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Abstract: When an abnormal condition occurs due to a fault current at a consumer location where
electricity is supplied through high-Tc superconducting(HTS) cable, the HTS cable would be damaged if
there is no appropriate method to protect it. The fault-current-limiting type HTS cable that is suggested
in this study has a structure of transport part and limit part. It conduct a zero impedance transport
current at ordinary operations and carry out a fault current limiting at extraordinary operations. To make
a perfect this structure, it is essential to investigate electrical properties of transport part that comprise
the fault-current-limiting type HTS cable. In this paper, transport part that comprise HTS wire with
copper stabilization layer is examined the current transport properties and the stability evaluation.
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Fig. 1. FCL HTS cable mechanism of fault current.
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Table 1. Properties of REBCO coated conductor SCS2050.

REBCO coated conductor

Type SCS2050 (2 mm in width)
Stabilization layer Copper
Length of Sample 100 cm

1.2 Vin/cm(@300 K)
1.86 mQ/cm(@300 K)
49 Ams(1 uV/cm, @77 K)
90 K

Rated voltage

Resistance (Q)

Critical current

Critical temperature

3.0

(a) SCS 2050 : Resistance - Temperature Curve
25

2.0 o«

154mQat 250K @~
P

1.5 Jod

1.0 #4— 1.04mQat 180K

Resistance [ mQ/cm |
\
*
"
-

05 e

®<—0.36m Ot 90K

0.0/¢-¢0-0000e
0 50 100 150 200 250 300 350
Temperature [ K]

Fig. 2. Resistance characteristic curve by temperature of
REBCO@Cu CC(SCS 2050).
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Fig. 3. Schematic diagram of the experimental circuit.



ANAAA 78] =i A,

a9 32 AggAe] FAEelt Al
SW13# SWYE
AT RoE AR FEAA A 43

.Lr__;( Z‘]O

HU
off
9
>
o)

Lo
ol
il
A
o,
ol

578 84 APBdk, 740.93 Apedk, 924.5
EAAAY. A - AR 2L 494
Agh- ARE vhgo A

We ol gatgrh 4
8 AFge ARY WAE 8 AgHEAG A
F/0e Au7) BANEE mestel 5577144 9
Fhsheiet

Aol Al BAEY
AA e AFEu b if%l%}ﬂl O]‘I’JZ&’CX] 04—"%%— 71¢
o2 Hristdo, T3

7] el AAHFA 196 ApeakA oF SHH 4wy, 5uHoﬂ =

Aeh AnAFE bl BREEE B

rlo
offt
L
4z
g
>
_,d
J
:lm
G
NS
NN

200 " (a) Current curves Transport part at 20 Vo ! 578.84 Apenk
T T

150
100
50
0
S0

—-—I T L——L—1

Current [A]

-100 ]
124 .08A 7.13A
1 142.124 121.08A &7 117.13A 3 113.30A 112.03A LILI9A|

200 L I 1 I 1
0.00 0.02 0.04 0.06 0.08

300 (b) Current curves Transport partat25V_ /740.93 APeak
T T T T T

I I L L ]

200 [
100 [

of
“100 |
200 [ 172184,

-300 [ I I I I
0.00 0.02 0.04 0.06 0.08

(c) Current curves Transport partat30 V / 924.59 Ap -
T T T
— L ——1L—1

Current [A]

138.61A 1
142774, o 13624A, 133654, 1324940,

145.374]

peak 7O peak R =%

-300 -

-200 2()9.69A‘ 171.71A 164.33A 156.87A 150.78A

peakk ™ 9 e

0.00 0.02 0.04 0.06 0.08

Time [sec]

Fig. 4. Current transport property curves of transport
part (a) 20 Vime/578.84 Apeak, (b) 25 Vime/740.93 Ak, and
() 30 Vime/924.59 Apeax.
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