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Application of Equivalent Thermal Circuit Model in Rated Current Temperature Rise
Simulation of High Voltage Vacuum Circuit Breaker
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Abstract: Temperature rise of rated current, as an important parameter for assessing the status of vacuum circuit
breaker, currently relies primarily on electromagnetic coupling simulation. However, this method requires consider-
able time for modeling contact models with different structures and dimensions. In this paper a temperature rise esti-
mation model for the rated current of vacuum interrupter based on a thermal circuit method is proposed. The ther-
mal circuit model,compared with the traditional electromagnetic coupling simulation model, can quickly reflect the
temperature rise of high-voltage vacuum circuit breaker, which is conducive to the design of current-carrying struc-
tures for high-voltage vacuum circuit breaker. A thermal circuit model consisting of heat flow and thermal resistance
is constructed for the current-carrying structure of the vacuum interrupter. The thermal circuit models for 2/3 turn
coil contacts are set up, and the components in the thermal circuit are parameterized based on the physical parame-
ters of the contact structure. The temperature rise values of the key nodes of the vacuum interrupter contact are ob-
tained by simulation. Both accuracy and efficiency of the thermal circuit model are verified by comparison with the
electromagnetic coupling simulation results of the vacuum interrupter.
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Fig. 1 Theoretical establishment of thermal circuit model
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Fig. 3 2/3 turn contact structure and parameters
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Fig. 6 Thermal circuit model of 2/3 turn coil contact
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Table 5 Calculation results of thermal circuit model
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Table 6 Thermal circuit simulation results of 2/3

turn coil contact
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Fig.7 Comparison of temperature rise results
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