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Establishment of design guidelines and development basis for high-temperature
superconducting cables for long-distance AC power transmission
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There is an urgent need to expand the introduction of renewable energﬁ
sources. The objective of this study was to realize high-temperature superconducting cables that
enable low-loss, long-distance, high-capacity AC power transmission, which is indispensable for
expanding the introduction of offshore wind power generation systems, which have the highest
potential among renewable energy sources in Japan. A cable design method was investigated to enable
the long-distance operation of high-temperature superconducting cables for AC, which has not been
realized so far. By introducing a low thermal conductivity layer between the inner and outer
refrigerant channels in a three-phase coaxial superconducting cable, we succeeded in adjusting the
temperature distribution inside the cable and maximizing the cooling effect of liquid nitrogen to
enable long-distance power transmission more than five times longer than conventional AC
superconducting cables.
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