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Current Limiting and Recovery Characteristics of Two Magnetically
Coupled Type SFCL with Two Coils Connected in Parallel Using Dual
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Abstract In this paper, in order to support the peak current limiting function depending on the intensity of the fault
current at the early stage of failure, a two magnetically coupled type superconducting fault current limiter (SFCL)
is proposed, which includes high-Tc superconducting (HTSC) element 1, where the existing primary and secondary
coils are connected to one iron core in parallel, and HTSC element 2, which is connected to the tertiary winding
using an additional iron core. The results of the experiments in this study confirmed that the two magnetic coupling
type SFCL having coil 1 and coil 2 connected in parallel using dual iron cores is capable of having only HTSC
element 1 support the burden of the peak current when a failure occurs. The reason for this is that although HTSC
element 1 was quenched and malfunctioned because the instantaneous factor of the initial fault current was large, the
current flowing to coil 3 did not exceed the critical current, which would otherwise cause HTSC element 2 to be
quenched and not function. In order to limit the peak current upon fault through the sequential HTSC elements, the
design should allow it to have the same value as the low value of coil 1 while having coil 3 possess a higher
self-inductance value than coil 2. In addition, a short-circuit simulation experiment was conducted to examine and
validate the current limiting and recovery characteristics of the SFCL when the winding ratio between coil 1 and coil
2 was 0.25. Through the analysis of the short-circuit tests, the current limiting and recovery characteristics in the case
of the additive polarity winding was confirmed to be superior to that of the subtractive polarity winding.

Keywords : Two Magnetically Coupled Type; Superconducting Fault Current Limiter (SFCL); Fault Current Limiting;
Recovery Characteristics; High-Tc Superconducting (HTSC) Element
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Structure of two magnetically coupled type
superconducting fault current limiter (SFCL)
with two coils connected in parallel using dual

iron cores
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type SFCL with two coils connected in

Table 1. Design parameters of two magnetically coupled
parallel using dual iron cores
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