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Abstract

The evaluation and analysis of risk factors associated with gas pipeline leakage is a crucial step in
preventing fire and explosion incidents in urban gas transmission pipelines. To objectively assess
the leakage risk of urban gas transmission pipelines, this article proposed a risk evaluation model
based on a combination weighting-TOPSIS approach. Firstly, an evaluation index system for risk
factors related to urban gas pipeline leakage was constructed through literature review, case anal-
ysis, and expert consultation. Then, based on the game theory concept, a combination of subjective
and objective weights was derived using the improved Analytic Hierarchy Process (AHP) and the
entropy weight method, which was integrated with the TOPSIS comprehensive evaluation method
to develop the risk evaluation model for gas pipeline leakage. Finally, this model was applied to
assess the risk of gas transmission pipelines in a culvert in a city in Hunan Province. The results
indicate that: 1) The primary risk sources for urban gas pipeline leakage include pipeline defects,
intrinsic safety of the pipeline, pipeline corrosion, and human error, with human error being the
most critical factor; 2) The evaluation results based on the model developed in this study enable gas
companies to clearly identify weaknesses in their safety management practices and provide refer-
ences for improving their systems; 3) This comprehensive evaluation model offers a novel approach
for assessing leakage risks in urban gas transmission pipelines.
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Figure 1. Evaluation flowchart
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Figure 2. Evaluation index system chart
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Table 1. Criteria for assessing safety risk levels
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