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Abstract

This study aims to explore and implement a digital twin construction scheme for LNG storage tanks to improve the operation
efficiency and safety management level of LNG storage tanks. Through the application of digital twin technology, the limitations
of traditional LNG storage tank monitoring and maintenance are overcome, and real-time monitoring and predictive analysis of
the tank status are realized. A comprehensive strategy is adopted to first collect and analyze the real-time operation data of LNG
storage tanks, establish high-precision digital models, and then use advanced computer simulation technology to simulate the
operation status of storage tanks under various conditions to predict potential risks and performance problems. At the same time, the
maintenance strategy of the storage tank is optimized by machine learning algorithms, and the accuracy and efficiency of prediction
are improved through in-depth analysis of historical data, and the dynamic monitoring and management of the entire life cycle of
LNG storage tanks is realized. The research results demonstrate the practical application value of digital twin technology in LNG
tank management, which can monitor the status of the tank in real time, predict and warn of potential risks in a timely manner, and
confirm the high accuracy and reliability of the model by comparing the actual data with the model prediction. Maintenance strategies
optimized with machine learning significantly improve operational efficiency and safety, reducing the risk of unexpected incidents.
This study proves the significant role of digital twin technology in improving the safety and efficiency of LNG storage tanks,
effectively reducing accident risks through real-time monitoring and predictive analysis, improving the intelligent level of operation
management, and providing new ideas for the efficient management of LNG storage tanks in the future.
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