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Analysis of Influencing Factors and Failure Probability of Production Salt

Cavern Gas Storage Surface Subsidence in Multi-cycle Injection

HOU Shijin', XU Junxiang', LI Xu', SUN Xi*, LU Yao’, LI Chitian’, YAN Yifei’
(1. Shandong Electric Power Engineering Consulting Institute CORP. , LTD. , Jinan 250014, China;

2. College of Mechanical and Electronic Engineering, China University of Petroleum (East China), Qingdao 266580, Shandong, China)

Abstract: As an important means of energy storage project, salt cavern storage will cause the cavern to contract due to the fluctuation of

injection and extraction pressures, which in turn can lead to surface subsidence. Numerical simulation analysis has been conducted on the main

influencing factors of surface subsidence of double cavity under different injection and extraction cycles, and it has been found that reducing the

injection and extraction cycle can slow down the trend of surface subsidence. An analysis of the probability of cavern failure in the operation of

a salt cavern storage with a 60 d injection and extraction cycle has been carried out. When the pressure fluctuation of the storage exceeds

1 MPa, the probability of cavern failure will exceed 20% after 30 a. Therefore, when designing the operating conditions of salt cavern, it is

necessary to consider the impact of pressure fluctuations on surface subsidence and control the fluctuation range of pressure according to the

design life of the storage.

Keywords: salt cavern gas storage; ground subsidence; compressed air energy storage; multi-cycle injection and production; failure probability
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