544 B5 4 X R/ o5 T W
2024 F 4 H Natural Gas Industry - 171 -

SI3C: XM, FHRE, AR, %, 57K CCUS K 8 # R B2 5 B AW [I]. RAA T L, 2024, 44(4): 171-179.
WEN Shaomu, LI Sensheng, HE Runmin, et al. Paths and policy suggestions for the construction of CCUS regional center in
southwestern China[J]. Natural Gas Industry, 2024, 44(4): 171-179.

th[E i [X CCUS Xig LB EESEREIN

XA ARED AR BOUES EEBT MKEHS
1 P PE RO 2 R 2 v A G R U A R RAR SR DE T 3. v A G R A R R TR

HE . TR X EE o) R K IR A FFEAE R R AR (REA) TAL KM E E R e S, Eis R E e K
T SRR A R Z A B B, 50 CCUS = b & B e 18] AL o B 2 B, T A CCUS X3 0 & CCUS e b, &
BRI bR, FP )1 4% T R 3 K 4T3 CCUS KB 2%, h T mRAERFEEEMK CCUS R+, 24
WHE T ESNEREE, o TERS R, E4RETEHMEE CO, Ao AEIN. SFEMFLE. FILEREXZ, 4k
WY B BEMEEEN. FREREW : OTEPEREEHE CCUS R0 EA MV B ERKE A, BREBTLSVEIE
FEHRAET. MARAEEN KOS, BLERELBT . T BRRRIFES ARY: OUMEEN EER AR HZTE
Witfe g — MLkl BZ 2P VEBERABXNEZT & BZRBHNBE A REKAEEZE ; O —F R E CCUS-EGR. CCS.
DACCS % 3 4842, nigsh. § . ABEAKEI AN BATHEE R MK CCUS RPN, HEFENT HoF 5~ b &40 3 AN E 7R
P, FUHBBABERELCERS, FhAA, BEEAATETNERI, HE5—WEEAL  BORSSERARR, W
JREAR BB B ATH CCUS 24 £ HAR; BABOR X A EREEE 3 AT EANT, kit st b EHmE#ME CCUS K H @k,
FHEE : WK ; WM CCUS; RPN ; U ER  BILEE,; Z%EE  BEREN

FE 5SS : TE9II.1 XRKFRIRED : A DOI: 10.3787/j.issn.1000-0976.2024.04.017

Paths and policy suggestions for the construction of CCUS regional center in
southwestern China

WEN Shaomu', LI Sensheng’, HE Runmin®, JING Xingsheng’, WANG Menghao’, HU Junkun’

(1. PetroChina Southwest Oil & Gasfield Company, Chengdu, Sichuan 610051, China; 2. Natural Gas Economic Research Institute,
PetroChina Southwest Oil & Gasfield Company, Chengdu, Sichuan 610051, China; 3. Development Plan Department, PetroChina
Southwest Oil & Gasfield Company, Chengdu, Sichuan 610051, China)

Natural Gas Industry, Vol.44, No.4, p.171-179, 4/25/2024. (ISSN 1000-0976; In Chinese)

Abstract: In the southwestern China, the implementation of national strategies such as the Chengdu-Chongqing Economic Circle and
the national natural gas (shale gas) productivity base of 100 billion cubic meters is being sped up. Facing the contradiction between
the hard demand of energy consumption growth and the rigid constraint of carbon emission reduction, promoting the development of
CCUS industry is the only way to solve this problem, while the construction of CCUS regional center is the inevitable trend of CCUS
industrial scale and cluster development. Furthermore, the Sichuan Basin is the best choice for the construction of CCUS regional center
in the southwestern China. In order to speed up the construction of the center, this paper systematically reviews foreign experiences
and practices, and analyzes their advantages and challenges. Then, the construction paths and policy suggestions are put forward
specifically based on the characteristics, source-sink matching and current situations of CO, and geological storage resources in the
southwestern China. And the following research results are obtained. First, there are five advantages in building a CCUS regional center
in the southwestern China, i.e., huge demand of carbon reduction and production increase for enterprises, abundant and concentrated
carbon sources from high-energy-consuming industrial enterprises, large-scale carbon sink resources, good source-sink matching, and
active support from local governments. Second, at present, the main problem in the construction of the center is that there is no top-
level design and unified planning, sharing platform for the whole-industry-chain collaborative technological research, and incentive and
restrictive policy system for carbon emission reduction. In the next step, it is necessary to focus on three paths of CCUS-EGR, CCS and
DACCS, build the southwestern China CCUS regional center via three stages of start-up, expansion, large-scale development, construct
two industrial clusters of ten million tons and three industrial clusters of one million tons, and compare and select the technical and
commercial paths. In conclusion, the construction of the CCUS regional center in the southwestern China shall be promoted mainly
from the following three aspects. Specifically, we should focus on perfecting the top-level design, and issuing unified strategic planning;
strengthening the construction of a scientific and technological research system, and accelerating the formation of a technologically
mature and economically feasible CCUS whole-chain technology; and enhancing policy support, and promoting international cooperation.
Keywords: Southwestern China; Sichuan Basin; CCUS; Regional center; Industrial cluster; Source-sink matching; Construction path;
Policy suggestion

ESWE : hEAMRRERERA R RRHET R TG ER A7 CCUS PR Xk h O g4 SBORIT R (WS h
TR 20230134) . A A R IR AUB A AT BR 2 5 P il A 43 A B RIS E . “ PRI CCUS ME 55 R M AR 0 R SCRFBURIR A7 (9 -
20230312-03)

YEZ I - SCAM, 1972 4R, IEmA LA, -t SUEPEA MR A H AR TR E B SR, EEAHFIHIFREAR
WEAFIE HL . W R IR AR AR HL LA bl (610051) DU 148 RS i AR X 7 % — B 3 5« ORCID: 0000-0002-2394-7251, E-mail:
wensm@petrochina.com.cn

