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Guidelines for
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PRACTICE Design and
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dioxide pipelines
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Work Package 7 Best
Practice Review
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Best Practice Guidelines
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Plan for risk
management supporting
site abandonment

CO2:CAREIZ L » CTIE s - & E
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A guide to potential
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Framework
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Quantification
Techniques for CO2
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COgq Pipeline
Infrastructure Reference
Manual
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SCCS

CO: AQUIFER
STORAGE SITE
EVALUATION AND
MONITORING
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Aquifer Storage Site Evaluation and
Monitoring) 7' m Y= 7 FDOKRE F
EOTMEETHD, A7ry=7 b
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Energy
Institute

Hazard analysis for
offshore carbon capture
platforms and offshore
pipelines
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Best Practice Guidance
for Environmental Risk
Assessment for offshore
COz geological storage

EUDOHWI9E 72 =7 FToh 5 ECO:
Tuvxl MTEo TERENT=TA
A ATHY, CODUFE FRFE DV
A7 Gl L OB R TOHA X A
DOILEEZ N E LTV, BREEE
LFDOHER ECOs7ay=7 hOFEHE
IR E IR A NRE, E=X Y
RO DO EE ML T
Do

36

ISO

ISO/TR 27912 Carbon

dioxide capture — Carbon

dioxide capture systems,
technologies and
processes
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ISO 27913 Carbon
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Pipeline transportation
systems
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ISO 27914 Carbon
dioxide capture,
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Geological storage
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ISO

ISO 27917 Carbon
dioxide capture,
transportation and
geological storage —
Vocabulary — Cross
cutting terms
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FRICBT A EEEHK Th D, BlE LT
1%, COAZBFHET 5 HFED EFEK R, CO:
DOIENY - Bk - fFE I BE 95 FRED
FE.ATROT=XY 7B IO
REMIE I\ ZBEE 3 2 HEE D EF:R% e fit
LT3,

41

ISO

ISO/TR 27918 Lifecycle

risk management for

integrated CCS projects
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ISO 27919-1 Carbon

dioxide capture -- Part 1:
Performance evaluation

methods for post-
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i, A, AT BT SR L
L TR,
F®7.1-6 XEYRPDOHEBREOBH—E
CO2NET2 Carbon dioxide thematic network 2002-2005
CO2CARE CO, Site Closure Assessment Research
CSA Canadian Standards Association
IEA International Energy Agency
IEAGHG IEA Greenhouse Gas R&D Programme
IMO International Maritime Organization
ISO International Organization for Standardization
OSPAR Convention for the Protection of the Marine Environment of the North-East
Atlantic
NETL National Energy Technology Laboratory
RISCS Research into Impacts and Safety in CO, Storage
SACS Saline Aquifer CO2 Storage Project
SCCS Scottish Carbon Capture & Storage
WRI World Resources Institute
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2 FKIEFIIEHNO—MONTRNDEICHOWTOEERIEIEL. SRICHIB D E D
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a. Geologic Sequestration of Carbon Dioxide Draft Underground Injection Control (UIC)
Program Guidance on Transitioning Class Il Wells to Class VI Wells
2 FEfGH (EOR M) 725, 6 EMFIH~EBATT DRI, FrAERFER W23
TEMEOHREZRIEL VDTS XL AThHD, X7V w7 3R hOBEEIFBEICHK
TLTW?,

b. Geologic Sequestration of Carbon Dioxide Draft Underground Injection Control (UIC)
Program Class VI Well Recordkeeping, Reporting, and Data Management Guidance
for Permitting Authorities

FFAl 2 YT HHEBIIC KT LT, EREROHELE SN 5 HIEST — A EBICET A

WERT VA X ATHD, TV v 7 aXy FOFEEIBIHRT LTV D,

@ CCS M ISO ##%

CCS 2o\ T ISO #lkg ZAFR T 2 7o D ZE 2 (ISO/TC265, Carbon Dioxide
Capture, Transportation and Geological Storage (CCS)) 7% 2011 4ElZHia% S, ~HoOD
TE¥EE (B, #k, B, ©Rbds LOWGE, 2SI esE (Ve 2y T 1 v
TAva—) | AEEEERIE) 12X o TERTIRFIDED ST 5, EEORIIE
ISO DY =7 A MITHERTE D, HXEOEHRIRINITIEL 7190 LB THDH, 72

7-23



E/NBIZI1T 5 C CU S KB IFERERER (2019 4EJL)
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Hiks A B

47 FPLREL

ISO/TR 27912:2016 | COz [HL > 25 A, Fffi, 7'k % ST
(Publication stage)

47 FPLREL

I1SO 27913:2016 KA T TA RS AT I AT B
(Publication stage)

. FAT B P

. i5y2)

ISO 27914:2017 COq HitJE il (Publication stage)

47 FPLREL

ISO/TR 27915:2017 | E &AL L UL AT B
(Publication stage)

= EILRH

I1SO 27916:2019 AMHEEEE (CO2-EOR) FATEN
(Publication stage)

2H T 4TI e 1T X

ISO 27917:2017 IJaAN T 4TI T AR T T %bﬁfxﬁa
) — (Publication stage)

. CCS uv=V KO TAT7H A 7L FAT B P
ISO/TR 27918:2018 UR7EH (Publication stage)

% S ERE A Wk it 7Y N PR =0 X 4T ELkL

SO 27919-1 ?’bE@Fﬁfi B DRRBER [RILTE O RE R A 75 %BTT‘EXKEI
% (Publication stage)

) TN B OPRBER BN D258 L T PERE LE B

ISOICD 279192 | 2 bt - k552 125 D 241 FIE (Committee stage)

e A 2 B [

ISO/DIS 27920 EEA b X OWRGE g
(Enquiry stage)
E73) JL ikl
ISO/PRF TR 27921 | COz WD RGEEL
(Approval stage)

CCS 7m¥=2 NEKRDT A 7Y% A 7V VERL B IS

ISO/AWL TS 27924 U R 7 g (Preparatory stage)

& 7.1-10 I1SO FRIZDERFE & BEFR
B &R =S
T B [ PWI TlH¥E#HEE (Preliminary Work Item)
fERE B NP PrEGEBEHZE (New work item Proposal)
VERK B[ WD 1E2)5% (Working Draft)
AWI FrHZEEEH (Approved Work Item)
LE B CD ZEAFSE (Committee Draft)
DTR Htr s #EZ2  (Draft Technical Report)
AR B DIS [ERE K2 (Draft International Standard)
TR ER B FDIS AEEE A Z (Final Draft International Standard)
PRF EFE AR IEZSR (Proof of a new International Standard)
FAT B TR Hiffrs a3 (Technical Report)
IS EFEH#  (International Standard)
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713 FBICEY SREERFOFMRE
(1) REAR

TRENZIB T DM TO CCS DML, MEG Y% K O B E DRI T 2151
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BllshTnd, —F T, WM DIEHBNE. CCS D7) DEMRSE fkx 2O B
PIELTEY, TALICESSKBIBICCS 7ry =7 FREIN TN D,

FIT, BBEICBITA545%D CCSFEIZBWTEE LT A0, IT7r912 CCS &5
Mid> 2 WEHFFE L T B [EF L UM CRES) 235 & LT, CO: DETRICEET D k8
flzFid L. £ 0RO BT 2,

A L LT, CCS &M - 78 L TV 2 Eds KX UMk o STk O fedi 2 2% 7.1-11 12
T, ZALD OIFREICBIT 2 ERENC OV TR BTSSR A I L, Holg - AT 5,

£7.1-11 FRICHYLIEEZERFOFMAETEORR ELDIEL & Uthig O X DI

G
]/ Hir 35 ER/ A RTA

K[E UIC program for Carbon Dioxide Geologic Sequestration Wells %
F—A K7

. Offshore Petroleum and Greenhouse Gas Storage Act 2006 %5

EU EU CCS Directive %

e [E] The Storage of Carbon Dioxide (Licensing etc.) Regulations 2010 %
/v =— | Regulations to Act relating to petroleum activities %

(2) BEOHRHAE
@ KE

a. EHR®R

KENZHIT D CCS X, BaeM FIEPKOMREZ B & LTI CH 2 22K
{5 (SDA : Safe Drinking Water Act) @ F, UIC (Underground Injection Control)
Tl T Mo THFIERTWS, UIC 7u 7T AT, M FICEAT 2B O
RHBNIS U THHA 6 FEIZHEL TR Y., COUTHE D= DHIHIL 6 kit & L
THIFl SN Tn5, 223, UIC 7u 7 7 Ak, #AHBIHIE (CFR : Code of Federal
Regulations) Title 40 D THE SN TR Y . ik DL EEEIKIE & IITEEEETI3K
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E R R#T (EPA : Environmental Protection Agency) Toh 5, ZiLZiDiEAH
TOREEE I 2 LA RIS,

1) CFR (Code of Federal Regulations) Title40 : Part 144 ~ 148

2) Safe Drinking Water Act : Section 1421 ~ 1443

b. #FaI7A+EX

UIC 71 7T K BW TUIRERF P EAFF D 7 = — X OFF Al O &3 7 < |
(6 FARYHDOFFATHFE] O ER->TERY, #2H] - FEA - AEHEOFF A, 33T
BLTWD, FFATHGEIITLL T OEERLE L 72D,

D 7 a Y7 hOREREHR

2) HFEEY A N ORFEREAM 1

3) LB o —[Xikis L OVE IR E G W4

4) WMHHIEAEDREN

5) HLHORERT — 4

6) B¥RIORBR T v 7T L5

T B¥ET—2R

8) MBI =4 » /EHEE

9) HUHPASGETm

10) [JEARETHY A NEBRIB IO A - EASHG

11) BEked K OMEE LG 5

12) REMNERT 22 OO #R
INBEMICEEND T —XITHOWTLT = — XFICEH - Hili L EPAEE (L
T, [RE) W15, ) ICHRETDIRENHD, £/, UIC v T AIEBITD 6%
WY OFF L, OFEROGUI: & Bl ) EWIH R FEREIAETHD, L, 7F
ATHGFEAECEZ 0 5 DOFHEZE (LB = —Kiids JOVRERERIEZE, Rk LU
E=4 ) U /FER, EASEAMEER, EAKT %A MEBLS KO A MG
W, BREARS X OMBERGFHEZR) (oW Tk, JFRI 5 F/ICHE - B EE21T 95 &%
DD, 5 ODOFEREOME L LLNITRT,

7. LEA—REFLVREHBEHEER

AREHEIZ B THREHL, T A hOF—2 2R LTETY v 7 &7, IRy
A FBEVOVE2—RIk (EAYURHT X > T FEEDKIRIC R U 5 oI REMD &
5. PR A ORISR OMAE IR 2 MER DD, O L TRRO RO &
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7 OFEITRE AT T UEND D,
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I EARTRYMA FEBEBLUY A FAETEE
AFHHIZIBWTHET T, CO2 7 —A EZDIENBH B KIRIC B %2 KFE X 7
WZ & EFET 2 72O EAEILBROY A FOBEHB XA FoE=F) VT F
BIZOWTORTRERD D, ok, IR A FOE=F Y 713 CO2 7 /L — LM TR
BIKIRIC A RIE X700 2 & D3FEH T & 5 £ Tkl L2210 UE 7 B 7w,

. RARE S MEBEXGEHESE

AFHENZ BV THFER T, FANAEE S 17z CO R DBECIRIRIT & - TEERITHT
FCBIKIEA~DRBEN A LT GBI HFREE DT OTENC O W ORTRERH 5, B
JEFHBI DN OV THRIEIZEEN A, CO2 i3 MK IRIC B 2 LF L2581
HRMNTEAZE L L, RERARE LT 24 ReHLUNICR B ICHES ., TR &
&S 5 T2 DB ISEHE 2 FEAT L2 ude 72w,

Zuavxl MNHEOKRE, KR, BEOT vt A% L FIIRT,
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F—A 57U 7R, EREURNERET DG OAKBIZIHIT S CCS FELWREIZT S
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1) Offshore Petroleum and Greenhouse Gas Storage (Greenhouse Gas
Injection and Storage) Regulations 2011
2) Offshore Petroleum and Greenhouse Gas Storage (Resource Management
and Administration) Regulations 2011
3) Offshore Petroleum and Greenhouse Gas Storage (Environment)
Regulations 2009
4) Offshore Petroleum and Greenhouse Gas Storage (Safety) Regulations 2009
ZNHoHAlD 9 5, Offshore Petroleum and Greenhouse Gas Storage
(Greenhouse Gas Injection and Storage) Regulations 2011 (LLF. [GHG Injection
and Storage Regulations| &Fr9 %, ) IZH A MEEBLINE=FV 7T HHE
MR SN TWD D, KHEORIZR LT D,

b. FRI7AOEZR

OPGGSA (EIZH-5< CCS oFFRB I EIZ BV T, GHG #&FF A (GHG
assessment permit) . GHG 788 U — A kA HE (GHG storage holding lease) . GHG
JEAFF AT (GHG injection license) M55, TLENOME L LT DT~
K

CCS OFF#ATHIE CToh 5 GHG EAF L OUTHE O 7= OHEF]RFF AL, National
Offshore Petroleum Titles Administrator (NOPTA) 2NVEBL T\ 5, 72, 73T
® GHG EAITHEF361T. FANZEREFE Z R E L. National Offshore Petroleum
Safety and Environmental Management Authority (NOPSEMA) (Z & 2§l & 58 7E
TIN50,
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RHEICK L TRIE SN D, HEH EIRIEHEEEAHIFE ORE & & I 5720, Bk
BRI T D, TATOMRIEL, BE, ZOHELZWMETO20ERH Y, TAUTHEET
L EOPHPEZ R L2 T IR 60, BIRNT, EEIFPEHRZEID S ToNnDS,
72l AT 2HERH Y | REETIIARREOHEIT, LB U T2 T &
%o

ER(LOZEME, EU-ETS OMAITH % Regulation on the monitoring and reporting
of greenhouse gas emissions!’ (MR #HI) [ZHE STV 5,

(4) SHK #ilE

BRiAE I L OB EZEA 1S, HIBRIERZ (LRI SR OHERE |2 B9~ DA RIZ A SV T GHG O
HEZRE - il - AF T2 SHKHIEICOWTDOH A KT A % HERDELT AHHE
BE - Wit~ =a27 /L] ELTELEHTND, SHKHIEL 2006 4 4 A0S Haf7 S 4, %t
GLRHFEENHELAOCHEET 2F 2l L CHHFEREZTHR I 2130, 2KTD
HTEHRB LOFEESBA~A FWIMYMEAZRETFEEL B E LT 5, SHK HlE D%t
G L70% GHG I IRHEEZENTOMR TH S CO2, A ¥ (CHy) | —WR{b _%EH
(N2O) BLIORE 7o 4% 2 (A FazrFtah—R 8 HFC) | 2S—7uF
nJ—AR o (HFC) . N5 ofbhiigh (SFe) . =5-o{b%E#H (NF3) ) THY, CO2iZ
LT, = vF—lEREFoRLF—RBRETHITON TS, Zitbd GHG Pk &
WEEDOR S & SN D WL, CO2, CHsa, N2O 234EEMF, HFC, PFC, SFe, NFs (3
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EmeTh D,
ZDO~ =27 L SHK HIEORIZIT /2 20O, BLXOGHG EHEDOHEE., Th
HOWEETHEICEREINDIHEA O ES LTOFEAMEESNL TS,

(5) CDM

CDM (I EFH BT HHEDO—>T, EETHIMBETER, CO P ED
HIR EAER 2V EE T E GEEE EE) 1280\ T CO &L HINT 2727 m
V7 NeER LSS, TOHIBEO A7 LYy b GRAEPEH ARG, Certified
Emission Reductions, AT [CERJ &#579 %, ) & LTCHEE I EABIRTE DA
TH D,

CDM IZBW T CER 2R T& 5 7u v =7 MIRLNATEY | WAL A~ A%ED
AT R X —IE580 5TV D —F TR IR ECHRIRBE ORI LT E £
7RV R BN OB T bl Taol b T g,

CCS7my=Z MI2010F 12 HDAFX v 2 27 ZEB1F% UNFCCC D% 16 [H
frES4E (COP16) (2B T, CCS @ CDM & L ComgEn il Hiv, 32011 40
COP17IZHWVT, TOFHEE? PRESNTND,

(6) AFH - F7IL/A—%M CCS/EOR A k)L

THNR=ZMNOHPH A7+~ v 71 7 F 2 [Alberta Emission Offset Program | (2317
5 CCSBLWEOR 7mry = FRBUFHRERZ LYy M, THIKEEZXIZRET 5
CCS D= ® CO PEHEIREOH E7 1 k=] (CCS 7Fr h=ir) 3 BLW TEOR
DO OPEHHIREOFE T e k=) (EOR 7u h=au) D IitnFEESh TV,
InboTm hak, FAER 2007 3 KOV 2015 T L= Z MBIFIZ LV KE S
Nz, 207 v b abRHRETHOIFEIC CO TH LA, o GHG b FIE & ik oxt
BIZEENTND,

BB, ZOHIEIXZ LYy MDD OREEZBRE LTV AH20, PEHE TR
<, Pmvzs ML D OHIBELZ ER&ILL T\ D,

(7) XE-HUITAHIL=FM LCFSO CCS 7O k)L
BV 7 =T ORI EZREEE (Low Carbon Fuel Standard : LCFS) 1%, 2006

2 BES BRI OBWIIOWTIT, BEA 727 A MLV UTOLBVHBEINTWS  BENEY
A DIRIFEARPZFES—RIT O N, T %472 (HFC, PFC, SFs, NF2) IXEEMIZDH
ENOHFH THLEETORERNEFE THY ., FEFTTHLBEETORENZ N E VW) FEELEEE 2, BHEL
THZLE LT,
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=0 Global Warming Solutions Act [Z3:-3% | FINICHIT 2K v 7 20Kk, £
AT DRI, 38 LN GHG & £ DD RETEHE OHEHHEIEZ By & LT, 2007 4
WZHIE SN HlETH S, LCFS X X—ADHIETHY . BV 7+ =TI THIE,
fiba . FRit SN D HREI ORI R #ETRE  (Carbon Intensity : CI) OXUEZEDH D b
DTHD, BEO CIBFEHEL VIRWEEITIZZ LYy RBRRA L, EHEL Y @mOEEAIC
IR D,

2018 D LCFS OKIEIZ LY CCS 7'm ha AL <A shiz, CCS7'm ko
(T, s B O A PE I BIE T 5 CO2 DHEHIAHINT 5, F72iF, CO2 DRIEHAIX
(DAC) #%Eid 5 CCS7ry =2 MIEVY, LCFSD 7 Loy MR T 572 D%
HEEDHTND,

723 BEDCOHHES LUV COEIREDT HV T4 2 TJI12HI1+% CCSIEOR DER

OE:{%
(1) IPCC2006 &4 Ry RYHA KSA Y
O #E

IPCC2006 4FA > X2 b U HA RTA BT, CCSIFEIL F2H =¥ —|
DB FEIZBWNT, 32—Vl MY b Tnbd, A FT74 2 Tix, COz D
I, s, B OB B T 2P EORETIEIN RSN TS A, COz DRIULEFEIC
BT OHEHBEOEEFIEICONTIE, LLTDOE Y COHEHIRIC L - THEZe 2 HIZFLHk
ST\,

@ HEAE

A Xy U TR FEOENTHERICHHEB KORES T TO AL
GHG Z#&ET 252 L LroTWaH oD, MR MEICEHTO L L LRoTND
2, CCSITHIT HHHEDREFIEIIIMBHHLORE E TIEE EN TV, 72720,
CCSIZRITDMHEEMRPEEDIZ L A LIE, o h T TV —TitEEn TN LEZXHh
5, BlzIX, CCS 7my =7 NCHMTHENEZ/LIDICPH SN CO2iE, =x/L
F—ERNOOPMICE END72®, CCS 26 OHRHITIZE TR0,

IPCC @ 2006 A X b Y A T A4 Cld, GHG OB EFiEEZ £ OEMES I
Ji UC, Tier 1. Tier 2, Tier 3 ® 3 BFEIZ /01T TR L TS, Tier 1 ITRABHOTEB)Z
SEHOLNLOED LT 7 4V MEOHHARE A IV 2 H1ETH Y | Tier 2 1FERIC

S EEANVEHEEITERVIEIE S OB A E®RT 2, Bl id, FEEDMMEM LBASHIZES,
B AROEPFEFIC L D L& E e,
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EO TR Z NS 5 TH D, — T, Tier 31x, E=% U o 7 O RROEHEFHH
HOVA NETT T NEGOT =X, BIO, ¥4 NEFOET VEHEERWD Hik
Th D, CCSITFEDHHRIEZIBRE TE DT ERBAT —Z BPHELATNRNZD

H L Tier 3 O HFIENMRA S5,

a. CO,EURERMEICEITBHHENEE

CO2 DENLEBEC 31T D PR BEO R EIFIEIL, CO FEHIROME I X o TERBINC Gk
ENTVDA, TIZTIIREKL LT, 2= BEERE ks nd, FEEFZP
D& B EERBERI R 75 O CO2 B SWTRHT 5,

[ ERRBERERR 5> O CO [FIIE, FLHZAIHT LW T 2729, Tier 312 k577
NEAT— 4 AV RERLETH D, COPEHET, LLTFORERICHE, REHY
BB OHEE SN O PR ED HEHAI L 2B &E 2 72 L sV THERH 5,

Emissionss = Productions - Captures

s=CO2 Z PN PO 7 AV —/% 77 TV —

Captures = [EY E 4172 CO2 D& (GHAIE)

Productions = [EIX AN 72 WA OHEEPEH &

Emissionss = JEHIRO DT TV —/H T H 7 TV — CTHRET HHEHE

b. CO: DHIEERFEICHITDHLHEDETE

CO2 OEEIZ 1T D HOEHEN 2 BRI 2 F kL, [ 2BV —] OF 5 &E|IC
BENTND, CO: DA T T A URIZONTE, FAFRER T — 2 B3R LTn5
72, KIRH ARAL T T A kDT —H 2D E Tier 1 OPHRENFIFATE S L L
TWb, CODRA T T A UEETHWD Z LN TEDEREOT 7 4V MEZ, &
72- 1R, S BIT, i OB & 3l [ A O PRI FE-S < Tier 3 D HIET
HEMT LI ENTED L LTS, MIREOS AT, PrHREOT 7 v MEE
FAELZ2\, 2D, HITHEA LRFICHEFHI LY CO:0®EAFHL, ZDHEKS %
W9 2 Tier 3 DHIEN RSN TND,
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£ 7.2-1 COEIURY A FDSREEFEYA bADIA TS A4 VEEIZE TS Tier 1 #
HEREREOT 74U ME
PR [ TREEM I TE BT
v | BEE | B
CO2/84 754 V¥ | 0.00014 | 0.0014 | 0.014 +29% LA TSA Y
ECLHEERBEE 1km. 1 EH=YD
XHITZ L (Gg)

c. CODEBEEREICHITIHHEHENERE
CO2 DHIHFRTREIE D b DIFROHEE(ZIT, CO AT DRNWS A LA — N2 BfE L,
H A NEATH D Tier 3 DHFIENRENTN D, EAZNT CO: D EWIH) /2 EhfE 4 B
RS 272012, IR Z T U CRRE RIS S b alRetE 23l L, §_T
ORI AZFHT 5L LTWhH, ZOHEITITLLTITRNEL R D,
a) MVEFAUBREE L O BEIC K0 | TR OREMEN LD X D IR S LD )
AT TeH, BIEET AV EET, IRV A N L ORI O HLE O HUE O %
TR AR
b) CO: DUFREE~DEN LIRS AT LOFEROZEBHOET Y 7
o IR AT LADE=FY
d E=F YV U THERERCTITE Y AT AOET NVORGES X OV E 7213585
B, CCS7mry=r FbOHEHEOHREITT 5 BRI R BIRITERE STV
W, AERIEL, CCS DA FPAEHE & IKFIC, ENTRAET LT XToOHHE
EWMETONENH DL BB TS,

