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Design on Uniform Electric Field of SFg Circuit Breaker
Based on the Improved Genetic Algorithm

LIU Xiao-ming, WEN Fu-yue, CAO Yun-dong, WANG Er-zhi
(School of Electrical Engineering, Shenyang University of Technology, Shenyang 110178, Liaoning Province, China)

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) SFg
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.

KEY WORDS: genetic algorithms; real-coded; hybrid
crossover; circuit breaker; optimization design; electric field
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Tab.1 Role of the mutation operator
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