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Research on Safety Supervision Mechanisms and Performance Enhancement in Qil
and Gas Pipeline Maintenance and Repair Operations
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Pipeline Network Group Co., Ltd., Jinan Shandong 251400, China)
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Abstract: To address issues such as insufficient coordination among supervisory entities, fragmented process control,
and weak technical support in the maintenance and repair operations of oil and gas pipelines, a systematic innovative
framework for supervision was developed. This framework includes a risk-based hierarchical control supervision model,
a comprehensive collaborative supervision mechanism, and an intelligent technology integration solution. A three-tiered
performance evaluation index system was established, based on supervision input-process execution-output outcomes, and
a fuzzy hierarchical comprehensive evaluation model was employed to quantify supervision quality. The system provides
a theoretical foundation and technical support for safety supervision in high-risk operations, offering practical value in

reducing pipeline maintenance and repair accident rates.
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