BIEIESE: AL, 1988 448, MPAETIN, 1L, ATIEFERMZE: LEMNFRATNME . XRS5BT RRIEZ G 7t L. ik (610051
VU114 BT A X R 46— B 19 5. ORCID: 0000-0001-7168-6378. E-mail: lisensheng@petrochina.com.cn



<172 - xR

2024 fFEE 44 5

i

0 5

LR, 3R CO, MEMMA SHAFEA (CCUS)
REAFRA . TR BB A BRI BT XS
PR R M LA 7 T ) 2 25 A0 %%, CCUS Xk
AL CCUS P RUSAL R K R BT 35
HreE e i [ 7Y g X Il A R B R A A oK
AR IR HEAE £ SR 2 18] (9 o7 &, CCUS BARAE Jyfd:
HREEAE N SRR ESN AN RREA, FE
i N P e 4 X 300 S B AR WA O i 4% S BB R AT H
PRI BT B, REAE SR v v R X RE YR B IR A O
BERE ST B p A s Bl o0k Bhn. MR
R R BT R RER AR R R R AR . TN RS
i XA DY 1 3 4t e S o 3 DX 3 AE A b il B AT R R <
W75 L BRI R 7T, St XA
PR REAT ML B W BRI, )T AT UK R A
95U EE CO, U B 7737 T, 9 CCUS $5R 1B
PRI T BRI 71, R PER X 4TiE CCUS
DI b i f EE R . BRI, AT IZIX I CCUS
PEAATS AL T BOR BRI H 7Y R B, BT
R Z g8 — BRLRIAT RS LR U BRSO B, 1 R e
¥ IR B A0y CCUS X3 0 ) 8 5 R0 R R AR
%, AELLSZHE CCUS Pk T RREfE e A g [,
1B V) 75 EE o [ 75 R 3 X CCUS X gk o0 g 5 A%
TFRERASWTTE,  JF 52 AR B

=]

1 CCUS Xz puiE &

MR Akl 4 5 B A AL KA (CCUS X
WrHOF M (2022)), CCUS X022 AHE
FCIE o E T AL S 4k Y dE CO,, AR JE 1
AR TR E AR ML ER, 5
CCUS P &ERE. PR A& B % B R CCUS
DX 3 0 v DUAL & 2 AN EREEUX 41, & CCUS #
ARFENFN = A FE AL & R B B — R =4
CCUS X sk H o AN B B 38 8 B 36— AN X 3RO T R
H 2R TRBR AL R CO, MIHEBA Y L K
—FKIBMEAF AT, JEE TN ZA X 0 iR
(E 1), KRZH CCUS X 45 0o 2 37 78 HECR 2 55>
A TV AERE R, a0 5% [ (1915 F e S48 100 5 f
fof 25 0 R ARE PRI H o 20 B X s Hp O A R () HE FSOIR 7
Mk b L A, X e s JE A T B A A [
A B HE IR AR CO,, BB B AR O oG T H
FEIX — R I O I SRR

N N B
15X 35k % 7.CO,
pnIFg) T ) T COME

E1 ccusRigFihs5EhrER

P T2 TR 4 DT R i A, B R
A3k CCUS FAMLA AL F R AL B AR B, K2 4k
FEIZAT B CCUS T H AT SRR “—%F— 7 (1) fiij B A
X, B CO, N— Mg it i ) — MEAN s,
MEEAMTIEAEHE B ERAHE, SRTEH
P A K () UG P MAELZ R, @57 CCUS
X4k b BRSO B AR A, R EAHE - AL AR
AR REAG IR k2> LA B A AR 28 g 7ok 1Y

2 ESNEIE CCUS XigiHiLEW R R

2.1 [E5hCCUS =l RIATRE

423K CCUS = i K S DI FE T 23 3 ANBY B -
R EL (1952—1990 4F). BURIKEIF B (1991—
2014 45, PAECHRETIIRSURIKBIT B (2015 E 24
FEIX i R, 4Bk CO, TAVBRIFHHAE AL /1 5 25 1 9,
JEIIE RS EE I H (5 & AL, R AR T
W ERIE ) 5 Ee B e RRE B Y. ARk, B ARk
AAGEAR A 10 B AR BTN, 5/ X B
P2 AR IR R AT ) K e Hbr, CCUS Pk K T
A EIUH R . OEBOEE. R H AR 1 5t
T, CCUS HEAR & 18 R0 852 6r 45 21 B 37 o AL
FHI) CCUS $ A & A T “ AT sL I Ak A7 BE I8 K B
ECBR A FH IR s i 25 B AR 7, A RO SR AR AL I AR
CCUS AN A S BUR A A1 H b — T B AR DR
REZH| iz 3VE, CCUS HA K A A e 7 th A &
VAL R Z 5 R HE R 28 BT @ CCUS P2kt
B R TR Ab R T a3 - HE 3l CCUS P2k BiAs AL
AR S R PRARE AR A A% O 25 4, B2 AT
P MDA 2 G B SR S RF I B LA, D 5 A
SRRz, JE3E 5 RN ) CCUS 11 H 32 45 # 1 T i
FUAEAL = AR o

[ 4h DLAT I A 7 ek 5l A, 5 4Bk CCUS
FEME R BAHE BT 5 T 3 Al M AR B R R A
X OERREIBIERR T “ A 7RI + et
JRAEAE” B ERE R R, DA A J SRR
SR CO, SN R IR R ALER T 7= 1) CO, 1E N Bk



