Regular Paper

J. KIEEME
Vol. 24, No. 1, pp. 47-51, January 2011
DOI: 10.4313/JKEM.2011.24.1.47

ZI3MFEMe 7S

jo
N
rir
b
2

47

Analysis on Current Limiting Characteristics of a Superconducting
Fault Current Limiter (SFCL) with a Peak Currnt Limiting Function

Tae-Hee Han' and Sung-Hun Lim**

! Department of Energy Resources Engineering, Jungwon University, Goesan 367-805, Korea

? Department of Electrical Engineering, Soongsil University, Seoul 156-743, Korea

(Received November 21, 2010; Revised December 16, 2010; Accepted December 20, 2010)

Abstract:

The superconducting fault current limiter (SFCL) with a peak current limiting function

according to the initial fault current with the different amplitudes was suggested. The proposed SFCL,

which consists of two limiting components, causes only the first superconducting element among two

limiting components to be quenched in case that the initial fault current with the lower peak amplitude

happens. On the other hand, the initial fault current with the higher peak amplitude makes both the

superconducting elements of two limiting components to be quenched, which contributes to the peak

current limiting function of the SFCL. To confirm the fault current limiting operation of the proposed

SFCL, the short-circuit tests of the SFCL according to the fault angle were carried out and its effective

fault current limiting operations could be discussed.

Keywords: Superconducting fault current limiter (SFCL), Peak current limiting function, Fault angle,

Fault current limiting operation

2
e
i)
[
=2
X2
N
N
Ol
ol

© i
et )
)
-

o

N
X
I

—
o

fru

)
B 1
2y

Ko o
fo
-1

L)

)

o x»
)
2

B
Ipr
ax
o Jd
2
e

o = If

S
o\
N
)
il
o
N
>
Y
¥ o

=

s}
r ¢
(o
R
o

Mo ol

0 & X o o )y

2
o
e

H
o

] 8}

r 32 lo 2
f
fols

oo L
o

)

N

fru

Lo,

=1

i—ll‘ .
>

i g
B
N2 N B ol

ol & omr rfu
<0}
)
Ho
_?L
O
rO
o
fru
S

2 Mo
ACh
il

oo
o2
o
A

e +

a. Corresponding Author; superlsh73@ssu.ac.kr

£ oml oo
ol
o
= s

®

fu rlo
0
o O oo o o

b 12 oox 1o G

N
M
Y
il
o
i
fol 3
_El

o X

_O‘L

o,

P

2

Hy

rgt

=i

N

N

i i

H o
RO

mﬁ" i:oll l-Nt

A

X



(1)
(2)

il Al

S

Rsc1? Rxell ¢

L

.

(isrcL)

15

F

Pz

Rgen * (Rscz +RX)

A},
ZSFOL

}

A SH A AL

pud

J. KIEEME, Vol. 24, No. 1, pp. 915-919, January 2011: T.-H. Han et al

Rx

Rsc

Rsc1

11
2

Schematic configuration of SFCL with peak

iSFCL
current limiting function.

48
Fig. 1.
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s Table 1. Specification of experimental circuit with a
ISFCL Rr SFCL with a peak current limiting function.

o— ANAN——,
Component Parameter Value Unit
Resistance Rt 0.124 Q
Emn Line
@ Inductance Lr 1.033 Q
SW. Resistance R 41.2 Q
/ Load
o Inductance XL 1.885 Q
Z Cryostat Critical current Ici, Ieo 20 A
| "
L Critical Ter. Tes 92 K
SFCL temperature €L, Lc2
Insering i
Fig. 5. Experimental circuit. resistance Rx 2.3 &
250 — 150 250 - 150
(a) sC1 v (b) sC1 5
) L100 = L 100
% 0 % 0
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-250 4 2 -250 g
Lo 3 =
= =z
'« fault start — fault start
-500 ) ) ; ) 50 -500 . ; ; . 50
200 220 240 260 280 300 200 220 240 260 280 300
Time [ms] Time [ms]
250 150 250 150
(c) =« fault start (d) ~—— fault start
v
= f< L100 = Pser /\/ L 100
%o Vo WA 0 N S
: AR VEARV g LAV
e I 50
-250 | g 250 g
@ o
Y 3
= =
-500 . . T T -50  -500 T T T T 0
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Fig. 6. Fault current limiting characteristics of the SFCL with a peak curernt limiting function according to the fault

angels. (a) 0°. (b) 45° (c) 90°. (d) 135°
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