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Abstract: In this paper, the flux-lock type superconducting fault current limiter (SFCL) using double quench was
suggested and its transient current limiting characteristics were analyzed. The suggested flux-lock type SFCL using
double quench consists of two magnetically coupled windings and two high-T¢ superconducting (HTSC) elements
connected in series with each winding. To analyze the transient current limiting characteristics of the flux-lock type
SFCL using double quench, the short-circuit tests according to the fault angles, which affect the transient component
of the fault current right after the fault occurs, were executed. From the comparative analysis for the short-circuit

tests at both 0° and 90° fault angles, the useful transient current limiting operations of the suggested flux-lock type

SFCL through the double or the single quench occurrence were confirmed.

Keywords: Flux-lock type SFCL (superconducting fault current limiter), Double quench, Transient current limiting

characteristics
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Fig. 1. Schematic configuration of the flux-lock type SFCL

using double quench.

Fig. 2. Experimental circuit of the flux-lock type SFCL using

double quench.
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Fig. 4. Voltage and current waveforms of the flux-lock type
SFCL using double quench in case that fault occurs at 0°
fault angle. (a) Voltage waveforms and (b) current waveforms

and resistances across each HTSC element.

1o i

Sﬂ
E
L
u)
5
Y ¥
mg»

o ne rin

2
a3 5(a)oflA Hi= H}Q} o] & ﬂ’*ﬂ HAlo] A
2R EAXHRsc)N A TE ARG o= AU (vser)Ol
A7) giZo] & WA dWAlol frlEe AU (vwe)
% 404 AESH 17 0°AleE @7 A §71=W
A FAFARE FA0] o] RojX]= AE e 4 ot

v O 1 \_

p

w— fault period —

80 : 250
(a) i [ (28
40 -
=
S0
S
°
>
40 4
-50 <
o
80 4 T
v VAV VAR VAR vl 3
120 L .50
-160 i ; g : -100
0.56 0.60 0.64 0.68 0.72 0.76 0.80
Time [s]
iq_ fault period _;:
100 : 12

() i

©on
=4
1

Current [A]
>
L

50 2
-]
@
2
o

-100 - a
o
E

-150 i . e q

0.56 0.60 0.64 0.68 0.72 0.76 0.80

Time [s]

Fig. 5. Voltage and current waveforms of the flux-lock type
SFCL using double quench in case that fault occurs at 90°
fault angle. (a) Voltage waveforms and (b) current waveforms

and resistances across each HTSC element.
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Fig. 6. Power burdens of two HTSC elements and the
flux-lock type SFCL after fault occurred. (a) In case that fault
occurs at 0° fault angle and (b) in case that fault occurs at
90° fault angle.
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