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Current Limiting and Voltage Sag Compensation Characteristics
of Flux-Lock Type SFCL Using a Transformer Winding
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Abstract: The superconducting fault current limiter (SFCL) can quickly limit the fault current shortly
after the short circuit occurs and recover the superconducting state after the fault removes and plays a
role in compensating the voltage sag of the sound feeder adjacent to the fault feeder as well as the fault
current limiting operation of the fault feeder. Especially, the flux-lock type SFCL with an isolated
transformer, which consists of two parallel connected coils on an iron core and the isolated transformer
connected in series with one of two coils, has different voltage sag compensating and current limiting
characteristics due to the winding direction and the inductance ratio of two coils. The current limiting
and the voltage sag compensating characteristics of a SFCL using a transformer winding were analyzed.
Through the analysis on the short-circuit tests results considering the winding direction of two coils, the
SFCL designed with the additive polarity winding has shown the higher limited fault current than the
SFCL designed with the subtractive polarity winding. It could be confirmed that the higher fault current
limitation of the SFCL could be contributed to the higher load voltage sag compensation.

Keywords: Flux-lock type superconducting fault current limiter (SFCL), Voltage sag compensating
characteristics, Isolated transformer

1. M E &% 7 TAAA gtoH, oz & dHIA

A RFARY A1E ARlel v §3 zdes

AYFFAN Y F7he AGAF Bgsiet $4 AYAF W T AFE FAED Aok olg ge

A F wgk diote® Aw gl F Awr]e]

Tl & 1l o]ﬁ;—_]g: @aﬂﬂu = 2" olE] A

a. Corresponding author; suntrac@kongju.ac.kr WA a9 A A9 #ay A

A, AA dme] &y &4 55 Aljksta ey A

Copyright ©2012 KIEEME. All rights reserved. AA 71 A E olA LT WA s As)or T FEx

This is an Open-Access article distributed under the terms of the Creative Commons ﬂ o ]E b 74] °© =° e Oﬂ -] H 23H }: = ﬂ
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0) A Eo0] Fol 9 olE FAs o] 5} o} o

which permits unrestricted non-commercial use, distribution, and reproduction in any H= ] = ]— ME]— [1] ] = OH = o}— 71 H - EH ‘l"_‘i

medium, provided the original work is properly cited. B3 78_ = 1_'9’. EI_AE’] % o] ,g_z:;l_ = @ = ;ﬂ _xF:‘r zﬂ @.7] 7]_ 7},



1001

&l

pp. 1000-1003, 2012 12€4: 314

e

7], A25¢ A2

=}
Rl

A

bt

AWMB =2 =
=
£
2 e
R o N -
3 -~ ,
WE 3
s
~
o5
= PR
0 [ o~
oo

I

ransformer
winding

Trui

Fig. 2. Experimental circuit of a flux-lock type SFCL

Fig. 1. Structure of a flux-lock type SFCL with parallel

using a transformer winding.

connected two coils using a transformer winding.

Table 1. Specification of experimental circuit with a
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Fig. 4. Fault current limiting characteristics of a flux—lock

type SFCL using a transformer winding. (a) the additive

Fig. 3. Load voltage and fault current waveforms in a

system without SFCL.

polarity winding, (b) the subtractive polarity winding.
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Fig. 5. Voltage sag compensating characteristics of a
flux-lock type SFCL using a transformer winding. (a)
the additive polarity winding, (b) the subtractive polarity
winding.
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Fig. 6. Variation of load voltage sag and current limiting
rates of a flux-lock type SFCL wusing a transformer
winding during a fault period.
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