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Abstract: Mechanical DC circuit breaker is a key technology of DC fault removal in flexible DC power grid, and integrated gate
commutated thyristor (IGCT) is one of the core components of mechanical DC circuit breaker. During the switching of a mechanical DC
circuit breaker, the IGCT device is subjected to an oscillation-attenuated surge current. In view of the temperature distribution of IGCT
devices during the breaking process of mechanical DC circuit breakers, this paper first establishes a circuit simulation model of
mechanical DC circuit breakers to obtain the current waveform of IGCT devices during the breaking process, and then establishes an
IGCT electro-thermal coupling model to study the temperature distribution characteristics of IGCT devices under actual working
conditions. The results show that the edge area of the cathode in IGCT chip has the highest temperature and current density, which lays a
foundation for the reliability evaluation of mechanical DC circuit breakers.
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Fig. 1 Schematic diagram of mechanical DC circuit breaker
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Table 1 Mechanical DC circuit breaker component parameters
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Fig. 2 Simulation time sequence diagram
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Fig. 3 Current waveform of circuit breaker transfer branch
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Fig.4 Oscillating impulse current flowing through IGCT
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Table 3 IGCT model material parameters
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Table 4 Polynomial parameters of silicon conductivity
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Fig. 7 Volt-ampere characteristic
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Fig. 8 Mesh generation of simulation models
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Fig. 11 Temperature changes and power waveforms of current concentration points under impulse current
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