(2) *k[E GHG Reporting Program
© #=E

KE D GHGRP HlETix, CO2 DL, JEA, HFREDOZNENEZMRETLHT I —
WD, 1211, COsDikzExIGETHHT T —F72\, 72k, GHGRP HIE D% 45
L HHHERT, EITHER 25,000 H LA EO GHG A8 KOG T 2HEsk Td 223,
CO2 DEMN, JEA, RN T 5247 Y — 7Tk, GHG T/ CO DAz xt5 L L
THEH, LI, WRDLIED CO: THL THHMEDONRER D,
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@ FEEHE

a. PPATI)— (XIZCO.DEYE)

GHGRP #2388\ TEIZ COEIRZxtB T HH T Y —iE, PP 72U —Th
5, PPH7 IV —L, [CO:DHtHE ] Zxtgdt LTHY ., MEHNEZIIIFEEH
B LG T 272012 CO 2RI T DM F 1R B END, B, ZOHT Y — 3t
MEICER L TWATZ0, CO: ORISR EITE Thun,

PP 5 =Y — CHIET 5 DI%, AEETIRICBWTREILS - CO2 D&, CO LR
MHEIRENTZ CO:DETH D, O, AR L OEH Sl CO:DELIHR L
%o El0. BRHEHHICOWTIR, OB T T —THE TS L Lo TV D,

PP 7 TV =2 2REF LT, BERE IR &GO T — 2125 <
AaHANT, ZNZNOHFT TS B0 H ZE) BRXO—EMICHEI S 7z CO2 D
BEHEEL, LA To0b0ThHS,

b. UUATI— (CO2EAE)

UU A7) —iF, F~NEASIND CO:ZRRET DN, BiBDORR T IV —I(C
FETLHHOIXUU BT IY —TEIHRETERY, £D72D, CO-EOR %D HAYTHE
fii SAL5 COJEANRH.LEZ2ZD (UU AT TV —& RR AT I U —DEWITEIT 256
X, RT7229%ZM) , UUBT TV —THETDIMENDH D DIE, JEADTZ DI
ST CO:DEDHTH D,

UU A7 3 =26 2REHET. HRIREF E ARG O7 — 2 12H-5<
REHNWT, ZRENOHEFT TN 3220 2 &) [ZIUEI LT CO: DEDT — X )
LEMRELFIETLIHDOTHD,

c. RRATIYY— (COBrEE)

RR 773V —i%, RHITEAZHE LTI R ~NEASILD COe 3G b 725, £D
7z, EOR 2 Z#fid 256 TH-ThH, REIFHZHANE LTWHEAIZIE, 2o
TAY =Y TS (UU BT 2V —& RR AT 2V —D@EWICET 236/, #
7.2-29) . RRA7T 3V —CTHRETD2LERDLOIILLTFTOHEA Th 5, Z 2 TIHRE
E LT, —FRICHIFITE S CO2 &&2 RO DRETEEZ T,

D ffs Sz CO2 D&
2) JEAS#LTZ CO2 D&
3) AFESNT- CO: D&
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4) HEHLIFM L7z CO: D&
5) [EAWRERFEEAHOHLODMIZH 2 EOKZE» S OJRR &Iz LD

COz BEH &
6) HRFEREFEAEHFOHIODOMICH 2 EoOE» 6 ORR &Iz L
COz HEH

7) N OHIEIZETE Sz CO: D&
8) M TN DOHUFIZATHE Sh7z CO: D RFHE &
—AERCHE T OB TR &5 CO: DEIE, —ERICEA S CO2 BEDAF A
S BRI L2 CO2 DR & KRR B OIRIIC L 0 JEH &7z CO2 D % 75
LBIWTEHE SN D,

7. BHFEFLERATREZEELTVS5E

LI E T IT RN A A REMACAEE L TS HAICIE, UTFoREZHWCTHEET
2,

COz2 = COz1 - COzp - COz2Ek - COgzr1 - COzrp

CO2 = WO RN HiF% THI T DO HIfE AT S 417z CO2 DR (t)

COz = MEFEO—FMICZOHT TV —DHFFIZEA ST CO2 DR ()

COzp = WEFD—ERICAFE STz CO2 D (t)

COzp = WEFO—FRITHIR ) HIFIR L7z CO2 D (t)

COzr1 = B2 D OIFIRIC L 5 CO it & | JEARAFIIT 2720 Dl dat & JEA
HOHTA ORI RE S TR D O O —FR O EF ()

COzrp = #2525 OIFIBIZ L2 CO kR L | AERZFHIT 2 72D Ofi it & A
HOHTA ORNZELE ST b Ot O —FR O AF (t)

EOR MNEMi SNHHBA. VA 7 —THNOWHES FFICHEIS . CO D&
TNHY s NERET RS EEHTH AT D,

{. BHFELEFIRAAREZEELTLELGS

AN ETNIKIRT AFEZFERINCAFE L TORWEAE, LFOXEHWTEET S,
COz = COgr - COzE - COzrr

CO2 = HEAFEDO— RN THL T DO T8 S 417z CO2 DR & (t)

COzu = MEFEO—FMIZZ OB T 2V —DOHFFIZEA ST CO2z DR E ()

CO2r = HEF D ERMITHIZ ) BRI L 72 CO2 D (t)

COgzr1 = HAR O DOIRMIRIZ L D CO PR L, [TEABEZFHT 720 D& & JEA
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HFOHLA OFIZHRE S NG b OO —FFOEFE (t)

(3) EU-ETS
@ #ME

EU-ETS i%, 2013 4E~2020 4ED% 3 7 = —RIZBW T, CCS 2aLefi Lk s ¥ —%
HA L7, EU-ETS ® CCS OEELEMDOFRHEIL, FEHIZLDN—AT A VOFRER
BEOBENRNZ ETHD, CCSDA T 4 7Ix, B L7 CO2c L, HEHM
EGRT HMBENRL DT EnBAELD, 20, MR, sk X ORHEICEE 9~ 5 5F
EDPHHITHE T D2HENDH Y | AU LT 5 'mOPHFTRE L 22T HIER 570,
CCS BIEDIEENC DWW THENRD N D DX, CO2 DPEHOATHY | ZOEELDE
f1Z. EU-ETS OBIHITH 2 MR HRNCHE ST\ 5, MR HHIO Annex IV @ § 21 (T
COz [FUNEEFEIZ 31T D HEHE DR EF L, §2212 CO2 D31 7T A gkl 31T 2 HEH
BEOREHFE, £ LT §2312 CO2 DR BB IT 2P EORIE FIEN R I T

N

o

@ EEFE

a. COEUREEFEICHITHHHENETE
CO2 Z[EIN T HFHEFE L, CO2 MINEFEIZ BT 2 PEHBEOHEEDERIZIZ, Dl L
LUF D CO2 PEiliz B L7221 uEZe B 7wy,
1) IRMHERIC XV kOB~ D 7205 72 CO2
2) CO2 [HIIZ B ¥ 2 Ji A% 12 36 1T 2 BREHCE R DI BETS & UV o fih oD B LS )
CO2 [FINEEFEIZ 31T HHEHEDREICIZ, BLFORE W5,
Ecapture installation = Tinput + Ewithout capture — Tfor storage
Ecapture installation = CO2 [FILfix > & D CO2 HEH DA F
Tinput = EUFERZ AT L7z CO2 D f: (RIREIC KV ik DB ~ED 227> 72
COz)
Ewithout capture = CO2 B FUX E 72 Do 7o EARE L Te B O HEH &
Ttor storage = [FIIX S AVEE B S & 72 13RI V14 b ~FB1T L7= CO2: D&
CO:2 [Efitigk 72> H AT D CO2 D ECIFILAEIT K U finik BEFE~1HED 721 CO2 D&
X ERHE > AT MM K o TRIE LT IUT 2 6720,

b. CO,DEEEBREIZH ITIHEENETE
EU-ETS Tlix., "M 7 I A4 1255 CO 8t b D GHG O =%V o 7 L s
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FERMEL . — & —5, Wik Ry b U — 7 (TR S AL T OMIBIRRE A 5 0 D 3
W%, CO2 DEEBFHCIR T 2PN BEDOTEIL, LTOWT o FiETERT 2 2
LELTWg,

7. CO2RDATy bETI Ty PO

AT TANTBT D CODA 7y bET Y BTy O E AW S5EITIE,
LFoRIE S Pt BEZHET D,

Emissions = Eown activity + Z Tin; ZTOUTJ

Emissions = #iitx v 7 —2 @ CO PEHEDGEF (b)

Eown activity = #iiik % v b U —27 BN L 0P, ZU2iE, FEXRMBTENI
DB B DY A E T, Bk S D COITEERT 2Pk TIE7Ru,

Tivg = AR @) Do#ERy N —27I128 T L7 CO2 D&

Toyrj = O G) DEEIER Y U —2 % CO2 Ot

1. HHROEHNE=2YY>Y

AT TA O EREE=2Y) 7T 556100F, U TFORICES S P &L RE
T2, ZOFEZFER LGS, FEEIT @iExy MU —27 O & O iM%
M TB%ZBRIRNT & B FEREL 2 TUTR B0,

Emissions = COz2 fugitive += CO2 vented = CO2 leakage events = CO2 installations

Emissions = ik v N7 —27 0050 CO HEHEDAFE (1)

CO2 fugitive = FIER v N —27 235D COz DHGEPEH D& (t)

COzvented = Mt Y NT—27 350 COz DRHIZ L HHEHO R (b)

CO2 leakage events = BER v h U —27 ODREAIC L VKR L7 CO: D& (t)

COg installations = HHXEFR v N T —27 D34 7T A CHHGR SN D GBS CIRBE X 7213
ZoMmoT e ALV HEEN S CO: D& (t)

c. CODrBERICEITLHEENHETE

I =2 7Ly 7 A BIRIRARE S 3L, CO2 DR ~DHEH £ 7213KHE (water
column) ~DOMHIZORNDGEIT, ZORREZHEHE AR L, ZOHHEE=41
7 BIOHE L2 670 IRBICKd 2R IEHTE 25 U T, T O RO
NHET, EREBICIMENLE LD, ok, COUTRIZRIT D EE(LTIE, o

O EESIH, KNP, ATOSTIN, i OEEN It] Lh->Tna, Tif OoffEEEx615,
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Mgk B3 o 72 CO2 Z PR RITIEBM L T b3, £z, I M., £
(T, MORERRICBAT L7 CO 2B LW TIER B0y,

7. EAEENORES L UEEHE LE-20EE

FEAVESED B s X Ot L 7= BOBE IR, BICEHINCESS b L LT

Bo 7B, JEAMEENLHH LTEEIZHOW T, FHINCES S FiEOa A MREEPT
BRWEEBMWGEITIE, =2 U VRGN N T 7T 0 TS o ik
THRWELTWD,

{. COrEOR#BEMNOHMHESLURRHLELE-ENETE
CO2EOR #3E b figids L OHufebE L7 BOBEICIE, BMICLL T 2E=4 1
A
1) BORHEHIIE AT 2 FTREMED & DM A BEERE L WAV YA Z L TF b
2) VLT AL vy (HfERYT 4 TN—TD VAT AOMAIC LY T A
A OWRE PR 234 U 5 FIREME N & 5)
3) FEIRED CO:N 7 LT MBS ERNE T D CO /=Y v AT A

9. FEaAVILYIRNLDRBIZEIBEHENETE
a7 Ly 7 AL ORI L D EIX, T=2 Y U7X 25HANC S & &
B L, MEWRICET 2 A EEMEITRK 7.5% 35,

(4) SHK #IE
® #=

SHK fllE£IZ31 % CO2 DPHBERIE DOXEH L, =3/ F—iii COz D TITFFE
FHEPE I &R ERE RN T b D, FEEFEIREE & IXE TOREFTOT X
NV —E R E A AT T 1,600 KL/AELL EOHFREETH Y | FrEmnsdkHE IO
TIEFE=RINFX—DFHOEIEFICET I L > THIBHES N TWD, FEZ RV
F—EIH CO IR L Tid, 4 GHG P RO EFHEFTOAFIAS CO #AH T 3,000 t LA
EThrl, BLXOFEERECHEIEATOMHEBOHN 21 ALLETHD Z LN
SHK flEOXMR LR D54 Th D,

@ HEEHE
BB LTI 2T ' =7 JIERR TNV T, F4E L7z CO:2 B~ T 555
. R RITEE ORI RV E DFRIRRH 5,
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—F T, T F—EZEEB L O L F —mIFEPEHIEEIE B (2B T CO2 DEFRIZES
THEB TR,

(5) CDM
@ #M=E

722 HTIk~7=@Y , CCS 7m ¥ =7 FF 2010 D COP16 28T, CDM & LT
DAEHEDFRD BTz, KV TH 2011 4D COPLT IZHBWWT 7 U — VB A H =X LD
TrYxs MEBIE LTO CO DRI KL OHIEHTREIZBE T 28k L Fhi ) °) BREX
. CER BITIZE L CoHEN RSN, 7 LYy MR OHR TR S ol s &
%, £ ORRFEIHE COMGEE A HIREICX LT CER OR{TEZRD L b DL S, HFa
2 X DRERER A EORGEN L T L72BRIC CER B RITEND, ZOE%IT L= CER ® 5%
F7eYes NEREDOAETITR Y= RnE~B I, I L CO: i E
wL7ea. ZoBilgost LICER S,

CCS (2B L CiXlalds L OMLERRR . /A 7T A L okak i, JEARIOITHE % v 7
&, TRTOMEERERNEERNRE LTEDLN, TRV FTEAAY MPBIEAK
THRETOIATIAINTEAAY M@ L CHHEEZERML TV D,

CER OXG L 2 272027 v = 7 MR CHELZFANREKT 2 0LERH Y | CCS
IEENZIR S ToN—A T A VORERET=F Y U ZIEBOFFMEDE RN ERIND, 70
TVl MREE, 7 LYy MIFRPICE SRS R SN O REREIREFIC L o T CER 3%
TSN L 72> TV . GHG HEH &3 X OHPRE DR LWWEE S IEIE ISO 14064-
2:2006 (GHG PEtHEDOE=42 VU > 7 W&, BEEFICOWTO ISO Hifs) #ZEIC LT
W5, CDM | Tix, CCSiHEIN b DEHRF L UM GHG gittERNERfbah D
E0, ey MEBNZ X DRFEHEEIC L o> T S GHG $ BET & & 72 o
TWo, 723, ZOPkHEIX CDM N Tkl (Leakage) &FHINZS, HrEH A R
b OB 72 L I3 R R 2 BR T TV S,

ZOHBEIZB O TIEAMENER SN TEBY, CCS 71 Y=y b CIIEANEEBLART)
BE=Z Y T EITOR—=RAT A T —ZEWE L, [EANEBE THEIK 20 EFOE =%
U TRRALIR>TWD, 10EM—ELREAHR ST, SbicEnEToE=2Y
YITRERD OSBRI EAE LA RWELFEH TE 25 G0HT 0 Y =7 MET L5,

@ HEAE
CDM TIIR—RAZ A U FZBIT HPEHE & EEOHEHEDZEZHIEE & LT,
7Ly MR Z WL OIS T —E O AL y IZOWTHEIB LT\ 5, FEHOERIZ
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SN LRITLL T oWy TH 2,
ERy = Bey - PEy

ERy = #if y o OH| =

Bey = #ifly HOR—2 T A Pk &

PEy= iy o7 v v =7 hCodiil=

B, ZZITHWLR TS RITATHO ISO 14064-2:2006 2 EI1C LTE Y | MM
[ ISO JEYEIC THERR T& 5,

ZOBRCHENI IR D _X— AT A VR L1, CCSTEBh & FEhi L7220 > 72358 OHEH T
b, ey MEHEE T IS0 14064-2:2006 |2 CREHENH D, N—2 T A VP
w2 BEMNT DT, U TOERNPEEICR D,

1) GHG #FHRCHTREEE 2 G077 m Y = 7 O

2) ¥ Tuvcs b ERUEREOHIBEZH L TWAioT ey =2 MITH
DB ALTN D AR

3) T — X DAFHHEME, (SR K OWHIR

4) TOf, TuY = N ORRIEICBERO B HBOR, Sl . e BB
HIFREY 72 1 o2 B2 BT 2 T

ZZTOTHNER—AT A U ERET HERICGREIZ2EEIC 2 b0 L 5 RFIeE O
NEREND, HEFEFA FOR—2T 4 UERE L TER SN2 I A1
W, HERDEFAE R, HE TFROEHR, HEMEZOEHR, K SCHEFEIEREN T S
N5, &6z, HHOBIHEN S 2RI EICE L OIEMN =21 L /R
FHINER S, BHICE IR0 EPFHRFIC O W TR, GENRWVEHR b LB L 72
2o

(6) T/ \—% | CCS/EOR 7O kL
® #M=E

THANR=HIMND CCS 7 ha/LBLWEOR 1 b2/ TlE, B2 6N5TXTOHEH
WRERMEAY A RT v 7En, 7rYzs FOERILVEBEINLINE I ML
T, BEIZEDDN, FORVIBHEINTND, X—RAT AT vy=r MaFEi
LTWDIRETIHE L, 2L TSN DPRERESCRIRIL, & RIEOX R HER
AEINTWD, KAIZ, Y rv=zy NaEE LR, RIBISHEN £ 723803 2 gk &
ITEEILOIRE L TEORITHITR G720,
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@ HEEFE

CCS 7my= 7 MTLAHHHMEDEEIX, X—AT A &72% AL CO2D
B b 7uvzs MR8 RE] 22 LW TERELSh D, ERKIZEL, [H
I, Wk, BTRE OB K 2 KBNE STy,

N=Z2F A %, EALT CO:DEZEAFFIOTHML TRO D, Ymy=2 Mk
HHEHEIL. AV A b Tolt LRk, T RAT~DIFR, BLTO7 L
Fx—r CCSIZHBIT DTN TOERRMBIHOT R TEBELIHEIND, PHHIED
ERT, FEICLIHEOHER IO =4V v 7 ERICESHWTESN D, 7
B, BE=F U U ZIKRBINTEFHICESWTEm SN D,

EOR 7r ¥ =/ MZXDHEHHIREDO R EIX, X—A T 1 &7ed TEOR % FEfii L 72
VIRRE TOPEHE) 25 TEOR 2% L CWAREETOPEHE] 22 LW TER(LSH

EEALICEE L, B, @k, A OBMEIC &5 KBS Tunian,

EOR D 7= ® CO2 R D5 & 72 2P HIRIE, A A EPEE T2 (3D pEZE D 2 FHIC
SEEND, WA AEFETIE, CO IO =D OBEHEE, FEA ADRIUCEIT 57 L
T LR TR A Dk &AL R — AT A CRETE D, EAT A Ok L EA
B DREHEE ., BXOEAYA TO7 LT &k, SEHIROREICBIR R < _—
AT eTu Y= NEETRI EEND, b, Hukdk & B AIEE LS hzgn,
FEER S 7z COe . BHEA SN o oA i3 & LTt Eahn b,

N—=2 T A &M (EOR Z % L 722 ikEE) Todeti®iT, FIMmRERT —& 2 Hn
T, FtRICE e snDd, £/, EOR 2% L TV 2 RETOPHEX, CCS 7' m b
2L LRI, HRIC KD EOHEE, BV, E=F U U VI RERICE SN THEM S 1L
D, B=H ) U AR I NI E SN TER SN D,

(7) AYTAHILZFMLCFS®CCS Fa kajL
® #M=E
LCFS 7 Loy MESGOxIG L 70D, T H CCS 7'm haLokfg L2 CCS 7
oY/ MI, BEICUTO 4253752 nTE5H, 72720, CO: DETRITEEE (K
JE. BEmAT AW, ¥£721% CO2-EOR ZFE i § 2T A H) THEMIND Z ENEMEL L
24

1) DAC 7u v =7 b

2) WA AAPEIfES CCS Fry=2 |k

3) RIRI AREIMES CCS T ryy=7 |
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2OWbB, FRVe s MR—AFETHE, T8 Y= hTHIK L CO JrH RN £ 0 %

4) ZOfFXTHCCS Fry=r b (Hi:

ENEIZ

RBILYY FOERE
METXA7 LYy hOHEHFET, a2y hR—ZAFyELREI AW = 4 FYED

BT 5 C CU S KBMFZERBR (2019 F )

T K ) —)VAERE

W

9 CCS %)

FI7 LYy MRICEMIND, BB SAT = A FETIE, 7Py FEFERT L7120
DAAT Zit BT DUERD D, B, B AR Y = A FHETHFET 256213, CI i

R4 27201

-
=~

RIBEARZHERFT D BENDH D, £z,

MIET D72, CCS Z%fi L 72V AR T = A DGRBS D LEDR D D,
IV hR—AFE
7LV M (t-CO2) =7m ¥ =7 MZ ks GHG HEHEIRE
RS2 T = A Fik
7 LPy M (t-CO2) =CEHED CI - JREFD CI) X T 3L 3 —iffi b X R LR 5K
B, LYy bOFEFEZ, Teves hOREICEY ., HIRSATWDIEERH

%, BlZIE, DAC 7uy=7 b,

COg [EIUN AN FEHE S U720 RIS

MW A EREICLES CCS Fry =7 b, RIKH ZAFEHRLC

£S5 CCS 7my= MI7T Yl hR—AFEIWEILERH D, FOMTXTD
CCS7my=/7 MI, 7uv=l "R—=AFIEFHITRE AR T 2 FIEOEH L THE

HAC C S F (BF)

WS BHZENEEETH D,
8 F&&
BIETE TICEY BT 7T oo T 40 0 TFRIECHONWT, TORBEE 72-212F L6
7.
£R722 BTF7HY9VT 4 T FEOEH
7 A7 IPCCA >~ ¥EEPA |[EU-ETS SHK #% |CDM TINR—=ZMN B Y 7 3=
T4 v 7| ) A FGHGRP (BrBgic B8 CCS/EOR 7|7/ CCS 7
FiE A v BHataEz L) =3 = ==V, %
ThY L EF A =R AN =Y B VA=SVES/ ANy A= RV ES/ ANl =RV E N
T T (CO2 e H3| (CO2[mY,
HAT F ORI A B ik, i
7p) FnENnpNz
3t 1)
H i PEH & HEH & PEH & PEH & 18 1 1T
LT AR 1A 14 14 14 7 vy PR A 14
¥ L OV G SR L D
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HAC C S F (BF)