4 W

SO PEPERTHLIX CCUS X 38k ol 8 U 1 5 e A DL

- 173 -

W WMEON R A AT, REREKREEE -S4
bR 3 L K A CCUS PRV RE s @FE BUE IK
B R T T B IR + s B B A7 Bk
SRR BRI, UAEA A F A= CO, N FE E IR
BN B AR i, AR 3R R S [ o RN S B
RPAS CCUS 7= AE#E 5 OFEXU RSB BEE R T
“CTMEBRIE + ROKZEHUTEAT” PR R R AR,
PAS-28 T AR IS 32 B mc i R sk E b o d
370, SRR R 2 BRI AL AR ' 7= b 5 3 R 22 42
FELEPA AR 1,

22 ESMEIR CCUS XL EBME

£ B £ 20k

FEH CCUS HiR K AT ARRG i, 5 Hl
LT H BRI K CO, iz i W 5 2% T
B JEARRE—. Zam T CENBIE) PR
45Q % BUHE S AR 2R 1) U USRI B SR S FF . 0T
KRR IR T HE B U e B I AESE (R 1D, #
E3E KB CCUS Wit di i fmth 2 o, Akftiz

2.2.1

171 Tl B CCUS T H 50% 7E 35 1, &kl 4
2500X 10* t/a, HHAERMSIERET 80%.

2019 4FJiK, FEEZFAMZE 72 (National Petroleum
Council, NPC) K Af (il X E #k ik - CCUS F=k
AL 2 P 2 ) ik, THRIKEUEL 52 CCUS
TH M, ZiRE FEUHEU AR OKEBirLZ
fE CCUS =l A kb T A= Bk A Je Mo i, B HEZ)
CCUS T H "2 & 3& (58K He 1) s @K R B 2w it
JEEh CRES ~ 7). ¥k CREK 154 FE
R Rk 25 4F) 3 AP B, SE¥L CCUS T H 78
FEE PRI E s O TR Ak 25 4, EH
CCUS 72k R 5B I8 2 6 800 12376, H A HE
280 12,3 70 I BE AL AL #% 55, CCUS 7= b A A 3 22
5X10° ta s @WFR BT, AK 10 F@ i FFEE 1
FARWE R AR IEAE CCUS BOR A LE Ak 20 £
10% ~ 30%, 3% E <3k 15 143570 /a FHAE CCUS
HARRE S, DR AR KRG, 7Eadid
RN R HER b, EEERAMTBRSRE TR
SKSLHL CCUS P B R R IR BE 2 (3R 1)

E

%[E CCUS il MR & REBUEFIARRITRIBBER

i H

IR CCUS Pk U 3 B

AR CCUS LRI R J TRl B 42

WL
Bl
L

B
& m

IRl

= >

M2t
UEES
%

(D2 B [H B = 75 2008 42520t T Bw1 1
WIS Y AR 45Q A RLIR sk, -
AT A PR B B

2 2018 435 [H W 58 A L8117 45Q, 1Y
B0 T AE 2 A A SRR A CO, F T
PE TR R R E At Ak B A

O3 H EH X B RS R T 2010 F 520 1 1
ERIVFRTHESE, DL fR 2 2] SE 3T & CO,
Ho A

@ 3% [ HE ZK BRI R1E 2010 4E LM 1 —
Ti CO, JENAMH 5B A7 (13 75 1K)

SR AR X CO, i B I8 1 VF ] A Sk

Porany
it s

(2 [H g Y8 & 4E 20 4 A A CCUS HoAR F it
T 45 ILRTT AT AR B &

@3 [E FEV 0 CL2e A8 56 [EIAIn 5= K SE it 7 19
AL CO, EN B AT H A 7 A AR
(f] CO, FEAIM T H

S E T L CO, H i 75 8 & AR 2 50 E 1 FE
SEYR CO, HEil, 7R, W FAg A7 R
AEEFEE R, EOR 7EAGIAMFEML T — AN E 2
1) CO, ik J7 58, A 40 FE A
IS FIAFAEZ] 2 400 X 10* t CO, FyH T fif 17 &

5% [ [E 50 Jey b B 1 45Q X5 EAR 2R, BARIE 2 e E 7. 7
SEMETITAG H,  DUB A5 A el vf 26 <

(DK [ 2238 B A2 I A, FRAHE N AT FICHR / ] - 3t ) FLRR 23 ]
HEAT LT A

@ H FE ZIAF RS R RLAE 6 D H AR VIZEBE PRV AT IE

@K H EHZAE RS RS e H G, METHE, HTBERBH,
FFHE 6 4> 7 AR VIZRIE AV AT HIE

@K [ [E X T ORI R K dae vk R VIR BEAT E 1o &, DABC & DA €
e RURS: A K A e AL IR BT

(O [ BES F K Ak S0g T 47 & 1 i L AN _E b5 i J2 AT A E

@A il AR TAT MR 2k 52 37 X BOR BB A e it ik 31 sl i T 24 B K1
5t &

ORI AR SAHERE AR A TE R R, RIS ISR AITHRINE AT BATT K

OBUF . AT WA SRR 8RBT BURMR A RS Sile, LMedt ATt
W, fARIE, PN CCUS SRR — i 4] 52 I HEBUE BT BN O
@F MM RIR AT WABIRE T ol IR B Saadr, JFaks R RIF s {7
EEyi

M AT AR EE BT CCUS HORBA 4 A it A A 1 FE i B0t 2 15




- 174 - xR

2024 fFEE 44 5

222 FEEIEME

B[ 1) CCUS =k & JE AR T2 [, 2
3l CCUS PSR R R AT E 5K X T2 4
AT H R T 3 3858 T M LB R CCUS iR, 35 [E #4
BTN + T + TR NG AER RIE . A,
% Jo A T 37 EARAFAE B 92 [ CCUS 7V EFh K e
Rl —

