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Abstract

When the harmful gas is accidentally released, accurate and efficient source term estimation method is very
important to ensure the safe and stable operation of the natural gas station. As the basis of Source term esti-
mate (STE), reasonable sensor layout directly affects the accuracy of STE method. Most of the existing sensor
layout methods are only for a specific job and need to know the leak source in advance, which is impractical
in STE work. In addition, the existing STE method has poor real-time performance, which is difficult to deal
with dynamic scenes. In this paper, an optimal sensor configuration method and STE deep learning model
for gas station leakage are proposed, which can be used to achieve fast and accurate estimation of leak point
strength and location under complex structure and wind direction. The model introduces information entropy
theory, establishes an objective function under multi-objective conditions to optimize the sensor configura-
tion, and introduces the wind direction frequency as the weight coefficient into the objective function. The
genetic particle swarm optimization algorithm (GA-PSO) is used to achieve the optimal configuration under
complex wind direction conditions. On this basis, a natural gas leakage and diffusion experiment platform and
CFD model were built, and a bidirectional deep neural network of BITCN-BiGUR was constructed to capture
the spatio-temporal dependence of concentration time series data, thus achieving accurate estimation of the
location and intensity of leakage sources in natural gas stations and yards under complex structure and wind
direction conditions.
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