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Abstract

We have studied alternating transport current losses in the vertically stacked high temperature superconducting tapes(HTS)
using numerical techniques. In the case of stacked conductors, HTS tapes are exposed to self-field generated by transport
current itself and also experienced external magnetic field around adjacent tapes. It is well known that magnetic interactions
between neighbored tapes have significant effect on their properties of superconducting tapes such as current distribution, AC
loss, and critical current. In this paper, we investigated the transport current losses in stacked conductors consisting of a few
of the HTS tapes using numerical analysis. Current distributions are calculated in HTS tape cross-section taking account of
magnetic field dependencies, which are represented superconducting nonlinear properties. Dissipated losses in tape and
stacked conductors were integrated with current distribution and electric field intensity in the whole conductor region. Finally
estimated results were discussed and verified through the analytical theory.
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Fig. 1. Critical current and index n as a function of external
magnetic field in AMSC superconducting tape. (a) is the
normalized critical current and (b) is the normalized index.
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Fig. 4. Schematics of stacked superconductors, (a) single

tape, (b) double-stacked conductor, and (c) triple-stacked
conductor.
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Fig. 6. Current distribution in stacked conductor; above is
single tape, middle is double stacked conductor, and below
is triple stacked conductor. In all cases, 1;=0.5 when t=2k
n+ /2 (k means any integer).
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Fig. 7. Current distribution in stacked conductor; above is
single tape, middle is double stacked conductor, and below
is triple stacked conductor. In all cases, [;=0.9 when t=2k
n+ /2 (k means any integer).
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