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On-Board Radio Sensing Techniques for Diagnosing Insulation Deterioration of
Ground Coils of Superconducting Maglev Systems
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In superconducting magnetic levitation (Maglev) systems, superconducting
magnets are located on both sides of the vehicles and ground coils are attached to sidewalls of the
guideway; the vehicles are levitated, guided, and propelled over the guideway by the electromagnetic

force between them. Because a partial discharge (PD), which is a degradation symptom of insulating
resin of the ground coils, emits wideband electromagnetic (EM) waves, a radio sensing system for
locating the PD source by receiving the EM waves has been developed. In this study a radio
interferometer system with a vector-antenna was developed. The experimental results showed the
relationship between the PD current and the EM waves emitted from it. Partial discharges generated

in_a mock-up of propulsion coil could be detected from a test bogie running at the speed of 200km/h
using the radio interferometer system with a vector-antenna.
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