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[1 CCUS 7le2 M, A, 7F=ING<9F 22 71 A7 7|Rke] o]4k3tea(COy)
TALANA wiEshs COE EA-SHY ti7]el WEAIZIA &, F7PEATZE Sls
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% ERX: Zang et al. 2018
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1) Carbon Capture, Utilization & Storage: CCUS
2) Net Zero by 2050(A Roadmap for the Global Energy Sector)
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ALK | MBS JIEEM, CO2 FIIH ZHalol thst NN Y MERA S TH
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% EX: IEA(2021) Net Zero by 2050
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0 228 B238 271242 A8 2 Fo| sk utet A2 371 4BL
WARLI B Frbh CCUSE 78 e47ks gEsuos dgsta 9o
CCUS A& 543 AZE Aor o4dH

O 20203 ©v}ANMupA =(MarketsandMarkets)oll A ®zksk “CCUS Global market
Size (2021-2026)° o] wt=Z™ CCUS A2+ 20209 16.29 22 olA '261@
35.49] dHZ =713 Aoln, o] 7 Holr} 1 I AARS FAE o7 o=

- CO e Aol Fdsted AR/E F7F Adsks
Recovery) 7|&o wigt F83717F AIZAERLS F3lstn
Zleo] 18]E FAVE ARAEEES AA

CO.-EOR(COz-Enhanced  Oil
Aot o3 CCUS

- CCUS MHIZM(ER, 5%, B8, A% AZEAelAE ZhRop), 7|&M(AL,
e AFEHANE A 7)ol AR 8
B, A, ANE, w44 o]

- AqRoE Rulxe] g wE Aol oy

[ CCUS =228 NFE 12 ]

MHIAE AR

(Er9l: WargrRy)

H x3H +5 8s8 N
2020 1,193.9 245.4 131.7 44.7
2025 2,764.7 413.5 198.1 166.1
Fa7leE A3n= (er9): o))
He HAH Has Ha® 7|E}
2020 492.6 47.5 570.7 83.1
2025 1,785.2 73.1 800.4 106.0
=0 Aad= (Ei9l: wpical)
He Oil & Gas EEsl 2 et/ = AHE 7| Et
2020 832.3 282.6 70.3 335.4 18.5 76.6
2025 1,037.2 1,477 .1 75.3 656.6 82.2 214.0
HSE ANdn= (Ee(: sHotesy)
HE OfAlOl/ EfE Y 7E SotH a7t | SS/0t=Z (7t | 2tE ot 2|7t
2020 188.9 68.9 1,211.0 125.9 21.0
2025 404.9 941.8 1,982.2 190.2 23.1
¥ EX: MarketsandMarkets(2020) CCUS Global Market Size

3) Long-term low greenhouse gas Emission Development Strategies: LEDS
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O 2021 @ dgtol= ulAl A X (Allied Market Research)oll A/l 2z+3+  <CCUS
Market (2021-2030) X314’ oA = CCUS A|&7F+E7F 2020@ 19% E2oA
2030 709 GHE FU1E AR dFsta, A sjleE FiE CO,
W75 87, CO-EOR 7l&8 S71 ARAA Ade AAl

- ofAol - Bl AHI FHEAGoH AYFA B#E ATAEH AAAH Jde
2A571% Aol digk Ex7F AZAF 71315 AT oz 7y

- CCUS AMuI2=E(ZxF, 7%, 8, A AIENAA= &) 71894,
AxZ, A4aF) AZEHGANE AaF 7%, AAEFEOI & Gas, TH, 27,
gshgs, AWE, 7D AZEHNAE Ol & Gas 4ol A Haulgo] e

Aoz B4

MH| A

PMgalvka] wH  mZ sRyES ANE Ve

0 20209 N 2030d

% &X: Allied Market Research(2021), Carbon Capture, Utilization, and Storage (CCUS) Market

