55 4 A% Vol55  No.4
2026 4 4 J THERMAL POWER GENERATION Apr. 2026

DOI:10.19666/j.r1fd.202506118

A ERA-AM/AGLEH KT ERZAMK
Wl #t B A A 512 WAL R

epem i, FEEFES BaRk 2, BEXEY, BWE!L
FRE?L HEFEL K AL
(1 L AR — IS EZARASE, LB KR 030024;
2. LG A AR H AR AL F P, L% KR 030024
3 A KFRRBREERIAFRE, 9 &M 110819)

K] E] [869)] AARIT LA ZHHKT K26 CO,, AL COMWBEERY, ALt
TG, [(FE) ALRERTELEENBAEBE, ATRALHRTHEZIRTELE
% COx3t AR I R RARA AR-BB/EFMHET, ¥ COILIE/E A & T COz 89 RTEH
FAE A FE AR, AR E Sz fe T\ g HAE A HGR, FREERBAEL
TECO 3 BEN . TNRAFTAREIATHRMERN.ERTEAR. [LR] AWKt H
EAMK, LB RCARKR, MAERSOEGESEK, BEBHERERERMA), £3tF
EASHIH 17, 23, 27. 33 MPa T oI R4 %], ARG R EA A A 47, 67, 73,
84 m, IEARTA 69 F &) 42450 7 H-11.5., 12.9. 28.7. 52.2mm, B & # 1 XEE» AR 22,
11.8. 8. 4m; FAIIEAK, BEWBaaflfetd P A48, BENAIRGSRER
FafB M K Fr Rk, A& 4B EHR 1.0, 1.5, 2.0, 3.0 Fi 20 A A 31.7. 29.1,
28.2. 27.3mm. [4#) AR EIE ) 3835 A Tk ARG B, & H BN RA) T 4%
SR AL M, FAL R SN A T ARG E NN AW, ¥Rk ). BT A L
KT R A CO 44 T 328 A i,

[% # 18] CO¥m#AG; H-B48s; CO#HARN; Hise;, FHHEEHAZHE

[SIAAEN] Bkt £GF, K, F. FEA-BABEGLE KT HERZANEHA I G E W52 HERMTF R
[01. # 74 K&, 2026, 55(4): 72-81.  CUI Xiaosong, DONG Liuging, FANG Binbin, et al. Simulation study on sealing performance
and stability of geological sequestration of carbon dioxide in Shanxi Daning Salt Cavern considering fluid-solid coupling[J]. Thermal
Power Generation, 2026, 55(4): 72-81.

Simulation study on sealing performance and stability of geological
sequestration of carbon dioxide in Shanxi Daning Salt Cavern considering fluid-
solid coupling

CUI Xiaosong!?, DONG Liuging®, FANG Binbin'2, YUAN Wentao'?, CHENG Liyuan?,
WANG lJiaoxial, YANG Meiping*, GENG Jie!

(1. Shanxi Coal Geology 148 Exploration Institute Co., Ltd., Taiyuan030024, China;
2. Shanxi Center of Technology Innovation for Carbon Dioxide Geological Storage, Taiyuan 030024, China;
3. School of Resources & Civil Engineering, Northeastern University, Shenyang 110819, China)

Abstract: [Objective] Modern industrial production emits vast quantities of CO, and to mitigate the greenhouse
effect caused by CO,, geological sequestration of CO> is imperative. Consequently, the utilization of salt caverns
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for CO, capture and storage is being considered. [Methods] This study uses the salt rock formation in Daning
County, Shanxi Province as a potential reservoir. Based on geological survey data, a geological model is established
for the Daning County salt rock CO; storage pilot area. Under fluid-solid coupling conditions, CO. leakage extent
is represented by CO; pore pressure as a sealing indicator, while vertical displacement at the top of the salt cavern
reservoir and vertical stress serve as stability indicators. Long-term sealing integrity and stability studies are
conducted for the salt cavern reservoir under varying CO> storage pressures and different pillar spacing conditions.
[Results] As the gas storage pressure increases, the leakage range of the gas expands, the vertical displacement of
the reservoir rock increases, and the range of the plastic zone in the rock decreases. At the final state with storage
pressures of 17, 23, 27 and 33 MPa, the leakage ranges of the gas are 47, 67, 73 and 84 m, the vertical displacement
at the top of the cavity is —11.5, 12.9, 28.7 and 52.2 mm, and the range of the rock mass plastic zone is 22, 11.8,
8 and 4 m, respectively. As the spacing between mine pillars increases, the vertical displacement and vertical stress
of the surrounding rock decrease. The spacing has little effect on the gas leakage range and plastic zone. When the
spacing between mine pillars is 1.0, 1.5, 2.0 and 3.0 times the original spacing, the gas leakage range remains
between 60 m and 63 m, and the vertical displacement at the cavity top is 31.7, 29.1, 28.2 and 27.3 mm, respectively.
The plastic zone extent within the gas storage reservoir is broadly consistent, ranging between 9 m and 10 m,
respectively. [Conclusion] Excessively high pressure in a storage reservoir compromises its sealing integrity, while
excessively low pressure undermines its stability. A greater spacing between pillars within the reservoir enhances
both sealing integrity and stability, but the impact is relatively minor. This study provides a theoretical foundation
for CO; storage in the Daning Salt Cavern in Shanxi Province.

Key words: carbon dioxide geological storage; fluid-solid coupling; carbon dioxide sequestration pressure; pillar

spacing; airtightness and stability
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