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Abstract: Research on collaborative evaluation indexes and methods of CO, flooding and storage technology (CCUS-EOR)
in reservoir engineering theory of CO, flooding and storage is few. Therefore, from the perspective of collaborative design of
CO, flooding and storage, the design principles of CO, flooding and storage reservoir engineering scheme were defined , and
the evaluation index system of CO, flooding and storage reservoir engineering was constructed. The internal relationships
between the evaluation indexes of CO, flooding and storage were analyzed, and two new indexes were constructed: CO,
flooding index and CO, storage index. On this basis, the collaborative evaluation index of CO, flooding and storage reservoir
engineering was constructed , namely the synergy index of CO, flooding and storage, the collaborative evaluation model of
CO, flooding and storage was established, and the collaborative evaluation method of CO, flooding and storage was formed.
The practical application in low—permeability and tight reservoir test wells shows that the collaborative evaluation method
is helpful to clarify the technical policy limits of the key injection and production parameters in the CO, flooding and stor-
age reservoir engineering scheme , and the recommended scheme can simultaneously achieve positive oil flooding effect and

large storage volume.
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Fig.1 Evaluation indexes of CO, flooding and storage reservoir engineering
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Table2 Design schemes for optimizing key injection and production parameters
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Fig.9 Prediction results of CO, flooding effect and storage rate
by recommended scheme in test well area

H UG DXCHERE 7 58 COL 9K -5 B A7 D Rl DA
LR (B 10) ] LLF MY < HEFE 5 58 52016 20 a i, fERE
EHRESTILSHEVE S TS GNP ENER TS
W] CO, B 5 B 7 DR RIEAN J7 15 HA BRI AT 51
S T

26 e e ~0.35
. [ ll...; et .
|,.ﬁ N
" oo 030 ~
21F " 1 . T
X = : .I Z
P ! H0.25=
wiel = | . 5
1 - 4=
= ! ", H020%
¥ : . a
11+ ,. : o K R " =
. ! e T 0155
! = B R :
I
6 1 1 1 : 1 1 1 0.10
0 5 10 15 20 25 30 35 40

A ]/ a

E 10 {18 H XHEFFE CO, Rl 5 HFMHREITFMER
Fig.10 Collaborative evaluation results of CO, flooding and
storage by recommended scheme

in test well area

5 &

T CCUS-EOR i LA I & 7 T i Th &
B RN 256 845 ARG T CO, 9K 5 £ 77 i TR 7
LW LA N : 2B Z 2 RCA P,
Z2 R R A A5 B A AR R SRR 5 A7 8 E R o

ST CO, IR 5 B A7 T TRy B R,



$305

5 23]

/NI AR AR B - BOR IR CO, WA 5 B A7 PRI PE A 5 vk -51-

HESL T CO, UK 5 B A7l R T AR PN SR iR & L W]
By 7R3 Ih ROR FEATAR DL A 15 5 1 PN A
KA IH, AR B — X P &

HET CO MG 5 B M RO R AR R R

Fyadt T CO, BRI 5 %5 . CO, HLAF 48 % . CO, 3Kl 5 %t
FEVFEIFE S, 57 T CO, B 55 77 Hip [7] 7 455 150
(CO, IR 5 E AU RIFRE0 o

MR35 325~ BUE M CO, J8 3 5 B A7 i TR 7

SV 5 P RO 2 BRI, CO, 9K 5 247 Ph IR
PO TS A R R ] SRR RS I BEAS IR S
BRI AR e AN LA R A U FAR o

(1]

(2]

(3]

S5 3k

ZRSE, 2Kk 5E, Ak, 5 .CCUS 4 BRifk e 55 r [ X o # i
(I ] iS5 Rk 3, 2020,27(1) : 2028,

QIN Jishun, LI Yongliang, WU Debin, et al. CCUS global progress
and China’s policy suggestions[J ].Petroleum Geology and Recov-
ery Efficiency,2020,27(1) :20-28.

XATE LT CCUS i AR EEE P PR R BF5ELD ]
YRR, 2021,34(12) : 84-89.

LIU Shihui.Research on evaluation system of carbon dioxide val-
ue chain based on CCUS[J].Natural Resource Economics of Chi-
na,2021,34(12) :84-89.

SR, skLe 2 WRAR s, A Al se T AU R R B
AT S B XURR” F B [0 1. 3l BT 5 0T %, 2022, 12
(5):703-710.

ZHANG Liehui, ZHANG An’an, CHEN Yi’ nan, et al.Electricity
substitution technology of drilling and completion electrification
promote petroleum and gas industry to achieve “carbon peak and
neutrality” targets [J]. Reservoir Evaluation and Development,
2022,12(5):703-710.

S, R AT, Bl REL, % DR AL CCUS AR H AR J H ik
JELI M APEN 597 % ,2022,12(5) : 711-725,733.