Ty [EFE, Hlk, [FUL - IFEVICCS v A7 MEREESR |CCS A7 |CCS A7 |COz[ENIA

J My ks Z— AT I L DORERE SR VA VA = A% L OV

HY bR Y
CCS v A7
A

PG & 7p (R E E%HCO2 COz2 AR E E o [RUER i B Z%F|CO2 CO2, N2O,

%5 GHG % GHG % GHG % GHG CH4, CO,
VOC

R & e [EEAEHIR [EEAEIR  [EEEPEHIR  [EEEPE IR R PR R do B R HE R o B e HE IR S

S HEHR F O | L OB BE | L OV 2R H | X OV 2 HY

I T IR IR

WL PO FIETEINHEFORBEAPHHIEZ E 0 TV D SO0, FEDERITIRES
BORSFOERMEH TH 5, EHEAPEHICBI L T3, FalcEHShzE =2 Y » 751

a7 AN

Y I 2 b=y a BT, HEHEEZRETHZ LTk 5b,

ISO/TC265 233817 L 7= CO2 O E BeAbds K OMRREIC B3 2 Bl ) 12 K, CCS

BELOCOrEOR 7m ¥ =7 MIBIT HHHBEOEE(ICET S

AR L LT, REIRHT

YR L IR E D ORI Y A7 IOV T—E#zfRE MM I TN RN & FEICKD
WERRHMAN R D Z L ZOFEOMYFTE SNDRANT T T T 4 ARFE LR
BZOFERTTEAARA—LENTWRWEER S S Z &, BT o, EHBEDE
IR L TEFEGIDRDRNE DD, R=AT7 A VORENSGHEOBEL 2D THAHH =
ENERINTND,

724 F2atIA4 R MYIZEITSH CCS/EOR IZ& BHIBEDHRED A X
EHREATIPSHSHK (UNFCCC) (2S5 % ., MHBE I#HIEIL, EREREET A A
vy b UHEE (NIR : National Inventory Report) & Hi@# 54X (CRF : Common

Reporting Format) % . #ifESEICHFERLT 2 2 EBBBEMIT TS, NIR &

(. PeE - W EOTE Tk,

HEIRGE - BELO Fhe & FICHT S

HEICHN T =2 O, A 2 b U ERUARR

Gl

LRI MEETHS T, CRF &%, HEH

o WIEOFERRS, BEICHWZT =& (B - IURIC B T 218 RE) %
WwET L0, FEbshe—RXOEREZZATEY . NIR ICBT DWTEEIOAE ST

ThHoHT, B, EMBEEIFNEZ, NIR B XL CRF 2145

#=

X723, IRE

BWRTAA X U, BAED &I S o EnEZ (National Communication
5 L O Biennial update report) ®—#& L TEFEND,

ek, MEE DREIE & 1%, 1992 ke CREFDRJE W k% (OECD) oNEETH -
7o THAEEICTHSREBITE CH 2 v 7@, VL MiEEE, BLOW < 20oHh
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ReWAa—my FEEGDEAOZETHDY  BIE, 43 »[H KINEAEEZET) 23
BHEE IMNEE 2->TWD Y, FEMBETHOEZ, IZEAEAEREREETHY, B
16, 154 7 EDIEM R E THHIE & 72> Tnd,

#E D NIR (28115 CCS OEHR, BXLW, %£ED CRF O3/ —545Hoh7 2
U—1.C [CO Dk & i) IR DieMiafE Lz, #7 3V —1.C Tix, COz D
B EAL IR OBRE, BN ZbITEY Ly [Z2oft] (I8 28 &2 Fid S
b, oI, HFHREE & LTHIESE bl S5,

2019 FOHE (HEXGRIL 2017 FOFERE) TUZHBICFTE L HoTzDIE /L
Vx—, AFTHE, T4T7 R, AR, REDOSHETHT=, ZHHDEIZHONT,
2019 FERB LN 2018 FEDFLHNA A I LT, F/o, HFEOA X2 N OREZRHEN 2
WIEEE T EICSVWTH, KB CCS 7u =2 FRESNTWHEIZONT, A
YR N OFEH AP LT,

1 /iLHz—

/v = —l%, Sleipner (1996 4F~) 33 LU\ Snehvit (2007 F~) 5D KIKH A DA JE
IZBWWT CO 2L L, ALiEOHE FHEICITRE LTW\5, CCS Fuy=s hRA LT
F U A E T OMOBEH CTIFRIEE 245 1k L TV AT, CO iz k&SNS, =
nNoD7uy =2 hOEEHTHS Equinor 13, CO2 I B L OREMH L= PeH &
. VD = —RET~HE LTS,

Sleipner 7' ¥ = 7 FTlE, 1996 F£~2017 FF TORFTH 1,730 J7 t @ CO2 23T
B, K33t KRG & LRt EShTng (£ 17.2-3, £17.24) , JEARITAY
7 4 A ERE. PEHERIR V o — R BRI X Ak AR RHEC S b0 TH B,

5 Snehvit D KB AAREIL 2007 LEICBIRA L. CO2 DJE AT 2008 4EIZBAEL TV 5,
6 2019 £ NIR O X HI21% 25 75(0.25million)t & SN TV BN, HIFED 2018 £ NIR IZFE ATV
% 33 /5(0.33million)t £V L LTRY | BAMEICRIT CVETOBETHL EEXHND,
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% 7.2-3 Sleipner 7O x4 FZHITSH COFTEE

Table 3.33. CO; from the Sleipner field injected in the Utsira formation.

Year CO:z (ktonnes) Year COz (ktonnes) Year CO:z (ktonnes)
1996 70 2004 750 2012 842
1997 665 2005 858 2013 702
1998 842 2006 820 2014 658
1999 971 2007 921 2015 707
2000 933 2008 814 2016 632
2001 1009 2009 860 2017 679
2002 955 2010 743

2003 914 2011 929

Source: Statoil/The Norwegian Environment Agency

Hi# : Norwegian Environment Agency (2019) . Table 3.33

% 7.2-4 Sleipner 7A2 Y FOIFBELEICETS CO.ORTIKMEE

Table 3.34. Emissions of CO= vented from the Sleipner Vest CO: —injection plant due to inaccessibility of the

injection facility.

Year COz (ktonnes) Year €Oz (ktonnes) Year CO:z (ktonnes)
1996 81.0 2004 21.4 2012 5.9
1997 29.0 2003 6.2 2013 5.0
1998 4.2 2006 2.3 2014 5.4
1999 9.1 2007 6.4 2015 0.8
2000 8.3 2008 13.6 2016 4.6
2001 3.1 2009 4.6 2017 0.8
2002 87.6 2010 0.9

2003 23.9 2011 2.4

Source: The Norwegian Environment Agency

Hi#t : Norwegian Environment Agency (2019) . Table 3.34

Snehvit 71 = 7 FTlE, 2007 4£~2017 4£ £ THORET, Tubden J& 108.7 /5 t+
Ste & 393.6 7 t @ CO2 A3MFRE, 56.1 7 b B REMHE LTEFESNTWD (&
7.2°5) , EARITAY 7 ¢ AR, PEHEITN U T 2 U fiEEHIC L Dk r 22 gl i
SLHDTHD, 708, Snehvit 712 =7 F® CO2iit® CO2 #AkIE 99.549 BHFE% Th
V. BRERHIE RS 100%C02 & LTHETHZLICAEEE/RTWDL Z ERHRINT
Wb,
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£7.25 Snghvit 7O Y MZHITS CO.FEEFLUFTEFLERED CO.NOKXRR

iy dash s

Table 3.36. Injected and vented CO2 Hammerfest LNG/Snghvit field.

Year COzinjected CO: vented Year COzinjected CO:z vented
(ktonnes (ktonnes) (ktonnes (ktonnes)

2007 0 71 2013 469 27
2008 197 93 2014 587 37
2009 308 50 2015 679 39
2010 460 93 2016 750 4
2011 403 87 2017 680 4
2012 490 55

Hi# : Norwegian Environment Agency (2019) . Table 3.36

Iy ==t HFEA Xy MY #EE (NIR) (28T, CCS (2T % CO2 D

HEBI ORI EEZ, =X AX—3B0O N7 Y —1.C [CO: Dk L i8] THE LT
WD, G SNTEEICOWTIE, @A (CRF) O 7 U —1.C [CO2 Dk
TR OFR%E, R T7.2-61777, CRF THENFTLATELZ2DITANELDOHSTH
. faftE O, A SIS SE BEmIcERanS, [ACTIVITY
DATA| @ [1.Transport of COz) (Z1%, /A 7T A >, M. Z OO 7k Tk S i
72 CO: DEDOARHMN RIS, [2. Injection and storage] (Z1%., EA., B &7z CO2
DEOEFHNTRENS, 72, [IMPLIED EMISSION FACTORS (%, #:Hi&E%
TACTIVITY DATA] TREINDIEFHHETEHVREL CROIBEDOZ L THY, [T
OPHRE & BIFER TV D,

N =@ NIRIZEBIT 5 =R AX—HOEEFIEEFE 7.27TOLHITRENTND
N, BTV —1.C DEEFIEZON T, Tier 2124 T2 /vy =—ME (Country
Specific) DJFiEERHALTE Y, 2006 4 IPCC A > Xy MU HA RT A U &2HAEL LT
WRWZ ERGH D, FOREEFEOFHFMIOWTIHATZ S TH RV, EilkoHHEE
SRS B FHT — Z IS FIETH D LS5,

7CRFliNIR@‘:F' FEERT. IRTEBRO X S RAESIT ERD, 2L, AT IV —EH5ET %
I NIR & CRF THEL72bDTH D,
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£726 /I I—CRFIRILFT—52EFHD Table 1.C ICO, DEIE LT

TABLE 1.C SECTORAL BACKGROUND DATA FOR ENERGY Tnventory 2017

CO; Transport and storage Submission 2019 v1

(Sheet 1 of 1) NORWAY

GREENHOUSE GAS SOURCE AND ACTIVITY DATA IMPLIED EMISSION FACTORS EMISSIONS

SINK CATEGORIES CO, ed or i.njecled‘” COo, c0,”

(t) (leg/ket) (kt)

1. Transport of CO, 680.34 NONE NONE|

a_ Pipelines 680,34 NE NE|

b. Ships NO| NO NO|

c. Other NO| NO NO|

2. Injection and storage’’ 23606.88) #4920 10.64

a_ Injection 135974 782836 10.64

b. Storage 22337.14) NO NO|

3. Other

Information item'* !

Total amount captured for storage 1370.39

Total amount of imports for storage NO|
137039

Total amount of exports for storage NO

Total amount of CO, injected at storage sites 1359.74

Total leakage from injection and storage 10.64
1370.39

0.00]

"' Excluding recycled earbon dioxide (CO.) for enhanced recovery,

‘! Corrected for baseline background fluzes.

! Fugitive emissions during above-ground operations such s procsssing and CO. recycling during enhanced oil and gas recovery operations should be reported as fugitive emissions from oil and natural gas and
'*! Ones captured, there is no differentiated treatment between biogenic carbon and fossil carbon. Emissions and storage of both biogenic and fossil carbon will be estimated and reported.
1t should be checked that the mass of CO, captured does no exceed the mass of CO, stored plus the fugitive emissions (leakage) reported for the inventory year.
* Tdeally the value should be zero (see page 3.19. volume 2 of the 2006 IPCC guidelines)

Documentation box:

Parties should provide detailed explanations on CO2 transport and storage in the corresponding part of chapter 3: energy (CRF subsector 1.C) of the NIR. Use this d box to provide refe te
relevant sections of the NIR. if any additional i ion and/or further details are needed to the content of this table.

Documentation box ‘ 1.C Injection: reported under 1B2c1.C Storage: reported under 1B2el C Information Ttem:

Hilt : UNFCCC (2019) Norway CRF, Table 1.C

£727 /I I—DODNRDIRILF—SHETHVOTLEHER
] - Key category
CRF code Source Category Gas according to Method
approach
1A1,1A2,1A4 | Stationary combustion, Solid Fuels co2 1 Tier 2
1A1,1A2,1A4 | Stationary combustion, Liquid Fuels COz 2 Tier 2
1A1,1A2,1A4 | Stationary combustion, Gaseous Fuels CO:z 2 Tier 2
1A1,1A2,1A4 | Stationary combustion, Gaseous Fuels CHa 2 Tier 2
1A1,1A2,1A4 | Stationary combustion, Other Fuels CO:z 2 Tier 2
1A1,1A2,1A4 | stationary combustion, Biomass CHa 2 Tier 2
1A3a Civil Aviation CO: 2 Tier 3
1A3b Road Transportation CO2 2 Tier 1a
1A3d Navigation CO; 2 Tier 2
1A3d Navigation CHa 2 Tier 2
1A4 Other sectors - Mobile Fuel Combustion CO: 2 Tier 2
1A5b Other — Mobile Co; 1 Tier 2
1Bla Coal Mining and Handling CHa 2 CS, Tier 2
1B2a Fugitive emissions from oil COz 2 Tier 2
1B2a Fugitive emissions from oil CHa 2 Tier 2
1B2b Fugitive emissions from natural gas CHas 2 CS, Tier 2
1B2c Venting and Flaring Co: 2 Tier 2
1B2c Venting and Flaring CHa 2 Tier 2
1C CO; transport and storage CO: Qualitative CS, Tier 2

Hi# : Norwegian Environment Agency (2019) . Table 3.1
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CCS 7m ¥ =7 FORFEIFIERFD TRAHH (venting) | 13, CO2 DIEABRSIZI T
HPFHEICME SN TS, F£7-, Sleipner 722 =7 +® CO2[EIN T T v R B L
COq [EHEHED B OPEHIIE, 1,000 t/4F & U CTHEGF S a1, A 41TV %, Snehvit 7'r Y =
7 O COEIR T T > b OPEHIE, Sleipner 7’12 ¥ =7 bk L[REARIZ 1,000 t/4EE LT
HeEt S, ME I TS, &I, 7 3V —1.C THE STV L IEABREOHEH
®IL, 2019 S (2017 454) & 2018 AE#il (2016 4-43) DT, 10.64 kt

(=10,640t) &£72>TW25,

CO2 D34 75 A L%k (Sleipner 712 =7 FE 350 m, Snehvit 712 =7 I
152 km) 76 OHHIL. INE GRH#EED | E®ELTW5, IPCC HA KT A TS
< BEHIfR%L (0.0014 Gg/4) #HW5 &, Snehvit 7m Y= 2 FD 152 km O34 75 A4
> CIXAER] 200 t OPEHE L 22578, FEORER L. ZAUTERICZ W EEY Tho e L
TWVWh, EHIC, I, ELTWLE=XV ZICXOREATEEE Ve v =7 FTIX
FBRATND, 723, 2018 e (2016 4£47) Tl CO2 D/ A 7T A ik & DR
F72NWETHHEBOHLEZFT, INO GEAELRY) | ERoTWaR, ThENEEIE
L7z & o TN 58,

U EEPE 5 OHEHIL, Sleipner 72 Y= 7 4 Snehvit 72 =7 My, ZHUETIZ
e L7z CO2 DIwIRIT 72 < . REDPOBRESNTZZ EZFEHATETWNDLZ ENnD, A
YU EINO (FELZRY) | E#E LTV,

A7 AV —1.C THREINTND CO [N &L, 2019 i (2017 4247) 7% 1379.39
o by (=1379,390t) . 2018 4E#is (2016 4E4y) 7% 1392.77 kt (=1392,770t) T
b5, ZO COEUEIX, Z DA TH DR AEE (1.B.2b) O [24FE] OIT
Y —IZBT ICOz-Amount captured] & L Cit L L., AT 3V —OHEH @D 5 ERR
ENTND (F7.28) 9 Fio, ZnbH D CO[ENLED D EABREOHEH &

(10.64 kt=10,640t) ZZEL5I\We@En, #7 3TV —1.C D A MIJEAS &

(Total amount of CO2 injected at storage sites) | & L Cit# ST\ 5 (£ 17.2°6) ,

ST HDOEMEICE Y, CO D3 7T A LRk b OPEHITE v Tk, (R E S HiFHZ
EZ TR0 R) DEIFRELTVA L WIHRBICE b= LHE SN B, FNEEA T 2 ABBERIT
R I NI oz,

9 NIR ALz DOFH AL /A2, CRF @ Table 1.B.2 @ EB)IZ, [FUL L7~ COz DEAEIER L% D
EREHETH D Z ERFARREIN TV A,
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Hil : UNFCCC (2019) Norway CRF. Table 1.B.2
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2 HhrH

B HF Tk, 2000 4225 Weyburn i, 2005 £/ 5 Apache Midale i 12 CO2 % /¥
A FTA kL, AMEEERIL (CO-EOR) %L T\ 5, CO2iE, KE+ / —2 %
2 # )l @D Dakota Gasification Company 7> HHgA L7z D&, HFH « AN F 2T )|
® SaskPower @ Boundary Dam £ &K HFEEFGEU LIS DOZFIHL TW5
Weyburn 1 HIZiX, 2000 4-~2017 D F T, Dakota Gasification Company 75 fif§
ALT-30Mt ## x5 CO: 2 EALTEY, —HH70 DOEAREITH 7,000t TH 5D,
Midale JfIHIZ1E, 2005 4F~2017 FDHRF T 3Mt ## 2 5 CO2: ZEALTHEY, —HY
720 DEANEITR 1,800t TH 5,

2016 “EMHI%, 73— % D Shell & Scotford 4 /L4 RUE 7T > b DKFER
E77 v b BEI LTz COz 2 HKE~HF R T 5, Quest CCS 7m v =7 Fbih
Folz, 2017 HITiE, 1.14 Mt @ CO2 B L, A A Y RIS OPEH DR 1.4%
BB D723 > T B,

HFH1E, NIRIZBWT, ZbHD COrEORBELNCCS ¥ v=2 MIBITHHEH
BIOWrHEEEZ, =3 X —0BHo 7 2 —1.C [CO2 Dk L i) THELTWD

(£ 7.2:9%) . PEHEOREIL, 2006 4 IPCC A »X> R A KT A ST
Do
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£72-9 HF+HCRFIRILFEF—HEHD Table 1.C TCO, DEE L EFE] (2017 &

/\)

7]

TABLE 1.C SECTORAL BACKGROUND DATA FOR ENERGY Inventory 2017
CO; Transport and storage Submission 2018 v1
(Sheet 1 of 1) CANADA
GREENHOUSE GAS SOURCE AND ACTIVITY DATA TMPLIED EMISSION FACTORS EMISSIONS
SINK CATEGORIES €O, transported or injected™ €O, co,®

(kt) (kg/kt) (kt)
1. Transport of CO; 3653.30 7338 027
a. Pipelines 3633.30) 7338 027
b_Ships NO| NO NO|
¢ Other NO| NO NO|
2. Injection and storage'” NO| NO.IE NOJE
a. Injection NO| E IE|
b_Storage NO| NO NO|
3 Other NA

Information item' "
Total amount captured for storage
Total amount of imports for storage

Total amount of exports for storage
Total amount of CO: injected at storage sites
Total leakage from transport, injection and storage

Total B 027
Difference (4-B)" 3633.03

"' Excluding recycled carbon dioxide (CO,) for enhanced recovery,

‘! Corrected for baseline background fluxes.

! Fugitive emissions during above-ground operations such as proesssing and CO, recycling during enhanced oil and gas recovery operations should be reported as fugitive emissions from oil and natural gas and
'* Onee captured, there is no differsntiated treatment between biogenic carbon and fossil carbon. Emissions and storage of both biogenic and fossil carbon will be estimated and reported.

't should be checked that the mass of CO, captured does no exceed the mass of CO, stored plus the fugitive smissions (leakage) reported for the inventory year.

l"'Id.mlly the value should be zero (see page 3.19, volume 2 of the 2006 IPCC guidelines).

Documentation box:

Pzrhesshuuldpm\ddedehiledexphmhmsmmkmspmlmdslmagemlbemspmdmgpzﬂufcthlerS energy (CRF subsector 1.C) of the NIR. Use this di ion box te provide refe e
relevant sections of the NIR if any additional # ion and/or further details are needed to understand the content of this table.

Documentation box ‘

H# : UNFCCC (2019) Canada CRF. Table 1.C

XA T T A EED D OPEHIE, 2006 4 IPCC A X2 U HA KT A4 AZHES < HEH
2% (0.0014 kt-CO2/ X1 7T A & (km) /4F) ZHWTHEEIL TV, KEE AT H
DEBE, B L. Boundary Dam %#7Efi 25 Weyburn © CO2-EOR 1 k & DD /<A
T4 DB, FNEI 60 km ThH D, SHIZ, Quest CCS F'my =7 MBS
% Scotford WE 77 v b BRAFEEYA FETORAL T T4 L OfEREIL, $ 80 km Th
%o 2017 FZHIT D CO2 DA 7T A Lk b OPEHNITAY 0.3 kt (CRF _E13 0.27 kt)
EHEREE AL, 2000 4E D 018 kt HIM L T\ 5 (£ 7.2-9, % 7.2-10)

JEABBED S OPEHIT, T=xF—pE¥] (LAD | BLO, Tal, RERTAB X
OO F—AfERR] (1.B.2) 2o HicEENTHY, 73U —1.CITIT
GERLTHRY,

PP B O OFEHIE, BAELRNWE LTS, 728, HFEERE O OHEHIT 2018 4
WETIE INE CGRHIERD) | L72oTniead, 2019 FETIE INO (A LAWY | 12
BEESh TS (£7.29) ,
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£72-10 CODHELEFTE AT LMLDHEE

Table 3-14 Emissions from CO; Transport and Storage Systems

GHG Source Category 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017
€02 Transport and NO NO 0.09 009 0.09 0.09 0.09 0.09 010 020 030 030
Storage (1.C)

Hi# . Environment and Climate Change Canada (2019) Table 3-14

A7 Y —1.C THE SN TS CO MU EIT, 2019 FF#dy (2017 447)
1,645.36 kt (= 1645,360t) . 2018 ¥k (2016 4£57) 7% 1,839.50 kt (= 1,839,500 t)
Thd (729, £72-11) , 27701, 2018 D 2016 45y D CO2 [FUL £ X, 2019
121% 1,900.66 kt (= 1,900,660 t) IZEESL TV H10 (K 7.2-12) , FFEOOIZEHA
Siz CO2id, 2019 FFis (2017 4£43) B LT 2018 s (2016 4£53) & I
2,007.94 kt (=2,007,940t) Th 5.

CO:2 DEIREIL, ZDFHAEPRITHIET D H T T —THlE SN LPHEN SRS N T
WéoTwﬂw§WWMh%Hm87ﬁy:7F@\Fﬁﬂ\f%ﬁxﬁiw%@mI*
NF—AEFERCROPEL ] o T@KIr-AMPERE] (1.B.2.cil) ORI TED, A
ANF 2T UMD Boundary Dam 72 Y= 7 ME, [T=x L X—E¥E] O B LU
451 (1LAla) MHEERIN TS (F7.2-13, £7.2-14) , 728, Quest CCS 7'
Y7 MBS COz BN EIX, 2018 FFF TOWETIX =R AF—pEE] © ok
) (1LALb) BT ITU =PRI TN, FA Y ROWEITHEHT DKH%E
FLEN T2 CO2 DPEMIR TH 728, 2019 FIEERE SN TN D,

10 pFEDA 2 YT \%ﬁm&%%EW&LTkD R T— 2N EbNn=0 . LVIE
T HEEL FIENFIH TR L 22 o720 LEEEAICIE., BEOHMEAEHR T2 R”HH2 L LTS,
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£72-11 AFTHFCRFIRILF—HEFHOD Table 1.C TCO, DEfELEFE] (2016 &
4 ; 2018 &)

TABLE 1.C SECTORAL BACKGROUND DATA FOR ENERGY Inventory 2016
CO; Transport and storage Submission 2018 v3
(Sheet 1 of 1) CANADA
GREENHOUSE GAS SOURCE AND ACTIVITY DATA IMPLIED EMISSION FACTORS EMISSIONS
SINK CATEGORIES co, ed or injected” €O, co,”
(st} (kglkt) (kt)
1. Transport of CO, 384733 69.87 027
a. Pipelines 384733 69.87 0.27
b_Ships NO NO NO
. Other NO NO NO
2. Injection and storage'” 430435 NEIE NEE
a. Injection 384733 E IE|
b Storage 1047.00 NE NE|
3. Other NA
Information item' *!
Total amount captured for storage 1832.50
Total amount of imports for storage 2007.94
3847 4]
Total amount of exports for storage NO
Total amount of CO, injected at storage sites NO
Total leakage from transport, injection and storage 0.7
Total B 027
Difference (4-B)" 3847.17]

"' Excluding recycled carbon dioxide (CO,) for enhanced recovery,

‘! Corrected for baseline background fluxes.

