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(Analysis on Fault Current Limiting and Recovery Characteristics of Flux—Lock Type
Superconducting Fault Current Limiter According to Increase of Applied Voltage)
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Abstract

The flux-lock type SFCL consists of transformer with primary and secondary windings connected to a
superconducting element in serial. It can be divided into the subtractive and the additive polarity windings
according to the winding direction. It could change the fault current limiting characteristics according to the
inductance ratio between the coil 1 and coil 2. We investigated the voltage-current characteristics of the
flux-lock type SFCL according to the increment of applied voltage. When the applied voltage of the SFCL with
the subtractive and the additive polarity windings was increased, a initial limiting current () and the quench
time of the superconducting element were increased. The recovery time of the superconducting element was
increased by increment of applied voltage. Therefore, it was confirmed that recovery characteristics in the
flux-lock type SFCL were largely dependent on the consumed energy of a superconducting element because of
increment of the consumption power into the superconducting element.
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Table 1. The designed parameters of the
transformer for SFCL

Iron Core Size Unit

& 3yl 235 (am]

9% F410) 250 (o]

W& £ 7o) 137 [on]

W& 32 7o) 155 (o]

A 66 {mm]

Coil 1, 2 Value Unit

2Y 19 A7y~ 484 [mH]
(a4 (63) (Turns)

39 29 A7)QIHE A 18.1 [mH]
(d4%) (42) (Tums)
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Fig. 1. Core and windings used in test
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Fig. 2. Test circuit of a flux-lock type SFCL
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Fig. 3. V-1 curves of the flux-lock type SFCL
with the subtractive polarity winding
according to the increase of applied
voltage(N1:N2=63:42)
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Fig. 4. V-1 curves of the flux-lock type SFCL

with the additive polarity winding
according to the increase of applied
voltage(N1:N2=63:42)
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Fig. 5. Characteristics between L2/L1 and lini/lq
on the flux-lock type SFCL with the
subtractive and additive polarity windings
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Fig. 7. Consumption energy characteristics of a
flux-lock type SFCL according to the
increase of applied voltage
(N1:N2=63:42)
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Fig. 8. Recovery characteristics of a flux-lock
type SFCL according to the increase of
applied voltage(Ny:N2=63:42)
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