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Abstract

In response to the impact of low temperature and high humidity environment in Weinan area of Shaanxi Province, China on the
combustible gas detection system of natural gas stations, research is conducted on the selection of detection instruments and system
optimization. By comparing the performance differences between catalytic combustion and infrared absorption instruments in
detail, a detection network layout method based on a three-dimensional spatial coverage model is proposed. According to practical
applications, the modified methane detection response time is shortened to 0.8-2.0 seconds, the system false alarm rate is reduced
to 0.027% -0.355%, and maintenance efficiency is improved by 40% in extreme weather conditions. In the future, it is necessary to
further explore intelligent diagnosis technology based on edge computing, so as to achieve more accurate leakage early warning and
independent maintenance.
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