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Shape Optimization of High Voltage Gas Circuit Breaker Using Kriging—Based Model
And Genetic Algorithm

FF A A EFAAAQ
(Chang-Seob Kwak * Hong-Kyu Kim * Jeong-Won Cha)

Abstract - We describe a new method for selecting design variables for shape optimization of high—voltage gas circuit
breaker using a Kriging meta-model and a genetic algorithm. Firstly we sample balance design variables using the Latin
Hypercube Sampling. Secondly, we build meta-model using the Kriging. Thirdly, we search the optimal design variables
using a genetic algorithm. To obtain the more exact design variable, we adopt the boundary shifting method. With the
proposed optimization frame, we can get the improved interruption design and reduce the design time by 80%. We
applied the proposed method to the optimization of multivariate optimization problems as well as shape optimization of a
high - voltage gas circuit breaker.

Key Words : Latin hypercube sampling, Kriging, Genetic algorithm, Boundary shifting, Gas circuit breaker, Optimal
design
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Table 2 Candidate design variables experiment No. 1 of the top five

AR E
=9 V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 ;
1 0 -10 14 10 0.6 0.4 -2 17 13.6 -0.4 284.87
2 0.25 -10 14.25 10 0.7 0.55 -2 17 13.95 -0.3 283.48
3 -4 -10 14.5 10 0.8 0.7 -2 17 14.3 -0.2 282.99
4 -0.5 -10 135 10 -1 0.1 -2 17 12.9 -0.6 282.81
5 -0.25 -10 13.75 10 -1 0.25 -2 17 13.25 -0.5 282.56
E: 3 2E AHA Hy TH (MY 6WH)
Table 3 Candidate of the final design variables (Experiment No. 6)
EREE CFD
=9 V1 V2 V3 V4 V5 V6 V7 V8 V9 V10
f solver f
1 -4 -12 13.2 129 0.3 -0.06 -5 12 125 -0.7 288.27 267.18
2 -4 -12 13 12.6 0.2 -0.2 -5 12 12.2 -0.8 288.22 261.99
3 -4 -12 13.7 9 -1 0.25 -5 12 13.2 -0.5 287.91 265.98
4 -4 -12 135 13.2 0.4 0.1 -5 12 12.9 -0.6 287.85 261.64
5 —4 -12 14 9 -1 0.4 -5 12 13.6 -0.4 287.81 267.16
E: 4 ZE A2l Xot mElo| f HlW
Table 4 Comparison of the proposed model and the model A
V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 CFD solver f
A ot & & -4 -12 13.25 12.9 0.3 -0.05 -5 12 12.55 -0.7 267.18
=4 A -0.79 -9.16 12.34 10.55 -0.5 05 1.89 19.66 11.32 -1.86 267.02
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