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Abstract: In the natural gas transmission and distribution system, the circular pipeline network plays the role of the
main channel. When upstream resources are transported to downstream users through this network, multiple candidate
routes can be formed. The construction plans of different routes directly determine the scale of subsequent capital
expenditure, and thereby significantly affect the profit level of sales enterprises. To reduce the one-time construction cost
in the planning stage, under the ideal premise of ignoring the constraints such as the setting of the compressor station, the
transmission capacity of the pipeline section and the flow balance, this paper constructs a gas distribution path optimization
model with the goal of minimizing the construction cost of the natural gas sales company, and optimizes and solves the
pipeline network construction path through the optimization algorithm. The model solving stage adopts the MATLAB
platform and embeds a hybrid strategy of genetic algorithm and ant colony algorithm to enhance the global search efficiency
and convergence accuracy. By optimizing the gas distribution path through the construction of the gas distribution network
and reconstructing the pipeline network topology with the help of this optimization framework, the construction cost can
be reduced. It can provide decision-making basis with practical reference value for gas enterprises in the planning stage of
the gas distribution system and has guiding significance for improving the gas distribution efficiency of gas enterprises.
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