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Design and Fabrication of a LabView Based Partial Discharge Analyzer
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Abstract: This paper dealt with the fabrication of a partial discharge (PD) analyzer for insulation
diagnosis of power facilities like transformers, cables and gas-insulated switchgears. An analytic
algorithm for the phase (¢), the magnitude (q), and the pulse count (n) of PD pulse was designed and a
time-frequency (TF) map algorithm was applied in the system to eliminate noises by analyzing the time
and the frequency component of signals. All the algorithms were operated by a LabView graphical
program. The detection circuit consists of a coupling capacitor, a detection impedance, and a low noise
amplifier. A plane-plane and a point-plane electrode system were fabricated to simulate different types of
insulation defects. In the experiment, we could easily understand the characteristics of PD pulses using
the prototype PD analyzer.
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Fig. 1. Causes of accident in high voltage power facilities.
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Fig. 2. Architecture of the signal processing.
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C, = Test object capacitance
Cy = Coupling capacitor

ik = Displacement current Z = Voltage source connectors
Q = Transferred charge Zn = Measuring impedance

U, = Voltage at parallel-connected capacitors
*IEEE Tran. on Die. and Elec. Insu., “Procedure for Identification and Localization
of Dangerous PD Sources in Power Transformers”, Vol.12, No.5, 2005

G = Voltage source
i(t) = PD current pulses

Fig. 3. PD detection circuit specified in the IEC 60270.
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Fig. 6. Configuration of the experimental setup.
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Fig. 7. Example waveform of background noise.
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Fig. 9. Signal detection using the filter algorithm
(plane-plane electrode).
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