MEEARSHAH 3521 ISSN: 3060-9461(Print); 3060-9453(Online)

He 4572 RE L5 DI ek 5 B RS s PRI R 3R 23 B

FRF
hEREEAEKERNENEHIRARAR, FE & K& 130000

WE: EHETAttit (CAES) b TR EWMMBRAB T HEI Y raitft A2 b A8Rl &, ALLATEEZS
#ﬂ%%%ﬁﬁmﬁ% RASHTT BB A, %Fﬁﬂﬁ\ﬂiﬁﬁ\m4*m%ﬁ&ﬁﬁmﬁ%ﬁAl%%m
FERAMA YA, AEHRE LK EHEAFRAT S, @it COMSOL # 43P T B H . RITRAKE A L5 R
g&%%&mmmﬂ&%ﬂT%ﬂﬁﬁ%ﬁ%&om%ﬁ% (VD) 1T -I8ERERETiHLHAE (5-10MPa)
e E R, AURAEMRTARAY LA ERGE A5 HRHE, RRXIE ) EK18%-25%; (2) SMEG F 4
H0.6-1.5 08, A FILRMHEIBAN (LBEEZREZT=1342NE) ABERALEE; (3) BRELAHTIERE
B ) KT A& 40%—-50%, R EARIFRIATHA S o FERARR A EY E A AL B35 TR 2 R RAE T ik
RIS
KR EHEAMR; ATRT; BIRFEZN,; A

Analysis of the Influencing Factors on the Limit Stability of Inner Lining Caverns in
Compressed Air Energy Storage Power Stations
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Abstract: The limit stability of underground caverns in compressed air energy storage (CAES) power stations is a key factor
affecting the safe operation of the energy storage system. Based on the theory of rock mechanics and numerical simulation
methods, this paper systematically analyzes the influence laws of rock mass grade, in-situ stress conditions, cavern burial
depth, spatial distribution of cavern shape, and internal pressure during operation on the stability of artificially excavated
caverns. Taking a certain granite stratum in Jilin Province as the research object, the stress redistribution characteristics of
circular, arch-shaped, and horseshoe-shaped caverns under excavation and 10 MPa internal pressure were compared using
COMSOL software. The results show that: (1) Grade I-II granite rock mass can meet the high internal pressure (5-10 MPa)
energy storage requirements, and circular caverns have better stress distribution characteristics than other shapes, with the
maximum tangential stress reduced by 18%-25%; (2) When the lateral pressure coefficient is 0.6-1.5, the cavern burial
depth should meet the Norwegian criterion (the weight of the overlying rock mass > 1.3 times the internal pressure) to avoid
hydraulic fracturing; (3) Concrete lining can reduce the rock mass stress level by 40%-50%, significantly improving the ability
to resist repeated loads. The research results provide a theoretical basis for the optimal design of underground caverns in
compressed air energy storage power stations.

Keywords: Compressed air energy storage; Artificial cavern; Limit stability; Numerical simulation
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