2022 4, JEE BN KA (CCUS 5 5t 2 25 &),
il 52 CCUS X i R BRI " . QKB H &
i A CCUS 23R R 4T, 2 2030 45 & 4 4>
CCUS FAIVEERE, HAEMEFIBIAS] 2 000X 10 ta LA

b @K BB AP B e AR R
F) 2025 4E & E P A CCUS 7200 4 8 . 31 2030 4
B A AR, FEM SRR 2 000X 10" ~
3 000X 10° tCO,. @FHE 445 2021 4 5 [E BURK
ff) CCS Rtz 4 (CIF) KWL 10 128 (1)
ANFEATE, CHFRR] 2030 K JE 4 4> CCUS PSR
2023 4, Je[E BN RATR) (2023 FHEEMHE) 18 E
T HT B 4 3C R CCUS T H K&, Rk 200 125584
YR E SR JE CCUS T H . N T CHRHEIE AR
S, SEEBUFSE T RV CCUS P2k 3 FFEUR T
H (&2,

F2 EECCUS AT HFBERTIER

TH

HAikAE

8 LI N AL i
CO, WHBE LN =N &2 A
D& NN
R PR AR (IURE D

PERTEE & FZ05E, 3G CO, UL ARG CO, LA, SO TR 35 Bir U 19 Tl

I U SRk LR B R A I8 R
FeER TR (D AR YGE, DA B B AANE B A
I Tl B S ks e SR AT M B 4 CLUREIE CO, BT D 0D BEHACHR Gl

RES L GRS, e A BT MRS B> . T 1738 5 RSB A B
A5 CCUS TEB XS CCUS TPl CO, WA T, J6T t B S H S5 ) CO, HEHCE

R T E. AR ARSI T4, VeI R T e

23 REETR & E MR A S s i E . @ ek EE

D B SRBELR JEE CCUS Pk ok ik Je
(b 8RB, HEZN CCUS X 38 0 2 i B AT b B
AERE . MR- HE, CCUS X i
A 3 KO - AR AR 55 K B2
BURFSCHRR . SR KRS

2) CCUS X 0 & 77 lb e 21— e F2 L 5 1
By B R =y, B 3 AN - O X P ik
BEE. AR KA o mED . EEEd,
VSR R4 s @ X NI 2 4F 1 CCUS 7R 6 I
HZL, A S0, SR E KRR E A& ©F
AN T7 WU e FE AL, 4 CCUS HAR G X IBAIK
Tk /| SRS A% O ML, 7 7 M ASE ORI R
R8T RIIFF.

3) CCUS [X I 0y @ % 1 4 AN B Dh 4 50 (0%
OB K 135 e 2l i 8 X b0 2 R 1 B
WIFT B, BUN PSR BOR M E S R, T
R4 CCUS X 350 2 15 1 B B2 it 00 2 1 72k S
FRBUR, JEIZDMAREE . ok, BT E X SR,
55 EEH T BUM SCFRF . @2 B R AR A # A
T AL R FH 5 BURF SCRR AR A B, i 3R R

PR RIS A R E IS T, PR AT BRI
B R SR, WEB TSR .
@t X CCUS RN T ik B 5N, 2
X CCUS BORTEARER / ZE 85K Jee diigs R A P AT X T
PP AR A g 22 OC EL L

3 fEMEXER CCUS Xig A
HENX

o G R X RE R AR P S AR AT R R L 3K
WIRFAIE, WRSE T AGE REIR A 5 A I KT
R ETERHE - OVE R X IEAL T Talk A b 393 i v = 39
P RHERBER) SRR B, RN B 70 & 0 BV i i X
XU G Pl e o B A 2R T o L X ML e A 28
KAESS . IXRE T HA0 LB BUHY], XA e
REAM B 2 . BREFBCR & Lo s SRR YA A
BIK VR T AT 34771 .- @ PG R X R AYE L 399 |
e LB AR IS B B AR IR 4, 4 [ AU AR A
(B DRI i J 25 X, A 5 52 SARARALAS R
I, AZIXIAAE NDRE . 25 K s RE K



4 W

CANEE, RE TR X CCUS X8 0 8 5 B8 12 5 IR il <175 -

B IXPRGE T BRI P LG L KB mRUL,
HE IR EA R X R A R RlRE R, O
L X IEFEHES E KRR (TUE D TALSL TR
FERE R A B, RO fif b ok XA R
SRA A N B B HE TSR I WM G, DX 3 P e S A
b T I ELK @38 7= ik I . X HE T RE TR A R
IREI N« TR A, B R 0 3 S IR s s W e o f

VBN TG R IR A2 7= At B 5 160 77 28 250 35 1 JL R
FiAR, CCUS HANG 1 P g b X S (i by 4% 7 R g8 o
RIFEFREEM . Qi CO, 1\ RIR SRR A Hy
iiEfF (CCUS-EGR) #AR, fEZHIEERIE
AR oy S T 72 (AR 5 ) )t SR e i s @idid
A R DAAARER . 7K UE S DL HEAT M R
R AT BETRARARAL R Xk K PR AT ML ARG % 7R wf
B @l B AV REIR . AREEAT RS,
it e 22 BE EL AN B YR 45 1A AR I 1R D6 R i E A, AR
R “RIRK + CCUS” “CCUS + HrfLii” HIvhr
Hh X Rt R R AR R L