! Fugitive emissions during above-ground operations such as proesssing and CO, recycling during enhanced oil and gas recovery operations should be reported as fugitive emissions from oil and natural gas and
'* Onee captured, there is no differsntiated treatment between biogenic carbon and fossil carbon. Emissions and storage of both biogenic and fossil carbon will be estimated and reported.

't should be checked that the mass of CO, captured does no exceed the mass of CO, stored plus the fugitive smissions (leakage) reported for the inventory year.

l"'Id.etilly the value should be zero (see page 3.19, volume 2 of the 2006 IPCC guidelines).

Documentation box:

Parties should provide detailed explanations on CO2 transport and storage in the corresponding part of chapter 3: energy (CRF subsector 1.C) of the NIR. Use this d ion box te provide refe te
relevant sections of the NIR if any additional infc ion and/or further details are needed to und: d the content of this table.

Documentation box hesﬂymeOOlCapmedfmthepmpnseﬂ(pv ical storage and does not include those captured for enhanced oil recovery.

H# : UNFCCC (2018) Canada CRF. Table 1.C
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TENBIZE T D C CU S KR FERABR (2019 45 /%)

£7.2-12 HFTHF CRFIRILF—5F®D Table 1.C TCO, D L BT

5 ; 2019 FIEIEEHRE)

HAC C S F (BF)

(2016 4

TABLE 1.C SECTORAL BACKGROUND DATA FOR ENERGY Inventory 2016
CO; Transport and storage Submission 2018 v1
(Sheet 1 of 1) CANADA
GREENHOUSE GAS SOURCE AND ACTIVITY DATA IMPLIED EMISSION FACTORS EMISSIONS
SINK CATEGORIES O, ed or injected™ €O, co,®

(kt) (kg/kt) (kt)
1. Transport of CO, 5908.59 63.77 0.27
a. Pipelines 3908.59, 68.77 0.27
b. Ships NO| NO NO|
c. Other NO| NO NO|
2. Injection and storage'” NO| NO.IE NOJE
a. Injection NO| E IE|
b. Storage NO| NO NO|
3. Other
Information iml‘\ £l
Total amount captured for storage
Total amount of imports for storage
Total amount of exports for storage

Total amount of CO: injected at storage sites
Total leakage from transport, injection and storage

Toial B

Difference (4-B)""

"' Excluding recycled carbon dioxide (CO,) for enhanced recovery,
‘! Corrected for baseline background fluxes.

027

3008.33

! Fugitive emissions during above-ground operations such as proesssing and CO, recycling during enhanced oil and gas recovery operations should be reported as fugitive emissions from oil and natural gas and
'* Onee captured, there is no differsntiated treatment between biogenic carbon and fossil carbon. Emissions and storage of both biogenic and fossil carbon will be estimated and reported.
't should be checked that the mass of CO, captured does no exceed the mass of CO, stored plus the fugitive smissions (leakage) reported for the inventory year.

l"'Id.etilly the value should be zero (see page 3.19, volume 2 of the 2006 IPCC guidelines).

Documentation box:

Parties should provide detailed explanations on CO2 transport and storage in the corresponding part of chapter 3: energy (CRF subsector 1.C) of the NIR. Use this d
mnfi ion and/or further details are needed to und:

relevant sections of the NIR if any additional

d the content of this table.

Documentation box ‘

H# : UNFCCC (2019) Canada CRF. Table 1.C

£7.2-13 HFA CRFTablel1B.2 HBili, KAHABLUVZEDHMIRILTX—4XEHR

FEDHEH )

TABLE 1.B.2 SECTORAL BACKGROUND DATA FOR ENERGY
Oil, natural gas and other emissions from energy production
(Sheet 1 0f 1)

(2017 F45)

'GREENHOUSE GAS SOURCE AND

SINK CATEGORIES

0.5 CH,

N0 S%
Amount captured.

trestment of waste (CRF Table 5 B)

3101878 53] 1057189
1675199.54]
33182 56]
" Specify the activity data (3 Spaci of the AD in the vait or PJ. 10" ' and 10" bblyn)
" The implied emissioa factors (IEFs) 0. the .ie.CO. emissions =
" Net CO, emsssions after subtracting the amousts of CO, captured.
“ In this table, fgitive CEL emissions e the b ey pe
' The ueit ofthe IEF wil depend on the unit of the AD used, and i therefore not specified i this columa,
v i these fields 1B2biiland 1 B2 b, respectively.

U y Felds, Natural

=

* For emissions from faring, th X f laring
" For example, fugitive CO, bere

‘undecstand the coatent of this table.

Gategory 1B.2) of the NIR.

+ M estimates are under 1824 Other,

Hi# : UNFCCC (2019) Canada CRF, Table 1.B.2
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+£7.2-14 HF+HS CRFTablel.A (a) THEOWEE] (2017 &%)

TABLE 1.A(2) SECTORAL BACKGROUND DATA FOR ENERGY Inventony 2017
Fuel combustion activities - sectoral approach Submision 2018 1
(Sheet 1 of 4) cANADA
ANDSINK AGGREGATE ACTIVITY DATA TPLIED EAISSION FACTORS I
Consumption co® CH, N0 | o
@ NevGE win [5E])
1A Fuel comvuition 3016 4]
Liguid fioels 3580130] &3] 8.07) 353
Sold s [ ocv Em 30] 165
Gastous 6081057 [ [T 87 0]
Other fiossil fuels™ 6795 65 8933 2604 326
Pear " NO| o NO| o
o 251524 acy 557] 511 331
LA Energy industries 11913 07] GV,
i sl ED & 134 066l
i frls 5244 1] 171
Sassous fuels 2103188 31 [ 3033 33.06] 109]
fssil uels™ XO| acy’ ~ol NO| NOj
= 3 [ ~o| | ~o|
o 1287127 4567 5.001 3.33
Pl clctsyicy and bt ovodustion 30511 31
Togud 395050 Gev 7673 193] 153
Sobid fuels 422401 62| GV, 92 48] L.17] 171
Gassous foss FEDIN s 7253 i.36]
Other fossil fuels™ O ~OJ NO| ol
- NO| GV ~ol NO| ~oj
o L T 500 EE]
1Alas Generaiwon 03]
squd Fosls 585464 GEV 7679 198 193
Sold Furls s 52 44 117 171
“Gaseous Fusls 304135 [ 1253] 1.31]
Ol Feusil Fusls S acy ol ol ol
Peat ~ ~ol Nol ol
Bromass. 491 GV, 4887 5.00] 333
TA 123 Com e
“Liguid Fusis 7424) o.40] 131
Solid Furls 0| ooy ol o ~o|
Gaseous T [T 7253] 12s]
"Otbie Fossil Fusls o) Gev ~ol o]
Pear 0| ol ol ~o|
Bremass 3375.79) 4887 5.00] 333
. Petrlenm nisieg BT
Liguid fock 23827 s 130) 0|
Solid fuels NO| [ ~o NO| ~NOj
Gassous Fols [ Y (13 (3]
Other fossil furls™ o NOJ NO| EE
Peat” NO| NOJ NO| NO|
B ~o| ol ) o]
< Mamctun of solid s 2 IEIRIL] [
“Liqud fuels 23173 14| 567)] 124 073)
Solid fuels 154 5533 1.63] 108
Grsrous ot T 51 10 [Ty Loc]
Ot sl osy™ ~o| GOV i o] %o]
al NO| [ o NO| ~oj
Biomass™ NO| ~No| NO| O
TA.1ci Mamifactus of ol Fols 433 84 GEV
i Farls [T 354 033 427
Sobid Fuels 18| ¥5 32 1.63) 108
Gastous Fusls 530399 Gov 3 033 083
Other Fossil Fuels O Noj No| ~o
Peat NO| GV, o NO| Noj
= ~o| ol ol ol
TAlci Ol i 6.0
Liguid Fisels. 283041 14| acv 387 1.4] 073
ol Fusls o) ol BT ol
Fuds AT 5| GEV T 21 1.06]
Fossi Furls 0| ol o) ol
Peat NO| o NO| R
[ ol acv ol ol o]
Nate: All footmotes for this table are given at the end of the table on sheet 4.
Nt For the coverage of fol catagoris, efe 0 the 2006 IPCC Grideines (hapte | of mergy volume, sstion 1411, page 1.11]. 1 some derived ases (e gas werks, g, cokee cven gas, blas fummace gas) ar comsidered,Partie should provide inforsatin on the cores (i, s, gaseos, o

‘and other fusle) in the NIR.(ses also Socumestaticn box a2 the ead of sheet 4 of this 1sble).

H#h : UNFCCC (2019) Canada CRF. Table 1.A.(a)

B Za4r3zrFk

747y BT, A0SV TR T &1 RO RS TIS T A REL ORBELC X 0 HE
HEN2 CO:D—ER& IR L, 8B REE 1 7 L (precipitated calcium carbonate,
LIF, TPCCl &¢Fd 5, ) ofiliETT L Mok L, PCC oREICHM LTS,
PCC 08I [FIL CO2 235 PCC 77 > M EEZBRIG LD, 1993 4 Th
Do

747 RO NIRIZET D TR F— 3B ORGESIEITER 7.2-16 DL HITRINT
WBHNR, BT A —1.C OFEEFEIZONTIE INAJ 7o THY, 2006 40 IPCC A
RNV HA RTA B REAEL LT RWZ 0305,
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HAC C S F (BF)

£7215 T4V FONRDIRILTF—LFTHWLNTWSAHER

CRF Source Emissions  Method Emission
reported factor
1.A Fuel combustion
1A1 Energy Industries CO2 Tier 3 CS,D,PS
CHs Tier 3 CSs
N20 Tier 3 cs
1A2 Manufacturing industries and construction  CO2 Tier 3 CS,PS
(stationary sources) CHs Tier 3 CS
N20 Tier 3 CS
1A2 Manufacturing industries and construction  CO2 Tier 3 CS
(mobile sources) CHs Tier 3 CR
N20 Tier 3 CR,D
1A3 Transport COz Tier 2, Tier 1 CSs
CHy Tier 3, Tier 1 CR, CS, D, OTH
N20 Tier 3, Tier 1 CR,CS,D,OTH
1A4 Other Sectors (stationary sources) COz Tier 3, Tier 2, Tier 1 CS,D
CHs Tier 3, Tier 2, Tier 1 CS,D
N20 Tier 3, Tier 2, Tier 1 CS,D
1A4 Other Sectors (mobile sources) COz Tier 3, Tier 2 Cs
CHs Tier 3, Tier 1 CR, OTH
N20 Tier 3, Tier 1 CR,OTH,D
1A5 Other CO2 Tier 2 CS
CHs Tier 2 CS
N20 Tier 2 CS
1.B Fugitive emissions from fuels
1B1 Solid fuels NA NA NA
1B2 Oil and natural gas and other emissions COz CS CS
from energy production CHs Tier 1, Tier 2, CS CS,PS,D
N20 CS CS
1.C CO; Transport and storage
1C2 Injection and storage NA NA NA

Hi# : Statistics Finland (2019). Table 3.1-1

74 v Ty R, BRTH TIN5 CO:0EZHIELTE 5T, [CO:2 - Amount
captured] (Z/RE45 PCCIZBITT D CO2 D&, PCC DAFEEIZIESWNTLLFOR K
DHEESND, ZHUC kY, B, f@ks L OERGEICRIT DIRKE BET D 2 L ANATHE
2%,

IR £ 721 E S5 CO2 = [AIL L7z CO2 ZFIH L7z PCC 4 pER X [CO2)/
[CaCOs]

Z 2T, [COdB LW[CaCOs)ix i T B’E £,

2019 s (2017 443) @ CO2[ENXE(X 127.10 kt (=127,100t) . 2018 4%
133.85 kt (=133,850t) L7e>TW% (£ 17.1-16) , RIB, 747 FTIE, M- K
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HED 90% L LAt LTk Y., bR EICEEND PCC blatlians 2 & &7 d,
itk SALTAR - BORICE £ D PCC 26 OFRHIC W TIE, ESNCRAT D72, A v
NN ORGSE TR D,

I HIZ, ”WHKICH T 5 PCC OFIANIZ, [FIL L7z CO2 2 BMRITHTRE T 5 Z LIz n
Dz, BIEEROBRED VT k- IR (1LA2.4) #72Y—0 NEERKE
(liquid fuel) | 128V T [CO2- Amount captured) & LT, #EHEN SRS TW
H1 (£ 17.2-16) . 7ok, FEERTIE, CO DEUFR L 722 7 v A TIdkk % 72D
HNTND, REINT TRIEREL ORGE EEDTHERIN TN D, D79,
1.A2d A7 TV —OMOBREHX 32T TIE (flicETe) | LW O ERE S AT INT
Wb, F£72. 2O COz[ENLEIL, CRF O 7 2 —1.C [CO2 Dk & AT | ORIZHFL
SN TWDHR, HPIFRZ DR, kIR EOMOE AT TNA GZ4 L7
V) ERIE INO (BAELZRYY) | &oTnD (R 7.2-17)

1 RARIREL DX 3 2 HREBR LT D Z & 1220\ TiE, 2006 42 IPCC A4 X2 b Y HA FZ A 1T TOnce
captured, there is no differentiated treatment between biogenic carbon and fossil carbon ({b.ABAEE
SN ABRENS . BIERAUIRIC L D) | WO RENRH D T L 2RI LT TR, &9
THE L THRBIEZRNE VWO TH D Z LB 1R D,
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BT 5 CCUS KHIFLFEF:

(-

N

£ 7.2-16 74 >35> K CRF Table 1.A(a) %l phisE

ON w00 0 06 LOFT or'1 508 L3701 AON 08 FTFEl Ssewoig
ON 000 000 1591 50T (53 09701 AON 15051 =g
ON 100 100 ECERC 0T ¢ 198 AON FEFIST S1E0d 15501 B0
ON 000 100 LLOE BNl 996 LECS AON LLSSE serig suossen)
ON 000 000 500 00T 0001 LLT6 AON 60 S]E0d PHOS
ON 000 000 B €T 91 L8 EL AON £E9T0C SR It T
ON €00 €70 SEIFT AON STEI06T SSUISTPU SULTIRIBED B0
ON €00 €70 i AON CTEI061 (Ewads sswald) B0 WALV 1
ON 000 000 650 761 B 6759 ADN ER sSEwog
ON ON ON ON oN ON ON AON ON SIen 5504 B0
ON ON ON ON ON ON ON AON ON S[en snossen
ON W00 010 SCOLTI [ 05 ¢ T0EL AON 9 00FLL SRR pIb |
ON w00 010 9C0LTI AON 6T 90FLI AIsuoe 3130 pUE SRIRA PEOIHQ BAE LY |
ON 00 €0 TFTILT AON FUEIFOE A Geds 303d) B0 §
ON 000 000 L5901 r61 LET L1996 AON ol sEwolg
ON ON ON ON ES ON ON AON ON R
ON 000 000 9579 00T 00T FET8 AON 9180 1Y 15503 0
ON 000 000 9L8F 06T 00T EECC AON 0T188 S[PTy $103520)
ON 100 000 T 60€ 661 00T FTL0T AON 97 5857 SIE PHOS
ON 100 000 TS 6FC T 101 7598 ADN B steng pinbr ]
ON 00 100 96719 AON [ S[EIRU OB UON 3
ON 000 000 161 15¢ 0£66 AON L6605 ]
ON ON ON ES ON ON AON ON e
ON ON ON ON ON ON AON ON PG 15503 50
ON 000 000 ECT 00T EECC AON FTET S[PTy $103520)
ON 000 000 L6T e LTT6 AON 66 8TL SIP PHOS
ON 000 000 69T [ Tl AON 16556 STy pinbi T
ON 00 00 AN [kzed 0302q0] Ut sadereasq Buissan0id pOoT @
Eid 970 970 £ 1 €596 ADN 8E'L99T61 P
il w00 00 0798 6T 6T 5901 AON 997113 o
q 000 000 9078 cee LEE T6 L AON 1T8ET 1P SS0] B0
il W0 W00 0CE98 7Tl 01 EECC AON COEIFLL SIFTy $1025ED)
El 100 000 LTOT cTHT [ LLT6 AON £T605T 1P PHOS
OTLZT 100 100 TroEE 69T 30T TTCL ADN L1919 Siany pibrT
o1LTT 650 1£0 $9987C AON LLFOTSTC wud puz eded ding p
ON 000 100 650F £ET 691C €699 AON 7919 ]
ON ON ON ON ES ON ON AON ON e
ON 000 000 06T 66T 00T T AON G111 )
ON 000 000 TEE0r i 00T cEct ADN 779981 S[Pny S1035ED)
ON ON ON ON ON ON ON AON ON SIP PHOS
ON w00 100 10086 0T 101 TT0¢ AON CCTEIIT S1eny pbET
ON £00 00 EE AON LELTLEL SEIRIEL) 2
ON 000 000 %60 00T 00'0¢ 83011 AON 08 P ]
ON 000 000 [ 001 0008 L1701 AON 6L T o
ON ON ON ON ON ON AON ON )
ON 000 000 [Td 00T EECC AON 1697 SIFTy $1025ED)
ON 000 000 10T 00T 66701 AON 67561 S5 PHOS
ON 000 000 0TT 00T BLTL ADN B Sany pibrT
ON 000 000 AON 70991 S[EISU SNOLSFTON g
ON ON ON oN ON ON AON ON ]
ON ON ON ES ON ON AON ON e
ON ON ON ON ON ON AON ON PG 15503 50
ON 000 000 79T 00T S ADN 9EC0sT S[Pny S1035ED)
ON 100 100 i 00T 0F L AON 51909 SIP PHOS
ON 000 000 01 00T 679 AON I STy pibi T
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TEINBIZE T D C CU S KEMRESEIERBR (2019 4£)  HAC C SHA ()

#7217 745> FKCRFTablel1.C ICO, D#i% & BT

TABLE 1.C SECTORAL BACKGROUND DATA FOR ENERGY Inventory 2017
CO; Transport and storage Submission 2019 v4
(Sheet 1 of 1) FINLAND
GREENHOUSE GAS SOURCE AND ACTIVITY DATA IMPLIED EMISSION FACTORS EMISSIONS
SINK CATEGORIES CO, tran! ed or i.njened‘" COo, c0,”

(t) (leg/ket) ()
1. Transport of CO; NA NA NA
a_Pipelines NA NA NA
b. Ships NA| NA NA|
c. Other NA| NA NA|
2. Injection and storage'” NA| NA NA|
a_ Injection NA| NA NA|
b. Storage NA| NA NA|
3. Other

Information item'* !

Total amount captured for storage

Total amount of imports for storage

Total A

Total amount of exports for storage
Total amount of CO; injected at storage sites

Total leakage from . injection and storage

Total B
Difference (4-B}"

"' Excluding recycled earbon dioxide (CO.) for enhanced recovery,

‘! Corrected for baseline background fluzes.

! Fugitive emissions during above-ground operations such s procsssing and CO. recycling during enhanced oil and gas recovery operations should be reported as fugitive emissions from oil and natural gas and
'*! Ones captured, there is no differentiated treatment between biogenic carbon and fossil carbon. Emissions and storage of both biogenic and fossil carbon will be estimated and reported.

1t should be checked that the mass of CO, captured does no exceed the mass of CO, stored plus the fugitive emissions (leakage) reported for the inventory year.

* Tdeally the value should be zero (see page 3.19. volume 2 of the 2006 IPCC guidelines)

Documentation box:

Parties should provide detailed explanations on CO2 transport and storage in the corresponding part of chapter 3: energy (CRF subsector 1.C) of the NIR. Use this d ion box te provide refe e
relevant sections of the NIR. if any additional i ion and/or further details are needed to understand the content of this table.

Decumentation box ‘

Hiif : UNFCCC (2019) Finland CRF. Table 1.C

#£72-1812, 74T RIC THED PCC OAFER L CO2 DRIV E 77,

% 7.2-18 PCCOEEE L COEIIE

1990 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

PCC producion, 1000 t NO 123 413 425 485 421 449 408 333 318 324 314 304 289
CO, ransferred and subtraced fom ~ NO 54 182 187 213 185 198 180 147 140 143 138 134 127
1.A2d (Liquid fuels), kt

Hi# : Statistics Finland (2019). Table 3.4-1

22U, MELITAN= =T v DV REET H L PCC & L TR SN Tz CO2 38k
HENTLEI D, ZOBEAICIE. TE¥E7nv 2B IORBHEHSEICET S [Z0f
T ATORBEOMEM] © 2o (2.A4d) OHT Y =BRSS5, 2019
A (2017 443) @ 2.A.4.d OFEIX 108.46 kt (=108,460t) . 2018 4FiZ
118.77kt (=118,770t) 72> T\% (ZO2EN PCC HEDOHEHIE 5 DNIRHTH
%) .

(4) BX
BAIZ, BT H0 /vy = —%LFAKRIC, CCSIZBET % CO2 DRI L OB &
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TENITE T D C CU S KIFBSEGERER (2019 ) HARC C SHHA (BR)

B, TAAX—=HHO AT Y —1.C [CO Dk L TR ICBWTHE LTS, BT
Y —1.C TlE, COz Dk, A, IFREOBME, BLON ZAbIZE LRy 20
i) (CBTHPHEN TSNS, Sol2, HHER & LTRINESE RSN D,

AA®D NIR IZ81) 2 = X =B OREHEITR 7.2-19 DX SRS TN D03,
BT 3V —1.C DFEEFETONTIEL INA] > TEY ., 2006 4 IPCC A X kY
A RTA L ZHAEL LTWRWZ LRG0 5, BidD LY CO DEILET L OHEH
BOREZ, LECFEE~OLT V) U ZICESNTWD, RO, CHRIcEES < HE
RS 2RI LA b %l L7z ECIRE L TV 2,

£72-19 BRONRODIRILF—HDBHTAHULTWSEAER

EEARETA0RE COa CHy N.O
A F =Y — T i i Hi{F B W ik HE i R 3 i 07 Sl BR
1A EFEOEE C5,T2 C5 CET1T2T3 CE.C5D C5.T1T21T3 CR.C5D
1. T&#F— C5.T2 C5 CS5TLT3 C5D C5T1.T3 C5.D
) MEERURGRE C5.T2 C5 CS5.T1,T3 CE,CS| CS,T1.T3 CR.CS|
3. Elﬁf T2 C5 T1T2T3 C5D T1T2T3 C3D
4 Jflt* M T2 C5 T1.T3 CE.C5D T1.T3 CE.C5.D
T = flt
3 ﬂ?*- Lk e C5.T1 C5D] CS5DT1TLAT3 CsD T1 D
1. & "A\.‘**-— Cs C5 DTI1T2T3 Cs5D HA HA
1. AEEUERIA C5.T1 C5D C5T1 C5D T1 D
1.C. CO ik B TFRTEE HA NA
(#£) D:IPCC ¥ 7 4 /b ME., T1:IPCCTierl, T2:IPCC Tier2, T3:IPCCTier3, CS: EihH i F o idHEH RS,
CER: CORINAIR

H . AAREIREDREA A A X0 MU HEE (2019) % 3-1

HATIEZ, 2NETIIS5ODOCCS 7us=V FAEMLTWVWAZ LA2HEL TV
(% 17.2-20) . 2018 FEF LN 2019 /£ NIR 121F., 2016 FE L W #2EdTH 5 &/ Mz ks
5 CCS Fuv=7 MZET LT =20 HEINTVD,

£ 7.2-20 BRIZHITS CO, D[ ADEH

EAYA R CO, = A AR

SHIN 1991 3 H ~1993 4 6 H
B )1 1997 49 A ~1999 4£ 9 A
R [ 2003 4£ 7 H ~2005 4 1 H
A iR 2004 #E 11 A ~2007 £ 10 A
N 2016 -4 A~

Hilt . BREREDNET AL X0 M UIREE (2019) # 3-91

#7.2-2112, HA® CRF 28T % 2019 FE#E (2017 4F5y) A7 2 Y —1.C DR
T —H BRT,
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EANBICH1T 2 C CU S KBRS (2019 ) HAC C SFA ()
e r
% 7.2-21 HZA CRF Table 1.C [CO, M#iz% & 8T8 |
TABLE 1.C SECTORAL BACKGROUND DATA FOR ENERGY Inventory 2017
CO; Transport and storage Submission 2019 v1
(Sheet 1 of 1) JAPAN
GREENHOUSE GAS SOURCE AND ACTIVITY DATA IMPLIED EMISSION FACTORS EMISSIONS
SINK CATEGORIES O, ed or injected™ €O, €0,
{kt) (kglkt) ()
1. Transport of CO; 110.68) NONA NONA
a_ Pipelines 110.68 NA NA|
b. Ships NO| NO NO|
c. Other NO| NO NO|
2. Injection and storage’”’ 221.36 NENA NENA
a_ Injection 110.68 NA NA|
b. Storage 110.68 NE NE|
3. Other
Information ihm"‘ £l
Total amount captured for storage
Total amount of imports for storage
Toial 4
Total amount of exports for storage
Total amount of CO; injected at storage sites
Total leakage from injection and storage
Toial B
Difference (A-8)"

"' Excluding recycled earbon dioxide (CO.) for enhanced recovery,

‘! Corrected for baseline background fluzes.

