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DC Voltage-Current Characteristics of a High Temperature

Superconducting Conductor
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Abstract: A high temperature supercon- ductor
(HTS) has been developed for power applications
such as power cables, fault current limiters and
superconducting magnetic energy storage devices.
For such applications it is required to understand
the DC voltage—current characteristic of the HTS,
which is important in analyzing AC loss and flux
flow loss quantitatively. In this work, we have
experimentally investigated influence of several
factors, e.g. critical current density, degradation and
AC external magnetic field, on the DC
voltage-current characteristic. The measured results
have been discussed in engineering application point
of view.

Key Words: AC external magnetic field, critical
current density, DC voltage-current characteristic,
degradation.
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Table 1. Specification of a high temperature
superconductor.

Bi-2223/%A | 27 %/73 %

Z x 57 3.9 mm x 0.3 mm
Tape & ) maymee 4 | 37

AAAF 24 A (77K/self-field)

Bi-2223/24 | 38 %/62 %

% x F 3.1 mm x 0.17 mm
Tape B

epdEe & | 55
LA F 76 A (T7K/self-field)
1— 1
qAA x WA
25 mm x 21.8 mm
Bulk tube| 4
170 mm

Lol
AAAT 1495 A (T7K/self-field)
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Fig. 1. Experimental setup.
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Fig. 2. Normalized electric field vs. current density
of the Tape A at self-field.
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Fig. 3. Critical current density dependence of the DC
voltage-current characteristic at self-field.
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Fig. 4. Degradation dependence of the DC

voltage-current characteristic at self-field.
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Fig. 5. Normalized electric field vs. current density
of the Tape B in DC external magnetic fields
perpendicular to the tape plane.
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