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Research on the Joint Complementary Optimization of Cascade Water Photovoltaic Storage

Based on Improved Genetic Algorithm

Maohao Wang Tingjun Chen Junjie Lii Wenping Yu
School of Automation and Electrical Engineering, Chengdu Technological University, Chengdu, Sichuan, 611730, China

Abstract: This paper addresses the issue of optimal scheduling for the complementary integration of cascade hydropower and
solar energy, proposing an optimization method based on an improved genetic algorithm. By employing mechanisms such
as penalty functions and crowding degree calculations, the algorithm’s global search capability and convergence speed are
enhanced, using the improved genetic algorithm to solve for the optimal solution to the cascade hydropower and solar energy
complementary optimization problem. This method comprehensively considers the operational characteristics of cascade
hydropower stations, photovoltaic power stations, and pumped storage power stations, aiming to maximize system power
generation efficiency and minimize the rate of curtailed solar energy, constructing a multi-objective optimization model and
comparing it with the original genetic algorithm. Simulation results indicate that the improved genetic algorithm proposed in
this article is more effective, capable of efficiently coordinating the operation of the hydropower and solar energy integrated
system, significantly improving energy utilization efficiency and system stability.
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Comparison of Standard GA and Improved GA
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