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Study on Transient Current Limiting Operational Characteristics of Transformer
Type SFCL with Two Peak Current Limiting Function
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Abstract: In this paper, we analyzed the operational characteristics of the fault current limiting according to the
amplitude of the fault current for the transformer type superconducting fault current limiter (SFCL). If the fault
current happens, the superconducting element connected to the secondary coil is occurred quench and the fault
current is limited. When the larger fault current occurs, the superconducting element connected to the third coil is
occurred additional quench and the peak fault current is limited. We found that the fault current can be more
effectively controlled through the analysis of the fault current limiting and the short-circuit tests.
Keywords: SFCL (transformer type superconducting fault current limiter), Fault current, Quench, Superconducting
element
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Fig. 1. Schematic configuration of the transformer type SFCL.
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Fig. 2. Equivalent equivalent circuit of the
SFCL.
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Table 1. Design specifications of the transformer type SFCL.

Parameters Value Unit
60-Hz AC power supply(Ei,) 200 v
Fault angle 0, 90 ’
Fault period 5 cycle
Two Windings & Third Winding Value Unit
Self-Inductance of L, 87.05 mH
Self-Inductance of L, 4.96 mH
Self-Inductance of Lj 136.99 mH
HTSC elements Value Unit
Material YBCO -
Critical Temperature 87 K
Critical Current 27 A
Iop _ L, (1)
1, I,
o _ 2 2)
1, I
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Fig. 3. Schematic configuration of the transformer type SFCL

for the short-circuit test.
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Fig. 4. Fault current limiting characteristics of the transformer

type SFCL with double peak current limiting function in case

that the fault occurs at O right after the fault occurs. (a)

Current and voltage characteristics, (b) consumption power and

resistance characteristics.
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Fig. 5. Fault current limiting characteristics of the transformer
type SFCL with double peak current limiting function in case
that the fault occurs at 90 right after the fault occurs. (a)
Current and voltage characteristics, (b) consumption power and

resistance characteristics.
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Fig. 6. Current limiting characteristics of the transformer type
SFCL in case that the fault current occurs at . (a) The
induced the current

voltage waveform in each coil, (b)

waveform flowing in each coil.

TS AREAAE 1 AETF AREARY Y
AdgUES AWsiA gol WAEA %1 A=A
& e gink

e |J

A 2 AR BA 54 Uehn Ytk 13 6a)
R g A 2 ddY AgEa sl gE A
ool wlalstel Uettn 9lm, 14 MRt 2 A4S
AW ARese £ A ATaLe PG
HEarte] WAL Aystol QA 270 w2t
of ZAEAL} M| W AE & 4 9t 2
W 6(b)s LA WA A SHR7le] ARl A 270
F245 F7letn Am, 1 557] B9 AAMRE
A WISt e 2 4 9tk ok A WAl Al
A9} £ WAl AARAE PAsHE AREAxY] W)
of o5 A MRS Aatste e L 4 Ak



A7) AAA 53 = A, A297 ABE pp. 499-504, 201611 8¥: SHej 3] F 503

50 a
B : S G —
£ \
8 PPt »
; ' ::s(l jlsr.\ g
- N AN A 08
T EAVARV) v o
2
100 -
140
Z
E 70
3 g
F
70 4 0 g
H 3 E
- fault period ——
440 ; - - T ' T o
200 250 300 350 400
Time [ms]

Fig. 7. Current limiting characteristics and voltage waveform
of the transformer type SFCL in case that the fault current
occurs at 90. (a) The voltage waveform induced in each coil,
(b) The current waveform flowing in each coil.
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Fig. 8. Powerloss of HTSC elements and resistance

characteristics of the transformer type SFCL according to the
fault angle. (a) Fault angle 0, (b) fault angle 90.
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