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Abstract: The service environment of high-pressure gas transmission pipelines is complex and variable. Factors such
as gas distribution and regulation at off-take stations, sudden changes in flow field caused by pressure surges at booster
stations, and gas quality fluctuations resulting from cross-regional transmission of long-distance pipelines have become weak
links in pipeline integrity management. Currently, the evaluation methods in the industry have the issue of emphasizing
detection while neglecting coupling effects, ignoring the synergistic effects of pressure, flow rate, and corrosive media, which
leads to a significant deviation between the evaluation results and the actual corrosion status. In recent years, a number of
corrosion and leakage accidents at off-take stations and booster stations of long-distance gas pipelines in western China
have highlighted the urgency of upgrading cotrosion evaluation technology under high-pressute operating conditions. This
study integrates and analyzes the internal corrosion mechanism of high-pressure gas transmission pipelines and constructs
a multi-dimensional evaluation index system, aiming to improve the accuracy of corrosion risk identification and provide a
scientific basis for pipeline operation and maintenance decisions.
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