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Development of new current path pattern of YBCO thin films
for Superconducting fault current limiters

*
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Abstract

In this study, electromagnetic analysis of current paths including meander pattern, spiral pattern, and bi-spiral pattern were
performed and in order to verify the analysis results, experiments tests including quench test, and insulation tests were
performed. In addition, bubble corner concepts were introduced to enhance insulation reliability.

From our study, bi-spiral pattern of YBCO thin films were rather effective for quench and insulation than the other patterns.
So this current path pattern was adopted for YBCO thin films in order to develop 6.6 kV resistive fault current limiters.
Finally YBCO thin films were connected in series and parallel to enhance capacity, and the test results of current limiting
characteristics of 6.6k V resistive SFCL were successful.

The Progress in Superconductivity is published every six month and serves as a channel for publications on
superconductivity and related topics. The author(s) are required to submit THREE copies of the manuscripts along with
original figures directly to the Editor.
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(b) bi-spiral line
Fig. 1. Current path pattern for YBCO thin film.

(a) meander line

/ o
/ -
7 7 1.0000e+002

Ol [ e 9.5000e+001
i 9.0000e+001
8.5000e+001
8.0000e+001
7.5000e+001
7.0000e+001 |
6.5000e+001
6.00002+001
| 5.5000e+001

5.000De+001
4.5000e+001
1 4.0000e+001
3.5000e+001
3.0000e+001
2.5000e+001
2.0000e+001
1.5080e+001
1.00002+001
5.00D0e+000
0.0000e+000

(a) meander
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(b) bi-spiral
Fig. 2. Voltage and magnetic field distributions.
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(b) bi-spiral pattern

Fig. 3. Quench imitations and propagations.
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Fig. 5. Current density distribution (a) and quench
characteristics (b) of final YBCO current path patterns.
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Fig. 6. Short circuit test of YBCO films.
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Fig. 8. Current limiting characteristics.
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Fig. 9. Three phase short current test results.
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