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Design of online monitoring and early warning system for oil and gas storage and

transportation facilities

Wu Bin (Dalian Petrochemical Branch, PetroChina, Dalian Liaoning 116000, China)

Abstract: The purpose of this study is to solve the problems of low efficiency and lagging response of manual inspec-
tion in the safety monitoring of oil and gas storage and transportation facilities, and to design an intelligent online monitoz-
ing and eatly warning system based on the Internet of Things. By fusing multi-source sensor data (pressure/temperature/
corrosion, etc.) and 5G/LPWAN hybrid transmission technology, a three-layer architecture of “perception-transmis-
sion-decision-making” is constructed, and an anomaly detection algorithm based on probabilistic neural network (PNN) is
developed. The experimental results show that the system achieves a parameter monitoring error of < 5%, a leakage eatly
warning accuracy of 92.3%, and a response time of less than 30 seconds in the pilot project of Liaohe Oilfield. The conclu-
sion shows that the system can significantly improve the safety control level of storage and transportation facilities and pro-
vide a feasible solution for the intelligent transformation of the industry.
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