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Current Distribution and Numerical Analysis of AC Losses on
Multi-Layer HTS Cable
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Abstract

Superconducting power cable

is one of the most promising energy application of high-T.

superconductors (HTS). A prototype HTS cable have been constructed multi-layer cable using Bi-2223
tape and tested. The AC transport losses under self field were investigated at 77K on the 19
filamentary tape and multi-layer HTS cables. And we carried out numerical analysis using bean model.

The result shows that the total transport current of HTS cable in LN; was 475[A], and transport
current passed through almost the outer layer (2-layer). Also, AC transport losses in outer layer of
HTS cable was proportion to P and higher than losses of inner layer. In case of Ip=Ic, calculated
numerical loss density was concentrated on the edge of tape and most of loss density in cable was
distributed outer layer more than inner layer. As magnetic distribution was concentrated on outer layer.
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Inner Diameter 18 mm
Outer Diameter 21 mm
Number of layer 2 tayer (35 wires)
Length 240 mm
Bi-2223 tape 32"x25 (Ic = 18 A)
Insulation Krafti + LN
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Fig. 1. Parameter and shape of prototype HTS cable.
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Fig. 3. AC loss density and losses of 19 filamentary
tape.
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Fig. 4. I-V curve of HTS cable.
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Fig. 5. Current distribution of each layer on HTS
cable
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Fig. 6. AC transport losses of HTS cable.
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Fig. 7. AC loss density per tape of HTS cable
(In case of lp=lg)
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