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Consequence Simulation and Evacuation Route Planning for High-Pressure Oil &
Gas Pipeline Explosions

Tian Yihao(Sinopec Petroleum Engineering Corporation Limited, Dongying Shandong 257000, China)

Abstract: High-pressure oil & gas pipeline explosions exhibit extreme destructiveness and unpredictability, making
scientific consequence simulation and evacuation route optimization critical for casualty mitigation. This study establishes an
integrated analytical framework encompassing “leakage dispersion modeling - explosion process simulation - hazard zone
assessment - dynamic route planning”  through computational fluid dynamics and intelligent optimization algorithms. By
synthesizing pipeline operational data, geographic information, and population distribution data, the system achieves precise
accident scenario modeling and real-time evacuation optimization. Results demonstrate 25%-35% reduction in evacuation
time and 30%-40% decrease in casualty risk, providing a scientific decision-support tool for emergency management of

high-pressure pipelines.
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