4 HPEAERBXEIR CCUS XEF 1
O3S Rk

4.1 WEGHXEIE CCUS XiEFLRifes

VU 1] 75 4h L BGF YRV BRI AL R oL, 2
YT VG B R IX 4T 3% CCUS X4 o0y de Ak i B, 3L
MFAALHE -

D A B A = B SR EOR . BUHACH Al
R, EIBEE KRR (AR TACE T K%
REJE MR V005, 2035 2 AT, DY )1 G AR TE n
KA Mg L=, bR HBRHERCE R PR K, 8
ik CCUS $ A K FUAR Ja e, A2 DX 3 P i A< Aol 2 B
SELRRIAUE H bR /b Huk ez —. kA, CCUS-EGR
BRI F= 50 50, R0 T IF K S AR
RARAG I T T K, BT~ KRR A&
FB AL T K

2) mEREREAT I AR ' BB g . BADY
N 7 Mo BT LR 1R D )1 48 F0EE PR T e, 2022 4, PO
BRI KT CO, HE R A4 5X10° t, Hor ki,
Wk, KIe. b TEEEFERRAT LA CO, HEE 5
TbHEB S T 60%. AT KA, HEE 4
TEK L KYBATIE,  ASVRECEEL A 50%.

3) CO, it B AF W ST K B i de . & oA,
VU1 25 A B A7 2 0N 87.58 X 10° t, Hidpi@ad

Ky v 5 T LA AR 53.73 X108 t, @i sk R AR S IF
RATUAESAF 33.85X10% t5 BhAb, I LRI BUKZ
BAER R 154.20X10° "5, Y0, DY )1 725 i
AR A7 2 B B R L T R ML IX S0 AF AT R R
B AT LA A PE E X 2070 4E 2 R CO, EHAEF K.
4) PEIC VTS LR i o PRV UG HD 4 B 455 22 (g )
BRI X BIRE A )z, BRIC A E
K, AR AT I Hi A A& 52 CCUSS I H YR IT
Be A AR A I E R 2, A BRI DU C B A
AR BEAIC CCUS T H BAS, Y DT E 175 0 B A LT
5) DY )1144 A0 B P T Hh 5 BURF AR S R CCUS
P JE TR T, DY )48 R EE BT U IE AR
FEIIHENERIE H P BB R B, A T AR
ASCHFFEBUR
42 THRgHXEIR CCUS Xig O aIkak

D = T2 g — KR, Pirg X CCUS
X oE 2T 2470k 2400, SRS
AN Y & PR TSV S CCUS X 38k A o0 FE it %
Jtn e == YRV AR AL U EE B B IR A, D 1 22 b Ry
PRIC G YA 5 FURH M R 51 41 CCUS X 38 H O i 12
PR TC IR B B A

2) = A EET RIE R B E &, Y
AT F B A DU R R R AL %
A TR CCUS AR ERBIE, Hh= CCUS £
RAFAVEEY FRIH AR B EF &, BYF 2%
B2 B, 2 EE 2 5 e S & il CCUS
FARRIS FeHh, $5E CCUS 5 A I i A fb, 3t =2 57
Z~ [16-18]

3) R B Uk HE AR A 2 SRR R R . CCUS
PV T AL T 7R TERTH, o B g HE R B R B 2
Gy 2 AN 5 3 34k B MEAF A 43 % A TR A PR 4
PR PEA F, M LA CCUS 77l BE 1 v] RF 42
fa e e, M LAHEZ) 23 5 B s 7R 1A CCUS X 3k
B R 1

5 hERE#X CCUS XigH i

WEE
51 RAEBERS5BfR

51.1 BAREFL

R HE 78 e DX Bk 0 0 ik HR R H B R B 58
g5 A DX Ik P BRI T 6 P MV AR B R LRI JRy, B AR
FEVU Nt 7893 45 VU 1 Z 3 R 4 s 2% A N



176 - ¥

S

T 2024 5 44

=

FAR TSR, BIF “ RIAR + CCUS” “Hrigli +
CCUS” fh& k@i, % CCUS-EGR. s
HAFE (CCS). HET WA EANE A (DACCS) 5§
3HARBAE, aiash. V. BEARE 3 M B

TP HL X CCUS X3 s .
512 #iXH#AF

ATE BBy g v H bRy SRS I 3 s

Hop, 220304, Z=/AJFEN 1S CCUS =k & B
A, BRI AL 1IA B 100X 10% t, B EAEIREIE
F) 80X 10" t; F) 2040 4, K 1 ~ 24 CCUS =)k
FERE, TRIHEERE 1A E) 500X 10% t, BB AR FUBLIA 5
400X 10" t 5 F) 2050 4, #HJk 3 ~ 4 4> CCUS 7L %E
B, DRANAERE J1IAF) 3 000X 10* t, B A7 A IA 5
2500X10%t.

*3 AREX CCUS K ORI BIRMERESR

H bR

RS

/BB 1A CCUS P2k 4
e, iR s H
100X 10* t, B 3+ 77 J A 3 )
80X 10*t

JAENMEE (2024—2030 4F)

