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Abstract

The power generation water consumption rate serves as a key indicator for evaluating the economic performance of hydropower
stations, with primary influencing factors including generating head, unit output, and vibration zones. This study theoretically
analyzes the determinants of water consumption rates, integrating operational constraints such as power station start-stop cycles and
load distribution. By defining the objective function as minimizing comprehensive water consumption rates across different heads, the
research investigates optimal start-stop strategies and load allocation methods under varying loads to enhance operational efficiency.
A large-scale hydropower station with a total installed capacity of 3,300 MW, equipped with six Francis turbine generators (550MW
each), operates within a head range of 135m to 189m and a rated head of 165m. As a critical grid component for power generation
and peak regulation, its economic performance directly impacts both the station’s profitability and water resource utilization
efficiency.
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