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Abstract

With the rapid advancement of China’s “National One Network” strategy for oil and gas pipelines,
the scale of long-distance oil and gas pipelines continues to expand. However, safety management
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faces severe challenges from the superimposition of multi-dimensional risks such as third-party
construction damage, geological hazards, and corrosion failure. From an enterprise perspective, this
paper systematically analyzes the core pain points in safety management by integrating national
regulations and industry practices, and proposes innovative approaches under the background of
digital transformation. The study suggests that through the integration of “intelligent monitoring +
Al-based early warning” technologies, breakthroughs in intrinsic safety control technologies, and
digital transformation of management mechanisms, the safety governance of oil and gas pipelines
can shift from “passive response” to “intrinsic safety”, providing both technical and managerial guar-
antees for the “National One Network” strategy.
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