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Analysis and Optimization of Axial Magnetic Field Characteristics of

252 kV Vacuum Interrupter Contacts

LIU Zhi-yuan, ZHENG Yue-sheng, WANG Zhong-yi, WANG Ji-mei, RONG Ming-zhe
(State Key Laboratory of Electrical Insulation and Power Equipment (Xi’an Jiaotong University),
Xi’an 710049, Shaanxi Pronince, China)

ABSTRACT: Contacts of vacuum interrupters have important
influence on nominal current carrying capability and short
circuit current interrupting capacity of vacuum circuit breakers.
By using 3D finite element method, axial magnetic field (AMF)
characteristics of single coil contacts used in 252 kV vacuum
interrupters were analyzed with single factor analysis and
analyzed AMF

characteristics include axial magnetic flux density at current

orthogonal regression analysis. The
peak, axial magnetic flux density at current zero, and conductor
resistance. Regression equations that link AMF characteristics
and contact parameters were given. Contact parameters that
have significant influence on AMF characteristics were shown.
Ideal AMF characteristics should be as follows: strong axial
magnetic flux density at current peak, weak axial magnetic flux
density at current zero and low conductor resistance. It is
shown that the ideal AMF characteristics can be achieved by
combination of optimization based on design of experiment,
finite element method, and statistical analysis. By this way
optimal contact parameters are found for a 252 kV AMF
contact.

KEY WORDS: high voltage vacuum interrupter; axial

magnetic field; optimization
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Fig. 1 Finite element model of single coil AMF contacts
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Tab.1 Material properties of all parts of
single coil AMF contacts
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Tab.2 Coding of factor levels
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Fig. 2 Distribution of axial magnetic flux density on the
intermediate plane of the gap at current peak
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Fig. 3 Relationship between axial magnetic flux density at
current peak and contact design parameters
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Fig. 4 Distribution of axial magnetic flux density on the
intermediate plane of the gap at current zero
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Fig. 5 Relationship between axial magnetic flux density at
current zero and contact design parameters
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Tab.3 Design and results of orthogonal experiment
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Tab.4 Variance analysis results of regression

function between axial magnetic flux density at
current peak and contact design parameters
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Tab.5 Variance analysis results of regression

function between axial magnetic flux density at
current zero and contact parameters
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Tab. 6 Variance analysis results of regression function
between conductor resistance and contact parameters
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Tab.7 Test results of regression functions
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