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Construction of Oil and Gas Pipeline O&M Management System Under
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Abstract : Driven by national energy security strategies and the rapid advancement of digital technologies, the
operation and maintenance (O&M) of oil and gas pipelines—often regarded as the nation’ s energy
lifelines—is undergoing a fundamental shift from traditional, manual-intensive processes to data-
driven, intelligent models. This paper explores strategies for restructuring pipeline O&M management
systems within the context of digital transformation. It begins by identifying the core characteristics
of modern O&M, including proactive prevention, data—centricity, and cross—domain collaboration.
Subsequently, a three—tier architecture comprising the perception, platform, and application layers
is proposed. Finally, the study outlines key pathways for performance enhancement: full-lifecycle
risk control, intelligent decision support, cross—functional resource synergy, and green, low—carbon
operations. The results demonstrate that the integration of 10T, Big Data, Artificial Intelligence, and
Digital Twin technology significantly improves the intrinsic safety and operational efficiency of pipeline
systems.

Keywords : oil and gas pipelines; digital transformation; O&M management system; digital twin;
proactive prevention; intelligent decision-making
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