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Operational Characteristics of Bridge Type SFCL Using Switching Operation of
Resistive Type HTSC Element

o B -E R -T2 ER 8RR
(Sung-Hun Lim - Sang-Il Lee - Hyo-Sang Choi - Byoung~Sung Han)

Abstract - We proposed the bridge type superconducting fault current limiter(SFCL) using switching operation of high-Tc
superconducting(HTSC) thin film. The proposed bridge type SFCL consists of HTSC thin film, a diode bridge and a dc
reactor. The controller for the operation of an interrupter is required in the conventional bridge type SFCL to prevent the
continuous increase of fault current after a fault happens. On the other hand, the proposed bridge type SFCL can limit
the fault current without the interrupter and the controller for its operation by the resistance generated when the
gradually increased fault current exceeds HTSC thin film's critical current. We calculated the time when the gradually
increased fault current started to be limited by the resistance generated in HTSC thin film after a fault happened and
confirmed that it could be dependent on the amplitude of source voltage. The experimental results well agreed with the

calculated ones from simulation.
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Fig. 1. Schematic diagram of bridge type SFCL using HTSC

thin film.
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Fig. 2. Pattern of an HTSC element.
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Fig. 3. Critical current of an HTSC element.
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Table 1. Specification of a DC reactor and an HTSC
element
DC Reactor Size Unit
Inner Radius 40 mm
Outer Radius 45 mm
Height 340 mm
Number of Turns 2000 Turns
Self Inductance(Ld) 149 mH
Resistance(Rd) 15 Q
HTSC Thin Film (YBCO) Value Unit
Critical Temperature 87 K
Critical Current 125 A
Total Meander Line Length 420 mm
Line Width 2 mm
Thin Film Thickness 03 pm
Gold Layer Thickness 0.2 um
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Fig. 4. Current waveforms of a bridge type SFCL without an
HTSC element obtained from the equations of each
mode.
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Fig. 5. Fault current limiting characteristic dependent on the
amplitude of source voltage.
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Fig. 6. Quench time of HTSC element after a fault happens
dependent on the amplitude of the source voltage.
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Fig. 7. Resistance curves of each line in HTSC element
dependent on the amplitude of source voltage.
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