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Analysis on Reduction Method of Symmetrical Fault Current
in a Power System with a SFCL applied into Neutral Line

oM E'®
(Sung-Hun Lim"®)

Abstract

The superconducting fault current limiter (SFCL) applied into the neural line of a power system,
which can limit the unsymmetrical fault current from the single-line ground fault or the double-line
ground fault, was reported to be the effective application location of the SFCL in a power system.
However, the limiting operation for the symmetrical fault current like the triple line-ground fault is not
effective because of properties of the balanced three-phase system. In this paper, the limiting method
of the symmetrical fault current in a power system with a SFCL applied into neutral line was
suggested. Through the short-circuit experiments of the three-phase fault types for the suggested
method, the fault current limiting and recovery characteristics of the SFCL in the neutral line were
analyzed and the effectiveness of the suggested method was described.

Key Words : Superconducting fault current limiter (SFCL), Unsymmetrical fault current,
Balanced three-phase system, Neutral line, Fault current limiting and recovery characteristics
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Fig. 1. Experimental circuit for the reduction of

the fault current with the symmetrical
component in a SFCL applied into the
neutral line of a power system.
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Fig. 2. Load voltages and line currents in case

of the single-line to ground fault.

(a) a SFCL applied into neutral line

(b) SFCLs applied into neutral line and
a phase

A B F dov, FAHHA HE&Fd A(2d¥
2(a))ell= AAAL b, ¢ 49 F3ollAM 200 VE A
Parsol BAsE A, nFAALL FAl P4
Al Y]l 1656 V 272 FA EAHE AL B2
& 4 Qloh ke, AT M2 a4t AL
ARAR7IE AL FSdde 237|HEet AA
A2 b, ¢ 4 HEAYG A5 A Fge
, AFAAFA n342 ade] Fatdgol nAd

712 EHsted AN dile AL B



J. of KIEEME(in Korean), Vol. 23, No. 2, February 2010.

200 120
oy @
= N i
o L 80
B
=3
-200 ——  fault period —
40
I-l|
-400 ! ?
0§
e z
80 120 160 00 240 280
Time [ms]
200 —120
b*sc (b)
= NAAAN
%o ﬂ NANNN
= s U U U \}l V'V VUV s
L=l
- v"sc
2004 le—— fault period ——4
L 40
iﬂ
400 - Q
<:"v—-—-—-—m—l) E
0 =
80 1I2|J l n'ao l 200 b Zilﬂ 280
Time [ms]

a3 3. MR A
F44 AR
(@) T4 2= AFALNE HEH
A4
(b) 445 adel 8= AR
e A

Fig. 3. Voltages of SFCLs and neutral current
in case of the single-line to ground fault.
(a) a SFCL applied into neutral line
(b) SFCLs applied into neutral line and
a phase
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Fig. 4. Load voltages and line currents in case
of the triple-line ground fault.
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Fig. 5. Load voltages and line currents in case
of the triple-line to ground fault.

(a) a SFCL applied into neutral line

(b) SFCLs applied into neutral line and

a phase
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Fig. 6. Voltage of SFCLs and neutral current
in case of the triple-line to ground fault.
(a) a SFCL applied into neutral line
(b) SFCLs applied into neutral line and
a phase
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