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Abstract: As a key infrastructure for energy transportation, the safe operation of natural gas pipelines directly affects
national energy security, people” s lives and property, and ecological environment stability. This paper deeply analyzes the
core issues facing the current operation of natural gas pipelines, such as pipeline aging, third-party construction damage,
natural disaster threats, and management technology bottlenecks. Combining industry practices and engineering cases,
it proposes systematic solutions from four dimensions: whole-life cycle health management, multi-party collaborative
protection, natural disaster comprehensive defense, and digital technological innovation. It forms a full-chain management
strategy covering risk prevention, process control, and emergency response, providing theoretical basis and practical
guidance for improving the inherent safety level of natural gas pipelines and ensuring the sustainability of energy

transportation.
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