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Analysis of the Application Practices of Energy Conservation and Efficiency Improvement
Technologies in Small and Medium-Sized Hydropower Stations
Yibiao Cui

Guizhou Anshun Zhongshui Hydropower Development Co., Ltd.
[Abstract] Small and medium—sized hydropower stations, as a vital component of clean energy infrastructure,
have their operational efficiency directly impact the power supply quality of regional grids and the overall
utilization rate of water resources. Addressing common challenges faced by most small and medium—sized
hydropower stations—such as aging equipment, low efficiency, and limited regulation capabilities—this paper
systematically reviews four technical approaches to enhance efficiency: turbine retrofitting, electrical system
upgrading, operational mode optimization, and auxiliary system energy conservation. The analysis demonstrates
that optimizing the selection of runner components and renovating the flow guide mechanism can significantly
improve hydraulic conversion efficiency; enhancing the electrical system's efficiency and reducing energy
consumption in auxiliary systems can effectively lower the plant electricity consumption rate; while reservoir
dispatching and optimal unit grouping can unlock additional energy—saving potential at the management level.
The synergistic application of these various technologies can comprehensively improve the power generation
performance of the station and provide valuable references for the technical retrofitting of similar hydropower
plants.
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