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Research on the Construction and Application of a Digital Twin-Based Leakage
Warning System for Petroleum Storage Tanks

Yang Wenbing ( Shandong Weipu New Energy Co., Ltd., Dongying Shandong 257300, China )

Abstract: In the petroleum industry, leakage from storage tanks can lead to severe consequences, and traditional
monitoring methods have inherent limitations. To addtess this challenge, this study investigates a leakage warning system
for petroleum storage tanks based on digital twin technology. By integrating fiber Brage grating (FBG) temperature sensors,
multi-software modeling, and artificial intelligence (Al) algorithms, a comprehensive system architecture is constructed. Key
implementation steps include personnel training, warning response protocols, and system validation. The proposed system
achieves high-precision leakage detection, enhances safety management efficiency, and significantly reduces potential losses
from accidents. It provides a novel solution for tank safety monitoring and advances digital safety management technologies

in the petroleum industry.
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