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12 Statement No. 800, EPA Ministerial Statement, Government of Western Australia, 8/10/09 (https://
www.epa.wa.gov.au/sites/default/files/IMINSTAT/Ministerial%20Statement%20800.pdf)
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[EX] 2] F2 cCus Ated Lo A &

Gorgon COZ injection shortfall

(estimated - million tonnes CO2)
50
40
30
20
’ . L]
total emissions 80% injection injected shortfall
target
mreservoirCO2 mcombustion
[2!10 T2 2 AFo| 2AI7IA HiE U ZZIEl 0| A5IEFA O] 2K(BoilingCold, 2021)
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«  O|2 EIAIA T EL&2A(Thompsons) 2K W.A. Parish AEFSI248FM A CCS AFY
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«  610MW MESIH 17]0f| 240MW T2 ATt A (flue gas) & L MEEX| MX|
+ CCUS R : YRs|=BZI(EOR) 7|H
«  AFHZE : NRG Energy(50%)
JX Nippon Qil&Gas Exploration Corp(50%)
- & AtgH| : USD 109 &21 (0|5 Of|L{X[S USD 167 22t =] X|2)
- EZEF: ¢7H1.4Mt CO2

15 https://www.boilingcold.com.au/times-up-on-gorgons-five-years-of-carbon-storage-failure/
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[HX] 2] =2 CCUS AF Lo U 35t

«  Petra Nova CCSAIAZZI 2H
2010 CCS 7| 2M4A|(FEED) &4 A[%f

2014, 07. ZEZHIE Z4M JHA|
N

gl

2017.01. A 2A A

=

2019.12. %
2020.05. {7}t 35t

2021.01. S7[et 2Y SE A

2) Petra Nova CCS Aj] =2 L 2 =X
«  Petra Nova CCS Al2l2 0|2 EIAIA Z= AXH W.A. Parish 28} S XMAIA THX| = 610MW 72 8
7| MEFSIEM A0 240MW F22| ZE! EX|E MX| = O|AMSHEHAE Z IS 130km 7+ HO{ZEl 7

F(West Ranch Qil Field)of| £0{E 1 ARE di5h= AR2|+STI(EOR) FEH2| CCUS AFY.

- SITHSH XI20] AlHol| EUE|ASLY, Petra Nova CCSE Safl Z=Z! 7t

or
ok

O|AKSIEFAE= WA, Parish
9| 85 7| MEISIHUT AN HIEE|= TA| 2A7FA 2| 33%0]| 2F3H 20, 10FK &= Petra Nova CCS

7t 37 2AE|0{ ZESH OfLhafEta = Y FHO| 84%0 O/ 3.

4.0
35
3.0
2.5

2.0

Millions of Metric Tons of CO2

15

1.0

0.5

0.0

January 2017-December 2019
m Target Metric Tons of CO2 that Was Predicted Would Be Captured by Petra Nova
® Metric Tons of CO2 Reported Captured by Petra Nova But Not Including Carbon Capture CT Emissions

Sources: NRG, Inc., U.S. Department of Energy.

[12! 11] Petra Nova CCS8| Z& FEZI2F Ci{H| Alxj| ZZI2K2017-2019)(IEEFA, 2020)

16 https://www.nrg.com/case-studies/petra-nova.html

17 https://ieefa.org/wp-content/uploads/2020/08/Petra-Nova-Mothballing-Post-Mortem_August-2020.
pdf
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- E3| O|ASIEIA ZE EHR| O] Of|L K|

MY

&8 £
ATIAE N2{5tH Petra Nova CCS AIQOE MEMOZ 2MTIA 25 Sut= IX| 942 ZI0Z Hote|

pounds carbon dioxide per megawatthour
Jan 2017: Carbon capture

2,500 system begins operation

2000 emissions intensity
! from natural gas
generator powering
Unit 8's carbon capture
1,500 system

emissions intensity
1,000 from Unit 8
coal-fired generator

500
0 =
Jan-16  Apr-16  Ju-16  Oct-16  Jan-17  Apr-17 Cla
Source: U.S. Enerav Information Administration. based on U.S. Environmental Protection Aaency Air Markets Proaram

[T12! 12] Petra Nova CCS x| 1€ W.A Parish 857/2] 2AI7}A HISZICFE(EIA, 2017) 8

3. Boundary Dam CCSA}YS

1) Boundary Dam MES}21 WEALR U CCS Al 712
© 824AMW & MESIHUTHA(1-657])
o FHLICE ARATIZHSaskatchewan) 2= Of| AE||EHEstevan) AXH
« A : SaskPower
«  CCS AtY : Boundary Dam 327|(1TO0OMW) Ms7iM 2 CCS AX| At
TIMA| z[= MEFSEIT CCS AMY
- 7Y ARe+SBZIEOR)
& AfiH| : CCSAMH|(USD 12 & Eay), Ms7hM(USD 354 Higt &)
. ZZ2k: 917HIMt CO2(HIERF2| 90%)
« CCUS RY : AR3|+=BTI(ECR) 7|H
«  Boundary Dam CCSAIAZEZI LA
2010.12. 337| H&7lM 3 CCS A 2B =21 2H
2014.10. Boundary Dam CCS AIA2H A=t

18 https://www.eia.gov/todayinenergy/detail.php?id=33552
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[HX] 2] =2 CCUS AF Lo U 35t

2018.07. 4,537| CCS FZI CHAl H|2H
2018.10. YZEaMt &8 =& FH Al7|

2021.03. AH| £& ZHZ AME SHY

2) Boundary Dam CCS Al =2 L2 U 2§

- IHUCHER = 1975 O EX|E MEretEET A

J

|'|J

FIF
)
o
)
o
45

12|10 2030E7HK| 2= MES]

HUTAE STEIH= A2lS MR 0] [ CCS 2H|7} 22HE MESHRENA = 0| AHeE &.

