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Abstract

Cascade hydropower has strong flexibility and is widely used in peak load regulation and frequency reg-
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ulation of power grid. However, there are many constraints of cascade hydropower station group, which
is a highly complex mixed integer nonlinear programming problem and difficult to solve. In this paper,
an improved genetic algorithm is proposed to solve the problem of cascade hydropower stations. Aiming
at the shortcomings of poor timeliness and local optimum of genetic algorithm, this paper improves the
genetic algorithm from three aspects: the generation of initial solution, the selection of cross mutation
probability and the preservation of elite individuals. Taking a two-stage hydropower station as an exam-
ple, the results show that the improved genetic algorithm has faster convergence and higher efficiency,
and it only takes 59.30 s to get the result; under the condition of keeping other constraints unchanged,
the cascade hydropower station can generate 455,600 kW-h more. It can effectively meet the require-
ments of timeliness and economy of cascade hydropower joint optimal operation.
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Figure 1. (a) Relationship between population size and power generation; (b) Relationship between iteration times and water
consumption
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Figure 2. (a) Water level changes of Cascade Hydropower Station 1 before and after optimization; (b) Water level changes of
Cascade Hydropower Station 2 before and after optimization
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Table 1. Operation parameters of cascade hydropower stations
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Figure 3. Output of cascade hydropower stations before and after optimization
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