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Application of Digital Twin Technology in Industrial Fault Prediction
Yong Zhang
Condition Construction Guarantee Department of AVIC Sichuan Gas Turbine Research Institute

[Abstract] As one of the core technologies of Industry 4.0, digital twin technology has shown great potential in
industrial fault prediction. This study explores the application of digital twin technology in industrial fault
prediction, compares and analyzes the performance of traditional methods and digital twin methods. The
experimental results show that the fault prediction method based on digital twin is superior to traditional
methods in accuracy, timeliness, and stability. Under normal load, the prediction accuracy of this method
reaches 94.7%, and the average early warning time is 36.5 hours. In addition, the digital twin method performs
stably under different load conditions, with performance fluctuations not exceeding 5%. Economic benefit
analysis shows that although the initial investment is high, within 6 months, the digital twin method helps
enterprises reduce downtime by 47% and save maintenance costs by about. 1.2 million US dollars, The
investment return rate reached 185%.
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