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Research on Leakage Risk Prediction for Long-Distance Gas Pipelines Based on Big
Data Analytics
Pan Peng, Gong Ying, Liu Bin (Shandong Port Gas Group Co., Ltd., Jinan Shandong 250000, China)

Abstract: Long-distance gas pipelines serve as the core infrastructure for cross-regional energy transportation, where
leakage incidents can lead to multiple losses in safety, environment, and economy. Traditional leakage risk prediction meth-
ods suffer from issues such as limited data sources, delayed dynamic responses, and insufficient quantitative analysis. This
paper proposes a risk prediction solution based on big data analysis: first, a four-dimensional data collection system of

“pipeline body - operational conditions - environmental factors - external disturbances” is established to obtain multi-
source real-time data through multi-system collaboration; second, key risk features are screened using machine learning
algorithms, and a fusion prediction model is constructed by integrating time-series models to achieve dynamic risk assess-
ment; finally, the model” s effectiveness is validated through actual pipeline cases, demonstrating its superior performance
in warning timeliness and accuracy compared to traditional methods. The research findings can provide technical support
for the safe operation and maintenance of long-distance gas pipelines, facilitating the transition from “passive emergency
repairs” to “active early warnings” in risk management.
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