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Abstract

* We research team has proposed a current-limiting superconducting DC circuit breaker that combines a superconductor with a DC circuit breaker, and
secured its operation performance in our previous study via simulation.

* In this paper, we designed and produced an actual current-limiting superconducting DC circuit breaker, as well as analyzed its current limiting and
breaking performance. In addition, the operation characteristics at different lengths of the superconductor with increasing voltage were analyzed.

* The operation reliability of the proposed DC circuit breaker was demonstrated by a simulation system that was built similar to the actual system.

m| Current-limiting DC circuit breaker(CLS-DCCB)

1) CLS-DCCB Structure and experiment condition
= CLS-DCCB i1s a system that applies a current-limiting technology to the interruption technology.

* The superconducting coil was selected on the basis of capacity. The superconducting wire has a stabilization layer of stainless steel and AMSC’s
8602 wire with a resistivity of =1.00x10-7[Qm, 20 C] was selected. The critical current is 226[A]; the lengths are 0[m](without Superconducting
coil), 1 [m], 3[m], and 5[m]; the inductance values are 2.17[uH], 4.35 [uH], and 6.67[uH]; and the contact resistance 1s 0.1 [€2].
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m| Conclusion

* The current-limiting and breaking characteristics of the CLS-DCCB were analyzed via experiments. A DC power test facility of the laboratory scale
was constructed with essential equipment and instruments 1n order to enable the experimentation of DC power devices together with the design of a
current-limiting superconducting DC circuit breaker.

* The circuit breaking characteristics were analyzed by using the existence or absence, as well as length, of the superconductor as variables. The results
showed that when the superconductor only shared 10[%] on average of the power applied to the DC circuit breaker, the magnitude of the fault current
rapidly decreased by approximately 63[%], and the breaking operation was completed three times faster. Moreover, the sitmulation result showed that
as the maximum magnitude of the fault current applied to the DC circuit breaker was limited, the power burden of the DC circuit breaker was also
reduced.

» The breaking performance and capacity could also be increased easily by adjusting the winding type and inductance size of the superconductor. If we
produce a 100[kV]-class CLS-DCCB 1n the future, 1t will shorten the breaking time by at least 10 times and a fault current-limiting rate of at least
70[%] could be achieved.
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