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Research on Optimization of Operating Efficiency of Hydroelectric Generating Units in
Hydroelectric Power Plants

FANG Rui
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Abstract: With the continuous growth of energy demand and the proposal of carbon neutrality goals, hydropower, as a core renewable
energy source, has significant economic and environmental value in improving the operational efficiency of its units. This study
focuses on the efficiency transmission chain of hydroelectric generating units, comprehensively and meticulously analyzing the
influencing factors of various dimensions such as head flow coupling fluctuations, turbine efficiency surface, generator comprehensive
losses, speed regulation dynamic response, and vibration cavitation; Provide a series of targeted improvement strategies such as
channel optimization design, adaptive tracking of operating points, precise control of guide vane blade coordination, cooling system
loss reduction, and digital twin intelligent operation and maintenance; At the same time, in-depth analysis is conducted on the start-up
combination method based on unit efficiency load refinement modeling, multi-objective optimization framework integrating economic
stability efficiency, dynamic programming algorithm solving, and real-time rolling optimization of predictive scheduling.
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