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Abstract:

From the viewpoints of environment-friendly benign electric power transmission system for next
generation, high temperature superconducting (HTS) cables have been developed and demonstrated
in Japan, USA, Korea, and so on. The cryogenic electrical insulation of HTS cables at liquid nitrogen
(LN,) temperature, 77K, has been regarded as one of key technologies to be established for the
practical development of the HTS cables.

In this paper, based on the volume effect on PD inception electric field strength (PDIE) with a
parameter called SSLV (Statistical Stressed Liquid Volume), we evaluated PDIE of a full-scale HTS
cable sample. Experimental results revealed that PDIE of the full-scale HTS cable sample at
atmospheric LN, pressure under ac voltage application was consistent with the minimum PDIE value
in the previous experiments. These results verify that 15.4 kV, /mm obtained in this paper can be
regarded as a criterion of PDIE in consideration of the volume effect for the practical insulation design

of actual HTS cables.
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Country | Project | HTS material | Length
ountry | Projec materia R Voltage | Current eng
TI/E;SIO Bi2223 2.7kA 66kV 1kA 100m
Japan S
uper- .
ACE Bi2223 1.57kA 77kV 1kA 500m
Bi2223
Alban 1.8kA 34.5kV | 0.8kA 350m
Y'| (30m:vBCO)
. 115A
USA LIPA Bi2223 138kV 2.4kA 610m
/tapes
A.EP_ YBCO - 13.2kV 3kA 200m
Bixby
DAPAS Bi2223 4730A 22.9kV | 1.25kA 30m
Korea
1800A
KEPRI Bi2223 22.9kV | 1.25kA | 100
! (@5m cable) m
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