A1 ~ 2 4> CCUS PV EERE,
TR BE (2031—2040 4F) B 1l 42 BE /734 2 500X 10* t,
TREHE AL 1] 400X 10* t

HA 3~ 4/ CCUS PAVEEEE,
AL BL (2041—2050 4F)  BRAAERE /73451 3 000X 10 t,
TREHEBLIL F 2 500X 10* t

ORI B B il SR B AR AR

@& 2 A LL_E CCUS-EGR 7R 7535 H
@7&HL 1 4~ DACCS 7R~ 1650 H

@% 3 CCUS-EGR iR L JE

®#E5h CCUS-EGR T H ik i W Bk 11 358 5

OB FiMiZk CCUS-EGR 7Ry H

@B E ISR A CCS syt H

@A CCUS-EGR Fl CCS 4 [E 6 FHy, 7% s A< s
CCUS-EGR #ll CCS HARMARFI AL &

@it 7 M2 DACCS 73655 H

(D CCUS-EGR S A fe @i 1 AN BL BT 732 1 = Mk B 7

@ CCS SLHFMEAL R JE, #A 1 AL T g el 227
(3 DACCS #E R, #RZAH /g DACCS HiH

5.2 FEAERFERE

BT UL RS O, 45 A e Hh DX XU 22 T 1
EEBRIAAEL, DL NI PR T A T R AN X3
OB AR, FARKFEIY I SR “2+37

AFITE IR HL X CCUS X0

1D 473 2 T IR ) CCUS PRl SR - B4R
Ji i b X UL 8 F B8 4T 3 CCUS p= L SE#E, E R T
BTN E B, FEHKHEF. B,
i ANEXE, B DLRS B AT X 3 A Hh i
S AT B ARG 9 SRR ROK EAE S CO, b T 473
Fr s RS A A X3, DABERH & T N A AL,
RS ARAR. JEIL SRPHE T, R DL PHRE T X
35l P b o S A4 T A 9 SRR K EAE A CO, HiLJT
AP BIETH, BRI BT
FHEHEAFE MRS TSN EERIE, i
W] AR KK e S s HE AR BRI o

2) T3 3 AN H ML CCUS PR « OFT
CLJT N Ay, RS

X8k, DL R

¥ ZR A6 CCUS P2V 4E B,

AXEH, 300 DU SR P H X3 P 3t 57 26 1 3 L A A 06
SRAN K JEAE N CO, BT B 73 . OFTiE 11K
Jb cCus Pk SEsE, LLEIM . MV E B, F
J AT PH R R 78 X 38K P 8 J5 2 A1 L A Ak 3 kA
JRIKIEAE N CO, MU B 773 o s 05 1T, - 391 [
FELARAR AT AL T A B A A i R AR
AT RSN T, JFRDHE L) W
BRI K e 55 E s HE A ML R BRI

53 ROREE

AR )1 Hh X PRV UC R, DA K X 38N CCUS
RHE R GO, JFJE CCUS Zefb R g2t
. MR RE, BHAETRRRSE RS
CO, FiEH AR, RSN Rl Tk S CO, #fi 4k
FAR, B KIR S RIRE Tl ES CO, fifEH R,
J¢ DACCS AR . MR FIEFimkE, i
UK CCUS-EGR FITUE S/ HEIZR CO, IRRHR,
DA% CO, #b TR A fb R SEHA, R0 FF A
S R B A AN RK 2 B R AR e B,

MLOBEAEXE, BILLTTIM . TF I DXCIEA 35 2%

38 B AR 38 SR UK JZ AR O CO, HJs B A7 37 o
PAUESE. MOy EE

@FTi& )1 B CCUS P4,

54 mEliLEER
AR BAFE B, S AR & N 1 BUR



4 W

SCAAMEE: P E TG R X CCUS [X gt g 1 B 44 5 U i <177 -

PR SRR BOR AT L T AL (R 4). —RAER
ZPrBL LR D, DR E SR )14
HIRWBUR R 25 B AL HR 2= A 3R ek
AR H 735 ¥ 1) U B AN G 5 SR BB O 2, R I 4D
CCUS Wi H Jol HE 1\ A A & U IR R

Yo T“RAEY KRB G UKL K
JelrBr G sediD, BUF ShismaNEG, B85
FTHHIAKT, BURF P L SCRFBUR J1 2D B
I e &3 B LUAASAL CO, R BB 117 3 WA 2 o 3=
SELE LIS E P

*4 ARMEX CCUS Xigrb il TR R M A AR R T 3=

R B P TR LA
DI « UL R R BRI 5 6 L O MBS F el
A QB RIS, FHEIOOT, 50RO BB . B GBE.
AR WA S 7R S
MU - 4 CCUS 3L FL RS A A A1 5 1 RO
DRI - B THHE L A, BT AE
FURRE OB ISR, 1)1 AR RIS 7 10
ALREID  OTHILAN : 1T CO, MK « KA SRR RIS, RS E i, %
oo GBIEGALT ¢ 529 COUS S FURHRLAE B 4 ik 35 UM VE BRI 92 50, A5 BB 1
s ey ORBISS ¢ BB 07 ST 7
m 7
R e @R ™S AU - WUl 3B 5

O] - EEUEAL T CO, PRI KB T v, I etk e sl Al . R4 A fé

55 BLEBIRFXK

1) JRI K= b 5140 SR - G 0K DY 1] 2
CCUS PR R EMNE X ZEM S E T E, H3hY
NI 28 NV R T BUM “ — BB FERIFLRI & T CCUS
X 3= b G, I SRR X Sk Al 2 CCUS
FELBEREK

2) BARBCLFFBUR . FWMERZmE. P)INE
VR PR T Hb T UM JZE T R T T SR R
& S CCUS-EGR.CCS. HE4 S filidE (DAC)
SREEFAR UL CO, (L TR B4R SR AR K
Ko HZK VY148 F0EE BR T 3 77 BURF J Sk Ak =
JiE 71, LA SCRRT G E N A5 i) CCS/CCUS it
R¥E.

3) BB - A BUE K2 DY)
R T BUM 2 10 & CCUS 10 H 1 Bob G Bk
I T IEE A SRR . B I 1 2 A R T
B ¥ CCUS T H g0 N\ S5 AU BL T H 45 T R
B R, K CCUS T H 53 fe IRIE br W EUR,
2 H8 CCUS T H JgHE =45 T FL & 1HT REIR SR A7 -

4) TR IAHLHIECE « #E3hH CCUS T H /SRy
AR E B R HELE], B0 CCUS 1 H JHE = 44
NHERT XI55 5, HY KZE R HIX

5) bWl I EBUR - FIEXREH.
DY 1148 0 EE PR T BUR 2 T S RFDY )1 23 CCUS T H
BRI B A E RS A i R, AT R R R

Hvk SR L EUR

6) EFrAFECE . FBEREM. IY)14
H KT BUR JZ T SCRFKFE DY )1 25 1 7 & Sk CCUS-
EGR. CCS #l DAC S AR 1% [H Br & 1E, 30 <
CCS 1 DAC T H i JdHE =58 5 5 E bRl g8 .

