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Abstract

We studied YBCO films for current limiting of the resistive type which utilizes a transition from superconducting to
normal state caused by exceeding critical current. The films were deposited on sapphire substrates and covered by gold top
layer. The current limiting element consists of 2 mm wide YBCO stripes connected in series. A serious problem in using
YBCO films for current limiting is inhomogeneities caused by imperfect manufacturing. Therefore simultaneous quench is a
difficult problem when elements for current limiting are connected in series. So some researchers have recently proposed
using magnetic field and heating for simultaneous quench. We have measured extended elec tric field-current density(E-J)
characteristics for current limiting elements of YBCO films in applied magnetic field of 0 - 130 mT. And we have
investigated quench characteristics in current limiting elements and between elements of YBCO films in applied magnetic
field. The result of the experiments show that the presence of applied magnetic fields induces uniform quench distribution for
the stripes in element at 50 Vp, otherwise non-uniform quenches were observed. And simultaneous quenches between
elements were investigated at 150 V ;. We suggest that suppressing the critical current by increased fields due to fault
current effectively forced the stripes of higher Jc(0) to quench, resulting in equalizing quench times.
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Fig. 1. Current limiting element and test circuit.
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Fig. 2. The field distribution of the solenoid coil at center
region (20 A).
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magnetic field, at 50 Vo)
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Fig. 5. Electric field in each stripe vs. time. (with magnetic
field, at 50 V)

14 [ T T
Applied voltage: 50V —®— Without field

12 J —O— With field I
g 10 |
8 8 L N 75
g
B o
[7]
3] 4
nd

2 -

0

2 1 a1 1 L 1 L. I

55 60 65 70 75 80 85 90 95 100
Time (ms)

Fig. 6. Resistance vs. time.(at 50 V)
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Fig. 7. Voltage of each unit vs. time. (without magnetic
field, at 150V )
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Fig. 8. Electric field of each unit vs. time. (with magnetic
field, at 150 Vo)
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