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基于非劣排序微分进化的多目标优化发电调度

彭春华，孙惠娟

华东交通大学电气与电子工程学院

摘要： 环境和经济优化发电调度(economic optimization power dispatch，EED)问题是一个针对总购电成本和

总污染排放量均尽量低这2个相互制约的目标进行优化的非线性约束多目标优化(multi-objective optimization 
problem，MOP)问题，基于非劣排序微分进化(non- dominated sorting differential evolution，NSDE)过程设计

了一种新的多目标优化算法来对其进行求解。该算法通过将帕累托(Pareto)非劣排序操作与微分进化算法有机融

合，对个体的排挤机制和变异策略进行改进以克服进化早熟和搜索不均的问题，并采用模糊集理论提取出最优折中

非劣解。以一个包含6个发电单元的电力系统为例进行环境和经济多目标优化发电调度，测试结果验证了该算法能

得到完整且分布均匀的帕累托最优解集，通过与普通非劣排序遗传算法(non-dominated sorting genetic 
algorithm，NSGA) NSGA-II进行比较，进一步论证了该算法的优越性及求解多目标优化发电调度问题的能力。
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Multi-objective Optimization Power Dispatch Based on Non-dominated Sorting 
Differential Evolution

PENG Chun-hua, SUN Hui-juan 

School of Electrical & Electronics Engineering, East China Jiaotong University 

Abstract: The environmental and economic optimization power dispatch (EED) problem is a nonlinear 
constrained multi-objective optimization problem with competing objectives for minimizing both 
emissions and power purchase costs. A new multi-objective optimization algorithm based on the non-
dominated sorting differential evolution (NSDE) was proposed to handle the problem. The proposed 
approach integrated the Pareto non-dominated sorting mechanism with the differential evolution 
algorithm, and improved the individual crowding mechanism and the mutation strategy to overcome the 
premature convergence and search bias problems. The fuzzy set theory was employed to extract the 
best compromise non-dominated solution. The proposed approach has been tested on a 6-unit system. 
The results demonstrate the capabilities of the proposed approach to generate well-distributed and 
general Pareto-optimal solutions for the EED problem. The comparison with the classical non-dominated 
sorting genetic algorithm-II (NSGA-II) demonstrated the superiority of the proposed approach and 
confirms its potential to solve the multi-objective EED problem.
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