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Method for Identification of Partial Discharge and Noise Applying Clustering Technique
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Power equipment failure can occur due to partial discharge caused by an electric field concentrated in defects of solid insulation materials used
in equipment. Failure prediction technologies that use sensors to detect partial discharge are crucial for safe, stable equipment operation, however,
detecting a weak partial discharge signal amidst noise in very noisy conditions is very difficult.

Toshiba Infrastructure Systems & Solutions Corporation has developed a method to identify a partial discharge signal from noise even in severely
noisy environments by applying clustering techniques to classify pulse waveforms in sensor signals while taking into consideration phase broad-
ening. This method caters to the demand for applying optimal diagnostic services according to power equipment characteristics and installation

environments.
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Partial discharge test system using needle-flat plate electrode and
transient earth voltage (TEV) sensor
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Diagnostic flowchart of identification of partial discharge and noise
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Waveform processed by Hilbert transform
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Identification of partial discharge using X-Y plot
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Examples of noise and partial discharge waveforms
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Example of noise and partial discharge synthesized waveform
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Results of identification of partial discharge obtained via new method
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Results of identification of partial discharge shown by plots in polar
coordinates
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