6 BUREW

D EEIZERI, HEeg—mMaRekl. Bk
S RKALETFT S BE H X OO 28 57 B Al R R SRS
(UEAD TACL T KRR 7 re et @ i e 51, itk
15 XA e Sk Al i 4 58 35 P R X CCUS 7= bk,
TR kA S M P R L X CCUS FAbgEBE K, IF
B[R] AH D& 2 32 A HE 30 78 R #h X CCUS X 3 0 ¢
— SRR, 4% HR BV VT D R ), 4858 X 35k P KRR
o v TR R BRI JECUE A CO, 15 5 7738 7 K VR &6
ik 7K 2 R 8 SO B B A3 BT, ARFC DU T
TE PN W2 2 M SR AT = AN g = L SR

2) SRARHEBOGR R &, INERTE A AR ik
. BT CCUS &FE 4R FFRBHRIRIE.
R B 42 A1 DAC, DA Wi . BRAI &
WkEF S CCUS 2HE R HARTS, &I “— =P
R R FT 3 [ N AT ZE B CCUS ARG « O
37. CCUS-EGR #il DAC 4x [H 8 [ 50 50 %, @ik
I R, 473E 4 [E CCUS £ A M ML &,



178 - xR

2024 fFEE 44 5

TR P AR R B FTAT I EBOR R & . @4HESh )]
4 B R T BURF @ 7. CCUS BEJ 45 WU B, v il 7=
AV ST AN LR R . @ SCHF AR A Ak ATy
fr R EFrsg i, 7 CCUS HFrsE RifFiT &, 4t
2 E AR BOR .

3) MABCRSCRE, HESE R Ol G H
R E . HZ IR ER S 518 CCUS A 56 A
R RE ST AN, A %5 [ 45Q A [H
AR AERRIEAMISBORZS, s E 2, DY)
R T BURJZE T 53 77 B B e i CCUS 7Pk SZHF I
H, HEBNH B BORBER AN W BB B . L I5t
BOCFFEBUR ;458 ) X RIR R e A e A
PR B AS 5, SN & CCUS I H ik 1 br 5 %
REVR B IRAR PR B O BUBTBUR . @8 WAL H 55 T )
AU o AP 2 PR T A D 1 s e X e — B T 3 il
() MPess, Dt XS AL 5 T 9 32 AL,
FE Y 1 A0 PR X 2R S 1 R HE B CCUS T H 4% 7€ Ik
HEE AN X SRBRAZ 5 117 37 BRI B A ) 32 s
FHEBI CCUS Tl H % € i F g\ 2 B i = <k H
FE R HE S 2 L. N5k E BRAZ A T 0 K%
VU )1 #3072 DAC 11 H i mos v B IR A0 5, o
WS ISR TR A RS NSRS, FF s R it [
Bt BRSO AN AL By UM ) o it e, #E3h DAC $%
ARWER - IR E A E N W58 5 T I iS5 T
T B R B 51 ST ks i AT PR AL o

2 £ x #

[ 1] AEREA &S EHAFH T BE .CCUS X OF M - & F I
BRIl AT B e T A 35 (4R 7 (2022)[R]. 28
IRAS - A ERTRAH AR 5 B AF AT FU B , 2023.

Global CCS Institute. The CCUS hub playbook: A guide for
regulators, industrial emitters and hub developers (2022)[R].
Melbourne: Global CCS Institute, 2023.

(2] FAL, x5k, =28, 55 KHUEHE B CCS/CCUS 4R#EI H it
FU5 I (0] A RHLRIR | 2023, 42(2): 90-95.

YU Hang, LIU Qiang, LI Yanzun, et al. Research and thinking
of large-scale offshore CCS/CCUS cluster projects[J]. Petroleum
Science and Technology Forum, 2023, 42(2): 90-95.

[3] HW, kI, 2/, % . BRI CCUS HAR K IR Fexd
FE KGR [7]. I KHL, 2023, 52(4): 1-13.

GAN Manguang, ZHANG Liwei, LI Xiaochun, et al.
Development status of CCUS technology in Europe and the

e

enlightenment to China[J]. Thermal Power Generation, 2023,
52(4): 1-13.
[4] 05, Fhetl, B, 55 . ek TS s, AN SE

AF 7l R J a3 T A [ THT I (R Bk ik 5 500 26 (D], A R 5 9F
9%, 2023, 50(5): 1083-1096

DOU Lirong, SUN Longde, LYU Weifeng, et al. Trend of
global carbon dioxide capture,utilization and storage industry
and challenges and countermeasures in China[J]. Petroleum
Exploration and Development, 2023, 50(5): 1083-1096.

[ 5] IPCC. Global warming of 1.5 °C: An IPCC special report on
the impacts of global warming of 1.5 °C above pre-industrial
levels and related global greenhouse gas emission pathways, in
the context of strengthening the global response to the threat of
climate change, sustainable development, and efforts to eradicate
poverty[R].Geneva: Intergovernmental Panel on Climate Change,
2018.

[ 6 ] IEA. Energy technology perspectives 2020[R]. Paris: IEA, 2020.

[7 1R S ] s R SR S B . o R IR R & e
s 5 e B AR BT T (M. B s R BT R AR I, 2021
Tsinghua University Institute of Climate Change and Sustainable
Development.China's long-term low-carbon development
strategies and pathways[M]. Beijing: China Environmental
Publishing Group, 2021.

