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Modeling and emergency response path analysis of multi-point leakage evolution
process in gas transmission and distribution network
Wang Geng and Wang Yaoyao (Jining CNPC Kunlun Energy Co., LTD., Jining Shandong 272000,China)

Abstract: The issue of multi-point leaks in gas distribution networks has become a major risk to urban energy secutity.
These leaks ate typically sudden, hidden, and interactive. This paper analyzes the dynamic evolution characteristics of gas
distribution networks based on typical multi-point leak incidents and develops an emergency response strategy system. By
considering the spatial relationships of leak points, flow impacts, and system-related factors, a comprehensive simulation is
constructed using techniques such as graphics, CEFD, artificial intelligence, and multi-data coupling to model the dynamic
evolution and changes in multiple pipeline leaks. A multi-dimensional integrated emergency response plan is proposed,
including categorized responses, automatic control, on-site blocking, and predictive optimization. The findings can help
enhance the risk resistance and emergency response efficiency of urban pipeline gas systems, ensuring residents’  safe use

of gas and the smooth operation of cities.
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