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(CO, Capture and Storage in Geological Formation)
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(CO, Capture and Storage in Geological Formation)
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PErrry = USamsdsesmoSaunizananmIdiulasamsEInIuNTIEN

vlmﬁ%aL‘wﬁawaae’fiasl,w,ﬂ%aafﬁ'ﬂs/qﬂﬂitﬁ/muwmu:éﬁ%{umﬂuda
CO, Tud y (tCOyelyear)

PETR Elecy = USamsdsssimomSaunszananmsmiiiulasemsdnsunsid
Tnfhanlasstng Wi lunsauas co, uralull y (tCO.elyear)
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v

6.2.1 i531mn13dasafoBisannIzanaINnNIsaNBhnlasINITE NI LN IR LT aINRS
a { % ¢ o [ 1
ﬂaacﬁa‘lum%wn‘s/qﬂnim/ﬂ'mwmmmmumiﬂum co,

N30 ANTSaWNIZANAINNITLN IR T oW A IN B RFA LA IZUIWANTUWRES CO, 32
‘ﬁmsmﬁmnmﬂﬂumuwmuzem6] FIRITUNNTURFI CO, INNNTZUIRATANILLAZKEN CO,
88N31NAT (Capture) LUHINTLUIUNNTEON CO, LNANNLALAIIUTUAUNITIRINL LA A1

=< A o A & o @ a o v A ' o
(Storage) sam"lﬂmmﬂ%‘lmmaaﬁmimaqﬂmmmmumuwmmmw (md) nvdsaynis
SaunszanlwdwimlesldaIasian1idwimwas T-VER-P-TOOL-02-01 "n13dwimsnislsas
A3 auwNIZANIINMTHNN NI Ta LW RIN a8 EaaINNITG L BBIATINITRIa WA NV LLUA LATINIT"
aﬂ'mhq@

6.2.2 iSarmnisilasgfaisannizanainnisannwlasen1sansunisiziiniain
TasszaldAr lwnisands co, irnna

msddssfmiiauntzananmsld Wi igesnanlassan e Wi lunss i wnn suwes
CO, ‘ﬁﬁmmwm’%iaﬁﬂiﬁaaqﬂnszﬁa%m%’umﬂﬁummﬁu CO, Tuam UM BTUN TUUEIHIY
vianIanIaagmngil CO, T asuaouedusasnarsmsumsuasarsonuninue 1ulUd
mslguunwnuslWi (Electric Vehicle n3a EV) §1wsun1suuss CO, (f14) Geanansndinim
ANINANT

PErrgieoy = ECrrpuy * EFeicy X (1 + TDL,) % 10° FUMITN (7)
Tagd
ECrrpyy = Usmnmmslglwihlunszuaumsvugs CO, lull y (kWhiyear)
EFeecy, = emstassfosaunszandnsunsndae/ldindhlud y (tCo,/Mwh)
TDL, = dasudmasidhgndelulassisiWihdmsumsde il e
T lwWAlud y

AT R ATanta s IR Usz1An IPS nvdsaufnaiSannszanannniyia b
Qs 1 a v d? a a U s 1 s dl
aInaINIMTININNMILEN M TawRineaGavaslse Wi lagldnannstusiuasaunin (8)
URZINNARWEN ba LU dwrmrinstdasfinamsawnizanlaglfiaIasdan1idwimas T-VER-P-
TOOL-02-01 "n138 I N1 TU R 08 Ta NIz NI LT a W R INagEaa NI
lassmIniauanrauiralasiny” atuaga

(3.6XECTR'p]'y)
(HGlps’y+3.6 XEG[pS,y)

FCrripsy = (1InIPS,y) X TFCpsy X [ NN (8)

Tasf

-

FCrpsy = UsnamsltiBawfineadadnsunmanae Wi ludiwndoanlsly
ATTUIWNNTVUES CO, Tull v (unitlyear)

I3 a tu I3
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TFCpsy, = dsmnmmsliBamdaesdaninuavaslselniide Winanls lud y
(unit/year)

ECrrpyy = Usmnamslglwdinlunszuiumsvuds CO, lull y (kWhiyear)

HGpsy, = USwmenudeurnsnuaiingaldvadlssiWinidelwinanls lud y
(MJ/year)