«  Boundary Dam CCS AF12 Boundary Dam A{EFSI2IEEA CHX| = 1968 7HS A|ZHH 20135 H|AY
0| -0|QE 35 7|(139MW) HHAE 110MW SEHo 2 AT M(retrofit)sFHA CCSAMH|E HRlsH= 4

AT A ZEE O|MtstEtaE= 66km7 2 BO{El /RHO|M 2172|+SZI(EOR) At &HEE

. 5}X|2t 2014\ 7H50]| A|ZHEl &, Boundary Dam CCS AFIQ| AlR| ¢17F ZEIZF2 2 H O|AHSIERA

EZZFEaE E)2of 40-80% =02t HR=1 Q. Z= Boundary Dam CCS 2 4EM|IEH 2018
1077HK| 2h5teq i =& ERlZhqulint & S5 E 21 670&0| X[k 2021 3&l0f|oF &A.»

1,000,000 1,000,000 1,000,000 1,000,000
1,000,000

800,000 z2300
! 729,092
<
&
§ 625,99 616,119
% 600,000
s 506,848
g 426,100

400,000

200,000

2015 2017 2018 2019 2020
s Actual Annual CO2 Capture ~Projected Annual CO2 Capture

Source: SaskPower’s Monthly Boundary Dam 3 Status Updates.

[2! 13] Boundary Dam 37| CCSS| 25 Z X2} CiH| M| ZZIZKIEEFA, 2021)

Al SaskPowerE2 4, 55 7| MEISIEIETIAL0]| CHSHM = CCS AR = S AESIE

e

OLI It 20181 78 FRYS 0192 WA S MEtsigig

AN
19 http://ieefa.org/wp-content/uploads/2021/04/Boundary-Dam-3-Coal-Plant-Achieves-CO2-Capture-
Goal-Two-Years-Late_April-2021.pdf

20 https://www.cbc.ca/news/canada/saskatoon/saskpower-abandons-carbon-capture-at-bounda-
ry-dam-4-and-5-1.4739107
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[Ex] 3] 3id 2Y=0l CCS MY =5

S|$SE AR
CS At

* EOR(Enhanced Oil recovery) : O|ASIEFA S XZHSH 219
£ XIE Lol MEst= S

** Dedicated : ZZZIEl O[ASIEFA

oEdEY

o=
'lTooi

WEEL

Terell Natural Gas Natural Gas
. 1972 )
processing Plant processing
. Fertiliser
Enld fertilizer EOR USA 1982 . 0.20
production
Shute Creek Gas EOR USA 1986 Natural Qas 700
Processing Plant processing
Slelpner CO2 Storage  Dedicated Norway 1996 RELITEY EEE 1.00
processing
Great Plains Synfuels .
Plant and Weyburn- EOR USA 2000 Synthetic 3.00
Midale natural gas
Core Energy CO2- EOR USA 2003 Natural Qas 0.35
EOR processing
Sinopec Zhongyuan . Chemical
CCUS EOR China 2006 production 0.12
Snehvit CO2 Storage  Dedicated Norway 2008 NELITE] .Gas 0.70
processing
Arkalon €02 EOR USA 2009 Ethanol 0.29
compression Facility production
Century Plant EOR& UsA 2010  atralGas 5.00
Dedicated processing
Bonanza BloEnergy Ethanol
CCUS EOR EOR USA 2012 production 010
. Fertiliser
PCS Nitrogen EOR USA 2013 ) 0.30
production
Petrobras Santos
Basin Pre-Salt Oil EOR Brazil 2013 Natural Gas 4.60
Field CCS processing
Lost Cabin Gas Plant EOR USA 2013 ML F-ias 0.90
processing
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(] 3] &ixf 2ASQ CCS A &

Coffeyville
Gasification Plant

Air Products Steam
Methane Reformer

Boundary Dam
Carbon Capture and
Storage

Uthmanlyah CO2-
EOR

Quest

Karamay Dunhua Oil
Technology CCUS
EOR

Abu Dhabi CCS

Petranova CCS

lllinois industrial CCS

CNPC Jilin Oil field
EOR

Gorgon CO2
injection

Qatar LNG CCS

Alberta Carbon trunk
line with Nutrien
CO2 stream

ACTL with North
West Redwater
Partnership’s
Sturgeon Refinery
CO2 stream
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EOR USA

EOR USA

EOR Canada

EOR  Saudi Arabia

Dedicated Canada

EOR China
EOR UAE
EOR USA

Dedicated USA

EOR China

Dedicated Australia

Dedicated Qatar

EOR Canada

EOR Canada

2013

2013

2014

2015

2015

2015

2016

2017

2017

2018

2019

2019

2020

2020

Fertiliser
production

hydrogen
production

power
generation

Natural Gas
processing

hydrogen
production oil
sands upgrading

chemical
production
methanol

iron and steel
production

power
generation

Ethanol
production-
ethanol plant

Natural Gas
processing

Natural Gas
processing

Natural Gas
processing

Fertiliser
production

oil refining

1.00

1.00

1.00

0.80

1.20

0.10

0.80

1.40

1.00

0.60

4.00

2.10

0.30

1.40
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