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Abstract: In this paper, the fault current limiting operations of three-phase transformer type superconducting fault current limiter
(SFCL) using double quench, which consisted of E-I iron core with three legs wound by primary and secondary windings and
two superconducting modules (SCMs), were analyzed according to three-phase ground fault types. To verify the effective
operation of the three-phase transformer type SFCL using double quench, the test circuit for three-phase ground faults was
constructed, and the fault current tests were carried out. Through analysis on the fault current test results, the different fault
current limiting characteristics of three-phase transformer type SFCL using double quench from three-phase transformer type
SFCL using three SCMs were discussed.

Keywords: Fault current limiting operations, Three-phase transformer type superconducting fault current limiter (SFCL),
Double quench, Three-phase ground fault types
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Fig. 1. Schematic configuration of transformer type SFCL using twice quench. (a) Single phase transformer type SFCL and (b) three-phase

transformer type SFCL.
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Fig. 2. Electrical equivalent circuit and current phasor diagram of secondary winding of three-phase transformer type SFCL using twice quench.
(a) Electrical equivalent circuit and (b) current phasor diagram.
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Three Phas .
Tmnsg:me:%fype - 4 O’ O‘ & Total line length 420 mm
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v > Gold layer thickness 0.2 pm
. o L Critical temperature (Tc) 87 K
Fig. 3. Experimental circuit for the short-circuit test of three-phase Critical current (Ic) 27 A

transformer type SFCL using twice quench.
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Fig. 4. Fault current limiting characteristics of three phase transformer type SFCL using twice quench in case that single line ground (a phase)
fault happens. (a) Current waveforms in secondary windings and Voltage waveforms in two SCMs and (b) voltage and current waveforms in

primary windings.
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Fig. 5. Fault current limiting characteristics of three phase transformer type SFCL using twice quench in case that double line ground (a, b
phases) fault happens. (a) Current waveforms in secondary windings and Voltage waveforms in two SCMs and (b) voltage and current
waveforms in primary windings.
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Fig. 6. Fault current limiting characteristics of three phase transformer type SFCL using twice quench in case that triple line ground (a, b, ¢
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