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Measurement & Analysis of Transport Current AC loss
in Coated Conductor Bifilar Structure
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Abstract: Superconductor is weak in AC condition.
Bifilar geometry provides a solution to reduce AC
loss. Bifialr geometry is piled up or wound with
more than two layers. When a layer of
superconductor abuts on other layers, AC loss is
affected by not only self-field, but also magnetic
field induced by adjacent layers. In this study, two
superconductors are piled up as a series connection
so that current flows in different directions. By this
method, magnetic field is cancelled. If magnetic field
is cancelled, AC loss is reduced. To compare AC
loss with respect to piling method, we measured the
AC loss difference between the case facing each
other with substrate side and the case facing with
YBCO side. Measured AC loss is compared with
one-way current flow single layer AC loss. In
addition, we analyzed how much AC loss was
increased, or reduced. All results were compared
with those calculated with Norris equation. By this
experiment, we concluded that distance between two
wires is the important cause of AC loss. The
distance between two wires affects magnetic field
reduction in YBCO and induced current flow on
substrate side.

Key Words: Bifilar structure AC loss, Magnetic
field canceling, Distance between two wires,
induced current.
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Table 1. Structure of AMSC 344 CC.

CcC & =4 A
Stabilizer Copper 155 |50 um*2=100um
Shunt Silver 1 um
HTS YBCO 1 m
Buffer Ce02, YSZ, Y203 225 mm
Substrate Ni-5% W 75 m
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Fig. 1. Experiment sample picture.
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Fig. 2. Current flow diagram.
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Fig. 3. Two wire joint method (a)YBCO-YBCO
(b)Substrate-Substrate.
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Fig. 5. Norris equation & measurement value
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