EGps, = uUSwmliimianuaindaldvaslselniidewinanls lud y
(kWhl/year)

Niesy = ddszAnsmwedoneduelsslnvilud y (fag3zndng 0 - 1)

6.3  iSurmnsdasgfimSawnnszana NIt ihnlasen1slwnIzuInn1san CO, tie
[ 3 & a a i
AntnuaslusnRnnessoIng lann

NIUaauATSaUNIZANANNMNIALARLATINITIUNTZLINNNTEA CO, N’m%gmm:ém%’u
8@ (Injection well) LNaANLALAIIUTUAUNITTRINGNLaaU anursaswInla asd

PEsty = PEstrry + PEsteiecy + PEstrugtivey T PEsteory + PEstLeaky amﬂqiﬁl 9)

Towfi

PEsry = Ysunwmidsssmosaunszananmadiiuslasemslunszuiums
80 CO, Wannifiasluduiumessaianeldan lud y (tcoelyear)

PEstrry = USamsdassmoSaunszananmIsinlasemIg v

Inafidaiwaanaadalunsziiumssa CO, thannLAvaslugwAwn
syalnenlaaulul y (tCoselyear)

PEsT Elecy = USamsdsssimomSaunszananmmiiiulasemsdnsunsid
Iniannlasstne Wi lunszuaumsse Co, wianniAulusufinms
syalinenlaaulul y (tCoselyear)

PEstrugiey = Uiunmmiddesfsizaunszanamnmssudulassmssnsunig
$7lwawa9 CO, uaz CH, ﬁu’%nm%qmm:éw%’ué’aluﬂ y
(tCOzelyear)

PEsTEoRy = dSnmmidsesfimiounszanainmasiiinlasesmssmiums ina

289 CO, Aldlum3vh EOR "laJﬂ’amdaﬁmﬁﬂufﬂﬁﬁuﬁaglj'uaﬂ
aualassmiud y (tCO.elyear)

PEsT Leaky = USiamsdassioSaunszananmasiinlasemsdnsung
57 mava9 CO, nnunasnniiumeldfanssulassmsgusseme
Tudl y (tCOqelyear)
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k'

6.3.1  i5u1mn13daaatBisannIzanaINNIsaNBRlAIINITEIRIUNITLHN [RA LT DINRS
a % 4 o [~ & a a i
NoazalwnIizuinnisan CO, tNanNLNUAI s wRRNISsIING 1aAK

miﬂa'a21ﬁ'}m%auﬂszamrmm‘nm"lmﬁl,%aLwﬁdWaas'ﬁasluméaﬁﬂm%qﬂmtﬁﬁm%’u
MIANAMNGH CO, FnsuniTea (§18) Gedurnlasldinsasdanisdinimwes T-VER-P-
TOOL-02-01 "M 3w mmsilaasfmmizannszananmaen lndidainasnaadaanniseniiiv
lassmniauanrauiralasiny” atuaga

6.3.2 iSurmnisilangfisannizanainnisannwlasen1sansunsiziiniain
1 Y A [ (=3 & a aAa v
Tavsznalinrlwnszuannisan CO, tNanNLALAY IS WRRNISSIING LA A

msﬂa’aUﬁ”ﬂsﬁﬁauﬂimﬂmﬂmﬂﬂWWWﬁ%ammrﬂ:maﬂhU"LWV“\Tﬂum%ﬁm%%aqﬂmtﬁ
° [ a [ ° [ o A °
FUTUMIANAMUAK CO, FMMILNITON TIFNNITDAIWIBINNINATT

PEST,EIec,y = ECST‘pJ,yx EFEIec,y X (1 + TDLy) x 10-3 ﬁ&lﬂ’]iﬁ (10)
Je
ECstruy = Usmnmwmslglwihlunszuaunmsaa CO, iNanniAuadluswAung

syalaneladn Wl y (kWhiyear)

EFeecy, = emstassfosaunszandnsunmsndae/ldindhlud y (t(Co,/Mwh)
TDL, = dasudmasidhgndelulassis Wi msumsdie i lddige

