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Design and Fabrication of an Ultra-low Partial Discharge Measurement System
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ABSTRACT

This paper presents an ultra-low partial discharge(PD) measurement system that has been accepted as a

non-destructive method to estimate electrical insulation of low-voltage electric devices. The PD measurement
system is composed of a coupling network, a low noise amplifier, and associated electronics. A shielding box
is used to make a better condition against electromagnetic interference. A low cut-off frequency of the
coupling network was ‘"1 MHz (-3dB). Calibration tests on laboratory set-up have shown that the PD
measurement system has a stable sensitivity of 11.4 mV/pC. In an application experiment on a low-voltage
induction motor (5 HP), we could detect 0.77 pC level of partial discharge pulse at the applied voltage of AC
664 Vpeak.
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Fig. 1 Equivalent circuit of partial discharge
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Fig. 2 Basic circuit for partial discharge
measurement
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Fig. 3 Configuration of a coupling circuit
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Fig. 4 Frequency characteristic of
the coupling circuit
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Fig. 5 Configuration of the amplifier
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Fig. 6 Experimental apparatus
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Fig. 7 Noise level of the PD measurement system
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Fig. 8 Calibration results of the PD pulse
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Fig. 9 Measured PD waveform in low-voltage
induction motor
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