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基于改进遗传算法的SF6断路器匀场设计

刘晓明 闻福岳 曹云东 王尔智
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摘要： 提出一种适于求解复杂结构优化问题的改进遗传算法(variable interval genetic algorithm，VIGA)。采

用实数编码方式以及混合杂交算子以提高实数编码杂交效率，同时，通过调整子代种群生成方式，提高算法收敛

性，不至于过早收敛到局部极值。以2个典型测试函数为例，分别进行了多峰值、多变量测试函数寻优测试，通过

将VIGA寻优结果与测试函数解析解、传统遗传算法(genetic algorithm，GA)以及模拟退火优化(simulated 
annealing algorithm，SA)策略所得优化结果进行对比分析，VIGA的可行性和有效性得到证实。以550 kV单断口

SF6断路器灭弧室为研究对象，进行触头结构优化设计，得到灭弧室内部各触头及屏蔽罩沿面电场分布。仿真结果

表明，基于VIGA的电场逆问题求解可有效改善超高压断路器灭弧室电场分布，实现结构优化设计以及灭弧室内匀

场设计。
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Design on Uniform Electric Field of SF6 Circuit Breaker Based on the Improved 
Genetic Algorithm

LIU Xiao-ming WEN Fu-yue CAO Yun-dong WANG Er-zhi 

Abstract: A variable interval genetic algorithm (VIGA) optimization strategy was presented based on 
the conventional genetic algorithm (GA) to optimize the electrical apparatus with complicate structure. 
For increasing the crossover efficiency, the real-code mode was adopted, and an improved hybrid 
crossover strategy was proposed. To improve the convergence accuracy, avoiding local convergence, 
the generation mode of filial generation was adjusted. Moreover, the proposed VIGA was applied to 
optimize two typical testing functions with multimodal and multivariate. From the comparison of different 
optimized solutions by conventional GA, simulated annealing algorithm (SA) with the analytical for the 
testing functions, the feasibility and validity of the VIGA was verified. Electrode contour optimization of 
arc quenching chamber of a 550 kV 1-break extra high voltage (EHV) SF6 circuit breaker using the VIGA 
was carried out to obtain not only a uniform electric field but also a dynamic distribution of electric field 
strength along different surfaces of electrode and shielding cover. The simulation result shows that the 
VIGA is valid for improving the electric field distribution and realizing the optimum design of the EHV 
circuit breakers. 
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