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Stability Analysis of Underground Gas Storage in Compressed
Air Energy Storage Power Station

ZANG Dongsheng'” | LIU Anrong'*, TIAN Meng'*, CUI Bohao'?, TAN Yongjie'”, CHEN Jian'*, JIN Xiaohu'’
(1. Power China Hebei Electric Power Engineering Co. ,Ltd. , Shijiazhuang, Hebei 050031, China;
2. Hebei New Energy Storage Integrated Application Technology Innovation Center, Shijiazhuang, Hebei 050031, China)

Abstract; To investigate the stability of the underground gas storage of the compressed air energy storage power sta-
tion, taking a tunnel-type underground gas storage project as the engineering background, this work firstly analyzed the
uplift stability of the gas storage to solve the minimum design buried depth. Then, based on the midas GTS NX finite
element calculation software, the scheme comparison and analysis of the hole diameter, hole spacing layout and steel
lining sealing layer thickness of the gas storage are carried out. Finally, the safety and stability of surrounding rock,
support and sealing structure under cyclic charging and discharging load are analyzed according to the corresponding
design conditions. The results show that the minimum design buried depth of gas storage meets the requirements of up-
lift stability calculation based on the rigid cone-shaped uplift stability calculation model. Under cyclic loading, the
maximum Mises stress of the steel lining seal layer is located at the top and bottom of the hole, and the maximum stress
is almost unchanged. The net spacing of the gas storage cavern should be greater than 1.5 times the diameter of the
cavern; the structural stability and engineering utilization rate of circular excavation section are better than that of hor-
seshoe tunnel.

Keywords: underground gas storage; anti-lift stability ; numerical simulation; cyclic loading; Mises stress
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