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Radio Sensing Techniques with Artificial Intelligence for Diagnosing Insulation
Deterioration of Ground Coils of Superconducting Maglev Systems
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Condition monitoring systems for a large number of ground coils: propulsion
coils and levitation-guidance coils are required to operate the superconducting magnetic levitation
(SC Maglev) systems safely. We have been developing a radio sensing system with artificial
intelligence for detecting a partial discharge (PD) which is a symptom of insulation degradation of
propulsion coils from SC Maglev trains. It was found that the relationship between the received
power of the UHF electromagnetic (EM) waves and the received power of the UHF PD current is
logarithmically linear; the relationship between the received power of the UHF EM waves and the
received power of HF and lower band PD current is also logarithmically linear; however, the variance

of the plots in the HF and lower band PD current is larger than that of the plots in the UHF PD
current. The apparent charge of PDs cannot be directly estimated from the received power of the UHF
EM waves due to the variance.
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