! Fugitive emissions during above-ground operations such s procsssing and CO. recycling during enhanced oil and gas recovery operations should be reported as fugitive emissions from oil and natural gas and

'*! Ones captured, there is no differentiated treatment between biogenic carbon and fossil carbon. Emissions and storage of both biogenic and fossil carbon will be estimated and reported.
1t should be checked that the mass of CO, captured does no exceed the mass of CO, stored plus the fugitive emissions (leakage) reported for the inventory year.
* Tdeally the value should be zero (see page 3.19. volume 2 of the 2006 IPCC guidelines)

Documentation box:

Parties should provide detailed explanations on CO2 transport and storage in the corresponding part of chapter 3: energy (CRF subsector 1.C) of the NIR. Use this d
itional i ion and/or further details are needed to

relevant sections of the NIR if any

the content of this table.

ion box te provide refe te

Decumentation box

L:m 3.43.1.C Pipelines: 1.C Ships: 1.C Transport/Other: 1.C Injection 1.C Storage: 1 C Other: 1 C Information Ttem:

Hidt : UNFCCC (2019) Japan CRF, Table 1.C

I THESND CO N EIX, CCS ry=7 hoFEEENLIMEZIT [JEA
] LFCEER>TWD, Ziud, BARDOBMEDOEFIIESE, CO DEUEITEARE
EHRELWEEZ TWDEDTH D, £72, 2019 F#ld (2017 447) @ COz BT &
(110.68 kt = 110,680 t) 1%, TORAER TH L AMEROL T TV — (1.A1b) (&
RIREL 128V T TCO2 amount captured] & L TRt EL, [FAAT IV —OHEHENHHE
PrEN TS (R 17.2-22) , 72f, 2018 s (2016 4£57) @ CO2 ML AL, 29.22 kt
(29,220t) TH Y, 2019 F#E L FAERICAIRER O 7 U — (LA.Lb)  GRIKIREL
DOHEHEN BRI TV D, K 7.2-23 12, 1990 4£~2017 53 OHIHFETE D 7= D COs

FNEZ T, ZORICHRTEY, BEOT70 27 T, 7oE=THETT 0 b
25 COZEIR L CWmd, Torea=T8Eo T3 — (2.B.1) OFEHED S ER

INTW5D,

7-112



A (BR)

i

Ak (2019 4EE) HACCS
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3 7.2-22 HZA CRF Table 1.A(a) A% D #R%E |
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E/NBUZE T D C CU S KB EFERER (2019 42)  AARC C S ()
- - =
%x7.2-23 #hhFFBEOL-HIZEIIREIAT- CO 2
FEAAR Hifr | 1990 | 1991 | 1992 | 1993 | 1997 | 1998 | 1999 | 2003 | 2004 | 2005 | 2006 | 2007 | 2016 | 2017 Reported under
[t kt 023] 393 446] 117] mNo| wo| wo|] wo| wo| wo| wNo] wNo| No|  NO|2B1Ammonia production
B 1 kt ~No| No| wNo| wo| 237] 487 271] wo| wo| wo| wmNo| No| No[  NO|2B1 Ammonia production
S [ Kkt No| ~No| ~No| wno| ~No| wo| wo| 3ss] 643 No| mNo| No| No| NO|2B.1 Ammonia production
& i kt No| nNo| nNo| wno|l nNo| wo| wNo| wo| oo4 o012 o3s] 037] NO| NO|LA.Lb Petroleumrefining
5 VE kt No| nNo| nNo| wno| ~No| wNof wNo| wNo| wo| No| No|  NO| 29.22] 110.68|1.A.1b Petroleumrefining
L BB (2019) AARERIR=NRA A A R0 b Y #iEFE, % 3-93

F72. CCSIZRET 5 CO2 HEHEIZ OV T, HEARMIZ, COx Dk, JEA, IFE D
TARTOBRMIZBNT, A LB FE S & 722 2 Pk H & 3,000 t Kiili To -
7oz, INA ML) | F7201F INE) & LTHRESR TS (F17.2-24)
2019 FER LN 2018 FEETIX, B/ T By 27 b OPHOALNBEE T 5,

£ 7224 CODEEELFE (1.C) DEEMRINAHEE
Bl 1990 | 1995 | 2000 | 2005 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
1.C1C0OD a AT TA NE| No| ~No| ~NE| wNo| ~No| wNo| wNo| wmof mNo| wNo| wo| waA| wNa
[ pes b NOo| No| No| wNo| No| wNo| No| No| No| No| No| No| No| wNo
o FOfih NE| No| wNo| NE| wNo| wNo| No|l No| wNo| No| nNo| No| nNo| wNo
LC2EARTE |a JEA NE| No| No| NE| No| No| No| No| No| No| No| No| wNA| NA
T2 b HF# NE| NE|] NE| NE| NE| NE| NE| NE| NE| NE| NE| NE| NE| NE
1.C3FDfh NOo| No| No| wNo| No| mNo| No|l No| No| No| No| No| No| wNo

i - BREEA (2019) HARENREDET A A o~ b UHEE, &K 3-92

2017 FF53 D COL DA T T A kD717 2 Y — (1.C.1.a) (BT HPEHEIL,
NA) E#ESNTVWD (F7.221) . ZHiE. B/INBOTay e hoOXSLT T4
D, HEE ESA T T A NO T AR LWV K 9 IZEGE S, [RERBROFEIZ L VX
BEMOWRPHERINTWNDO TH D, 7B, MEOMOTr Y =2 KT,
LHEER TS (F17.224) ., ZHUE, TV FOREREFIIHTLIET U T h
B A T T A VERFOIRBITEANICEZ 53, b LBELTLE L THLHETHD &
DRFRIZHAS L, £z, 2006 4 IPCC A R 7 A PR THERREOT 7 4+ v ME% % H
WA B EM L, 3,000t KlitiTh D Z L AMRLTND,
NO (GEAEL7ZRVY) | @St

finfasEs (1.C.1.b) 133 STV RN,

50

NE]

Fiz bR & o 7 S D OPEH A RS, CO Dk [Zoft) OB 7 T —
(1.C.1.c) Tix. COz DHHITEE M FESE S FLT= D Fr
N, ey FOFEEFIHTLHET Y I0nG ., ZOBEBETOIRMBIZERMICE Z

12

N, AREZTIIBEFEOEKRTOA INE] MEbh T3,
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TENITE T D C CU S KIFBSEGERER (2019 ) HARC C SHHA (BR)

L3, bLBAELLE LTHMETHD & DRMIZHES,

CO:DEADHT AV — (1.C.2.a) Ti&, H/MIOT vy =7 FIKEMEEHRL TV
L=, INA@ E#EESN TS (F7.221) ., B, BEOMOT oy =7 FTIE,
NE] L#ESNTVD (R 7.2-24) , ZHiE, IrP=7 FOFEEITHT LT
YITING, EADOBEMETORBITEANICEZ 579, bLBELLELTHHMETHD &
D RMRZHS L, E£7-. Koorneef et al. (2008) ') AR HEHIRES 2 I\ /-3l b
fii L. 3,000t KifiThHDZ & AMER L TV D,

CO: DETRED A7 Y — (1.C.2b) TiX, [NEJ] L#ESNTVD (F7.2-21, £
72-24) . THUE, TuT =l FOFEEIIKTLOET U T0E, BPROBIE T ORI
TERARPICEZ ST, bLRBEELZE LTHLMETHS L ORMICIESLS, £z, IPCC
® CCS FepiliE (2005) 'V ARFEAN CO D 9 AT ICHTE ShHEIE%EZ A
ToRAHEM L, 3,000t KiifiTh DI LAMERL TND,

CO:z DffiE, EA, BFREICEZEY L2 CCS IZBhE % TZ2oft) BT =Y —
(1.C.3) TIE, YT 2PN 2D, INO) E#HEShTn5,

(5) XE

KEDA 2 b U T, B TR e/ OfES . CO2-EOR LIS o B TRESE
FIH STz CO2iZ. ZDEERMMIZE N TREAF A~ SN/ EHEL, EIX L7z CO:
AL TOTHHHBEDOHICEO TEHHET L2 2L L LT, £, RRT AR &
V7 v =7 HWET T M LY ENS COz b, CO ZEULL TWNAHE 5 icb b
P ANTRKFPAH LS REL, RARTAV AT LABIOT w227 GO T =
U —OPHEICE N TV S, [\ LT CO2 & KA H~HEH U7z &R 7E 9% B ffe 2 iR LS
HAFERHI N TELT, AATH D,

CO2-EOR @ AHYCTHIA S M7= BB L T, ZDEIHM RIRD CO2 IO\ T, D4
BRI STV D LEL TV DD, HRHEICIIME STy, FEZERRR ) 57
Bff - [ S 4072 CO2 (2B LTI, KX GHG Reporting Program (GHGRP) 2k Y,
2010 FELAREIZ EOR HAYTHHE - B S 7z CO DEAHYE L TWD A, 7 — X OFER
FraBm & LT 204 FFLEOBEAEE L T Y, AKRLTWARWY (R 7.2-25) ,
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TEINBIZE T D C CU S KEMRESEIERBR (2019 4£)  HAC C SHA ()

% 7.2-25 EOR BHMITHEI - @iz CO.D= (kt)

Stage 1990 2005 2013 2014 2015 2016 2017
Capture Facilities 43832 6.475 12.205 13,093 13,093 13.093  13.093
Extraction Facilities 20.811 28.267 16984 46225 46225 46225 46225
Total 25,643 34,742 59189 59318 59318 59318 59318

Note: Totals may not sum due to independent rounding.

High : EPA (2019) | Table 3-63

L7=3> T, KETIE CCS IZ K D HHEDOHIIIC SV Tix, UNFCCC ~D#tzE o
TWRWZ 435, CRF @ Table 1.C I8\ TH, CCS IR A4k EIT [TE
(flzEee) |, BEINE, EAEST INA GEHE L) | ER#EShTWnL04HTH
% (#£7.226) , [T=xALF—pEE 1A1) X TG, RRTABLOEOMmT 3L
¥—/EFEHROPEH)  (1.B.2) HOHKIZHD [CO2— Amount captured] OFIZE , FifiE
IR SN TELT, IR E > T 5,

+7.2-26 KE CRF I RIILF—5F®D Table 1.C ICO, D#IZ* L 8T )

TABLE 1.C SECTORAL BACKGROUND DATA FOR ENERGY Inventory 2017
CO; Transport and storage Submission 2019 v1
(Sheet 1 of 1) UNITED STATES OF AMERICA
GREENHOUSE GAS SOURCE AND ACTIVITY DATA IMPLIED EMISSION FACTORS EMISSIONS

SINK CATEGORIES CO, tran! ed or i.njened‘" COo, c0,”

(t) (leg/ket) ()

1. Transport of CO; E E E
a_Pipelines IE| E IE|
b. Ships IE IE IE
c. Other IE IE IE
2. Injection and storage'” E E E
a_ Injection IE IE IE
b. Storage IE IE IE
3. Other IE IE IE

Information item'™
Total amount captured for storage
Total amount of imports for storage

Total A

Total amount of exports for storage
Total amount of CO; injected at storage sites
Total leakage from . injection and storage

Total B
Difference (4-B}"

"' Excluding recycled earbon dioxide (CO.) for enhanced recovery,

‘! Corrected for baseline background fluzes.

! Fugitive emissions during above-ground operations such as procsssing and CO. recycling during enhanced oil and gas recovery operations should be reported as fugitive emissions from oil and natural gas and
'*! Ones captured, there is no differentiated treatment between biogenic carbon and fossil carbon. Emissions and storage of both biogenic and fossil carbon will be estimated and reported.

1t should be checked that the mass of CO, captured does no exceed the mass of CO, stored plus the fugitive emissions (leakage) reported for the inventory year.

* Tdeally the value should be zero (see page 3.19. volume 2 of the 2006 IPCC guidelines)

Documentation box:

Parties should provide detailed explanations on CO2 transport and storage in the corresponding part of chapter 3: energy (CRF subsector 1.C) of the NIR. Use this d ion box te provide refe e
relevant sections of the NIR. if any additional i ion and/or further details are needed to understand the content of this table.

Decumentation box ‘

i : UNFCCC (2019) USA CRF. Table 1.C

CORIZOE, EPAIL, AREETE DL OB DL LWL TS, BIERMIZ

(T, PR EHERHI M GHGRP OBINAY 72 7 — & OFI I FTREMER £ DL o> 5 15 D AT A
g2 & LTWD, 62, EPAIX, CCS #HEICKMT 2 FELMAFTL TR,

f B D PR I EEN RSN D FREMETH D L ERA DD,
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TENITE T D C CU S KIFBSEGERER (2019 ) HARC C SHHA (BR)

2%, GHGRP OflEZIcEES &, —HOisk BAL T CCS B O &l L OEAE
EHMDZENTE D, 2016 FITIE, 1O T 310 7 t @ CO2 3 EA S 4L, CCS Bt
OPEHN 9,818t H o722 LWL SN TV D, 2017 4TI, 3 fED sk T 600 7 t
COz MEAZAL, CCS BIEDPEHN 9,577t b o7o Z L BHE STV D,

(6) ZotoE GEMES I E)

BREFORKBEHA CCS Vu vy vk, ko /) vy =— WFH, T4 T
R, BAR, kEoOMIZ, FE, 7700, o7 o7, 777 EREEA (UAE) (<
FELTWALD | =720, FE, 79NV EDEIZHMBEE IEThHL=D, BEDA
VR U OBIERENRL L DA X b UEPER 2014 4, 7T P08 2015
VU UTIET N 2012 45, UAE 23 2014 D 6D & 72 » Tz, # 7.2-27 127371
D, TI7VNERSTRTOETA X2 M) OF#RIT, KEEHEG CCS 7rYy =7 b
OEFERMGRTITH D, TDID, A XU MVIZEITS CCS 7Fur Y= kO ITHER
T&ERMPoTe, £z, 7uv=7 MEERBRICRESNTWNWDL T T INVDA XN
IZH, CCSIZL D COz [EMT ECHEH R ICRE T DRtk o 7o, 7285, MEE T ER
95 NIR ICFEET BT 2 Y —1.C [CO2 Dk & R4 28, FEMBETEDA X
Y EVIZIEEENTW o T,

PP TI7ETE UAE O LE— M2iE, CCS Yrv=/ MIMET AN H 58, W
Ty FOBEEARTIRETHY, A X0 M) EORWVEICET 250RITE
FNTW o7,

R7.2-27 KEEHECCS TP ) FABRETOEMBE IBDA AL FIJIKR

KEE#HA CCS 7Fry =7 b JEABRGEE | A X R Y
[ CNPC Jilin Oilfield CO2-EOR 2018 4F 2014 413
7 3)L | Petrobras Santos Basin Pre-Salt Oil | 2013 4 2015 14

Field CCS
# 7 27 | Uthmaniyah CO2-EOR 2015 4F 2012 451 5)
A=V
UAE Abu Dhabi CCS 2016 4 2014 4516

it : GCCSI CO2RE 7 — 4 ~_—2 12  UNFCCC O K17~ 18 10 {ERL

13 Global CCS Institute NEFRT D KBEH AT B =7 bDOZ & T, ARKNBEITOLE TR
CO2%#:80 K b Ui b, FofhoE i HApE R D5E CRIR N A K3 EFT 2 & TeNIER] CO2 & 40
7 b UL EOBEED CO2 DENR, k& NITEEE7rY =7 N ThD,
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725 CDP A TCFD IZHIT5 CO #HHEH LU CCS/IEOR ~DE R
(1) CDPIZHI1T% COHEHEH KU CCSIEOR ~DEX

CDP (Carbon Disclosure Project) &, BB ZANEHE L T DIRBE IRk
W, FRARASOXIEEBREICED D ERAREZED D TRV x s N THDH, 2003 HEICTEE
BRI OE A Z BIAA L CLARE, 2018 4EiCiE, AR ORHMEREED 50% L Y5
7,000 fLE B2 H ¥R, CDP DT T v M7 4 —L&2BUTRET—4 2R LT 5,

CDP TiIfE¥(~EMELZEM L, Z2ORZEICK LT HERIATR L~V R~

(XA PLVL] T —=F =2y T Lb ] LI BLEN LS, A~F £T
DAAT Y TiTo>TWD, 7238, BARTILFTSE ¥ v /"1 7 v 27 X (Financial
Times Stock Exchange, = N URElifEED) T4 T DAL AL L TEE L7 500
HICEMEFLZEMS LTV D, EFLo 500 #LSMI S B EEZE L TWLEERH Y . 2019
13356 £ (9 HHEERZ 40 48) O AAREZENEE L TV D,

BRONEIL, [UBEZBBIEOBIC T 2 Bk DG ESNED AT NF A K
BAE Y A7 L RBEAEBBHE OB O, KEAB O & I & OBSENE, CO:
LIS oW E b & o= GHG PEHHHIR A RO f 14 GHG PHEEDR, I—R 7 I 14 v
YN KD BHIORI, JEEBE RO REARE L 225 T D,

GHG #FHEICE L Tix, A=a—7" 1 0HtE (EEPBHTHHLEE) | 2A=a—7
2 O E (BENSBMTHEALEZENFEOZ X LX—ICERTHHHE) . A2—73
OHEHE (REFEICEDLIV T 74 F=— v 2ER0HHE) 0. BEHIE, FMNREE
RAEAZ T TV DNEIZOWTEML TS, £72 CCSITOWTIE, Al - RRHT A&
72— OEMEBEOFTIL, CCS DEMOAE, CO ATHEIZOWVWTOEMBITHIT
WOLRBRETH D, BFEEOEENFICOWTL, 7.2.7(DICFH LT,

(2) TCFDIZHIT5 CO HIHEEH KU CCSIEOR ~NDE R

LNERE S TR R # A7 7 4 —A (TCFD) 1%, RO PRl THaik i e £ 5 4t
ZEHFES (FSB) O F CRUEAHOME Y X7 OBIREZEEIIRDL Ty =7 BT
BB, EEIIH LT, KEFESMEE KBV D IHFHROEMLAZ RO T Y | KEE
PR OFEIZKIT LG L EL O T 2720l TV AT OE A RDTWD, 72
B, VT IR EIT O ETOBESTNEEROSITICH Tz -> TR, FEHEHERES 250
(EFE= 2 F—8E (IEA) X IPCC V¥ &y 7 U 4%) IZlT 25 kiEshTn

U EREOR I, BITR LTS GHGWEORIEZ L ONREZRD TH Y . UKL TCO2, CHa,
N20. HFCs. PFCs. SFs., NFs, Zfth] LZEiF 5TV 5,
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HHD0, FERFIASCEMEDHE ST TWD DI Tk, 5T 930 LLEDOEIRA
[ (2019 4F 12 AKsR) LT\ %, CDP OH1Th 2018 4ELIKE, TCFD OEIEIZEES< &
TV AT BT 2 EREE 28 L TWh D,

TCFD (ZXMERHEM B E W OB R, KUERTE Y 2 7 36 X ORI x5 B R oo iR
EED D E L BIC, BHRERICET 2 AT v 20T vt ZAREEAEOABIMBIE MR &
[FERIC, BEIS L TREMBEEEEPEAR SO L E2—2Z 5L 50b DItk d 2
LWL T, RENEFAML TOOFERMBHRE DT TITH 2L &2R5 LT\ 5D,

TCFD (% COz 4@ GHG b 5152 LTRY . TOHA F v ADHTiE, GHG JEH &
BOEEFEE TOE KITRVA, GHG g B2 KEHIMOEIR L 3572010, s 4 7
D » GHG #EH &2 W TRERNIR 21 2 N R F R E I L VR 2 &
FHEREL TV D, ZHIEEBRBAROE—HTH Y L0 BEREIE DK B O f
DOFAFES~OWIFRF LRI TWD, K 7.2-28 ([ZHNE - RS R EEHIE I Z FE-5 < GHG BE
HEORFEZ T, £72 CCSICONTIE, YT VAMNEIT) ETOEETH /T
A—=ZD—D2L LTEKRSNTWDR, BIRFIEFED BRI IOV TITIREN
TUNZRUN,

£7.2-28 MEFHREZFBENEEECE DO GHGHEENDER A%

P BER—F 74V AICBITDUSUKEDOLRLE . ZONLEYS7- O GHG
PEHRIC & 0 BB R 2 RET 5 Tk
G : ( BEDUMAMH chﬁﬁfﬁg?)
e |} T4 U F OB A

7.2.6 CCS/EOR EMEHIZFT5. CCS/EOR IZ&k B CO HIFEDH Y K LVEH
(1) KRE® GHGRP #IEIZ#11+% CCS/CO.-EOR IZET 5 &

KE O GHGRP i 1L, KEOBREERET (US EPA) 7% 2009 4EIZBA4R L 7=l T,
REDRAA (GHG) 2 RIAPEHT D%, 36 X, BREHOEEE T X DGR T L
WEEZRZHET L0 TH D, 2010 FFi12iE, CCS B LV COrEOR EIZ LV | CO: %
HAEAT DHERICH . TOT — X2 WET D ERFHEMT oY . 2D Dk
I Geologic Sequestration of COz (RR) #7 ='U —, %7213 Injection of COz (UU) 77

B RIS EN S AR T DR 12T D H A, CO2, CHs, N2O, HFC, PCF, SF¢, NFs]
EERINTND,
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HAC C S F (BF)

