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Quench Characteristics of Flux—-Lock Type Superconducting Fault Current Limiter

According to The Number of YBCO

M =k R

(Lee Sang 1l - Hyoung-Min Park - Hyo-Sang Choi)

Abstract - We investigated the quench characteristics of a flux-lock type superconducting fault current limiter (SFCL)
depending on the number of the serial connection between the superconducting elements at the subtractive polarity
winding of a transformer. The flux-lock type SFCL consists of two coils. The primary coil is wound in parallel to the
secondary coil through an iron core, and the secondary coil is connected to the superconducting elements in series. The
operation of the flux-lock type SFCL can be divided into the subtractive and the additive polarity windings depending
on the winding directions between the primary and secondary coils. In this paper, the analyses of voltage, current, and
resistance of superconducting elements in serial connection were performed to increase the power capacity of flux-lock
type SFCL. The power burden was reduced through the simultaneous quenching between the superconducting elements.

This enabled the flux-lock type SFCL to be easy to increase the capacity of power system.
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Fig. 1. Equivalent circuit of flux-lock type SFCL wound in a
subtractive polarity winding
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Fig. 2. Equivalent circuit of the resistive type SFCL with
three superconducting elements connected in series
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Fig. 3. Scheme of experimental circuit for flux-lock type SFCL
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Fig. 4. The pattern shape of a YBCO thin film
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Table 1. The Critical Current Values (Ic) of Three SFCL
Parameter YBCO A YBCO B YBCO C
Critical
Current 246 A 244 A 225 A
Values (I.)

Time [ms]
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Fig. 5. Current waveforms depending on the mumber of the
superconducting element in a flux-lock type SFCL
(a) a element (b) two elements (c) three elements
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Fig. 6. Voltage waveforms depending on the mumber of the
superconducting element in a flux-lock type SFCL
(a) a element (b) two elements (c) three elements
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Fig. 7. Resistance waveforms depending on the mumber of
the superconducting element in a flux-lock type
SFCL

(a) a element (b) two elements (c) three elements
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Fig. 8. Electrical characteristics of the resistive type SFCL
with three superconducting elements connected in
series
(@) current. (b) voltage. (c) resistance
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