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Research on an intelligent monitoring and early-warning system for
gas leaks in chemical industrial parks
ZHENG Ai-hua'*" |, XU Xiao-long'" >, ZHENG Li-jin"*, LV Ya-cheng"?*,
FENG Shi*, ZOU Xiu-wei’
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Abstract : Conventional monitoring schemes dominated by point gas detectors exhibit clear limitations in spatial
coverage , gas cloud identification,and quantitative assessment,and are therefore insufficient to satisfy the intrinsic safety
requirements of large-scale parks.To address this problem,a multi-source monitoring and intelligent early-warning system
tailored to chemical industrial parks is developed on the basis of a systematic analysis of the characteristics and
applicability boundaries of point-,line-,and area-based gas leak monitoring technologies.The proposed system consists of
three coordinated components : wide-area rapid scanning from elevated viewpoints across the park ,spectral imaging-based
monitoring at key locations around major risk sources,and the integration of existing enterprise leak monitoring systems.
Through cooperative monitoring,the system enables visual detection of gas plumes,identification of gas components, and
estimation of gas concentrations, while multi-source data are ingested into a unified platform to support spatiotemporal
data fusion,leak source tracing, and risk-grade early warning. Engineering design and practical deployment demonstrate
that the proposed multi-source monitoring system can substantially enhance the spatial coverage and visualization
capability of gas leak monitoring,reduce the risk of missed and false alarms,and provide effective technical support for
safety supervision and emergency command in chemical industrial parks.
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