TY =25 T 5, RRAITAV—L UU BT TV —OxRE R DNk % L F DR 7.2-29

W2,

£7229 RRATIY—&LUUATI)—DORERELDBHES

RR %773V —

UU»7a)—

(a) COz Wiz EHIME UiA 5 BB THET
Mg A~EAT D H—F L I3EE O
(UIC 7u 7 Z 1075 A VI & LT
A ENTTRTOYHEET),

() JRAI, CO D EADNA I F 72 1L KIRA
Zp¥EHEEIY (EOR %£7-1% EGR) %#H
B & LTV DHUHE 38O,
KRIZE LR, 7272 L. LLTFTOHAIL.
EOR 721 EGR TH-o THxtZ L7
Do

1) FEFED CO: iz BEWIME Cidd b
HEJTIEALTE Y MRV Gl & #2H
LR EZ T %A
2) UIC v 251027 5 AVI & LTH

Al &2 T T2 HHTH D56

(c) WF7ERA%E (R&D) 7y =27 hTHHY
AlZiZ. RR AT IV —ZBiF 855D
TR EZTDHZENTE D,

(a) CO2 MM FIZIEAT D H—F 72138
¥y RR A7V —TCTHE LS
A2, UU 73 —CHET o048
DITRUN)

ZOHT AV —ORELMEL /2D CO2 D&
1272, WA ED CO ZJEA LTS
THLHREDOEE L H D,

ZOHT T —OWERENEL D CO2DE
172, W B 8D CO ZEAN LT84
THOYWMEORELHDH, ZOHT Y —T
. RSN COe D BEEZMET D,

High : >K[E CFR Title 40 § 98.440 35 L 11§ 98.470 X v {ERL

RR A7 3V —%, REIRZRITEZ B L 325 CO DM ~DE A% FEfid 5 fisk /37%
B35, RRAU7T TV —TlE, e Sz CO: DIEHREZHET HZ &, MRV &HE % US
EPAICEVFGREZ D, E=2 ) VU E#BZzHET L2 L. b, #ifirE Lz COz
DEEZWENSUIESERET L LBMEL R D,

UU A7 2 =%, CO: Mt F~NEAT LNk D 9 HRR AT AU =38 LRV H D
D% 5, RR A7 IV —2ix, FHIEOR Z& N2, EOR % EhE§ 5 gk 23
&%, UU AT Y —Tld, g S CO: DIFMDOMEDHLNNEL 2D (S5
W2, B LBy, ZOBFBRIIEARLT L2 LAROLNTND)

RR 717 2V — T Lichiisdid UU A7 2 Y — T+ 2 481377 <, UU A7 =2
U —C#E L7ofiskiZ RR 77 2V —CHET L2 LE N2, Eo, UULT IY —IZ#%
BIHMik ThHh->TH, MRV FHEOBHEO T AL, RR VT TV —CT#HET5
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TEERERTDZZLDROLNTND, 6T, HWAIFERHRNTH->TH R&D 71
YxZ ME, RRIT Y =S, UULT Y —CTHET L2 ERRHHATH
Do

GHGRP #llEE IS EMr SN 7 — 2%, BREME L L COIRARICT 22 EnB 05

Nle7T =2 xfrE, T XTARLRTER 5700, US EPA 1L, FERFFORE

(confidentiality determination) (&, JEHI, EBNIHET 252 & & LT3, GHGRP
i EE DHEE N IER 1L sd, B DT —F DARFFHNEEZ KT Z L& Eh
Teo DT, WERFEZRBODINENOREZT —FDOHT A —ZLITTH 2L L
L. 20124F 8 HiCiE, TRTOHNT TV =TT D/IERREL TND Y, ZORER,
CO2-EOR # &1 UU B 7 2 Y —CTHET S COJEARIL, ®EME (Confidential
Business Information) & L CIHAETHZ L ZBOLRIELR>TND,

2018 121 99 DR s UU B 7 2V —IZU A RSN TV DA, £DHH 9T R

“confidential” & L THfEZ AR L T 72\ (EiRD &30, COrEOR IZOWWTIX
GHGRP fllE£IZB\ T CO2 [TEARZ AR LT 25 Z LARH LA TND) , 2018 FFIC
CO: EDFLHNRH D DI 2 D DA ThH -T2, 9B 1HFHIXFR&D 7y =7 N Thd
Mountaineer GRZEfE : 0t) TH V. & 5 1% Core Energy Otsego County EOR
Operations (GGRAE : 309,858 t) Th s, Likd LI, GHGRP #EIZHV T, R&D
7Yz MIRRIT IV —ICENSTL70r=2 FhoTh, LV HHOENUU B
F oY —CHET S T L AD B TS, £7-. Core Energy Otsego County EOR
Operations /&, RR #7 U —TH R CEIETHE L T4, UU & RR DOl T =
U—TRIUMEEZ LTV HHEBIIRHTH D,

—J . RR AT U —{ZHBW\ T, 2018 I 5 fFDfsk A CO2 DT % Wi L T
% (#17.2-30) , E/pF¥EE L. ADM. Core Energy. Occidental, ExxonMobil T&
2

% 7.2-30 K[E GHGRP #lE ® Geologic Sequestration of CO2 (RR)YA 73 1) —IZH
(T 5#,&E (2018 &)

itk M FEEL CO:2 T4
& (t)

Archer Daniels 4 Y 7 A | Archer Daniels Midland Co. (100%) 525,002

Midland Co.

Core Energy 24> | Core Energy LLC (100%) 309,858

Otsego County

EOR Operations

Denver Unit 7 %4 Z | Occidental Petroleum Corp (53.03%), | 3,489,481
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Chevron Corp (15.7%),
ConocoPhillips (15.7%),
ExxonMobil Corp (15.57%)
Hobbs Field —a— Occidental Petroleum Corp (100%) 2,910,162
AF T a
Shute Creek Facility U A 4 2 | ExxonMobil Corp (100%) 427,054
T
Bl 7,661,557

it : US EPA @ FLIGHT 7—#~<X— 221 X 0k

VLED X 512, COrEOR ICBHHT 2 CO2 [EARIIMEMETHSH Z &2, GHGRP
FIEIZBWTHIERAR L 2> T D, —AYIZ, CO2-EOR F3EE & CO2 fibfaEa & D
DI ERKINEEME &7 D720, B, COEARICEHET LT —X L ARIN/RN?
2, 2L, BEMETIES DM, EPAD Y = 7Y A b ET CO [EAICEET % 2014 41
DT —=ZNRASNTEY . BEOHEMAZMET LI LR TED (R 7.2-31) ,

% 7.2-31 GHGRP #IE® CO2-EOR - CCS IZBH &3 24 (2014 )

COz & (F7t) W U7 bR

COq fitf5 6 L OEIY

CO27EpE (CRIRHIK) 5,100 16
COz R (PEZEDEH FR) 2,100 123
&t 7,200 139
CO2 DHI FEA

EOR HY 6,300 86
b TR (Bt 2 455 R&D 100 10
A= R/ N e 1))

e 6,400 96

H# : US EPA. GHGRP ©# 4 23 L0 {ERL

#7.2-31 OF =206, COFa12361T 2 PEZEPEIE . B EI S 7z CO2 DEIG A
29% TH V. KK COsDHNENZ B35, E6HIZ, COrEOR (UU) @ BEINTEA
S5 CONFEAETHY, 2RI EHD L HFITE (RR) OFEIX 2% K THDH Z
LRGN D . 2018 EITITHEP TR (RR) ICHVTHI 766 0 t IR S THR Y . KIRIZ
HIML T 23, CO-EOR (UU) 73 2014 4E L [AIFRE L E L TH, #Hif T (RR) O
EIBIE 10% TH D,
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(2) BRI EU-ETS IZ§(+5 CCSICO-EOR [CEAT 58&E
M D> EU-ETS OF — & _—Z (2B T, B E 7z CO oW T, &R THE k
EWSWE Lol

() HAEXRRSLUVRAERR

RTRD RR A7 =2 ) —CHE LTV 5 KE 4 #Ei2, GCCSI ORHME CCS Fry= 2 |
DT —=HRXR=RZHNTC [FEish ) HHT7r Y=y bOFXL—2EMz, ZLbe¥
IZ oW TERIZ Annual Report 35 X Uf Sustainability Report 5D /ABRE#Z A L, %
DAEHITIFIT D CCS/CO2-EOR DALESIT A i#r LTz, 3£ 7.2-32 1[ZFA 5% & Lz 17 £
T,

5 7.2-32 CCS/CO2-EOR IZ& 5 CO2HIBENH Y EWEHIDRAENER E LI-1t%

B Blue Source B NRG

B Koch Industries B Air Products

B CVR Energy B Denbury

B ConocoPhillips B Core Energy

B Basin Electric Power Cooperative ®  Shell

(+£1t Dakota Gasification) B SaskPower

B Archer Daniels Midland Company | ® Equinor
(ADM) B Total

B ExxonMobil B Chevron

B Occidental

FiZ, U ToRZHEL, ZOMEERITRT,
1) CCS/CO2-EOR 73, D E¥D 3272 GHG - CO2 A R D—2 & 2p o T
D02
2) 230 GHG - COz HIlJgim 2RIz %t LT, CCS/CO2-EOR (2 L 2 HIE N %5 L
TWD 2Lz ERNICERT DD E I 9 ?
INHOFERE, T, £ 7.2-33 D [COHExHR] & THIEEL LTO%E) ©
FNZoRd, 4 alFH4A L 72 Annual Report 3 1 OF Sustainability Report {23\ Cl, 2%
(912 CCS % CO2-EOR (24 B 3fiiz b 220 » 7,
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HAC C S F (BF)

% 7.2-33 K% D Annual Report 4> Sustainability Report (23 [+ % CCS/EOR @

DK 4R
EEC /e BVZE CO2 HIR
FEL 7 b HIl LLT B Gk g5
(CCS/EOR) xR | OFL

Blue Source Terrell NA NA EE R L
Natural Gas
Processing
Plant (EOR)

Koch ENID NA NA BRI L

Industries Fertilizer
(EOR)

CVR Energy Coffeyville X X Annual CO2-EOR |ZB8¥ 5 RC# 72 L,

Gasification Report 2018
(EOR)

ConocoPhillips | Lost ~ Cabin @) A Sustainability | 2017 226 OHEHEIED 9 B, -0.5Mt H3[E]IL
Gas Plant Report 2018 CO:DFTHNC L Db D, 7212 L, AP B
(EOR) DBAFEITAE D HEH BHINC X 0 &R 21

13-0.3Mt £ 72> T 5, (X 7.2-4)

Basin Electric | Great Plains x x Annual Wyoming ® CCUS 57 A bt ¥ —~DRH

Power Synfuels Report 2018 BICET AR o4,

Cooperative Plant and
Weyburn and
Midale * 1
(EOR)

ADM Illinois @) X Sustainability | CO2HEHEIRxXIK & LTHEIT 5 3 >DFHED—
Industrial Report 2018, STHAFAEFET R L -7 0t R
Carbon 2019 Letter to | |z, CCS BREETI D,

Capture Stockholders
and Storage Proxy
(cco) Statement

ExxonMobil Shute Creek | O @) Sustainability | CCS (% COz HEHIHIBR RO —>THY | =%
Gas Report 2017 X —ZRM L ad gl —g o R7 LT
Processing U2 ZHREE T, CO [BIIC K B HIA~D%F
Facility HH{ LT (K 17.2-3),

(EOR)

Occidental Century Plant O X Climate CO2 HEHHHIES R D —2 L 72 > TV D3, HIE
(EOR) Report 2018 | B~ HFHIZ OV Cidatdkse L,

NRG Petra  Nova x Sustainability | COs EHHHIEXI KD —2 & 7> TV A, HIJ
(EOR) Report 2018 BAOHEEIZOWTIEEH L,

Air Products Port Arthur X X Sustainability | CCS FEMilZ 5K, LTV 52, R ET 55K
Industrial Report 2019 | fL/KFEDH ALITHAEDETWND Z & &
ces (ces) Mt HRE, [EEBHRIEORRICHEENT

| AYAQ" o

Denbury Bell Creek O X Corporate COz HEHANERI R DR & 72> TV D23, HIlT
(EOR) Responsibility | E~DAH 5T OV TIXREE#HR L,

Citronelle Report 2018
(EOR)

Core Energy Core Energy | NA NA EEe L
Ostego
County EOR
(EOR)

Shell Quest (CCS) O A Sustainability | 7 —AR> 7 v 7V FOFREIZIL CCS I X
Northern Report 2018 2 HI Sy % & TV D08, 2017—2018 4E0
Lights (cco) CO2 HEHEDOELOHEIZIL, Quest CCS 7
ST I B 2Yxs MZX% 100 5 k@ COs [alL %

EH TR,

SaskPower Boundary x x Annual TR DG R K IR BIRBEOBRIZE K L.

Dam CCS Report 2018-
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FTE I COz | Hiljsigk
ez 72N B | LT SE G g
(CCS/EOR) xR | oFL
(CCs) 2019 CCS |[ZHEMH R BEAN R B2, 5% O
HIBRI RIS b B N TR,
Equinor Sleipner CO2 X X Sustainability | BEHEIBUIEICIROM EICE DL LTEY .,
Storage (CCS) Report 2018 CCS 1B HIIA SR IZ & FAL TV WD B FE
Snehvit  CO: BRSETEF & L IR ROME ST, S5,
Storage (CCS) COs DIENR + HTE7 B> B AL T 0 | it
Northern BERTOARND ERHERITE 5,
Lights (CCS)
SEE B B
Total Northern X X Registration B R COHHEITEICZ LT U 7 O
Lights (CCS) Document e TR XF—ROM LD E LTEY,
ST B 2018 CCS [IMFFERAZE I E & L TRE R RO E S
.
Chevron Gorgon (CCS) O X Cooperate CO2 HEHAIRXI R D—2 & 725 TV B M3, HIPH
Responsibility | E~D &5z >\ Cliditdfizs L,

Report 2018

%1: 7240 Dakota Gasification 2% 3,

RRELTEAEED I L CO2EOR DA% Efid 5 34 (Blue Source, Koch

Industries, Core Energy) IZ. Annual Report <> Sustainability Report 7372 C X 72

Mmool
*7-. CCS

r—2b%< otz (Bl WFFERHFES

GHG - CO2HIEXI R D—2 L 72 o TV DA TEH, FEER
EORICE D HHEMZDD X ) IRitdi L 72> T D b DIX
ExxonMobil 73,

7y U NOERE

gCOze/MJ T—JE, #* 7.2-34) ,

BT DR# H > Th, COHIREIRD—o L L THLE
PP E LTHRERIRET D &0 RLEST)

ST BTV

CHIEIZ D CCS/CO:-
CIEEAE R oT, ME—

TRAXF=ZRA L a2k —2 g 7 LT Y U THIEE WO
CO2 [FIIZ & % CO2 HEHHEIRA~ D E BV 4 F 7
ConocoPhillips 1%, COz HlljsiE~D % 5% K
WHOHHTH D=0 7.2-33 P TOFMIE TAl &Lz (M7.2-4)

AR LT ()7.2-3)
TARLTWVDD,

COFIH D7z DFEH &
Shell |%, Z—Ar

21X CCS I L DM ZEdTuns (2016 4E~2018 £ £ T 79

7272 L. 2017 05 2018 £ COs HEH DAL D

HTIE, Quest CCS 7= M X2 100 5 b d COz [FIIE %G 6O TR 2

#£7.2-33 PCOFMIEZ TAa) &Lz (K725
B (2018 4F: 140 T t) DI,
BY (£ 7.2-35) .

CCS 23 [AlfED CO2 PEHAIEIC G Eh TW RNz

F 7. Equinor Ti%, CO2 D[FEYY - iF
CO:2 BEHHIR R (2018 4E:26.4 Ht) LV H %< o T

ENHERIESND

(FE, CODHNFIZEICEET v AL DD LTWES) |
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ExxonMobil GHG emissions reductions™ GHG emissions reduction from carbon capture GHG emissions reduction from cogeneration

{Ner equity, CO; equivaler ns (Net equiry, CO; equivalent emissions (Net equity. CO; equivalent emissions
cumulstive since 2000, millions tonnes) Million tonnes per year) Milfion tonnes per year)

¢ 8
Carbon capture
and storage . .
~400
Energy efficiency
& cogeneration | | .
million * 4
Fizre
rEdetien tonnes s ]
¢ 0
2000 2011 2013 2015 2017 2009 2011 2013 2015 2017

Higt : Energy and Carbon Summary 2019
X 7.2-3 ExxonMobil D15

2018 GHG Emissions Changes

30,0 A
206 0.5 03 02 05 0.2 20.3
200 — —
2
=
=
-
100
0 T T T T T T
w7 00, Sales Methane  Discontirued  Lower 48 0il Sands ME
Emissions Reductions  Operations!  Increased Rampup Ernissions

Activities Drilling,
Production, Flaring

Hi# : ConocoPhillips (2018) Sustainability Report 2018
7.2-4  ConocoPhillips M4

#7.2-34 Shell OBl (h—R>Tv cTY k)

208 20017 2016
Met Carbon Footprint
[gCO2e,/M)) 79 79 79

Hi#l : Shell (2018) Sustainability Report 2018
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GHG movements from 2017 to 2018 [A]

million tonnes CO7 equivalent

90
85 1.4 19
85 o T - . 82
b (1.2)
80 (5.1
75 ¢
70
2017 2018
all Emissions dl Change in output
b Acquisitions el Divestments and
cM Reduction activities [B] other reasons

[A] Direct and indirect GHG emissions from imperted energy
[B] Does not include 1 million tonnes of CO2 captured and sequestered by
our Quest CCS project in Canada in 2018

Hi#h : Shell (2018) Sustainability Report 2018
B 7.2-5 Shell Dfl (BrHEDZE1E)

% 7.2-35 Equinor O]

Loz emissions Operational {million

captured and stored P 14 1.4 14 1.4 12 1.2
control tonnes

per year

Accumulated CO2 Operational |million

emissions captured P 236 | 223 20.9 195 18.0 17.0
control tonnes

and stored

Annua.l C02 emissions |Operational (thousand 264 | 356 104 £53 240 175

reductions control tonnes

Accumulated LO2 Operational [thousand

emissions reductions u:npntrol tonnes nir nir 1,750 1,430 aa0 540

2008-2016 [4]

Accumulated CO2 )

emissions reductions Sﬂp&;g}mnal Eﬁﬁzgnd 620 356

2017-2030 [4]

H i : Equinor (2018) Sustainability Performance Data

727 CCSEORIZ&BILTUv bk (CO LYy b, Tax VLY k) BEFICEHT H1E
2

(1) CDP Climate Change

AIEOFAE TG L Lic ¥4 402, [CDP) IC K 2EME~DREZEDHI L, 7 L
Uy MIETOINELHHAE L, [CDP) &Lid, HROFEEIEITIIT 5 KUEEE)~DEL
VAT DI mEINE L, FHET 5 EEE NGO Th %,

CDP ~DEIZEERPEFEDY = 7 A b ETREIN TV, JidegREs Lz 17 #
. 9% TdHh->7= (Conocophillips, ExxonMobil, Occidental, NRG, Air Products &
Chemicals, Inc., Shell, Equinor, Total, Chevron, # 7.2-36) , £iILHLDRHEIZL D,
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CCS DFEMEDAEE, CO TR EICET DEM~DRIFZFK 7.2-37I2F L DT,

% 7.2-36  CDP Climate Change ~DS kR
*tx Z/EE DK S e
Blue Source el —
Koch Industries #[[Z&(2016. 2018-2019) 2016-2019
E&4EE(2017)
CVR Energy BREE 2014, 2016-2019
Conocophillips B&(BF) 2010-2019
Basin Electric Power RSN —
Cooperative
ADM #[@]Z (2010, 2011, 2013) 2010-2019
[E]%&(2012, 2014-2019)
KAFART
ExxonMobil [E1%(2010-2017) 2010-2019
%3] % (2018)
EI&EE(2019)
Occidental BI&(BF) 2010-2019
NRG B (B 4E) 2010-2019
Air Products B&(BE) 2010-2019
Denbury #®[[)%(2010. 2012, 2016-2019) 2010-2019
E%4E7 (2011, 2013, 2015)
TEERIR A & U (2014)
Core Energy R&0 —
Shell E&(BHF) 2010-2019
SaskPower Sl —
Equinor E&(BE) 2010-2019
Total B&(BF) 2010-2019
Chevron BZ(BE) 2010-2019

HBL . CDP O MBI D2 ICHED X ERR
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:£72-37 CCSOEMRDEE. COITEEICHTIEHOEZE

2 A& | CCS mEE CO: I & NI BRLG
it (R~ /i)
DA
Conocophillips 2018 &= " 375,470 2013 &
228,000
(1 F ~0> B B 50) 1996 1+
. 368,000
ExxonMobil 2016 4 &l (b 2) 2005 4
2,272,000
(EOR. EGR /i) 1980 1F
Occidental 2018 4F H 12,456,489 2016 £
NRG 2018 4 A0 [ 24 pUAEIPAS —
Air Products 2019 4 HE[m] 24 HE[m] 22 —
Shell 2019 4 A 1,070,000 2015 4
Equinor 2018 £ H 1,359,741 1996 4
144,000
(1 F ~ 0D BB ) 2009 -
12,000
Total 2019 4F H (EOR. EGR fii2) 2017 4F
71,000
(B 2 DFFEEA) 2018 4
Chevron 2017 £ H 200,000 2015 4F

HI#L . CDP O A MTIBITBMEREY IS XER

Znbd9H, CCS/EOR ICE D7 vyy NEERH 5 EEIE L TWeDiX, Quest 7
o0yl baEMRT S Shell DA TH-7= (3 7.2-38)

# 7.2-38 CDP Climate Change & IZxt9 % Shell DEIZDHRFHDFIER (CO U L
Ty FEICEET H89)

(C11.2) Hip7-DMMEIZ. MESBHBNIIT 227 hR—ZD C02 7 V¥ k%Al
HEZITBALELEN?
R

(C11.2a) BEXEHBANCAIHMELIIBALEZT RV 27 PR—ZD CO2 7 LTy b
BT DM E B LTI EENY,

ZVvVy FORIM/BEA 7 LYy ORI

Fuyx7 FOREE : oM (CCS)

Fulxzl bOWH: ZoF Ty F Y7 O HBIL, Alberta Offset System (C
3% Shell Canada Limited (Shell) ® Quest CCS 71 = 7 F 3 L7 HEHIHI
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BaETEETHZETHD, QuestCCS 7= M, 7/ 3—% )N Edmonton At
HUZALE T % Scotford T2EMMIZ & % Scotford Upgrader  GHG HEHHOKI 3 3D 1 %
FI L TWD, 207y MIBWT COe x4 7y heRDD1X, T 7Y
T REETEOK) 2 km T O SNINLE T D HAKF ARG ~D CO2 OHLH TR ITE N 5 E
072 GHG gEHERIC L 5D TH D, ZoiE#EhNEL, CO2 DIEARZRIREEE s S
%,

WREE$ B EHE : Z0fh (Alberta Carbon Offset System Standards)

7Yy b (COze b)) : 414,809

7V b (COze bY) 1 VAR L&

BYHEINEZZ LYy bl

BE) (B : PilsE) @ e

AR LYy hORIZ2017TH4 A 1 G 201749 H 30 B (B 5 S HIH)
ORI SN E#E 2 LYy MIT 2019 I 2 REHIM LB LYy 200

AT DR LTS,
Hi#t : Royal Dutch Shell (2019) CDP Climate Change 2019 Information Request

(2) Quest 7OT Y FAW/TT LI LIy FMIDWNT

Quest 7 =2 MI, TAN—=FZMNOPHA 7y 7w F 2 TAlberta Emission
Offset Program| /67 Ly hZEEGLTW5, 7 LYy DRt EIE, 2015 FE27 v
N—=ZINBURPRE LTz THKEZ %GR E T2 CCS D7z d CO PEHHIEDFE 7 1
k=L (Quantification Protocol for COz Capture and Permanent Storage in Deep
Saline Aquifers) | 2% IZfEWE SN TWD, Quest 7r¥ =7 MIBIT 2R EIL.
Shell Canada 23:MER% T % [Offset Project Report] T L TRV, ZoitEAIxFE
7239 DB ThHDH,

