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Development of the 30kA Class DC Breaker for Superconducting Coils.
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We developed a 30 kA class heavy-current DC circuit breaker which protects large superconducting

coils from quenching. Large commutation condensers have usually been necessary for this purpose. In this

newly developed circuit breaker, we further applied a

unique method that the main current is commutated

from a vacuum interrupter to a high-voltage current-limiting fuse so that the current can be broken by the

fuse.

Generally available

then commutation condencers are no more necessary.

economical way.

We conducted current-breaking tests up to

3 kV- or 6 kV- rating electrical parts may be used as its main components, and

Thus, the DC breaker can be assembled in a most

32 kA using this new DC breaker; the results were

satisfactory and the effectiveness of the new apparatus was confirmed.

This report also introduces the design method of a commutation circuit and the calculation method of

the temperature rise of fuse element for short-time range.
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Fig.1/Power supply circuit and wave-forms at protection operation
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Fig.2/Principle of commutation
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Fig.3/Capacitor commutating method
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Fig.5/Newly-developed protection circuit for superconducting coils
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