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Failure mode and effect analysis: explosion risk assessment of salt hole gas storage facilities
Wei Chen Huiming Zhang
Jiangsu Suyan Jingshen Co., Ltd.

[Abstract] Salt cavern gas storage is a new type of energy storage method, which has important significance in
energy utilization, economic benefits, and environmental protection. However, due to differences in
engineering technology and management level, it also has certain risks. This article comprehensively identifies
the risk of explosion in salt cavern gas storage facilities and equipment, and uses the Failure Mode and Eftfects
Analysis (FMEA) method to identify potential failure modes and conduct risk impact and risk assessment analysis.
The analysis shows that safety valve failure is a high risk, while pipeline weld defects, pipe quality issues,
third—party damage, lightning strikes, frictional heat, high—temperature surfaces, ventilation system failures,
unreasonable ventilation design, instrument failures, and pipeline vibrations are medium risks; The impact of
climate conditions is considered low—risk. Based on the risk analysis results, a comprehensive prevention strategy
covering technology, management, and emergency response is proposed to provide theoretical guidance for
ensuring the safe and stable operation of salt cavern gas storage facilities.
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