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Peak-shaving co-optimization strategies of cascaded hydropower and wind-photovoltaic

generation in systems with high penetration of hydropower

WEI Mingkui, CAI Shaorong,JIANG Li

(Southwest Branch of State Grid Corporation of China,Chengdu 610041, China)

Abstract: With the emergence of global environmental and climate issues, the advantages of clean energy, such as hy-
dropower, wind and solar energy are highlighted. In a power system with high penetration of hydropower, the casca-
ded hydropower station needs to serve the peak load and the base load at the same time. How to coordinate the peak-
shaving optimization operation of the cascaded hydropower station and the uncertain wind-photovoltaic power stations
is of great significance. This paper considers the uncertainty of the wind and photovoltaic power stations, and propo-
ses a coordinated peak-shaving optimization operation strategy of cascaded hydropower stations and wind- photovoltaic
power stations. On one hand, the adjustment capability of the cascaded hydropower stations is utilized to increase the
accommodating generation of the wind-photovoltaic power stations, and the load fluctuation is minimized as much as
possible to reduce the peaking pressure of the thermal power units. On the other hand, the nonlinear water-to-power
conversion function is linearized to facilitate the model solution. The simulation analysis results of a system with high
penetration of hydropower verifies the correctness and effectiveness of the proposed optimization strategy.
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Figure 11 System net load of case 4 in different scenarios
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generation incase 6
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