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Nanostructured high temperature superconducting current

transport conductor aimed at low cost smart grid
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(Nagoya University)

Abstract :

In this study, we aimed to fabricate REBCO long wires that are effective against the longitudinal
magnetic field effect. Additive YBa:Cu;O, (YBCO) thick-film wires were fabricated and their
superconducting properties in a longitudinal magnetic field were evaluated. In addition, using the
prepared BHO-added YBCO wire, a single-layer longitudinal magnetic field superconducting
conductor, which is assumed to be the inner conductor of a force-free cable, was fabricated, and a
DC current test was performed.

From the magnetic field dependence of J. in the longitudinal magnetic field of the BHO-doped
YBCO wire normalized by J. in the self-magnetic field at 65 K, the area where the magnetic field
dependence of J. is flat increases as the film thickness increases. The sample showed J./J.;: = 1.01
at 0.3 T. However, J. decreased monotonically at film thicknesses of 2.3 um and above.

We also show the /-V characteristics of a single-layer longitudinal magnetic field superconducting
conductor with a winding angle of 5° in a longitudinal magnetic field at 77 K. Resistance was
generated from the beginning of the measurement, and zero resistance peculiar to superconductivity
was not observed. A voltage rise occurs at about 200- 300 A at 77 K, and I. of a single-layer
longitudinal magnetic field superconducting conductor fabricated using REBCO wires was

successfully obtained.
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