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Development of tri-axial superconducting cable
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AT 22 KV, EAREI 3 kA O=AHFEMEELr — 7 VAR Lz, MmiAER cRELEr —7 v
W2 T2 Y AT LG Lo BARITHH OERER 2R L CHME Y RE LB ELE (YBCO) #bt
ZPRD BT L&A 3800 A VL hoORAERA AT 2BELEr — 7 V&G L7z BRI 7 O/EIZH 50 mm,
r—7IVONEITZR 130 mm & L7z, #umd R 313 4000 mm, #MEIE 450 mm, #1600 kg & L7z, #fi
M EHE (Polypropylene Laminated Paper (PPL paper)) %#RH L7z, #fFIEIXE 7V — 70 O ER
FROT A TVRHRERD O RD 7/ IPIEBIED SWRE L 720 77— TN T AT L OWHNZO W TULBEIHHIE
REFREHCTITY, BmOA) O TOREEROMEIZ 70 K, MIOTTOWEIZ73 K &Lk BE20 m®
S — 7V 2B L, REIY AT E U AR EE R C R A v e AR & i TR AR & SR L 72
RRRBOR BRI DE r — TN E R TR S N AEEBEE Y — 7V 27T 2 ORAXRE %, [MEEr—7
WVikBsESE % (CIGRE Technical Brochures 538) | ¥ 12350 & 9jifi L 72,

We developed a tri-axial superconducting cable system with the rated voltage of 22 kV and operating current of 3 kA
at liquid nitrogen temperature. We designed the superconducting cable and the termination that was cooled subcooled
liquid nitrogen. We used in-house YBCO tapes and a winding machine to prepare the conductor that the I ¢ -value of
3800 A or more per phase at liquid nitrogen temperature. The outer diameters of the conductor and the cryostat were
approximately 50 mm and 130 mm, respectively. The length, the diameter and weight of each termination were
approximately 4000 mm, 450 mm and 600 kg. The thickness of the insulation layer, which was made from made from
PPL paper, was determined by estimation of minimum break down electrical field from Weibull distribution analysis of
results, which were obtained by break down tests of the model cables. Regarding the cooling condition of the cooling
system, the liquid nitrogen temperatures of the inlet and the outlet of cable system were designed to be 70 K and 73 K,
respectively. We manufactured a 20 m tri-axial superconducting cable, and cut out it to get 2 m samples for the I ¢ test
and voltage test at liquid nitrogen temperature. We performed type test of cable system including the superconducting
cable and the termination, based on “Recommendations for Testing of Superconducting cables (CIGRE Technical
Brochures 538)”
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