£7.2-39 Quest 7OT Y FMZEFBI LTy FREDE=HD CO #HHEIRENE
E X

The fallowing three equations will be used to quantify emission reductions resulting from
carbon capture and storage activities by comparing the baseline and project conditions:

Equation 1

‘ Emission Reduction = EmissionsSgaspine — EMISSIONSpygjace

Equation 1.1

‘ EMmISSIONSggeiine = Emtsswnsmﬁcred coz
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Equation 1.2

Emissionsproject
= E?HESSEOHSCanstruction and Well Drilling

EMissionSpraguction and Delivery of Capture Material Inuts

Emissionspyer Extraction and Processing T Eﬂliss{'anso;’f—s;'te Electricity Generation

E?nlsswn'g[)ff—ﬁteﬂear Generation + E?HESSIO?‘ISGH_SEIQ Heat and Electricity Generation

E?HlSSlOnSpgmmg of CO2 at Injection Well Sites
E?nlsswnsﬁ'ugitives from Injection Well Sites + ETHESSEOHSSubsurface to Atmosphere

+
+
+
+ E?HESSEOHSCarbon Capture and Storage Facility Operation
+
+
+

Emissionsyess, pisposal or Recyeling of Material Inputs

Higf : Shell Canada (2019) Offset Project Report

Quest 7’1 ¥ =2 [N 2015 FEDOEZEBIAGLIRE, FRAES 7z CO HRHAIEYZ Loy b

(t) 2K 7.2-40 1277, B, 7 A= ZMEBUFIZ KRB CCS (EOR IEZFR<) Zxi4:
W2, BRI T e 2 M LA TF 7 LYy R EMETHHE (multi credit
agreement) & fEATEY, Quest 72V =7 MIOWTHLHEICEELTWSH2Y | =
NF 7 LTy ME COifs BMEWIGEICOHBEMSND b DT, 40 B F % Fvit (K
3,600 F/t) AFT1 27 LYy b, 50 AT 4 vt (K4,5600 F/t) TO.756 7 LT b,
80 #F& vt (17,200 FH/t) TOZ LYy M52 T , B, ~AF 7 LYy R
L7 VY FOBMNTHE =ERBEIC L DMEEE R T, Ak 7 LYy MBS
PRI BN D,

£7.2-40 Quest 7Bz FTRIEESNIz COHEHHIBY LY v b (2016 &~
2018 FEREE5)

P -xlih| CO2 HEHH HIR 7 vy NRREEUSA
7Ly bk (t)
201548 F 23 H~10 A 31 H | JEf 166,540 2016 - : 57l 166,540 t
BIT* 166,540 2017 % : AFEF 1,212,272 ¢
2015411 H 1 H~20164-3 A | At 324,918
31 H B 324,918
201644 H 1 H~9H 30 H F:i% 395,896
BI* 395,896 2018 4 : AFf 2,104,872 t
2016 4-10 A 1 H~20174F 3 A | J&bE 448,158
31 H IBA* 448,158
201744 H 1 H~2017 4 9 A | &t 406,330
30 H BAT* 406,330

X 7LV y ROBMSIE, TAN=ZMERFE D AF I LYy Mt 5T 5 HEICE S, BEICH
HEnsbDOTHD, 2018 FRFITIX CO it 30 BT % Kt TH Y, 40 BT X PV LT T
DO, X1 7Yy hpBINEnD,

Hi#h : Shell Canada Energy (2019)2%’ ¢ 4.1.1 Quest Audits and Credit Serialization (2% & {E%

7-131



TENITE T D C CU S KIFBSEGERER (2019 ) HARC C SHHA (BR)

2016 FE8FESr (2015428 H 23 H~10 H 31 H) 13 166,540t TH Y, 20 W& KL/t

(%9 1,800 [/t) Offiks THI 333 J7 K/ (K2 9,970 ) D7 LYy RaftESh
7o 2017 8GESy (2015411 A 1 H~20164-9 H 30 H) 1% 1,212,272 t MFEFES 41,
30 & Rovit (]92,700 FI/t) OAfiks TH) 8,637 1 KL (32K 7,313 H[) o7 L
Uy FAMT G E T, 2018 4EFRGES (2016 4F 10 A 1 H~20174:9 A 30 H) |
2,104,872 t B’FRFES AL, 30 & Ruit (K 2,700 FI/t) OAfiks THJ 6,315 7 KL (K 56
8,315 ifl) O LYy MG Enz28)

7.2.8 K[E 45Q Tax Credit M RAEHI O E =4
(1) 45Q 89 %&Mm

KEONEFEAIED § 45Q 1255 < CO:2 fRlkIZ L 5 Bi4aPERIL, FUTURE Act
(S.1535)IC L 0 IEF T HUIEATTAL, 2018 4F 2 AICHNL LT\ 5, ZOWIEIZ L 5 E
BHEER 7.2-41 1TR7T29

£ 7.2-41 XE 45Q Tax Credit DEWREICK B ELLEERER

SERT WIEH
HIR ATRE 70 3¢ COz IRl % S it 9~ % PE COz [ H3EHE
= S DREE (EZEFEBRTH L0 E 9 2T
IRE S H720)

MCO2 [MILHFHEL R, CO2 DfF
oMM S Ll 3E# 2Rl Sy
THIEEBBEINTE 5,

KI5 & 70 2 Mk ] 50 7t LL B COz [CO2F|H (EOR/EGR %%
w5 pEE R (&R | <) 1 OAMTEIRT 2546 @ 4
Fragie, RO COzE | [#] 2.5 7~50 75 t @ CO2 % [l
PR (DAC) XM XI5 | hEsx
4) AT DG 50 It LA LD
CO2 Z [R5 ik
KEH D CO2 # EH2[AUX
(DAC) T 2%4. it bk
DPHLISOSE 0 10 75t LLED
CO2 Z AN 5 sk
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SIE Al

HEH

X-7E L, Mgk O#EGRR A 2023 A4
KETICBHSBET D Z L,

Pl AEHERR O%E

AT D% S, $20/t

EOR/EGR = X B8 D
Yt $10/t (CO2FI 1%
EESE24Y

T O%E . 2026 £ TIC
$20~$50/t |2 BeFERYIZHE%EH, 2026
FELIREIT$50/t+ A > 7 LaREE,

EOR/EGR | & B i7H D4
2026 4 F TIZ$10~$35/t (2 BEEAY
(ZHA%H, 2026 FELARE X835/t + 1
7 L,

CO A DA, 2026 4% Tl
$10~$35/t (T BLREHIICHERE, 2026
FELIREIT$35/L+ A > 7 LR,

(CO2 FIMITIZ, #¥E - MR
BRSO A RN BRI L D
T\ AR 72 AL A I s
T H{LFEREE, EOR/EGR List
OISR ANE D)

BB, MHBERDBHT AN CO205H [Carbon Oxide] [ZEE I, —fbixk#®E. —fE{k

R, MRLRFOT X TEERL TS, Fo, ERTE 7,500 7t D CO2 B H O k-
R & 725 TR, IEHZIL COe DEIC L D FIRIZFEIE 3, CO2 [BIUN 33 O 3 B ih 14
12 AEMI 2SS Al REAR & 22 o 7,

WERAIT (IRS) 1%, 2009 1T 45Q BAAEESR DT O D EHT A T A v & =3 wE

[Notice 2009-83
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45Q OBUEHERE 21T 5720 OEME L LT, UIC L—/LOi#~F L GHGRP #lE® RR 7
FAY— TR L LTOWREREENRTNS3Y , 5E D, COrEOR Ok

GHGRP #IEED UU A7 2U — (COzJEA) THE LTV HHAITIT 45Q BiAaZEk R %%
352 LETERNEEZLND, COrEOR OFEH N 45Q BIAEERE 2 5721
iX., GHGRP #lfE® RR # 7 = U —OEHITHESE | J7R L7z CO2 ORIIAR L. MRV
DFFE - Fhi - W LB BEE 2D EEZBND,
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IHIZ, 201945 A 2 H, IRS L MBEHE L. 45Q OHEL Fhu+ 27D DHIRAI & 77 A
K ZADERIZINT, N7 U vy 73X b aRo HEH [Notice 2019-32) Z#AFK L7,
Z O TIL, 45Q FIAEERR O 52 F H T2 OIC K E L 72 % [Secure Geological
Storage] DOIFEFEFiEE LT, GHGRP #IED RR 717 2 U —OWAHIZI T 2 BB
T&E OEMHIEEESCREFDOTA RIA VERDLNE D IDPBRERGFHEIR>TND,
2019 4 12 ARER T, IRSIZ X 2 F D% ORIGIEA B ALY,

(2) 45Q FiEEIEROERSBHI

FTED ICDPJ 2857 LYy MIAHICET 2B A~DORIZE T, 45Q FiAELERRIZ B
THNETHRTE T, ZOMOLABERICHNTH 45Q BIFAIRZBECHA L T\ 5 H
Bl (B4, ImY =7 ML) TR TE RhoTle, 72720, BUERTD 45Q BiAAPEFRIZIX
7,500 J7 k> D ERBFHEE ST Z E2h, KENERATSRITT 5L
(Internal Revenue Bulletin) <*i#%1 (Notice) 128\ C, I E TITEMARGE L TR
E ST CO EDRFREINTEY | 45Q BlFEE R ZZ T CW D FEENMFETHZ &
TN TH D (K 7.2-42)

+® 7.2-42 845Q BiFEEEROBEAMNBEINT- CO 2 (2013 F£~2019 £4)

7 vy M
£ A IRS @A = ATEED B ORI &
FIE CO2 B R
2013 45 H Notice 2013-34 20,858,926 t —
2014 46 H Notice 2014-40 27,114,815t 6,255,889 t
201546 H Notice 2015-44 34,934,796 t 7,819,981 t
2016 49 H Notice 2016-53 44,590,130 t 9,655,334 t
2017 45 H Notice 2017-32 52,831,877 t 8,241,747 t
201845 H Notice 2018-40 59,767,924 t 6,936,047 t
201945 H Notice 2019-31 62,740,171 t 2,972,247 t

72%. Denbury & Petra Nova [Z2OW\ ik, AEREEEY BLOBEFORL®2 1Tk
D, BREECTHEALTOHRNT LR TE -,

F7-. BEFHE O CCS/ICOrEOR 7u Y 7 MIBWTIE, HHDOT LAY U —R%
(2D &, 45Q BIAEMERROBEAZ AT L T\ D 2 E B3R TE 2FFI8, WL OFIEL
T2,
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1) F#IO Enchant Energy @ San Juan Generating Station Carbon Capture
Retrofit Project (JEABHAGTE : AHA)

2) F#1@ NET Power with Oxy Low Carbon Venture (OLCV: Occidental ™
F2f) o (EABGRTE : )

3) ##I® CarbonSAFE (HEAPHAETIE : 2026 4:°7))

4) FHHI@ OLCV with White Energy (EABRMATE : 2021 4£° %))

5) #l® Carbon Engineering with OLCV (JE ARG T /& : 2023 42 25 °°))

6) @ Velocys with OLCV (£ ABALETE : RHH)

7.2.9 1SOWG4 DOEFE

CCS IZoW\WT ISO B A 1ER T 2 7= o D EEHZ B4 (ISO/TC265, Carbon Dioxide
Capture, Transportation and Geological Storage(CCS)) 7% 2011 A4=(ZHax S, E &AL
K OMEGE (Quantification and Verification) (% DR ODIEEHED—>, Working
Group 4 (WG4) (2B THUEALDED BT %16, WG4 Tik 2017 4RI HANT# S

(Technical Report, TR) Z23{TSCHY . BIEIZEEEHF (International Standard,
IS) DERRED SN TN D,

TR IFHUE TIT7R <, BRILICTERLDEE X DN DER GRIET — 2 oFHRIEE LTo
P EE, RHERE) 220REETHL, WG4 O TR (ISO/TR 27915:2017) (LB
BT DAY EZ LE2—LebDTHY, F—ARZT 4 L LTHE2ETHINLE
IPCC @ 2006 A > X~ U A KT A4, CDM, EU-ETS, 7/ 3—Z D
CCS/EOR 71 k@b, K[ED GHGRP DiEh, A4 7% A 7078 A A b (LCA) 2
DNTHLEMLTND,

ik TH %5 IS (ISO/DIS 27920) DAEFARIUZ AW TIL, ISO DU =79 A MZLh
1%, 2020 422 ABUE, BUEERHIHEZ (Draft International Standard, DIS) DEtHET
BB ENTN D, DIS KRR SN, REEEHSMKE (Final Draft International
Standard, FDIS) Z#TIS & L THITINDH M, ISO ITHIT DIHMBIEM AT ¥ = — iz
B9 2 HEIC LD . RIS 1% 2020 FEHIZRITSNDHMLEN B D,

WG4 BARE I JhE, e g a A 0 b ~OxHGERA W 288 T IS O IR M-
THY, WIRETICTIS NIITENDAREEREMNEDZ ETHLN, —HFTRIS T
i) (general) 72RELUZE EFE D, BIRAY (specific) REERITEENRVWRIARTH S,

16 i OMEER T, B (WG | #x (WG2) | B (WG3) . Bl 2@ (WG5) | COe-
EOR (WG6) Th 5,
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Fio, RISIEMEUX L7 CO2 DHEH (loss) OAHZIVF D Z LilieoTolodh, ZHLL
Sh. BIZITE S OFITFIC L MR IC OV TIE, WG4 OF TSNz b DD
HENTHRY, CCS 7ury =y FO VX —FHICATET 2 MEH9 72 CO EH O E
FLIZOWTIE, WG4 OIRDIEEY & LT, Bz IS & U TR S LD ATREMED & 5,

723, CO2EOR (Z31) 2 E &b Kk CMFEIC DWW TR, 2019 4 1 AI2%TT &7z COs-
EOR (2B 2 EEHAE (IS0 27916:2019) ([Zi#lis TV, WG4 12 & 2L D5
NERDTETH D, 180 27916:2019 TEEALT HxF51E, CO2-EOR IHFENIZ L - THEA
SNTICHEH (Bukz&te) S/ COz&E, EiTaAme & ITAE - BEllishns 2 &
72 M iR S 7z COz EITERE S5,

CO2-EOR (28T 5 CO iR ED EEILIZ DWW TIL, JEA LT CO275 CO2-EOR D
FITHED COe Bt ds KUY CO2-EOR fiix 224726 O COe IRt &% £ LBIWTEET S
ZllpoTVD (FANT AL MBEMICHET T 251E) . 18- 7T, COrEOR fiik
2B % CO2% A&, COxrEOR OH#ZEIZHED CO Bk, LU CO-EOR ik 47>
50 COlfttEFEZE=2 Y 7 TENE, COTHBELZRTILENTEDLLEERALN
%, 12721, COz DEFHEDERICOVTIE, CO DEIFEE LT, JukiMETIAFE L
CO:2 (Native CO2) &ALAREIDIRBECPERETE T (ZPEVIEE L7z AR D CO2

(Anthropogenic CO2) % ED X IZXBIFT DT HOWT, FEm A fF(E L. COzEOR %
#) T 72 CO2 DK E )5 Anthropogenic CO2 BED & B H T 5 HiEnfrek s L
TR TWD,

[ZE3Xik]

1) Commission Regulation (EU) No 601/2012 of 21 June 2012 on the monitoring
and reporting of greenhouse gas emissions pursuant to Directive 2003/87/EC
of the European Parliament and of the Council

2) United Nations, Modalities and procedures for carbon dioxide capture and
storage in geological formations as clean development mechanism project
activities (2011)

3) Alberta Government, Quantification Protocol for CO2 Capture and Permanent
Storage in Deep Saline Aquifers (2015)

4) Alberta Government, Quantification Protocol for Enhanced Oil Recovery (2007)

5) United Nations, Modalities and procedures for carbon dioxide capture and
storage in geological formations as clean development mechanism project

activities (2011)
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6) ISO, ISO/TR 27915 Carbon dioxide capture, transportation and geological
storage — Quantification and verification (2017)

7) ESLERBEWIICAT, BN AL VX WU AT 4 AT =7 A b, http//lwww-
gio.nies.go.jp/fag/ans/outfaqla-j.html

8 UNFCCC v = 7 ¥ A b . Parties & Observers, https://unfccc.int/parties-
observers

9) UNFCCC 7 =7 %1 k. List of Parties, https://unfccc.int/process/parties-non-
party-stakeholders/parties-convention-and-observer-states

10) Joris Koornneef, Tim van Keulen, André Faaij, Wim Turkenburg Life cycle
assessment of a pulverized coal power plant with post-combustion capture,
transport and storage of CO2, International Journal of Greenhouse Gas
Control, Volume 2, Issue 4, 448-467 (2008)

11) IPCC, IPCC Special Report on Carbon Dioxide Capture and Storage (2005)

12) GCCSI CO2RE, Facilities Database, https://CO2re.co/FacilityData

13) People’s Republic of China, The People’s Republic of China Second Biennial
Update Report on Climate Change (2018)

14) Federative Republic of Brazil, Brazil’s Third Biennial Update Report (2019)

15) Designated National Authority, The First Biennial Update Report: Kingdom
of Saudi Arabia (2018)

16) United Arab Emirates Ministry of Energy and Industry, United Arab Emirates
4th National Communication Report (2018)

17) UNFCCC 7 =7 # 4 I, National Communication submissions from Non-
Annex I Parties,
https://unfcce.int/process-and-meetings/transparency-and-reporting/reporting-
and-review-under-the-convention/national-communications-and-biennial-
update-reports-non-annex-i-parties/national-communication-submissions-
from-non-annex-i-parties

18) UNFCCC 7 =741 k. Biennial Update Report, https://unfccc.int/BURs

19) US EPA, Fact Sheet for Geological Sequestration and Injection of Carbon
Dioxide: Subparts RR and UU (2010)

20) US EPA, Fact Sheet: Final Confidentiality Determinations for Nine Subparts

and Amendments to Subparts A and I under the Mandatory Reporting of
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Greenhouse Gases Rule. (2012)

21) US EPA, GHGRP FLIGHT database, https:/ghgdata.epa.gov/ghgp/main.do#

22) Hill, B., Hovorka, S. and Melzer, S. Geologic carbon storage through enhanced
oil recovery, Energy Procedia, Vol.37, p.6808-6830. (2013)

23) US EPA, GHGRP, Capture, Supply, and Underground Injection of Carbon
Dioxide, https://www.epa.gov/ghgreporting/capture-supply-and-underground-
injection-carbon-dioxide

24) CDP, Search and view past CDP responses, https:/www.cdp.net/en/responses

25) Alberta Government, Quantification Protocol for CO2 Capture and Permanent
Storage in Deep Saline Aquifers (2015)

26) 73— ERF, Alberta inks deal for Shell Quest CCS project (2011 4F 6
H24 BF7F LAY Y —2R) |
https://www.alberta.ca/release.cfm?xID=30771C28 EESFC-F24F-E03C-
1BA374D3C893A32B

27) Shell Canada Energy, Quest Carbon Capture and Storage Project: Project
Close-Out and Lessons Learned Report (2016)

28) Shell Canada Energy, Quest Carbon Capture and Storage Project: Annual
Summary Report 2018 (2019)

29) Great Plains Institute, The FUTURE Act: A side-by-side comparison of
changes to the 45Q tax credit for carbon capture and storage (2018)
https://www.betterenergy.org/wp-
content/uploads/2018/03/FUTURE_Act_Side_by_Side_GPI.pdf

30) IRS, Part III - Administrative, Procedural, and Miscellaneous Credit for
Carbon Dioxide Sequestration under Section 45Q, Notice 2009-83 (2009)

31) Denbury, 2018 Annual Report on Form 10-K,
https://s1.q4cdn.com/594864049/files/doc_financials/2018/annual/2018-Form-
10K-(Final).pdf

32) HEEsE, ~N7 /U7 -CCUS FYm¥= h—ARKIFEEITYENT AN HD
CO2 [l L OEAMLIH B OJFIREEE, M =aE. 4 84 . % 2 7. p.114-
122 (2019)

33) KExT X —EffiFseAr (NETL) 7 =7 %A . CarbonSAFE,

https://www.netl.doe.gov/coal/carbon-storage/storage-
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infrastructure/carbonsafe
34) Occidental IC L2 7L AU U—2 (201846 H 19 AHfY)
https://www.oxy.com/News/Pages/Article.aspx?Article=5970.html
35) Occidental (2L 2 7L AV U—2 (2019 4£ 5 J 21 AfY)

https://www.oxy.com/News/Pages/Article.aspx?Article=6095.html

73 BINZEITSH CCSEXEMICOVTOREER
731 AFEDEH

HARIZI T 2 k1972 CCS D FEMUITIT T2 BREDIE M CBOR L RICE T 2 ME 55
ZEEHEME LT, CCSHHED YR AET /VOME, EHIHICH G OMmE, 1k
VT4 T O - BATHAT LTSS D CCS FELMITHET 2 HEMICOWTlRE L

1T-7.