O 3F Z2ZHECCSYT4(Global CCS Institute)?] “Global Status of CCS 2021 ol
2w, 202139 9 T U2 CCS vl F 2772 Az 36.6 MtCO,E
ZEstal A7) Avlvy A2 Fola 1027) Wt R CCS Abgel 7 wHA

- A

e 2E Aol = A4S CO, EES At 1494 MCOzoll ol& HAgo=,
A7k AAG F2 XF5E o d" CCS Ak o)

_6_

KEIEP Global Energy Trend Issue Report



KEEEP | 212 0)1u1x|7| 2 Bt 229 01X g olxE1M

[ 4¢E A2 CCS &84H & & #HE ]
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AlHE Y
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OfEHE 434+

H|E glﬂ}

Hezpa
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® L L e oz (w0 S0Mipa OFCOu
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% &A: GCCSI(2021) Global Status of CCS 2021

O Lux Researcholl Al 433 CCU A& A= CCU AA AlAo] 2030
700 2, 2040 55009 2HE AAT AoE M

- A=A PRS- 913 CCU Ao 2040 & AR 86%S xFAIeh 71 & A% o4t

- AAAAA Bad aflo® Ee CCU WS A0 5 de ARAY FA, g
AMIA el FuE B v EAAY AR AN

0|¢

[ 222 CCU ANEHE o= ]

=294 Co, E8 AlE
MNETE (109 22, USD)
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% &X: Lux Research(2021) The Emergency of a Carbon Economy
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. CCS 20 Z=2HE =X S

O (ZRAEH 1Fg=9 CO, wiEdUd AFEokdAe Z=RHL AHEE Fx=
483t DA HolENoY, HAwE CO, wiEdd wHEoke A Ul

Z2AE 27] (Petra Nova, Boundary Dam)¥F &% =

O dA7HA F4 CO, EH7|wo] T AFFEokd HEEHo] Adr}
o|FojA 3 glow, A A3 Bgatrdries MWE ooz AZ=d
Y ASES 5 VedsE TS = F

O H ARHT7IEHDAOH Zo] 4 ppm T+ CO; ¥5EF A st 7l<ol
gt AAETF - =olA, o] tigh dF/E 2 HdFo] s 53 F

- MHIit+= 54 S5AKS-DE MEste AAHD F220 240 MWE 52 CO, 23
Z Y EE v|= Petra Nova & LoA] &4

Pﬂ ot

Shell Cansolviit 5241 S<AI(DC-103)S /WEstd 100 MW ol dg tiixE A=
ZAEZE MA FZ2Z 70Ut Boundary Dam @& 4ol 160 MWF o2 A X3l &

=2 3}88]AHDOW, BASF, Fluor B)oA A&&FAE Fdista o, v
DOE NETLE FAlo 2 sl= thokdt A7l Aulduyx] A7Hs ¢33 Al7d
FA NS 3y =
[2022HE CH 2 CCS AlM U XNE22H]

(E+9l: 17t woLe)

[

T = AL XNE 28 H[ 3

=3 5 27 36.6 In operation

a4 = 4 3.1 Under construction
A = 58 46.7 Advanced development
A& = 44 60.9 Early development
g Al 133 147.3 -

% &X: GCCSI(2021) Global Status Report 2021

[Ci#Z CCS 45 At]

- | e———
#_

—
=
¥
L4

[DIE Petra Nova(240 MW)] [HI—HZL Bbundary Dam (160 MW)]

® X4 0|2 o|HXH™EE=2(EIA), SaskPower ZH| 0| X|
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iR CCS AA(ATT A& 3TaNE) 2770 &9 S(GCCSL, 2021)

0 AH9E FE AFALY AAF CO-EOR™HEFAMHF)FZ) H2S X3

o] ti®E tH=@Galine AquifenS 83 A FAHA

O
O =2
o, w=24¢o] Sleipner TEAE HFES AVIE TR

O A CO, ARAL UFR AAALS FAHoZ FH & ZFHAHES FA3Hd
theksl Abg] HopolA ZHPYE LAVIAES 4 FHE FTF AAS

pppppppp

Pipeline

St Fi
invermess S

INEQS - e
Ouiosgew  ecimburgh mermations GO
[E=, Acorn Project] [l =2#0], Northern Lights Project]

