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AC Loss Characteristics of a Single—layered
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Abstract

The AC loss is an important issue in the design of the high temperature superconductor (HTS)
power cables and fault current limiters. In these applications, a cylindrical HTS conductor is often
used. In commercialization of these apparatuses, AC loss is a critical factor but not elucidated
completely because of complexities in its measurement, e.g. non-uniform current distribution and phase
difference between currents flowing in an individual HTS tape. We have prepared two cylindrical
conductors composed of a Bi-2223 tape with different critical current density. In this paper, the AC
loss characteristics of the conductors have been experimentally investigated and numerically analyzed.
The result show that the measured losses for two conductors are not dependent on both arrangements
and contact positions of a voltage lead. This implies that most of loss flux is only in the conductors.
The loss for the Bi-2223 conductor with low critical current density is in good agreement with the
calculated loss from Monoblock model, whereas the loss measured for the Bi-2223 conductor with high
critical current density doesn’t coincide with the loss calculated from the Monoblock model. The
measured loss is also different from numerically calculated one based on the polygon model especially
in low transport current.
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Table 1. Specifications of the
cylindrical conductors.

single-layered

Bi-2223/Ag/Stainless 27 %/43 %/30 %
HeolLo £3 FA 39 mmx 0.3 mm
Fotg g Z3t 74 3.7 mmx 0.26 mm
. Yatdes 5 37
Eﬂ] A n-value 115
oo A7 11.9 mm
golZe & 10
AARF (T7K) 247 A
Bi-2223/Ag/Stainless 38 %/40 %/22 %
golZe 3 FA 41 mmx 03 mm
Fopg g F 4 39 mmx 0.15 mm
< gddey & 55
EX‘] B n-value 10.8
2ol A 126 mm
HolZo| 4 10
JAAF (TTK) 1175 A

Former

Bi-2223 tape

Insulator
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Fig. 1. Cross-sectional view and photograph of
the single-layered cylindrical super-
conductor.
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DC characteristics of the Bi-2223 tapes
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