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Abstract: When the accident occurred in power distribution system, it needs to control efficiently the
fault current according to the fault angle and location. The flux-lock type superconducting fault current
limiters (SFCL) can quickly limit when the short circuit accidents occurred and be made the resistance
after the fault current. The flux-lock type SFCL has a single triggering element, detects and limits the
fault current at the same time regardless of the size of the fault current. However, it has a disadvantage
that broken the superconductor element. If the flux-lock type SFCL has separated structure of the
triggering element and the limiting element, when large fault current occurs, it can reduce the burden of
power and control fault current to adjust impedance. In this paper, this system is composed by triggering
element and limiting element to analyze operation of limiting current. When the fault current occurs, we
analyzed the limiting and operating current characteristics of the two triggering current level, and the
compensation characteristics of bus-voltage sag according to the fault angle and location.

Keywords: Superconducting fault current limiter (SFCL), Current limiting function, Fault angle, Fault
location, Fault current limiting operation
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Fig. 1. Schematic configuration of SFCL with peak

current limiting function.
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Fig. 2. Schematic configuration of a power distribution
system including the SFCL using two triggered current
limiting levels.
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Table 1. Design specifications of a power distribution
experimental circuit with a SFCL.

J. KIEEME, Vol. 26, No.

Parameters Value Unit
Transformer(Trl)
Rated capacity 5 kVA
Voltage of primary side 400 v
Voltage of secondary side 200 v
Line impedance
Inductance of line (Ly,L4) 1.82 mH
Resistance of line (R;,R4) 0.097 Q
Inductance of line (LjLs) 274 mH
Resistance of line (Rz,Rs) 0.14 Q
Inductance of line (LsLs) 25 mH
Resistance of line (Rs,Rs) 0 )
Resistance of load
Load;, Loads 412 )
Loadz, Loads 20.6 Q
Loads, Loads 156 Q
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Fig. 3. Fault current limiting characteristics of the SFCL
according to the fault angles. (a) at the fault angle 0°
(b) at the fault angle 90°.
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Fig. 4. Fault current limiting characteristics of the SFCL
at the fault angle 0°. (a) In case that the fault place at
F, location, (b) in case that the fault place at F: location.
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Fig. 5. Fault current limiting characteristics of the SFCL
at the fault angle 90°. (a) In case that the fault place at
F1 location, (b) in case that the fault place at F location.
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Fig. 6. Fault current limiting and recovery characteristics of
the SFCL at the fault angle (. (a) In case that the fault place
at Fy location, (b) in case that the fault place at F» location.
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Fig. 7. Fault current limiting and recovery characteristics of
the SFCL at the fault angle 90°. (a) In case that the fault place
at Fi location, (b) in case that the fault place at F location.

Oy 7 n@qZ 9°ollA mAEA Al R o

g EfA &A% vE 2o Aty AFFA
S HogFEo 29 T(a)e A2 19 FiRIHEA 2%
AF7F LA ASolth 17| ¢ EFA 23
o} YuE Axte] Ao F Aol HAHE AL
4 4 glon mFzto]l 9°E F71EHA HY FYvlE
229 2F7]dA A7} 2AsE RS ¢ 5 Uk

a&o] AAY F EA 2x¢ FYuE 229 3E
A 7HE 16648 [ms), 158.44 [ms]E& YERi 9lo] 1
Fzto] F7HESFE HABARL & A F+ 3
. 28 7b)E A= 19 RAHANAA nZddF7E 2
A ASoltt EYA 2zt AX7F RS g
uE 2AdME A7 SPHA ¥, ol nF
AFe Z7]0 we 2AE 22 BEL o889 1
AAFE ATE F USS BN F Aok

4. d B

e aFLY 7] FAFY A7 w
AF g o83 2AE}F7Y 949
29 AFAT T2 248z, 2345 1%
o] we melde J¥L T AFATE A&
geladch. FixlAdA nZAF7E 28T F+ 1%
AF7F 24 28229 Rser « Rscr + Rxol 93
AFAFE AR, FRARANA nZA{F7E 24
& A%, Rsc'r . Ryell 98l n@AA/E A@dstsdch

B
EZ

,\J.r{u

:iBrE‘. -111

n

aZzte] oA 90°2 ZF71E4E 27 nFAFY
2717v ZasA Ha, FEHA WA LAso 3]
23 AXNE wEsEA FHE Aoy A &

A AA7F ZolRe GRS FF TEFE HA
zA04 2ojgd 4¥E T AL 2AETFY
o HFARER S4& £43nA I

REFERENCES

[1] H. Kado and M. Ichikawa,
Supercond., T, 993 (1997).

[2] E. Thuries, V. D. Pham, Y. Laumond, U. Verhaege,
A, Fevrier, M. Collet, and M. Bekhaled, IEEE Trans.
On Power Del., 6, 801 (1991).

[3]1 S. H. Lim, H. S. Choi, and B. S. Han, IEEE Trans.
Appl. Supercond., 16, 723 (2006).

[4] T. H. Han, H. S.Choi, S. H. Lim, and N. Y. Lee,

IEEE Trans. Appl



Azl AAA 8 =F4], A267 25 pp. 134-139, 2013 2€9: ¥ F F 139

Physica, C463, 1209 (2007).

[71 J. F. Kim, S. H. Lim, J. C. Kim, and S. Y. Yun,
[5] S. H. Lim, IEEE Trans. Appl. Supercond, 17, 1895 IEEE Trans. Appl. Supercond., 21, 2161 (2011).
(2007).

[8] I. K. You, S. H. Lim, and O. B. Hyun, IEEE Trans.

[6] S. H. Lim, . K. You, and J. C. Kim, IEEE Trans. Appl. Supercond., 20, 1168 (2010).

Appl. Supercond., 21, 2209 (2011).