% ZX: Global Status of CCS 2020(GCCSI, 2020)
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& O
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. £+
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iE

L=
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(2) canmonsare (7)gasin ecs erusTER _G:LD PORTHOS (43) ellsTen

31-17 Mipa g FPS0s - 3 Mipa -5 Mipa 7 -5 Mipa

Ex R &0 Hee doeo

vin o s Lan E95 e

GULF OF MEXICO @

®aor (16) 2RO caRmON amvos @) camecenant
f.6- 35 Mipa Up o 18,3 Mipa it o -5 Mipa
fesne feocesns Heoeo @ease
wn s o A s =

INDUSTRY SECTOR STORAGE TYPE DELIVERY

- COAL FIRED POWER - CHE Mll;.fll A& PR TROCHEMICAL u DEEP SALINE FORMATIONS & PPELNE

@ HATURAL GAS BOWIR ik 3 & IMHARCID OiL RECOVIEY b HHIE

O HATURAL GAS PROCESSING §F CEMSNT EROEOCTRN {5 DEPLETED O AND GAS = BOAD

RESERVOIRS
o VARIOUS ORTIONS
CONSIDERED

O WASTE INCINERATION
@ ETHAHOL POODUCTION
ROMASS POWER

i FERTLISER PRODUCTION O DIRECT INIECTION

& HYDROCEM PRODUCTION

O TN AND STEEL PRODUCTION -
L

¥ ZX: Global Status of CCS 2021(GCCSI, 2021)
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1. 2 =JI19] CCU JI=e S

O vl=2 ul= YA F(DOE) ’&’3} T Ho|J A 7] & AT 2~(National  Energy
Technology Laboratory, NETL)E T4 o2 &4 8 24 E(Carbon Utilization
Projec)& #elsta glom, F=E H|x l 27 28 A=Td A%, 353 A8
T dA53, FEEANE T JIed FAsta omw 20229 @A 3670
IZAEE

=

TECHNOLOGY

?g?s’é%’i'«“ Carbon Utilization
TLJESSRSR  Interactive Project Map

£ 2022 Mapbox E0penSireetMap

For More P ct Information: CLICK a location lcon, then Click the More Information hyperlink to openthe
project landing page.

Technology Area

Technology Area

Carbon Uptake using Algae
Conversion into Fuels and Chemicals [§
Mineralization into Inorganic Materials
10
Project Count

% EX : www.netl.doe.gov/coalcarbon—utilization
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X
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% EX: www.zeroemissionsplatform.eu
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T Jde A7|sE A A 2"HS Lt
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Aakgd 2383t F2 (AzF 21,0008 CO, A7 47

O GHv4h» 7iuth Mantrajt= COE 7fw]4t
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ko
i
o\ [o
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-
4
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Shuai Zhang, et al., Applied Energy, Volume 231, 2018, Pages 194-206
ojxtster A 23] - F8(CCU) 7|84 2 (@A FAEE, 202D
daFTHATS AT T=9 CCUS A48 A FFH(H B AE AT, 2022)
U9 AWl e CCS AAFZ Agrd AFEUAZAATY, 2018)
CCUS Global Market Size (MarketsandMarkets, 2020)

Net Zero by 2050 (IEA, 2021)

Global Status of CCS 2021 (GCCSI, 2021)

Global Status of CCS 2020 (GCCSI, 2020)

The Emergency of a Carbon Economy (Lux Research, 2021)

<FALALO| ED
Allied Market Research https://www.alliedmarketresearch.com/

t]=- NETL https://www.netl.doe.go/vcoalcarbon-utilization
EU Zero Emission Platform https://www.zeroemissionsplatform.eu

U.S Energy Information Administration https://www.eia.gov/todayinenergy/

Saskpower https://www.saskpower.com/
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