T lwWAlud y

AT R ATanr s IR Usz1An IPS nvdsasfnaSannszanannniyha bwn
Qs 1 a v A‘i/ a a U s 1 s nll
AINaNINTINNNM TN Ml Taiwdsnaadavadlss i laslsnannmstusiuadaunsn (1)
LRZINNARWEN ba LU dwrmrinstdasfinasawnizanlaslfiaIasian1idwimas T-VER-P-
TOOL-02-01 "M138 W N1 TU R 08 Ta NIz NI Mt a W R IWagEaann13a LT
lassmniauanrauiralasiny” atuaga

(3-6XECST_P],y)
Gps,y+3.6X EGIps’y)

FCsripsy = (1/nIPS,y) X TFCpsy X [(H NN 11)

I

FCerpsy, = USunmmslifomamasdasnsumanaalnihlusudigesls lud y
(unit/year)

TFCrsy, = USmamslfidawasesdaninueveslssWinings wianldlud y
(unit/year)

ECsrpsy, = Usinmmsldlwinlunszuawmisa co, iernifiuasluduiinms
syalanenladn Wl y (kWhiyear)

HGpsy, = USinmenufauwnimuainaalduaslsslndhidelnihanls lud y

(MJ/year)

I3 a tu I3
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EGrsy, = Usinadlwinivuaindaldvaslsslwiniiae inihanls ull y
(kWhlyear)
Niesy = ddszAnsmwedoneduelsslnvilud y (fag3zndng 0 - 1)

6.3.3  i5u1mn1slangfnisannIzanaInnNIIAIRRlaIINISEIRS LN Inavas CO,
ez CH, ﬁu’%nqummxém%’ué’m

miydassfioTaunszananmaduiiulasannuinamguianzdnitaa (Injection well)
NNIeendusaIdIuaIgNNT

PEst rugitivey = PEst fugitive,equipy + PEsT Fugitive,cory a“ﬂ’ﬁﬁl (12)
Tagf
PEstrugtvecqupy = UasnmmidassimIawniszanainmasiiislasemssniums
52 lmava9 CO, ﬁu’%nmwgumzﬁm%’ué’mluﬂ y (tCOselyear)
PEstrugtvecory = UssnmmadsssimmIawnizanainmasiiislasemssniums

T vaag CO, waz CH, ﬁnﬂﬁnu”uﬁuw?aﬁwﬁwﬁmvlﬁmrmQwﬁ'ﬂtﬁu
ATANIN3¥i EOR lud y (tCO,elyear)

6.3.3.1 Usamn151a0gfgl3annIzanaINNIIAIBRIATINITEIRS LN Inavas CO,
ﬁu’%nqummxém%’ué’w

1 23 o a { ~a o s Q a &‘
M3UaasiwIannIZaNINNNITEN L%%Iﬂidﬂ’]iﬁﬂit’)m%q&lL’ﬂ’]z@’]‘ﬁ?ﬂ AWLNAVWIZUY
1 L 1 § Q nl e 1 e é o
Nanria mum%mmqﬂmtﬁmmmm@m LLﬂzLL%’JﬁQ&Iﬁ]%ﬁ\‘JLL%adﬂﬂLﬁ‘U PIATUITUITNRUNIT

PEst Fugitive,Equipy = Zj (EFWeII,j X hWeII,j) X (%VNCOZ,INJ,y) X pcoz x10° a“ﬂqiﬁl (13)
Tagd

EFwei = @1 Emission factor ﬁ%m%'unﬁ%"avlﬁaﬁ%qum:éﬂ%%’ué’@ﬁ j (m*hour)

hwell = Lamwgw11@ﬁl"ﬁ’l,uﬂﬁl,ﬁul,ﬂ%iaaﬁ'ﬂsqﬂﬂstﬁém%'umsé'@ CO, a4%gM
lnzdmsuaan j Wl y (hours)

%VNoozyy = Sadnlasdiunasves CO, davSanasing m q@ﬁé’mjumaﬁ'ﬂtﬁu
(mni’@ﬁ&mazmmgm) ull y (Fhegszning 0 - 1)

Peoz = ANURWILIWYDINMD CO, ‘ﬁ'ama:mmgm = 0.00190 (tCO./m?)

j = %qmmzﬁm%’ué’@ﬁ j

I3 a tu I3
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6.3.3.2 53N 15180 gABLSannIzaNINNIIAIBRIATINITEIRS LN Inavas CO,
¥ o a A v A A [ v & AaAa o
LAY CH4mnmuumuwsamﬁ‘nnamvlﬂmnmgunnLm.l NIWNAN15N1 EOR

