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Abstract

We fabricated a resistive type superconducting fault current limiter (SFCL) of 3-phase 6.6 kV ¢ rating, based on YBCO
thin films grown on sapphire substrates with a diameter of 4 inch. Each element of the SFCL was designed to have the rated
voltage of 600 V /35 Aps. The elements produced a single phase with 8x6 components connected in series and parallel. In
addition, a NiCr shunt resistor of 23 Q was connected in parallel to each of them for simultaneous quenches between the
elements. Prior to investigating the performance of the 3 phase SFCL, we examined the quench characteristics for 8 elements
connected in series. For all elements, simultaneous quenches and equal voltage distribution within 10% deviation from the
average were obtained. Based on these results, performance of the SFCL for single line-to-ground faults was investigated.
The SFCL successfully limited the fault current of 10 kA, below 816 A, within 0.12 msec right after the fault occurred.
During the quench process, average temperature of all components did not exceed 250 K, and the SFCL was totally safe

during the whole operation.
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Fig. 1. A current limiting element based on YBCO thin
film.
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Fig. 2. Resistance increase of an SFCL with applied 400~
600 V.
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Fig. 3. Electrical circuit for the SFCL, phase R.
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Fig. 4. Voltage properties of the row RC composed of 8
elements connected in series (phase R, row C, input
voltage : 1.2 kV o).
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Fig. 5. Comparison of Fjqs at the first half cycle for the
phase R (input voltage : 1.2 kV ).
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Fig. 6. Voltage properties of SFLC composed of 8 elements
connected in series (phase R, row C, input voltage : 4.4
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Fig. 7. Comparison of Vs at the first half cycle for the
phase R (input voltage : 4.4 kV o).
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Fig. 8. Voltage and current variation when single line-to-
ground faults occur (fault current : 10 kA ).

2A Fo] FEI YA FFH7] Bl
RsE B3 d9aAE oy 12 A el
7] W&ol

Fig. 82 34 6.6 kVype A8 A= 3H77]
o] 14 A g AlgZAzelr). o] W Azt A
HE AL rAOH, AFLZEE 90°, ALRLFTIE
5 F7), aga e AAAF] A7E
10 kA0l 14 X FARLR] BAR Apa 2
A ZAT FF7] G ZdYE gL A4A
4+l 38 kVpZt BT TIPS B ALaEAA]
FF7] FAoAE 5.4 kV,us ALY 3.8
KVt A7FEASS & 5 Utk o] #Wé A}
DAFE AT AF 0.12 msecTol 816
Q35 F7] F 303 Apea

e

2~ = =]
A‘peak‘l"ﬁ‘ﬁb—-i §_]."IET 0]’

50 I I
Rmodule

40 ] RSFCL
S 30 »
8
5 0.
% 20
i

101

0 -
T T T T T
60 80 100 120
Time [msec]

Fig 9. Resistance increase of the SFCL module and
element due to a single line-to-ground fault.
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