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Research on risk assessment and prevention and control strategies of gas pipeline
leakage and explosion

Zhang Xu (Jinan Ganghua Huantong Municipal Engineering Co., Ltd., Jinan Shandong 250000, China)

Abstract: With the unprecedented acceleration of urbanization, gas pipelines, as a vital component of urban lifeline
engineering, have an increasingly close connection with public safety and social stability. Statistics from numerous gas ac-
cidents at home and abroad show that gas leakage and explosion incidents occur frequently, causing severe casualties and
property losses. The phenomenon of gas leakage and explosion involves complex physicochemical properties: when flam-
mable gas leaks from pipelines, it diffuses into the surrounding environment; once mixed with air within the explosive limits
and encountering an ignition source, it triggers violent explosions.

To effectively prevent and control risks, a series of targeted strategies are proposed. An loT-based intelligent
monitoring system can real-time sense pipeline operation parameters and achieve early leak warnings. Pipeline integrity
management technology ensures the structural and functional integrity of pipelines throughout their lifecycle, from design
and construction to operation and maintenance. Optimized emergency response mechanisms enhance incident-handling
capabilities through improved contingency plans and intensified drills. The research results provide a solid theoretical
foundation and robust technical support for risk management in gas enterprises, contributing to the safe and stable
development of the gas industry.

Keywords: gas pipelines; leakage and explosion; risk assessment; Analytic Hierarchy Process (AHP); preventive and
control strategies
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