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Strategic Approaches for Anti-corrosion and Transportation Risk Management of
Long-distance Natural Gas Pipelines

Fan Gang, Liu Qinlong, Jia Yonggiang (Xi’ an Oil & Gas Pipeline Sub—Company, Northwest Pipeline Company,
PipeChina Xi’ an, Shaanxi 710018, China)

Abstract: As a clean energy source, natural gas plays a crucial role in the energy structure transformation process,
and long-distance pipeline transportation systems are confronted with the technical challenges of corrosion failure and
multiple risks intertwined under complex environmental conditions. The current research on the electrochemical corrosion
mechanism of buried pipelines has not fully covered the cathodic protection current attenuation laws under special
geological conditions, and there is a lack of precise spatial protection in third-party construction areas. Traditional risk
management methods are difficult to meet the dynamic assessment requirements of pipeline integrity in high-consequence
areas. It is urgent to establish a functional prevention and control system covering the entire life cycle to integrate material

innovation, intelligent monitoring, and mechanism optimization to ensure the safety of national energy arteries.
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