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Influence of Tape’s Critical Currents and Current Distributions on AC
Loss Measurement in a Multi—tape Conductor

F49, 5",

Kyung Woo Ryu’, Y. H. Ma"”,

Abstract: The AC loss is an important issue in the
design of the high temperature superconductor
(HTS) power cables, which consist of a number of
Bi1 2223 tapes wound on a former. In the cables, the
tapes have different critical currents intrinsically.
And they are electrically connected to each other
and current leads. These make loss measurements
considerably complex, especially for short samples of
laboratory size.

In this work we have prepared a multi-tape
conductor composed of Bi-2223 tapes. The ac losses
of the conductor have experimentally investigated.
The loss tests indicate that the effect of tapes
critical currents on AC loss measurement in the
multi ‘tape conductor is negligible only if currents in
the tapes flow uniformly. Moreover, the measured
losses of the conductor are in good agreement with
the sum of the transport losses in the tapes.
However, in the case of non-uniform current
distributions, the measured AC losses considerably
depend on the current distribution parameter of
the positioning of a voltage lead. Thus special
cautions should be needed for the measurement of
the true AC losses in the short power cable
samples.

Key Words: AC loss measurement, non-uniform
current distribution, short power cable, uneven
critical current.
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Table 1. Specification of a Bi-2223 tape.

Bi-2223/Ag/Ag¥t& 38%/40%/22%
Ho|xZ o] %3 F7 3.1 mm x 0.17 mm
dgueE 9499 Z9 7 | 3.0 mm x 011 mm
AeuEe] S 0.006 - 0.012 mm

EFsE IA ° mm
Qoo 5 55
Voltagelead No.1 ; Bakelite
No.2 v Bi-2223
Current lead \[/ No.3 H taj:
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Fig. 1. Schematic of the multi-tape conductor
sample.
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Fig. 2. Experimental setup.
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Fig. 3. (a) Critical current and (b) voltage leads
arrangement dependence of the AC losses in the
multi-tape conductor. The tapes critical currents are
not uniform.
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Fig. 4. AC loss vs. peak transport current for
different contact positions using the 10 mm-voltage
lead. The tapes critical currents are not uniform.
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Fig. 5. AC loss vs. peak transport current using the
10 mm-voltage lead. The tapes critical currents are
not uniform.
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Fig. 6. (a) Comparison and {b) frequency dependence of
the AC losses in the multi-tape conductor using the 10
mm-voltage lead. The tapes critical currents are uniform.
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dependence of the AC losses in the multi-tape
conductor using the 10 mm-voltage lead. The tapes
critical currents are uniform.
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