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Abstract

As the upstream key link of urban gas transmission and distribution system, the safe operation of
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gas source pipeline is directly related to urban energy supply security and public safety. However,
the existing pipeline risk assessment specifications are mainly based on the characteristics of long-
distance pipelines, which are different from gas source pipelines in terms of evaluation index system
and index weight distribution. Therefore, the existing risk assessment methods for long-distance
pipelines and urban gas pipeline networks are difficult to be directly applied to gas source pipelines.
In view of this, this paper constructs a semi-quantitative risk assessment system for gas source pipe-
lines, which includes 181 underlying indicators. The system adopts the risk evaluation model of
“failure possibility x failure consequence”, uses the order relation method to determine the index
weight, and establishes the five-level risk classification standard. The system was applied to a gas
source pipeline in a southwest region. Among the 25 pipeline sections evaluated, 80.0% were low-
risk pipeline sections, 20.0% were lower-risk pipeline sections, and there were no higher-risk and
high-risk pipeline sections. Based on the evaluation results, risk management suggestions are put
forward from the dimensions of risk classification control and resource allocation optimization,
natural disaster prevention and control, which provides theoretical basis and practical reference
for the safety management of gas source pipelines.
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Figure 1. Risk evaluation index system of gas source pipelines
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Table 1. Example of indicator scoring
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Table 2. Classification of relative risk levels for gas source pipelines
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Table 3. Risk classification criteria for gas source pipelines
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Figure 2. Bar chart of relative risk value distribution for each pipe section
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