuumTanTmnaINeawayaluoa 7.1)

1 1- o - o = ol
4.1 unaddaasmaG@aunizan MnravanmIaidvaulizwanh 1

Bayafan s #1 EF
- [ =
Nwadayananss .
- o o
.. dnue: Wudi | dludad .
undnldasmaFou . - - . . . flan
daua aad dudad | 18an | Téwn WANF LS .
AIzan . FERCH!

o = & o
HELEFE 37978 ‘I.E'I‘TII‘Iﬂ'I'E Hang1 na I.Bﬂﬂ'l'iﬁ'l-lﬂ-l

szyuraslaasfinuisaunszanlving o | | |

FrsEu A1

1. A

AUSIYNIS LURIVD .

\

12
a\ o/ 3 WU
3 . 1 ° 4 iglcjl ﬂ Q ﬂ iig\l V‘ Q ‘Mu ﬂ 6U a Q a Q ﬂ ﬂ 5 () BayaRenssadldnaminfhaia isryneandsamsasuiisuwasadnscinimialilummnad 7.3

(2) dayananTadlannmlannd Tiadneuwnmalumalsanalumnmviasdunadiadaly

- iy 1 = < v
(Scope 1) szyniaenlylunisiiuveya

=i ] W . [~ -y . o - . . o &
(3) ']‘.JI'“I'-iITI-l‘I"IT'JEl'llllflI‘l?lﬂ'I"I"Jllﬂ‘.JT'JIIEII-lﬂIJ'-iJ-'IPI‘!."I"'-iﬂﬂ ENTTLIAUNTEINBEHLGD LU Uinamirrsraianiiiang

i Twnsandriy “liinealdd EF” aaluaaami “Manvaidy EE”

U L, kwh, kg

aavilag ANIuFaY
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Certificate Number:
TGO CFO FY20-097

THAILAND GREENHOUSE GAS .
MANAGEMENT ORGANIZATION Y 4
' TGO

CERTIFICATE

Awarded to

PORT AUTHORITY OF THAILAND

ompany address verified: 444, THARUA ROAD, KLONGTOEY, BANGKOK 10110, THAILAND
Thailand Greenhouse Gas Management Organization certifies that
~ the quantity of Greenhouse Gas of the above organization has been verified

y Water and Environment Institute for Sustainability The Federation of Thai Industries
and found to be in accordance with the requirements of the standard detailed below.

Standard

= TGO Guidance of the Carbon Footprint for Organization

Verification Period: [01/01/2019 - 31/12/2019]
Total Greenhouse Gas Emission (Scope 1&2): 51,665  ton COgeq/year

Direct GHG emissions 23,134 tonnes of COzeq
Energy Indirect GHG emissions 28,531 tonnes of COzeq
Other Indirect GHG emissions 0 tonnes of COzeq

The agreed level of assurance is: Limited At materiality of 5%
Registration Date: 27 August 2020

Ef L

Mr.Kiatchai Maitriwong

Executive Director
Thailand Gas Organization (Public O
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(GHG emission reduction and removal enhancement initiatives)
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T-VER | Thailand Voluntary Emission Reduction
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