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Abstract. With the rapid development of renewable energy, wind power generation,
solar power generation and hydroelectric power generation, as representatives of clean
energy, the research on their complementarity is of great significance for improving
energy utilization efficiency. Through simulation, this article studies the coordinated
control strategy of wind, photovoltaic, and hydroelectric power generation systems
through modeling analysis, aiming to achieve the optimal complementarity of these
three power generation methods. The simulation model of the power generation
system is established by MATLAB/Simulink software, and the effectiveness of
energy complementarity in different seasons is discussed. The research results show
that the proposed control strategy can effectively improve the stability and power
generation efficiency of the system.
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Figure 2. The equivalent circuit of a single photovoltaic cell
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Figure 3. Boost Circuit schematic diagram
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Figure 4. The model of photovoltaic power generation
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Figure 5. The basic structure of the dynamic model of the water turbine regulation system
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