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Summary

Direct current (DC) switch is one of the key components of DC power distribution systems. A hybrid DC switch, consisting of mechanical
contacts, semiconductor devices, and metal-oxide varistors, can shorten the arc duration during the closing and opening periods of the
switch; however, a short duration arc still causes contact erosion and induces a reignition of the arc. We have developed a tungsten-
clad copper contacts that enables an arc-free DC switching up to 400 A, because the tungsten part increases the boiling voltage and the
copper part decreases the maximum temperature at the contact spot. Both the making and breaking arc discharges were suppressed
by this hybrid switch. The commutation period during the opening process of the switch was below 0.3 ms, and the current interrupting
period was 2.4 ms for 400 A.
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Mechanical

© Low cost

© Low energy loss
X Serious arc erosion
X Low reliability
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Semiconductor

© No arc erosion

© Long Lifespan

X High cost and energy loss

X Large size (poor heat dissipation)
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Experimental Setup and Result

Experimental Setup
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Suppression of Arc and Arc-free Interruption
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