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Calculation for design of new HTS DC power cables
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It is known that a critical current of an HTS tape depends on a magnetic field
distribution around it. Since an HTS DC power cable is composed of a number of HTS tapes, the magnetic
field distribution around the HTS tape in the cable and its critical current depend on the arrangement of
the HTS tapes. A program calculating critical currents of cables was developed In this study. To develop
the program, the relationship between a magnetic flux density and a critical current density was obtained
experimentally.

Numerical models of cables were composed and their critical currents were calculated. The calculated
results showed that the critical currents depended on the arrangements of the HTS tapes strongly. Model
cables were assembled based on the numerical models and their critical currents were measured. The
calculated results agreed well with the experimental ones, which indicated that the program developed in
this study worked well.
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