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Abstract: Inside the existing superconducting cables, the superconducting wire carries a loss-free current, and the
cable former (the stranded copper wire) bypasses the fault current to prevent damage and loss of the
superconducting cable when the fault current is applied. The fault-current-limiting-type superconducting cable
proposed in this paper usually carries a steady current; but in a fault state, the cable generates self-resistance that
makes the fault current lower than a certain width. That is, the superconducting cable that transmitted only a low
voltage and a large capacity power repetitively limits the fault current, as does a superconducting current limiter.
To complete this structure, it is essential to investigate the mutual resistance relationship between the
superconducting wires after applying a fault current. Therefore, in this paper, one kinds of superconducting wires (a
wire without a stabilization layer) were connected parallel 4 tapes, respectively; and after applying a fault current,
the current, voltage, resistance and thermal stability of the HTS thin-film wires were examined.
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Table 1. Properties of REBCO coated conductor SF2050.

REBCO coated conductor

Type SF2050 (2 mm in width)

Stabilization layer Free

Length of Sample 100 cm

Rated voltage 0.6 Vim/cm(@300 K)

Resistance (<) 20 mQ/em(@300 K)

Critical current 52 Ams(1 pViecm, @77 K)

Critical temperature 90 K

25 T 1 T T T T T
SF2050:: Resistance - Temperature Curve
— 20l ‘ i b i ]
3 M i : | 419moan 250K @ g
-] S S B H™ i
it L | e |
.
g L : . : i
?:_’, 10 s.s}gnnx:n}(..&:“nn H 160K
= I i - # 3
z 5 ..,‘ 4
o B a..-;—ano.mmm ]
Opesoesse! : : ; .
0 50 100 150 200 250 300 350
Temperature [ K]
Fig. 1. Resistance characteristic curve by temperature of

REBCO@Free CC(SF 2050).
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Fig. 2. Schematic diagram of the experimental circuit.
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Fig. 3. Voltage-current characteristics of limiting part when
1,120 Apeax Was applied (a) total current, (b) 1/2 cycle, (c) 3
cycle, and (d) 5 cycle.
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Fig. 4. Resistance curve of experimental sample limit part.
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