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Synopsis: Current distribution in the superconducting film for a resistive fault current limiter
is important because it influences AC loss and a uniformity of S/N transition. The lateral current
distribution of the film was reconstructed from the magnetic field distribution, which is
measured by multiple Hall probes. The following results were obtained. (1) Non-uniform current
distribution in the superconducting film was observed when the current was less than 1.3 times
critical current (). (2) The current in a superconducting film was uniform when the current was
much higher than /. The current can be considered uniform when the film works as a fault
current limiter because the S/N transition starts at about twice L. (3) The validity of the
measurement was verified by the comparison with the electric circuit simulation.
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Tablel Specifications of the YBCO film.

HTS film
Width 20 mm
Length 60 mm
Surface of metal  Au, 50 nm
Critical current
Length 42 mm
11 n V/em) 167 A
7%0.1 mV/cm) 210 A
n-value 20
Hole probe
Position Center of long direction
Number 10 (2 mm pitch)
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Fig.1 Schematic drawing of sample for
current distribution measurement.
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Fig.2 Examples of the results of current
distribution measurement (Imax=210 A, f=60
Hz).
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Fig.3 Results of the current distribution measurement (60Hz)
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Fig.4 Measured frequency dependence of
the current distribution.
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Fig.5 Measured frequency dependence of
current distribution at the edge element
of the film.
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Fig.7 Comparison of the experimental
and calculated results of
distribution (f=60Hz).
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Fig.8 Calculated results of current at the
edge current strip depending on frequency.
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