SANG Shuxun, LIU Shiqi, LU Shijian, et al. Engineered full flow-
sheet technology of CCUS and its research progress [ ] ].Reservoir
Evaluation and Development,2022,12(5):711-725,733.

I AR BT CO, MR RO AR ME R J R 2 [1]. <
MBS R, 2020,27(1) £ 1-10.

LI Yang.Technical advancement and prospect for CO, flooding en-
hanced oil recovery in low permeability reservoirs [ J |. Petroleum
Geology and Recovery Efficiency,2020,27(1):1-10.

53 37 M % v [ CCUS-EOR £ ARBFSE kR J & JE fif
S [J/OL]. it UM BT 5 R % 1-17[2022-06 - 16 1. DOI:
10.13673/j.CNKI.CN37-1359/TE.202112048.

XIANG Yong,HOU Li, DU Meng, et al.Research progress and de-
velopment prospect of CCUS-EOR technologies in China[J/OL].
Petroleum Geology and Recovery Efficiency : 1-17[2022-06-16 .
DOI:10.13673/j.CNKI.CN37-1359/TE.202112048.

AREE, LA, H T4, 55 AR CO, BRI M BHEH AR R S 9T
ARLY ] BB F Bl - B AARI7R, 2022,24(4) : 103-108.

(8]

[9]

[10]

[11]

[12]

[14]

[15]

[16]

[17]

LI Jiahao, WANG Huailin, XIAO Qianhua, et al.Development sta-
tus of global CO, flooding and storage technology [J]. Journal of
Chongqing University of Science and Technology: Natural Sci-
ence Edition,2022,24(4):103-108.

BAAFE  RE DT A EHE COL MM A R S i 1] AR IR
Bify,2008,22(1) : 1-4.

QIAN Bozhang,ZHU Jianfang.Present situation together with fore-
ground that CO, sequestrate and drive oil in the world[ ] ].Energy
Environmental Protection,2008,22(1):1-4.

R, TR .CCUS 1 CO, F R B A7 aF 52 [0 ], AL L
1.,2022,42(10) :86-90,95.

LI Haifeng, WANG Qiang.Study on utilization and geological stor-
age of CO, in CCUS [J]. Modern Chemical Industry, 2022, 42
(10):86-90,95.

LA T EACBREAFEATE I AT R T HE R (1], S A
1£,2022,30(2) :34-38.

JIANG Rui. Progress of CO, sequestration technique application
in oil and gas industry [J]. Petroleum & Petrochemical Today,
2022,30(2):34-38.

I AR B0, S AR AR B S AT A
BEFARBELT LT MR T, 2022,50(3) : 26-29.

XIAO Xiaoyu, GU Juanping, LIANG Wenshou, et al. Application
of carbon dioxide capture, storage and utilization technology [ J].
Guangzhou Chemical Industry,2022,50(3) :26-29.

X, s, TIr . 8RR EEG R HEAR K AR SR
LI 2R, 2013,15(5) :225-227.

LIU Chen, WANG Zhongyuan, YU Fang.Overview of the compre-
hensive utilization technology and application status of carbon di-
oxide[ J ].Journal of Green Science and Technology,2013,15(5):
225-2217.

AL, XU, 280 T AR ATl B G BR B A7 T ) DA
WEFEHERE [T ] iR, 2021,27(2) : 107~ 116.

YE Hang, LIU Q1i, PENG Bo.Research progress in evaluation of
carbon storage potential based on CO, flooding technology [J].
Clean Coal Technology,2021,27(2):107-116.

ZEYLSR, EIR ML, 5F  SE A CO, AR IR AR IR b 5T B 717 )
BT L) ] BT HR U, 2018,25(1) :89-92.

LIANG Kaigiang, WANG Hong, YANG Hong, et al. Preliminary
evaluation of CO,-EOR geological sequestration potential for
Yanchang Oilfield [J].Fault-Block Oil and Gas Field, 2018, 25
(1):89-92.

B R, DU, P, A AR SO COL AR 15y IS
(IS S HF K, 2021, 11(6) :858-863.

TANG Liangrui, JIA Ying, YAN Jin, et al.Study on calculation
method of CO, storage potential in depleted gas reservoir [J].Pe-
troleum Reservoir Evaluation and Development, 2021, 11 (6) :
858-863.

KL .CO, TRANIRER i A i R MOR S S AR [T ] R DA
Hb R % ,2020,39(2) : 114-119.

ZHANG Hailong. Practice and understanding of enhancing the oil
recovery by CO, miscible flooding[]].Petroleum Geology & Oil-
field Development in Daqing,2020,39(2) : 114-119.

KB 6, B AR FE S I P T2 YA IR CO, TR SR A



.52.

LT .

Jit

5

ok & 20234F3 A

[20]

[21]

[J]. A I EF A, 2020,48(2) : 108-112.

