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Non-uniform Current Distribution of Multi-Strand HTS Cable
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(Joon-Han Bae - Duck Kweon Bae - Jeon-Wook Cho - Ki-Deok Sim - Tae Kuk Ko)

Abstract - The 4-probe method with a voltage tap on terminals has been used for the measurement of the critical
current of multi-strand high-7. superconducting(HTS) cables. And the critical current of cables is obtained as the
measured total current divided by the number of conductor when the terminal voltage exceeds the predetermined
criterion of critical current. However, because of the non-uniform current distribution due to the different critical current,
shapes, and other characteristics of each conductor, this is not applicable method to the multi-strand HTS cable. To
determine the critical current of multi-strand HTS cable, the critical current of each conductor must be measured with
different method. In this paper, the current distribution and the critical current of each conductors in multi-strand cable
were measured with specially made pick-up coils and voltage taps. It is presented that the real critical current of
multi-strand is smaller than sum of each conductors. The main cause of non-uniform current distribution is the
difference between the resistances appeared in each HTS wires.

Key Words : High-T. superconductor, multi-strand HTS cable, current share, pick-up coil
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Fig. 1. Structure of pick-up coil
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Fig. 2. Pick-up coils mounted on the each wires
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Table 1. Specification of multi-strand cables
Parameters Specification Remarks
. dia. of wire 70 um
pick-up
1 number of turns 152 turns
cot coils / strand 2 ea
diameter 254 mm
. length 860 mm
bobbin -
pitch 180 mm
Length of Cu 75 mm
Ic @ 77K, )
HTS >115 A reinforced wire
. self-field
wire matrix Ag alloy

Acqusition
System

Y3 E-AEHE AolE

o AE PHE
Fig. 3. Schematic of multi-strand cable and experimental
setup
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HTSI 103.6
2-strand 212.3/203.7=
cable HTS2 1087 0.959
whole 203.7
HTSI 103.6
3-strand HTS2 106.3 318.6/317.6=
cable HTS3 108.7 0.997
whole 3176
HTS1 109.4
HTS2 112.4
4-strand 4435/420.7=
cable HTS3 1091 0.949
HTS4 1126
whole 420.7
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