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Research on strategies to enhance the reliability of automatic control circuits for auxiliary power
in hydropower plants
Bin Gao
Urumgqi Wuluwati Water Conservancy Hub Management Center in the Tarim River Basin, Xinjiang Uygur
Autonomous Region
[Abstract] The reliability of the automatic control loop for auxiliary power in hydropower plants directly
determines the continuity of power production and the safety boundaries of the power grid. Faced with
increasingly complex operational environments and challenges posed by aging equipment, traditional
maintenance models struggle to meet high availability requirements. This study proposes a reliability
enhancement system that covers the entire design, operation, and maintenance cycle by deconstructing the root
causes of system vulnerability. It innovatively integrates intelligent diagnostic technology and dynamic
redundancy mechanisms to establish a closed—loop path for real—time monitoring and predictive maintenance.
Theoretical analysis and mechanism design indicate that deeply optimizing the interaction between information
flow and physical flow in the control loop can effectively suppress fault propagation chains and enhance system
robustness. The research findings provide a practical technical framework for the hydropower industry and have
practical significance for ensuring the safety of national energy infrastructure.
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