732 HREHE
(1) EGREEE
APFETOEZMEEBE OWMEL, UTFICFET, FMEEE oML 0O @I
W5,
1D 15 HEOBERSICET 2 ARG R QRET AXRICBET 2B0R, AR A T)%
BICBT DBOR, CCSIZETDBUR, At T 4 7%)
2) KHFLCCS 7uv =/ F#Eh
3) CCSHIZEBRFE 7 m =7 bk DOE)H
4)  [EE ) D ®Ehia
5) ZEM. —EEoBEm
6)  COz ittt o s ]

(2) BREEEOHE
@ 15 BHEDOBEREFICET 2 EKIER

TR RIZE T 2 BOR OMFE! - SARHEA TV D 15 FEICOWT, BT 2 H2E
REOEAEREZME Lz, HRET, KE, V75, /vy =— EEH, 7702 &
FUHE RAY AZVT A=A RZ T HE ARV T BT IET T
Z7EREEM, A¥va, TIVLTHDL, WA TIE, BEBLT A RIS 5,
i, REIOBOR, KOWRBEICHET 2B, CCS OE RIS U —r 2 — LI OEA
Wi, 6127 ) =0 Z R F—~OBITRINFOF R E G2, 723 CCS BEHEIRA
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_ — IRETA> S > #JRCOHA
MBS I
I
—_— —_—
2 — < l
% IO FO
iz I _’
# I I l BEANE)
[
n |
D >
COzﬁX — —

X 7.4-16 AIBRE - BESEHNIE

W=y hOBBLE L THEL TS T L it ARESTATHY , BETA
REFEITHESE . B = v MME D 8 m UNIZPMBLRICT 2 LERH D, ATHA
TiE, Wit = MR D 8 m LN ORBRIZIBAE & LTz,

WACIC BB X, K 742728 50 405 kd/kg TH Y . LLFOXNHH 172 kW &

2%,

(740(kJ/kg) —335(kd/kg)) X 1,533(kg/h) / 3,600(kd/kW)= 172(kW)

R74-2 HREICBLELGRE
BE (°C) EAMPa) | I 2% )LE—(kJkg)
RILEBEAD 50 1.73 740
RILER RO -38 2.17 335
BRILICREBELGEE 405
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@ WBE
WAVIZ LB BEITR) 1T2 kW TH Y . 20% DREEZEE L., B> —= v FDHHHE
T, 215 kW & L7~

@ HHERY

WRAET] 215 kW 33 = = » N OfilE jix A — 7 —3fE L v 182kW TH
D, mEEL =y FOREEREIIUL T ORED 118 L7225,

MBI HE= = >~ F OfiiEh /) =215(kW)/182(kW)=1.18

B, W=y FOBEIEICOVTIL, B2 LT 200 kW OEBEIE A BT L
77

(3) FrEkilE (KR
D &IECOH—ERZ VY

a. REODEZA

AR 12 TR 12 CIRAE L 72i{E CO2 ik CO2 % v 7 1238k 5 Z & T,
WAt CO2 # v 7 JENEB L, MBEEEICRE L RTINS D, 0 &b,
Ak CO2 & > 7 ORNZHAL CO Y — B R Z 7 231, IEEIEETITRIE CO2 ¥ —E
2H 7 LA CO2 % v 7 DFRM A BREE L. LR 1 CiRAk L 72ii’{b CO2 23R4t
CO2 % v 7 ~ERINRNE DICT D & T, MEEEEICEEL 52 T2k CO2 25
ETHIENTEDLVATLE LT,

B, —MREET ARLZHANT L0 TRPRNCHE T 2 2 Felid 2 & &3, %Rk
T ADRBED MBI OF HOREIZRB N TZEORNERD 90% & 2 72\ & 9 IS Fe
5T L, 1 EHDID, BRI IREIT10% LD,

b. #&E
7. 1EREZEYDRKIE CO. HEE

ARERM TR 10% DG r ZRFAET 5720, 1 RS2 ORGERIZLI T O &%
DTHD,

40 (t/d) / 24 (h/d) X 0.9/1.1031 (t/m3) = 1.36 (m3/h)

1. ®IL CO#E R T E NPSH
T COe B —E A X 7 DIEERD L~ LNl COe kR 7D 1L~ kY 0.5 m
EBVMIEIC 2D L9112t CO Y —E A A 7 RET A Z &2 ME L=, Wik CO2
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BER 7OV NPSH (A#hWiAZ~> K, Net Positive Suction Head, ) 781 m
DIz, XV EERNS 0.5 m DLULOFETH S 1.6 m3 0Nkl CO kR 7D
NPSH Z Wl D7D ER T I REE R D,

. AVHBRE

AIPRARIE L 0 . IFERF ISR 8 B, A TH D03, MREERE ORI I ARl o e
fRTEECIREEE INESRE & L TR 4 BRI O/EER R 2 B L. 12 B4 O & & ARE
L7z (¥ 7.4-18) . Z D7k &k CO Bk AR 7 DB NPSH 73 b N —fik &
AR CTED DN 4 v 7 BE10% MWL, ¥ v 7 RKE% 20 m3 & Lz
(11 7.4-19) ,

(1.36 (m3h) X 12 (h) + 1.6 (m?)) / 0.9 = 20 (m3)

HAFA{E S50 8500

L-CO,H—E RS> VAT : 1205

7.4-18 RIECOH—ERAZ VY DETEAIREREDE R A
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L-CO,H—E2%>7
BUESE : 20m3

16.4ms3

\1.6m*/| ]Ah:0.5m RYINPSH : 1m
| abrIbE0.5m g o

L-CO, %5k 7

74-19 HIECO H—ERZVIDEBENDEAZS

@ ®&IECO2VY

a BEAOBERA
WA L 0 ARBUEIE IS 1 1S 1O, 1k COs % > 7 13 1 A SRl
ERIMTE DBA L LI,

7. 18RS D&IE CO MESE
WAk CO2 D 1 H o#lEEIL, UToEEsh ThHD,

40 (t/d) X0.9%x30 (d/H) /1.1031 (t/m3) =979 (m3/H)

{. BRIt CO TR Y TDHE NPSH

At CO2 & > 7 DIEF D L~ L3 Ak COz (Hfif R o 7D L~ 0 2.8 m iV Oz iE
W72 LI COe ¥ v 7 Z%iET H Z L 2 MHE LTz, ik COz HifwfR o 7 D38
NPSH /2 3 m D72, ¥ U7 JEH 15 0.2 m OF S DOFEETH D 122 m3 MRk COz H
iR 7' NPSH % fEfR T 272D Bl 2 v I Rl 70 D,
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=
N

el

VIR
1 & A 5y Difb COz it B & ikl CO2 Hifif AR > 7 D 48 NPSH 72 & NE— R EAT
RN TED DM 2 v 7 R E 10% 2 ML, ¥ v 7K &E% 1,2235m3 & LT
(1% 7.4-20) .

(979 (m3 + 122 (m?3)/ 0.9 = 1,223.5 (m3)

L-CO,59>%
FRE 0 1,223.5m3

979.1m? Ly ARNEES

M>INPSH : 3m

.Lg‘__

L-CO, i faR>

7.4-20 ®IECO AV BENDEARA

(4) FiERE (KER)
@ &IE CO TR T

a. HEDEZA

BIFESRME L0 . INFERFIZE K 8 h TH 525, MRl & OB EESTHESE T O
BEESE L LCARF2h OEEREZZE L. FHEaeERMiXZ6h tE L (K
7.4-21) .
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< T S 5 - 8B >
L-CO,FEHERSR - 65

X 7.4-21 &1t COHERY TOFERRBOE R A

b. #&E

Hifr 92 CO2 X 1 A /3D 979 m3 TH D720, 10% DHEZ B [E L THfm AR
T OREIT 182 m¥h EFEEF LT,

979(m?) /6 (h) X 1.1 =182 (m3h)

@ A—TFT42IT7—L

IR 2 58 Ui 5 Z I3 TE e e L, BEhAJREZik i & L7,

I OSSN TH L7720, BB o —TF 4 0 77 —AL L LT L O RE
L7

(5) BRESIZOWNT
® EAH
EEN AMRELE LD TEEN A OEFEEFE 7.4-312~7,

R743 BEHFRARREE-E

—. BHOBEIZEWTED F—CEHZEWVS, UTREL,) N1MPablE s 3 E
WBHATHODTRIZFDEAN IMPaLLETHB L DXIXEE 35°CIZELNTEAD
IMPa LLEELBEMRAR (EET7EFLUARERL,)

= EAOEBEICARVWTEAO2MPaLlEELBRIEARTHDOTRIZEDEAN
02MPa LAETH B EDRIZEHANMN 0.2MPa £ 1B EDBEMN 3 CLUTTHARILSH
z

PLEDEFRI Y, KBETHERYE S CO2 7 A1% 1 MPa UL EOFEHEHA A 1284 L. ki
CO21% 0.2 MPa UL DR LT A3 4+ 57-0, @FETARLE LD THBETA] L5
(¥ 7.4-22)
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WY T UZ IS > ZAE

7(":82 + S
b wH— -
E kLstiL—o— [N

co, | I\ —
BHEIRR (R u I_I

C])

AR COszX C02737\ CO, A CO.HR L-CO, L-CO,
SRR T 49 40 50 50 -38 -35
£ MPa 0 1.85 1.83 1.73 2.17 2.0
CO, % 98.6 99.56 99.99 99.99 99.99 99.99
H>0 % 1.4 0.44 <10ppm <10ppm <10ppm <10ppm
... Nm¥h 860 | 818 781 781 - - |
NLEE

kg/h 1,676 1,603 1,533 1,533 1,500 200,776
X 7.4-22 BEHRERZLED TBEHR] &85
@ &
EEN AR S L D REE Xy TR 2L Db 0 ER 744 177, 72

B, —EEET ARLHAE TLENIE LD . CO H AIRIEET A LD, KF M TlX
300 Nm3/d LLED CO2 H A ZMERT B 7-0, [FH-FREE] L7,
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F7.4-4 BHEBRXRDEFHREA

mEEES (Nm¥/E) WEERS #R
%1184 R 300 LA E F—EREE T
(RSEHEHR) 300 K3 FoEREE B

® EmHT

BEAT ARZER 16 RO H 1T RE D BT EFFR WAL L O bDER
74_5 G:H——\‘—ﬁ—o

£ 745 FEBARXRSEHFZEA

BETASEHRAOEH (Nmd) RS grammE
%1 FEHR 3,000 L1k H— TR S
(REHH R) 3,000 % =~ I =

RERAH TR T 5 BT A DFFEIE, ik CO2 % 1,500 kg/h Tl L, 1 4 A 7k
THH, LTDOLEBY THD,

1,500(kg/h) X 24(h/d) X 30(d) =1,080,000(kg)

I A2 16 455 STHE VW . b A 10kg 2 1 Nm3 L #5425 72, AT
TOHREAADEBILUTOLEY TH D,

1,080,000(kg)/10=108,000(N'm3)

IS 2 R E A A DFFED 3,000 Nm3 LLE L7225 7=0, Brakimic onaid I3
HrET) &7 %,

6) 2—T4UT1—&%

2—7 4 VT ¢ —ilild, WaSRCERE MG T ORI CTH D TERRIN . HasxmA
TLOMAKREMIGT 2RI TH D WHEUKERE] a2 H#ET 572002k e MG+ 5
fif (RS2 DRSS,

Ik, AR BYEL S D HEAKIZOWTIE, FEEFTOBERR O PP i |- LS
52 EERBIEL TSI, PKZ B LT,
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@ BRHKR

KR OBERGRMIL, wEZERE, ZESR, B0E (GEMUE) FroMlInsg,
AKFE CTHEAT 2ERUIZOVTL, —RIEEEFELBLOCEIFED L O I 2EK

Tz, —REFEER LD —REBERNOZET D LT D,

ZETEE LTT, TREOLE, T8N, —TESF. —WERN) Tho7), M
ZL DO —MXBLEM CZE L, IR L OMRIRRMIC 0 ET D5t & LT,

ek, BRUHEEMT., BARTFEAEN 50kW 2B 2 AIRE TOZEIZTE P H

TR LD EME L, AR TORKFERRITN 680 kW TH 572 m/EEE 6.6 kV
TxETHILE L,

BB, 600V B2 TZETHEERMCHOVWTL, FEABR IO FHESL
TEIZREE L, BREREER 42 50 1 TSR ZHBEORIN 2 T2 ERH D, F
7o, ERFEES 43 &F 3 HICA ST EREEHNE 2 RETOILERH D,

BRRMICOWTIE, [EXERIEICBET 2B L2 B 285 (RFEEED) 1 12
FEOEIREEIT o7,

J

EZER
FEEE 6.6 kV 2% ET 2 L o Wrdn OIREREERR S O 2 I L 2R 2 5RE T 2
FIHE & U7o, ABMEITERKFHEFICL Y BEERDTNTHE . REkER TR ER
R L, Lz b 2,

o, AEEZEREN L CHIRRMH X OMRERIC0EST S5 & Lz,

QD
o}
X

i

B 58

e

B 6.6 kV 25O IHEEIETH D 440 VICRET 2 K Ed &
L

BRI ER A AT D L oWl 2 00 L7 2 5 E T 2 E & L,
HREIRO Lo Wiacit, WEAMHT okERAEEShTEY . WEARHT
(F, HEZ Lo Wras 2 BT 5 F CRER O BERI kR L OB AP IET 5,

@ mEIKER R
MAREIX. WA TREADKIEERAR 7 [FER 7] oS5,
WHAKIEERAR > 712 L » TIHAVK DS GG Sh, SR E2m AL, mABICHD
RO AR TR AT 2 F 2 E LT,
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MAES IR B O GTREE L TV D 72D ImHUKIZIEREK T ORI & 2 KB
b&Pilkd 25 BAYT, ERBIEAS OIS 2 FER - A XD EATLMEL Lz,

® HEZRMN
FHEARINT [REER T YT Ly —) TEHEEA R A Y —) DOERSNS,
AR T Ly YT, ER BT 5 A ORBINER & T D 1 I AR

ZRGE L, SRS ZER AR DANCRHEZER R T A4 Y= TRy 2 fRET HBE

QAN

747 FIESEMEECE

AR D FAERLE L, FER AR U 2 AHE LT AU O b o & L CERE L 72,
SEWERRERFIZHEH 9 D 98 M) H1d, B RREIC O x| ARG s L TRET
Lt & L7,

BARECE 2 X 7.4-23 (2, HEATEAER L ORI &2 R 7.4-6 ITRT,

fEZefhix =B Il
FIE - ARE
) Py
O G
dol @ | Els=ER l
E|

X 7.4-23 HRENER
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£74-6 HEHEESSCERLIE

" EEIERE | fBEIES | XE2Z1EXR | EEIT=
ax 1IF
(m?2) (m) (REER) (m3)
@ BERHE 65 0.9 1.5 88
; @ SHETTS 53 0.9 15 72
i SUE - PRALERTH.
©) ) 293 0.9 15 396
AHIKERE
\ BRERE. AEIKEE.
e | @ i ) 241 0.9 1.5 325
; SHETRHIE
ﬁ ® R R 116 0.9 1.5 157
e ® BT R IR 397 15 15 893

7.4.8 EiRMEREE
AR TEIY U727 b CO2 & ffifsat 3 5 72 O O 52 2 SV I L 7=,

(1) EMmoOEXRTHROBE

a. ERMOETIREN
TEHAR O AL © 999GT

b. EMnEE

WRVE DJia sk DA EOBEEDOME 2 & D 285 (E 1@ E 5% 395 5) 5 18 5%
F2HIZBWTL TR A RE TERWIEEICH - TE, Mo I3 2 HE!
BIFEATIC KV EOICRET 5D LT D) LD enb, [EBORMOBN Lok
W) TS EEMAR O FEARARIT OV THRE L 72,

FMA DRI 2 R HALIZIE TR B 2 2(GTD)) olE»I THifTE R 3 OWT)) % H
D, B OO EORKAE] ([ZHBWTLLTO LBV RN rInTiy, £
D EFED 52 2 OfFET DWT AR L7,
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K747 BEROMETHEEL-DWT

HAC C S F (BF)

finig EE= HE DWT
S GT=0.529DWT 1,888DWT
avTi GT=0.882DWT 1,133DWT
2h— GT=0.535DWT 1,867DWT
LPG fia GT=0.845DWT 1,182DWT
LNG fia GT=1.370DWT 729DWT

BHRE RICAYS 3 B 5 2 OINFED FEARTHEORERE R A2 3 7.4-8 (TR T,
725, LPG fit & LNG DWW TiE GT 22—k TH 5728, 999GT |2 —F 4T\
GT Oz ii# Lz,

R7.4-8 BROMEOERMLSK

— HE — 2R | EREE | BE | EEHEK
DWT (m) (m) (m) (m)
St 1,888 2,000 82 75 13.1 4.8
avTHM | 1,133 5,000 109 101 17.9 6.3
2oh— 1,867 2,000 77 72 13.2 4.9

& 7.4-9 LPGME & U LNG D MFEDERMLH

. G 2R | EREAR | BIE | BFEEK
GT (m) (m) (m) (m)
LPG fi 3,000 98 92 16.1 6.3
LNG 20,000 | 174 164 27.8 8.4

c. EBEMmoERTHOETE
[BRVE DR O E o FEUE) 1S &

A LTZAER, IR OB K ONERR 92

25 2,000DWT DX o B —m bl 35720, EAREEZ R 7.4-10 D BV IEE L

7:»
—o
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£ 7.4-10 ERMOBEREREH

HEF=E FoB R EREER BU1E B R IK
(DWT) (m) (m) (m) (m)
2,000 77 72 13.2 49

(2) BELI-MMIBELGERERE
THE U7 o LB 7 5 i &2 3% 7.4-11 1R,

=®7.4-11 DHELEZRSRE

B 4% =
B %+t fEIfm 10 m 8 &
R 5@ 10 m~15m 4 &

(3) Bk

IN—AOKERIZ, BLFORUIC LY RIE LT,

IN= AR = RRBUK + REKTR

T 2T, BORMUK &3, R ORISR SIS T D ARMIR RS O #
ARBEDIRK DBIK & KT, 7o, REKEIT, EEOHZR OB LoREHE] L KK
KD 10% & L=,

A E DI CHE LI IO AL 4.9 m T 5725, Wdize S— 2 KEIZLLF O
LBV THD

IN—=ZKTE = BRMBK+SBKE = 4.9 (m) + 0.49 (m) = 5.39 (m)

749 FZESFHEE
ARIEORER,. HEiE, ARICBWTHESN DA LERESFRE 2K 7412 17T, &
R ER T2 EETIEATORYEEICLY, BEFETIHE1H D,
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BT 5 C CU S KBMFZERBR (2019 F )

®7.4-12 BHELERSRE

HAC C S F (BF)

LA HA G S T $ H A sk
BEA AR | @S A RE R (A % T 30 I VR e =
W) FFERAEEE (30 HFZJERT)
BUE MR ERAR A R FE R | AT BT T B
(30 HFEELHT)
I ET AR R | RO BRARRT HIOAE T B
EJi
fEE TR BUE i BUEBA A 30 I VR e
DRZEE i — —
e 0 A B B At e HY BUE PR AART HIAE I B
B B S R T it R 1 e 75 LAl HRIE T B =
(B &) (30 HFEEERT)
IRENBL R RE e s i 1 % LAl HIAE T B
€/7) (30 HFLELH)
SRS ILYEE SR SRR R L5 Tl R FET
(6 i A RITFLEE) TE MR A B
BRI E SRRAEOFEEICE | THEAEF BB U
ERSIELE (7 BA) FEEATBUT
TR | SR E KSR E O HEE  | LA T B I VR e
(5K D555 (3 fii A AIFREE)
—EORMBELL Lo o | THEET BB I
WEOER mHE G5 | (30 HAl)
YL X OA)
B ERE S XN | THEET B I VR e
BT D THOBEOE (14 HAD
W H
FREE KIS EA T | T HIE I P
R jm I N IC 881 575 | (14 B AN
e D
JrE e | FRET T EERGEREE | EERMREN < | TEEEEEE
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EANMEIZHRT 5 C CU S KMIFERERER (2019 ) HAC C S (FF)
AN A SRR 2 R e
RS E TR TR B 72 < | Jr B EIERE 2
WFfISh, KRR @B | BFfISh IRR @z | 7B A
% e & T 9 il
B F L PRz BIRE f Hi B LIEM OB | #EREERR
BAHIT
TALEIT A AL ST Hi7e < (3790 N
Jea
FAEEINEAAEAGR R | — (3790 N
&
B IR A E FHIT ek FeEfiag ORE ST | #E R
BHEIARDESFhe | HlTA R
DR
WG 15 PR T2 THEFLIHEAA | ER
K1 BREEREREICI T 2 FRIHERIC OV TR, ATEITE O RIS CIRER LI TH Y . FAlH#EC
DM ARMEE T,

X2 CO2 AR DAAR, AR AT DKTRIC K 0 R LH) 2

7410 TUPZTFYUTRTDa—)L

Aot THemE (FEE, &Gk Fhd. 8815 |
AT WRERZOEME COMMZET)
720

AR T EE, A 1I6EA, RTHEC
ME Ly, Get2EAROTIREZRD (K 7.4-24)
S fi O SRR 1 (G R T8 |
BRI S AR O EHEREIIM 2 5, 36 A D TR E L,
IR T HT, BRAmbRAED, JLAE - EYBRAONEIC FH L |

IZDOUWT, 18

[7.4.13
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VERGERH Y £,

16 5 H ., HWES LFEIC

R TH RERE2ET) BLU
BRI DR 2 ~N— A TRA L

10 &5 H 205

IZREHR LTV D LB 0 AR D

ARFTHEADITRRE 2D,
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1%H 2FH 3FH 4E8 SEH 648 7% H 8#FH 9FH

P, i

skt o3

i : '
a‘Fééé’E IRy, HTHER, RN

BETEE ?STE] ‘ SR raim &
! 68 | ylmsstEie | . -
@0751 osim | | e s
: 11.548 1148 11.5B i
st EsERs | 36-8) | | =
i i i f ?7H

K 7424 TUODZFTYVUGRTDa—)L

7411 EBEEXRAE

(1) EAXAHEH

ARFRMEIL, KRR N OF 2RI E T 2 RS 27 A (LLF, [DCS) &Fd
Do ) MOBRIEEEEZETEL, HHTL L 2EARLT D,

(2) EEAHE
1) G EERER L, DCS 2> BEER - HIfE L, BEhER L 225,
2) EE) IR, TR TEEETE AT ST B BRI L 0 B EE1T S,

3) BEAR
DCSICT COs HAB L WKL CO: D&, £, BEZWR., T 5,
LIF, SHssosEl, E, B, 8% 1 B 3 RIOMHEE CTART 5,
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®7.4-13 BHELEBERE

] COaAvTLy¥—. A v8—H—5—, KLt L—%—,
ST - ARG

CO; KoM v—
i CO.&iba. CO&ILZRZHE. RIL COBmENER. AR,
R 1E i
RIE CO £/ AR Y T
) RIECO H—ERA LY, &L CO#ER T, RIECO % >
BT iR
9
FIEER & RIE COHBTARYT, O—F 4 097 —LA

=SERER. ZERE. SEBNE. EESHE.
A—T4VT4— | AEE, AEKBRARL T, FIFRU T,

HERSALTLyY— HEERFSA Y—

ol

(4) FEEFDOFI

FRENAIL, DCSICFREND, HEEIL, BEOEME LT -8 aEEEL, #
WL, EREEOR LD, o, BEFILRY V2T 5O LBERICEBEAFIET 2
ZLELHRETHD,

(5) E#ME EEEFLS L IF—HEEEL)
1) COz =z 7Ly —EiE
GRE v E D SR, AR REAR, O e R R &,
2) g = b EE
GREIE ) SR AR, (R IR S . (AR B R, AU )
3) WHEHIKIGERAR > 7 O E ) R K
4) FHEZKET) R

5) WML Ak

i)
)

KUK S

(6) EHfE (BHEEFDOH)
1) CO2 m 7L vy —igifE
CREME R, AREME, HaESIRES)
2) CO2 K7 A ¥ —iRighE
(HP SRR, e —2IRES, BB SEE, Wt/ A ERR, FERERRE)
3) MU= MigllE
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R E D, R E . HARE & MK BRES)
4) CO2 i bdn= ik mmix, ik CO2 b—r A& v 7 ki Mk
5) ik CO2 # v 7 ikm Mk, ik CO2 & v 7 )ik

6) WHUKIGERR 7 H O

T) FHEZEREK

8) LS BEE

9) WALERER AT A higg s B (RALER H A)

7.4.12 KK
AR DOFERL « iR L O - (RRICHBERIETETEB L OZOBE 2% 7.4-14 12
ﬂf\"io

R74-14 ARBOESR - BABSLUVER - RRIVDELGEEEEER SV T OB

BRES EEREE RN B DLEE
BEXEXE | BREAEHMNE 1% BEXsRDEEE FoREEREERMNE
RELMEE 1%
RRICEHT DEBEMEEE &
BEAR | RRBEERESE 1%
RRE RRHZRE 1% BT EOBREICHEET 5L 5 BEANRUERTEREE
RRFEERES 1% CEE - KBEIURR ZiEHM. ZE1EF

7.4.13 {BIEETE

AL, BET AR S S SERMAEIC LY HIFEEOB S 2/l L%, &
BxZ BAAT 2 23, SEERBHAAD O 1 AFELINIC SR O IREMRA I L OVEMEREZ1T 5 L
Wb, £o. 2FEBOEMUEREIL, WL CO2 % > 7 ORBUSRAMBE LR D Z LD,
14H. 3fFEHOEMIER LY bHIRMNRE 22,

UbDZ &t ReffoEEHMAZ G536 EH & LeHE., LTO LB &HEOE
BHEREIX 1D LT E 220 | EREMEIEAE 2 @A » 2 E L 225,
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