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Development of YBCO coated conductors by PLD process
for HTS power cables

Kazuya Ohmatsu, Takashi Yamaguchi, Yuki Shingai, Masaya Konishi

Advanced Superconductor Department, Power System R&D Laboratories, Sumitomo Electric Industries, Ltd.
1-1-3, Shimaya, Konohana-ku, Osaka 554-0024 Japan

R & D efforts have been made for various applications of high temperature superconducting (HTS) conductors
such as power cables, high field magnets and transformers. In Japan, a national project to develop materials and
power applications using coated conductors was started in 2008. Since then we have been fabricating pulsed laser
deposition (PLD)-GdBCO tapes for the development of a 5 kA, 66 kV class 3-in-One HTS model cable system as
a part of this project.

In order to construct the HTS cable, stable production of GdBCO tapes with high I, is required. For this purpose,
the deposition process of buffer and superconducting layers on the clad-type substrate are key technologies. We
have newly installed a 300 W high power excimer laser to our PLD equipment to obtain a thick GdBCO layer. In
addition, we have improved the buffer layers to enhance the critical current density. Moreover, we used a wide
tape of 30 mm to obtain large production throughput, and successfully obtained uniform superconducting
characteristics across the tape width. As the /. performance of over 300 A/cm was confirmed for 100 m length,
metal-clad GdBCO tapes have become promising for AC applications, especially for HTS cables aimed at
lowering AC losses.

In this study, we investigated the /., values and stable manufacturing process of PLD-GdBCO tapes.
Differences in characteristics were also discussed according to the length of the tape.
Keywords: High Temperature Superconductor, Coated Conductor, Power Cable, AC Loss
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