[ 8 ] Advanced Resources International, Inc.The U.S. CO, enhanced
oil recovery survey[R/OL]. (2021-10-21)[2024-02-25]. https://
www.adv-res.com/pdf/ARI-2021-EOY-2020-CO2-EOR-Survey-
OCT-21-2021.pdf.

[ 9] Dipietro P, Balash P, Wallace M. A note on sources of CO, supply
for enhanced-oil-recovery operations[J]. SPE Economics and
Management, 2012, 4: 69-74.

[10] REALISE CCUS. Industrial clusters|[EB/OL]. (2023-05-
24)[2024-02-25]. https://realiseccus.eu/ccus-and-refineries/
industrial-clusters.

[11] National Petroleum Council. Meeting the dual challenge: A
roadmap to at-scale deployment of carbon capture, use, and
storage[R]. Washington, D.C.: National Petroleum Council, 2019.

[12] HM Government.CCUS Net Zero investment roadmap: Capturing
carbon and a global opportunity[EB/OL]. (2023-04-05)[2024-
02-25]. https://www.gov.uk/government/publications/carbon-
capture-usage-and-storage-net-zero-investment-roadmap/ccus-
net-zero-investment-roadmap-capturing-carbon-and-a-global-
opportunity.

[13] FMest | REYE , FIER, &5 . “GORBEREELER” %S

S B A LA o [ A it e R A R A (], RIRRL
Mk, 2022, 42(4): 149-155.
DONG Huanzhong, XIONG Bo, WANG Daocheng, et al.
Thinking and implementation path of "Green Development Mode
in Southwest China":A case study on PetroChina Southwest
Oil&Gastfield Company[J]. Natural Gas Industry, 2022, 42(4):
149-155.

[14] FRZURE , Bk, ST, & BRI IERR R 5T KR CO,-
EGR HJEB2 [J]. KER T, 2023, 43(1): 13-22.



b SCAAMEE: P E TG R X CCUS [X gt g 1 B 44 5 U i 179 -

(18] FIZEY-, WaEAs , HIF

ZHANG Liehui, CAO Cheng, WEN Shaomu, et al. Thoughts on
the development of CO,-EGR under the background of carbon
peak and carbon neutrality[J]. Natural Gas Industry, 2023, 43(1):
13-22.

[15] k2, Fig . Fih Tl CCUS K JEM® M]. dbni : Al T

AV RRAL , 2023.

ZHANG Liehui, WANG Feng. Introduction to the development
of CCUS in the petroleum industry[M]. Beijing: Petroleum
Industry Press, 2023.

[16] sk ZU% , dk¥s , BB, 55 . S —K—#1E FALEL L

WA TT 500 TR (7). A B R 50T %, 2024, 51(1): 199-
211.

ZHANG Liehui, ZHANG Tao, ZHAO Yulong, et al. A review
of interaction mechanisms and microscopic simulation methods
for CO,~water-rock system[J]. Petroleum Exploration and
Development, 2024, 51(1): 199-211.

(718, B, 5Kk, 55 . TUAURGRB IR 7t CO, I —#R—

BHAERF AR HERE (7], KRR T, 2023, 43(11): 109-119.

ZHAO Yulong, HUANG Yishu, ZHANG Tao, et al. Research
progress on supercritical CO, fracturing, enhanced gas recovery
and storage in shale gas reservoirs[J]. Natural Gas Industry, 2023,
43(11): 109-119.

- TR AU R TS KRR AR BUIR
[l RARREAREET , 2022, 16(6) 49-55.

ZHOU Junping, KUANG Nianjie, TIAN Shifeng, et al.
Status quo of water-free fracturing technology for shale gas

reservoirs[J]. Natural Gas Technology and Economy, 2022, 16(6):

(23] Ffimedn . HfESDTE R CCUS g 7=k

LI Sensheng, JING Xingsheng, WANG Fuping, et al. Study on
support policies for CCUS industry in the Sichuan-Chongqing
area[J]. Natural Gas Technology and Economy, 2022, 16(6): 62-68.

[20] ZER 2%, R, 10 |, 45 . CCUS-EGR 477\ BEL BR i

Frid (], RIS AR 520% , 2023, 17(6): 34-43.

LI Sensheng, WANG Menghao, XU Chenghao, et al. Economic
evaluation on the whole industrial chain of CCUS-EGR[J].
Natural Gas Technology and Economy, 2023, 17(6): 34-43.

2113k %, et , B4, & P E A AR S B A5

(CCUS) FE 2 (2023)[R]. Jbat : A E 21 th 4l i FE & B
L, 2023.

ZHANG Xian, YANG Xiaoliang, LU Xi, et al. China carbon
dioxide capture, utilization and storage annual report(2023)[R].

Beijing: The Administrative Center for China's Agenda 21, 2023.

[22] Z5BH , BOE R, BEIRAN . BR” H AR R AR A

5B AR KR A2 [1]. AlER T2, 2023,
45(6): 655-660.

LI Yang, ZHAO Qingmin, XUE Zhaojie. Carbon dioxide
capture,utilization and storage technology and industrialization
development path under the dual carbon goal[J]. Oil Drilling &
Production Technology, 2023, 45(6): 655-660.
Ly I AR B B L
ZEPH (7). P EARA A, 2024( 351 1): 16-19.

LU Xiaoru. Promote the formation of CCUS strategic industry—

Exclusive interview with Li Yang, academician of the CAE
Member[J]. China Petrochem, 2024(S1): 16-19.

49-55. B HY] 2024-04-20 Wi B&E &)
[19] Z=7R2E , WOUHE , TE1, 2 . Il X CCUS 7ok 2 FFBUR
WA [3]. RARAFAR L LG, 2022, 16(6): 62-68.




