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基于改进NSGA-Ⅱ算法的干式空心电抗器多目标优化设计

张成芬，赵彦珍，陈锋，马西奎

电力设备电气绝缘国家重点实验室(西安交通大学)

摘要： 

在分析干式空心电抗器铝导线质量和损耗与平均线径之间关系的基础上，提出把电抗器损耗作为一个目标函数更符合电抗器优化设计的

工程实际情况。以铝导线质量和电抗器损耗为目标函数，建立了干式空心电抗器的多目标优化模型。求解模型采用优化效果较好的

NSGA-Ⅱ算法。为了增加种群的多样性和提高算法的搜索能力，提出以一定比例选择种群中的支配个体；在非支配排序前以一定概率

对合并种群中重复个体和较密集个体的部分变量进行变异；在精英策略中设置了外部非支配集，并使其中的个体参与锦标赛选择。50 
kvar干式空心电抗器的优化设计结果表明，采用改进NSGA-II算法得到的Pareto最优解分布更加均匀。 

关键词： 干式空心电抗器   多目标优化   遗传算法   NSGA-II   

Multi-objective Optimum Design of Dry-type Air-core Reactor Based on Improved NSGA-Ⅱ
Algorithm

ZHANG Cheng-fen, ZHAO Yan-zhen, CHEN Feng, MA Xi-kui 

State Key Lab of Electrical Insulation and Power Equipment(Xi’an Jiaotong University) 

Abstract: 

Based on the analysis of the relationship of aluminum wire weight and power loss to the average wire diameter of dry-type 
air-core reactor，this paper proposed that it was more applicable to the engineering practice situation to make the power 

loss as an objective function with the optimum design of reactor. Taking both aluminum wire weight and power loss as 
objective functions, a multi-objective optimization model for dry-type air-core reactor was built. NSGA-II algorithm, an 
algorithm with good optimization effect, was used to solve the model．In order to increase the population diversity and 
improve searching ability of the algorithm，it was proposed that the dominated individuals of the population were selected 
in a cetain proportion；before non-dominated sorting，partial variables which belonged to the repeated individuals and 

dense individuals of combined population were mutated in a certain probability; external nondominated set was set in elitist 
strategy and the individuals of which participate in tournament selection. By using the improved algorithm, the optimum 
design results of 50 kvar reactor show that the distribution of Pareto optimal solutions is more uniform． 
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