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Predicting the voltage distribution of a superconducting coil has an important diagnostic purpose in relation
to the maintenance of the coil. Under high-frequency conditions, the voltage distribution within a super-
conducting coil can become non-uniform, leading to localized high voltages may compromise the insulation
between coil turns. This issue is particularly significant in systems requiring pulsed current flow conditions in
superconducting coils such as plasma control and surge protection fault conditions during fast discharge. The
non-uniform voltage distribution primarily arises from stray capacitance within the superconducting system.
This paper investigates the voltage distribution characteristics of superconducting coils across varying fre-
quency levels. Circuit modeling was carried out considering the KSTAR PF coils, followed by circuit analysis
that accounted for stray capacitance. The results are expected to contribute to a better understanding of volt-
age distribution in superconducting coils and enhance the magnet’s operational stability and maintenance.
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