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The method of monitoring the abnormality of high-temperature superconducting

(HTS) devices and diagnosing its soundness was investigated on both the experimentally and the
theoretically. In our proposed monitoring and diagnosing method, electromagnetic energy flows
originated from AC loss properties are measured to estimate the soundness of the HTS devices without
contact.

In this study, firstly, it is clarified that the critical current of the HTS winding can be
estimated from the measured electromagnetic energy flows. Secondly, it is shown that numerically
calculated electromagnetic energy flows around HTS wires were a good agreement with experimental
data.
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Fig. 2 Normalized magnetic field dependences of
energy flows, where the horizontal axis is
normalized magnetic fields by penetration fields.
The penetration fields are assumed the applied
magnetic fields at which normalized energy flows
are peak values. Open, gray and solid symbols
represent measured positions, N, M and F,
respectively.
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Fig. 3. Temperature dependences of the critical current. A

solid line represents measured data on one turn sample.
Circles are estimated critical currents from energy flow
measurements. Open, gray and solid symbols represent N, M
and F, respectively.
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Fig. 4 Comparison between experimental data and
calculated data. Blue plots are calculated results
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