ﬂ’]il]ﬂlaElﬁ"]‘m%ﬂ%ﬂiz’i]ﬂ‘ﬂ’]ﬂﬂqiﬁﬁLﬁ%Iﬂ'ix‘iﬂqiﬁ’]%%‘ﬁJﬂqig’le%aﬂlad CO; ez CH4 27N
> A A 23 A a % [ <3 =3 A 3’ A [ [
Wm%ﬂﬂﬂiaﬂq"fﬁ'ﬂNﬂ(ﬂvl,@]"inﬂ%ii&mﬂLﬂ‘]J 5’)1]11]00 CO; ey CHy V]ﬂzﬂ']ill%%ﬂ‘ﬂﬂﬂﬂ&l']W'ﬁ@&lﬂ‘U

v a

A o Ada o o v
PINUAURIDNID NIUNUNIINT EOR ﬂ’m’am‘lﬂﬁ]’mm}mi

oe Soe

PEst rugitive,eory = Veasy X [(%VN coz,Gas,y) X pcoz + (%VN CH4,Gas,y) X Pcm X GWPCH4] x10°
+ mWater,y X [(‘VOWNVCOZ,Water,y) + (OA)WIWCH4,Water,y) X GWPCH4]

+ Moy X [(%WIWeoz,01y) + (%WWenaoiy) X GWPeua] quMIn (14)

Tagd
Veasy = naiaiindaldanmi EOR sz wihaliiugne 1ud y
(m®/year)
%VNoozgasy = SasiulasuIunasuad CO, favSanasmofinaalaainnisih EOR

wazdminelifiugndd (maai’aﬁam’;zmmgm) lull y (dad
321319 0 — 1)

%VNoHscasy = SaswlasyIunasuad CH, davSunasthaingaldainnisrin EOR
wazdminelifiugndd (maai’aﬁam’;zmmgm) lull y (dad
321319 0 — 1)

Peoz = ANURWILIWYDINMD CO, ﬁama:mmgm = 0.00190 (tCO./m?)

Pora = AWRILLIUIBIRNT CH, AAN1IZNNATZIN = 0.00717 (tCHA/m?)

GWPchs = anamwlwniiiianzlanseuvasfodiny (tCOMCH.)

Mwater.y = UsinaihfiAedulussnitemesdaidudunsefoannsih
EOR uazdwieliniugndn ud y (m3year)

%W/Weozwatery = sagulagiminuas Co, daihmintinfifiedulusznitanmsr
EOR lull y (dnagszning 0 - 1)

%W/Werawatery = sagnlagiminuas CH, datiwinihfiiaduluszningnisvi
EOR lull y (dnagszning 0 - 1)

Moy = dSinmhsuduiindaldanmvih EOR wazdmiheliiugndd
Tutl y (myear)

%W/MWeozoiy = sagulagiminuas Co, daihmintinaiuduiingalaannsri
EOR lull y (dnagszning 0 - 1)

%W/MWehaony = sagnlagiminuas CH, dasninihduduinaaldanmsm

EOR lull y (dnagszning 0 - 1)

6.3.4 5u1mn13laagfmSawnszana NN NRlANITE RSN lKaas CO, NlY
) Y 1 Y] [~ 5 N 4 1
Twn1311 EOR 1ﬂzlaLmaannmn‘luﬁﬂéfﬂ%ﬁaguanﬂaummfmams

I3 a tu I3
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NIUaauATSawNIZaNAINNMIANLARLATINITRIRIUMT IAauad CO, NITIN1Ivin EOR
VL'iJEJ?JLmdqﬁ'ﬂtﬁuiuﬁu‘lﬁauﬁaguaﬂmaummimami fwImmlaannaunIy

R A
PEST,EOR,y = VCOZ’EOR’y X pcoz x 10 3 FUNIIN (1 5)
A
laaf
a dl o o = 1 = ~ Qq:
Voozgory =  Uiunasuas CO, Mnanlslunavih EOR uaslnaludaunsdsnniniulusu

sl va A <[ 1 p 3
AaunaguanuauLalasany o 8n1zanaIgw lul y (myear)
Peoz = ANURWILIUULEITT CO, NENTITNIATZIN = 0.00190 (tCO/m°)

