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Effect of the Neighboring Tape's AC Currents on Transport Current Loss of
a Bi-2223 Tape

zze

(Kyung-Woo Ryu’, Byoung-Ju Choi™)

Abstract

Bi-2223 tapes have been developed for low-field power appﬁcations at liquid nitrogen temperature.

When the Bi-2223 tapes are used in an application such as a power transmission cable or a power

transformer, they are supplied with an AC transport current and exposed to an external magnetic field

generated by neighboring tape’s AC currents simultaneously. AC loss taking into account such real

applications is a crucial issue for power applications of the Bi-2223 tapes to be feasible. In this paper,

the transport losses for different AC current levels and arrangements of the neighboring tapes have

been measured in a 1.5 m long Bi-2223 tape. The significant increase of the transport losses due to

neighboring tape’s AC currents is observed. An increase of the transport losses caused by a decrease
of the Bi-2223 tape’s critical current is a minor effect. The measured transport losses could not be
explained by a dynamic resistance loss based on DC voltage~current characteristics in combination with
the neighboring tape’s AC currents. The transport losses do not depend on the frequency of the

neighboring tape’s AC currents but its arrangements in the range of small current especially.

Key Words : AC transport current, Dynamic resistance loss, Neighboring tape's AC current, Neighboring

tape’s arrangement, Transport 10ss
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Table 1. Parameters of a Bi-2223 Tape.
Bi-2223/AgMgNi 25/75

Dimensions 35 mm X 0.3 mm
Number of filaments 37
Filament twist No ‘
Yield strength 15%10° kgf/m”
Insulation Bare
Center—gctangle
Jgamer
& %
| Iz i d
Pl Bi-2223 tape

Edge-rectangle
a) Isolated Bi-2223 tape

Upper tape Left-hand tape

Current
Mmge Bi- 2223 tape

{PS-300 |
| PS-30 }

b) Bi-2223 tape with two neighboring tapes.

Cancel coil
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Fig. 1. Schematic of the samples.
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Fig. 3. Transport loss vs. normalized peak trans-
port current for various frequencies of
the transport current using the edge
voltage lead.
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Fig. 4. Electric field vs. normalized DC transport
current for various AC currents of the
left-hand tape using the edge voltage lead.
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