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Study on influencing factors and evaluation methods of safe
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Abstract

As a critical component of China’s national natural gas strategic reserve system, underground gas storage facilities play an irreplaceable
role in emergency peak-shaving and ensuring supply security. Their stable operation is vital to national economic development, public
welfare, and social stability. This study focuses on analyzing two key factors affecting the safe operation of gas storage: fault sealing
integrity and caprock sealing performance. Separate safety evaluation systems were established to assess the geological safety of
gas storage facilities in Tongluoxia and Huangcaoxia gorges. The results demonstrate that the developed evaluation framework can
be effectively applied to both construction and operational phases of gas storage projects. It enables early-stage geological safety
assessments for target blocks and provides precise recommendations for optimal site selection during facility development.
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