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System for Hydropower Stations Based on Digital Twin
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With the increasing scale and operational complexity of hydropower stations, traditional monitoring
and maintenance models have struggled to meet the demands for efficient and safe operation. This
paper proposes an intelligent condition assessment and fault early warning system for hydropower
stations based on digital twin technology. By constructing a digital twin model that integrates virtual
and real elements, the system enables real-time perception of equipment operation data, condition
assessment, and predictive maintenance. Combining big data analytics, artificial intelligence, and
physical modeling techniques, the system performs intelligent diagnostics and lifespan predictions for
key equipment. The research results indicate that this system can significantly enhance the reliability
and intelligence level of hydropower station operations, providing technical support for the digital
construction of hydropower.

digital twin; hydropower station; condition assessment; fault early warning; intelligent
operation and maintenance
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