6.3.5 i331mn13Ua0aMBI3aNIZANIINNIIANBUIATINITEINIUNITI [Banas CO,
1 o -3 []
mmmmnmnumﬂ‘lﬁan‘ssufmom‘sgm‘smmﬁ

NIMANLNITI AR IWLREINALALTERINMIAILHBAINTINIATINT nstdasfaSan
N32AN3NNIIALHERIATINITFINTUNITINNEVDY CO, MURAINNLALIENINTM A NLT WD
7791781 Aan138@ CO, (Injection) WazN1T8A CO, LEIIFWUR CO, (Post injection) 18azLBA

AIRNNNT
PEst Leaky = Mcozngy T Mcoz,postNgy ﬁuﬂ’]?ﬁl (16)
Tagf
Mco2.INJy = USumaed CO, Mish mannunasnniinlugassznintemssa co, e
Anfuasluiuiumessdianeldau o anzinasgn ludl y
(tCOylyear)
Mcozpostingy = UINIDWUAY CO, A MR NUASIANAURSINTER CO, LASITBUT Db

gn1zna3g 1w il y (tCO,lyear)

7. mMsmwimn1sdasanizisannszanuanvauiaalasinis (Leakage Emission)
1A o a A A ¥
vL&l&lﬂ’]i(ﬂ’]L%%x‘]’]%‘ﬂLﬂU’J“ﬂﬂd

8. mMIAwImN1Iann1slassn1ziSannszan (Emission Reduction)

%

mMIsanTlaasinoiIannizanan ﬂIﬂix‘] N3 RIUIIDATW va@T 3%

ER, = BE,-PE,-LE, JUMIN (17)
lasf
ER, = miaamidsssfmsisaunszanlud y (tCO.elyear)
BE, = nsuUsdeammIounszanannadignuludy (tCOselyear)
PE, = msdassfmSanwnizananmasiiinlasanislully (tCO,elyear)
LE, = msdassmoiSeuwnszanuenvauinalasimslud y (tCO.elyear)

I3 a tu I3
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9. MIAAMANANIIALHWIATINNT (Monitoring Plan)

9.1 JHAAWNITAAAINKA

1) 1ﬁ;§w°@uuwiﬂsaﬂqsa§uwzlLLa:szﬁ,‘m&u@aumsﬁ@muwm]”agaﬁaﬂﬁuimams (Activity
data) #30ATIIFEUNANTATIVTANIRNalLanaTTaLawa AT TINAsssAnaasaiesie
aT19307 T Hiufavaulunisfaaunauazasiaseudaya mMIseuLiguIasiote (d1T) uaz
mgumaums%’uﬂs:ﬂ”ul,l,azmuquqmm‘w Tuns@iasnsdaaaaniiuandnen imw m3lsansudi
W3aNIATIVTANAI ;gw”wmimamsﬁadsz‘i_qldwﬂ%@”aL?«'arﬂ,@ wanaNHNTRans Qua
TNWN LLa:aauLﬁsmm’%iaaﬁamam”@m‘séhLﬁumsmuﬁﬁLLu:ﬁ,waoﬁwﬁmqﬂmzﬁuanﬂuﬁﬂmu
waspumelulszing %3893z IuEna 11w IEC, ISO

2) ﬁagaﬁmmﬁnmwLﬂumuﬁﬁwaamsﬁﬂmuwamsa@ﬁm%aummn G903
'i]”@l,ﬁuﬁagaslugﬂLmuvlw§§L§ﬂmaﬁﬂ§uazﬁswznmLﬁﬂ%’ﬂwﬂl,ﬂuvlﬂmmmmdﬁ auN. MRUA
%?amm:uuqmmwmaaaaﬁﬂm@iﬁsw:nm"l,ajﬁaﬂmfw"?f aUN. MAKA UAZAITATIIFOLTDYA
slﬁgﬂﬁamm?%mia@mwNa‘ﬁ"s:qluwmﬁma§ﬁﬁaa§mmuNaﬁsz‘i_ql"lﬂumswﬁﬁiaﬁ 9.3

