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Abstract

AC loss is one of the important factors for commercialization of a high temperature superconducting
(HTS) cable from an economic point of view. But AC loss characteristics of the HTS-cable are not
elucidated completely because of its complex structure. As an earlier stage of analyzing the AC loss in
the 22.9 kV/50 MVA, 100 m HTS-cable system of Korea Electric Power Corporation (KEPCO) which
is now in collaboration with us, a two-dimensional (2D) numerical model, which takes into account the
nonlinear conductivity properties of a high temperature superconductor, has been developed. In order to
examine our 2D model, we have prepared several single-layer cable samples whose AC losses are
sufficiently reliable due to their simple structure. The AC losses of the samples were experimentally
investigated and then compared with our 2D model. The results show that the numerically calculated
AC losses are not in good agreement with the measured ones for the cylindrical cable and deca-cable
samples with low critical current density. However, the numerically calculated and measured AC losses
are relatively in good agreement for the deca-cable and hex-cable samples with high critical current
density, although the difference between these two loss data in the deca-cable sample tends to

increase in the low current region.

Key Words : AC loss, Critical state model, Nonlinear conductivity model,
Single-layer superconducting cable sample, Two dimensional numerical analysis
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Table 1. Specifications of the single-layer cable

samples,
Bi-2223/Ag/Stainless |27 %/43 %/30 %
Z x T 4.1 mmx0.3 mm
3 = T
Bl A Sope) 2 < 5 137 mmx026 mm
HHHES 5 37
Bi~2223/Ag/Stainless |38 %/40 %/22 %
. Z x 7 41 mmx0.21 mm
|'E'—,]JC ﬁxﬁ = =
Fole] & x T 3.9 mmx0.15 mm
gHEY 55
AEF Bi-2212¢ 2 100 %
Aol & -9 AA 21.8 mmx25 mm
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(EIAA) (AR - 108
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Cylindrical y
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Fig. 1.

Cross-sectional view of the cylindrical
and polygonal cable samples.
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Fig. 2. Schematic of the current lead in the
polygonal cable samples.
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Fig. 3. Effect of critical current density and

n-value on the numerically calculated
self-field loss in the high temperature
superconducting wire.
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Fig. 5. AC loss characteristic of the deca-cable
sample composed of the low critical

current density wires.
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Fig. 6. AC loss characteristic of the deca-cable
sample composed of the high critical
current density wires.
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