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(Analysis on Simulation and Experiment for Fault Current Limiting Characteristics of SFCL
using Magnetic Coupling of Two Coils with Series Connection)
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Abstract

The simulation and experiment for the fault current limiting characteristics of the superconducting fault
current limiter (SFCL) using the magnetic coupling of series connected two coils were performed. The magnetic
fluxes generated from two coils were canceled out during a normal time. However, the resistance generation of
high-T¢ superconducting (HTSC) element after a fault occurrence allows the magnetic fluxes of two coils and
contributes to the fault current limiting operation. Through the computer simulation and the current limiting
experiment for this SFCL, the operational current and the limiting impedance of the SFCL could be confirmed
to be improved by adjusting the inductance ratio of two coils.
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Fig. 1. Structure of a SFCL using magnetic
coupling of two coils with series
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Fig. 2. Equivalent circuit of a SFCL using
magnetic coupling of two coils with series
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Fig. 3. Resistance curves of HTSC element
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Fig. 4. Current waveforms of HTSC element and
two coils (L1/L2=18.3)
(a) Simulation waveform
(b) Experimental waveform
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Fig. 5. Voltage waveforms of HTSC element and
two coils(Li/L2=18.3)
(a) Simulation waveform
(b) Experimental waveform
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Fig. 6. Current waveforms of HTSC element and
two coils(L1/L2=1)
(a) Simulation waveform
(b) Experimental waveform
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Fig. 7. Voltage waveforms of HTSC element and
two coils(Li/L2=1)
(a) Simulation waveform
(b) Experimental waveform
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