a &l 1 v a
9.2 W’]i’]&dl@lﬂiﬂ1&(§l80(§lﬂﬁl’]&lﬂﬂ

NITLAa3 EF el

7] m®hour

AMURNE @1 Emission factor ﬁww%’umﬁ'ﬂ%aﬁmuLﬁﬂ:ﬁﬁ%%’ﬂé’@‘ﬁ'j

unsataya matdandi 1 rdrsdenniensulasimsuszian ccs Alasumstunsdon

maldnalnanfuawasfadug ndinddndedimmoeliiansaneddsdagiga
nILiani 2 Ardsdsnnunanuideilasumsdnuniasindsaduunany
Tﬂmjl,%mmty (Peer review) Wintanaszasmhsnuiidunsaniulunga

aq@ammmﬁl,ﬁmﬁ’ao

&l

9.3 N1INLADINADIAAMNHA

wnidiaas Vas, Ny

Tt m®/year

AMURNE USunasine o ﬁ;ﬂﬁé’@gh,meiaﬂ”mﬁu (@saaa“@ﬁam’;xmmgm) lud y
Lmdo‘iaga Flow meter

ATMIfaeuna Savsunasfmogisaoiio 3";uﬂ”umimmS'@ﬂ’am@”uua:qm%nuﬁ*‘uadﬁmﬁa

ildéwmmdinasfiannzanasgiu laofl Flow meter dadldiunisayd@ain
WIBNUNNGITD9

ﬂ?ﬁ&lﬁluﬂ?iaﬂ 1y MIATIIRALBLIRBLHEY LLa:msu”uﬁm'] aiaawduat1iias

W]
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wWAees %V cozNuy

Ay -

AMURNE fasulasUSunawes Co2 davSunasie m 'g@ﬁ' IAFUARINNLAL (A329301
gnzanagu) ul y

l,mdwj’aga Gas Chromatography

AMIfaeuna Slassiaagiulaslsunasedisdoiio PUAUMIATINIAANNAULA Y WAD
°uaaﬁwmﬁaﬁﬂﬂﬁwmmmé’@d’mﬁam’;zmmg’m Tagfi Gas Chromatography
@Taﬂﬁ%’umsagsﬁ”ﬁmﬂwmﬂmuﬁl,ﬁ'mim

anwudlunsfemn | nsaamevagisdaiiies warmItufinmoideudnainatas

WA

WALeas ECoppuy » ECrrpuy 482 ECarpyy

Tt kWh/year

AMURNE ECcppyy AoUSunmmsldininlunszuiunmsanauuazuan CO, aananfne

lud y
ECrrpyy  AoUSunamsldiWinlunszuiumsunss CO, aananfes Tud v
ECsrpyy AaUSunamsldininlunszuaunmsaa CO, WannAvaslusuiuna
sydanenlaan wd y

unsataya indasiiaiansaoaumsde Wi

ATMIfaeuNa Savsunaslwihnsulslunszuiunsiieadaslesldiasesiioniaia wu kwh
meter 984 Wiptiwfinanenasm e lwinmeidon wu luiasesuiiu 9ay
vathesasdeanatadaslesunssanfisulasrinenuildsumsusesay
TarvuauoIHHAN

anwudlunsfemy | nsaaseuagisdaiiies wazmItudinmoideudnainates

WA

Mfees EFtiecy

Tl tCO,/MWh

ANNANTEY fmsdsasmmSaunszanainmanda/lsiwin Tud y

IERREE NenuimMIUsssfmsaunizananmInaa/lswasaulnin (Emission Factor)
gwnsulassmiuasfanssuaamoiseunszanfivszmalay aun.

ATMIfaeuNa #sun1sIariena1statanalasinis

1RlH6N EFgesy 81807 aun. dszma
A1NIUNIAAMINNANIIAANISUADUNIBIIaUNITEAN

1AlTeN EFgecy N aun. Uszmeaanud w.a. 20982932 02108112030584
ANSUBULATAN NIRNTINT W.7. VBITIITLULIANVATUITOIANTUOULATAAINA

091fAN EF g, N aun. dszme 1AlT61 EFgeo, sgan aun. dszmeaunulu
I
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LONFENTD19DI
1. American Carbon Registry

Methodology for the quantification, monitoring, reporting and verification of greenhouse

gas emissions reductions and removals from carbon capture and storage projects
VERSION 1.1, September 2021

2. IPCC Special Report on Carbon Dioxide Capture and Storage, 2005.
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