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Research on the Coupling Mechanism of Fire and Explosion Risks in the Co-construction
of Natural Gas Reforming Hydrogen Production Plants and Long-Distance Pipelines
Gao Xin (Linde Gas (Xuzhou) Co., LTD., Xuzhou Jiangsu 221000, China)

Abstract: The co-construction of natural gas reforming hydrogen production plants and long-distance pipelines
presents a coupling effect of fire and explosion risks. Through risk source identification,coupling mechanism
analysis,and typical case simulations,this study reveals a three-dimensional coupling pathway involving physical field
superposition,chemical energy accumulation,and systemic failure propagation.The thermal radiation from high-temperature
equipment in the hydrogen plant and the blast shockwaves from pipeline leaks create bidirectional interference in the
physical fields. The explosion limits of hydrogen-methane mixed gas expand to 3.5%-78%,and management disconnections
can amplify accident consequences fivefold.The research proposes a prevention and control system featuring layout
optimization,intelligent surveillance,and coordinated emergency response,providing theoretical support for the safe

construction of hydrogen energy infrastructure.
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