ZHENG Yufei, LI Xiang, XU Jingliang, et al.In—situ CO, genera-
tion technology in Bohai P Oilfield [ J]. Petroleum Drilling Tech-
niques,2020,48(2) : 108-112.

Tl B A, S LCO, IR AHLIE 5 5 5 SRR T A
BORLY 1 ROTO 5T %, 2022, 12(5) : 734-740.

WANG Gaofeng, LIAO Guangzhi, LI Hongbin, et al. Mechanism
and calculation model of EOR by CO, ﬂooding[]].Reservoir Eval-
uation and Development,2022,12(5) : 734-740.

TS AR KT, S ARSI B CO, WA [ A 7 3%t
i SRR B BB A A3 ML [J/OL L 3l U T 5 SRR
1-8[2022-09-27]. DOI: 10.13673/j. CNKL. CN37 - 1359/ TE.
202106030.

DING Shuaiwei, XI Yi, LIU Guangwei, et al. Adaptability of differ-
ent injection methods of CO, flooding in low permeability reser-
voirs to enhanced oil recovery and geological storage[ J/OL].Petro-
leum Geology and Recovery Efficiency : 1-8[ 2022-09-27 ].DOI:
10.13673/j.CNKI.CN37-1359/TE.202106030.

TOMAR AR, X2 A B TR R I AIRE il O, 3K
SEAFA ST T E AR A RBRAM, 2022, 46
(4):109-115.

DING Shuaiwei, XI Yi, LIU Qian, et al. An automatic optimization
method of CO, injection for enhanced oil recovery and storage in
low permeability reservoirs based on particle swarm optimization
algorithm [ J ].Journal of China University of Petroleum : Edition of
Natural Science,2022,46(4):109-115.

BRI, 5K, 2220, 5 R IR AP0 2 R BRIl CO, 3R AL
AT ] RIS T %, 2023,42(1) : 159-168.

LU Ligang, ZHANG Tao, LI Jie, et al.Influence of reservoir miner-
al types on CO, displacement effect of tight reservoir []]. Petro-
leum Geology & Oilfield Development in Daqing, 2023,42(1) :
159-168.

BB AL B e, 45 SE ATl AL T Bl XK 6112 €O,
UK 5 B AR T o T LD ] P9 2 A R M H AR E IR
2019,34(1) :62-68.

ZHAO Xisen, YANG Hong, CHEN Longlong, et al. Analysis of
CO, flooding and storage potential of Chang6 reservoir in Huazip-

ing area of Yanchang Oilfield[ J].Journal of Xi’an Shiyou Univer-

[23]

[24]

[25]

[26]

[27]

(28]

sity : Natural Science,2019,34(1) : 62-68.

SRR, B AR RERII B CCUS LA Ko A LT ] il A
PP 5T % ,2021,11(6) : 812-822.

ZHANG Zonglin, LU Guangzhong, WANG Jie.CCUS and its ap-
plication in Shengli Oilfield [ J ]. Reservoir Evaluation and Devel-
opment,2021,11(6) :812-822.

AR SRR, AR, 45 IR M B B A7 2R 40 T KU
WFFEHEREL ] AP U, 2022,29(4) : 1-11.

BAI Mingxing, ZHANG Zhichao, BAI Huaming, et al.Progress in
leakage risk study of CO, geosequestration system | ] |.Special Oil
& Gas Reservoirs,2022,29(4) : 1-11.

K TREEE T AR, AR AR L R T R R A B
S T ] R E LR, 2022,27(6) : 80-87.

HUANG Fei,ZHANG Muzhen, LEI Zhanxiang, et al.Trends of na-
tional oil companies in the context of energy transition and en-
lightenments[J ].China Petroleum Exploration,2022,27(6) : 80—
87.

WIICAR ISR .CCUS ™ b R SR s B A S RIS [0 ] <
FTA 5 TF % ,2020,10(3) : 15-22.

HU Yongle, HAO Mingqiang. Development characteristics and
cost analysis of CCUS in ChinalJ].Reservoir Evaluation and De-
velopment,2020,10(3) : 15-22.

T T B T 5%, A SIS B KA R

X COL AN, W8 47 B e S 96 [ ). e i, 2022, 29(1) -
91-98.

WANG Zhixing, HOU Jirui, YANG Yuhao, et al. Experiment on
the effect of water saturation of filling medium on the dissolution
and diffusion of CO, and N, in fractured—vuggy reservoir [ J].Spe-
cial Oil & Gas Reservoirs,2022,29(1):91-98.

SR, R B , 5F L BEHE AT CO,TEREl Kz
VRV BV AR BERIT S L) ) OB 5 T &, 2019,9(3) : 77~
81,88.

JIN Yangjun, CHEN Naian, SHENG Yi, et al.Study on the solubil-
ity of CO, in simulated saline solution under geological storage
condition [ J]. Reservoir Evaluation and Development, 2019, 9

(3):77-81,88.
YmiE XA



