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Abstract: As a core infrastructure for national energy transportation, the safe and stable operation of long-distance
natural gas pipelines is directly related to the national economy and people” s livelihood. The SCADA system, as the nerve
center for pipeline operation monitoring, undertakes critical functions such as real-time data collection, remote equipment
control, and operation status analysis. Conducting systematic network security assessment and formulating strengthening
strategies for security flaws and weak points in the design process is of urgent practical significance. This paper focuses on
the reliability of the architecture in the design stage and the security defense mechanism in the operation stage, aiming to
build a full life-cycle protection system to ensure the continuous safe operation of the energy transportation system.
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