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基于仿电磁学算法的梯级水电站多目标短期优化调度

吴杰康，郭壮志

广西大学电气工程学院

摘要： 在以水定电的调度策略下，建立水电站获得单时段最佳发电效益的水头和发电流量协调条件，以此为基础

构建一天内梯级水电站发电量最大和发电流量正的偏差平方和最大的多目标短期优化调度模型，并采用仿电磁学算

法(electromagnetism-like mechanism，ELM)对其求解。采用自适应步长、空间缩减和变异等策略来改善仿电磁

学算法的性能。通过递归策略将蓄水量、水量平衡等约束转化为由发电流量表示的约束条件，以达到降低变量维数

及提高算法效率的目的。以一个8级梯级水电站为例进行仿真，结果表明仿电磁学算法可有效求解具有复杂约束的

非线性优化问题，也验证了所建模型可通过抬高水电站平均发电净水头及降低发电流量，实现对发电量和发电用水

量之间的协调，提高梯级水电站运行的综合经济性。

关键词： 梯级水电站   多目标   短期优化调度   仿电磁学算法   

Electromagnetism-like Mechanism Based Multi-objective Short-term Optimization 
Scheduling for Cascade Hydro Plants

WU Jiekang, GUO Zhuangzhi 

School of Electrical Engineering, Guangxi Univeristy 

Abstract: 

A novel multi-objective short-term optimization scheduling model was proposed by considering 
maximum power generation and the coordinability condition. A novel stochastic optimization algorithm 
called electromagnetism-like mechanism (ELM) was applied to solve the optimization model with complex 
constraints efficiently. Space reduction, self- adaptive steps and mutation strategy were also employed 
for improving the algorithm convergence rate. To enhance the performance of the algorithm, the 
recursion method was applied for reducing the dimensionality of variables. An example calculation for 
eight hydro-plants proved the effectiveness of the algorithm in solving the large scale optimization 
problems and the model in water resource distribution and enhancement of synthesis benefit of cascade 
hydro plants.
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