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Study of high capacity superconducting DC power cable using longitudinal
magnetic field effect

Otabe, Edmund Soji
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Normally, magnetic fields and electric currents are perpendicular to each
other, but by creating a special structure, they can be made parallel, which is called a
longitudinal magnetic field. In a longitudinal magnetic field, the critical current, the maximum
current that can flow, of superconducting wire is improved. A superconducting power cable has been
developed that utilizes this longitudinal magnetic field effect. As a result, a prototype cable
capable of carrying 13.1 kA DC, which has a critical current 18% higher than that of conventional
cables, was successfully fabricated. A small cable with an outer diameter of 20 mm was also
fabricated, and by passing an AC current through it, experimental confirmation was obtained that the
AC loss was about twice that of conventional cables, the result that was supported by numerical
calculations. This demonstrated the feasibility of passing AC current to the power cable.
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