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This study aimed to realize a kA-class arc-free technology in a hybrid DC
circuit breaker that consisted of mechanical contacts and semiconductor devices. Since the arc is
generated when the temperature of the contact surface exceeds a boiling temperature, we proposed
mounting of tungsten material, enhancing of heat dissipation using copper-based tungsten contacts,
and 4-block structure to disperse the contact current.

Numerical simulation showed that the arc-free current was 450A for the copper-based tungsten
contacts, but was increased to 800 A for the 4-block-structure contacts of copper-based tungsten.
The arc free current in experiments was limited to 400 A regardless of the division number. Thus, a
variable resistance contacts was newly developed using copper, copper-carbon, and carbon materials.
In conclusion, this configuration is expected to increase the arc-free current.
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