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Low-Voltage DC Circuit Breaker Constructed of Power Semi-Conductor: Toward High
Current Breaking Ability

Yokomizu, Yasunobu
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A model low-voltage DC circuit breaker has been constructed to apply an
insulated gate bipolar transistor to the direct-current interruption. The model circuit breaker
functions limitation and interruption of the DC through a decrease in a gate-emitter voltage with an

elapsed time at a certain time-constant. This research was performed to make the comprehensive
elucidation on the current breaking properties.
With regard to a current breaking property, the model circuit breaker designed with the time
constant of 5 and 1 ms proved to accomplish the current interruption even for 300 A and even for the
circuit inductance of 4.2 mH. Deriving an ohmic heat emerging during a current-limiting period
allowed to find out the successful-interruption criterion that the ohmic heat energy is lower than
25 J or the current limiting time is longer than about 5 ms.
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