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Abstract: This paper dealt with the radiated electromagnetic wave detection of partial discharge (PD) in
oil for insulation diagnostics of oil-immersed transformers. Three types of electrode system were
fabricated to simulate the insulation defects that could occur in oil-immersed transformers. Frequency
components of radiated electromagnetic wave in oil was measured by broadband bi-conical antennas of
300 MHz~2 GHz and a spectrum analyzer of 9 kHz~3 GHz. Frequency component of electromagnetic
waves from PD in oil were highly distributed at 500 MHz. From the result, a narrow-band monopole
antenna with the center frequency of 500 MHz was fabricated. We could detect PD signal in insulation
oil without an influence of external noise by a measurement system which consists of the prototype
monopole antenna, a LNA (Low Noise Amplifier), an oscilloscope and a spectrum analyzer.
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Fig. 1. Configuration of the electrode system. (a)
needle-plane, (b) plane-plane, (c) sphere—sphere.
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Fig. 2. Configuration of the experimental setup.
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Fig. 3. Frequency spectrum of background noise.
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Fig. 4. Frequency spectra for the electrode systems. (a)
needle-plane, (b) plane-plane, (¢) sphere-sphere.
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Table 1. Peak frequency component for the electrode
systems.
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Fig. 5. Prototype monopole antenna. (a) schematic
diagram, (b) photograph.
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Fig. 6. S11 of the prototype monopole antenna.
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Fig. 7. Configuration of the experimental setup.
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Fig. 8. Result of PD measurement (needle-plane). (a)
waveform, (b) frequency spectrum.
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Fig. 9. Result of PD measurement (plane-plane). (a)
waveform, (b) frequency spectrum.
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Fig. 10. Result of PD measurement (sphere-sphere). (a)
waveform, (b) frequency spectrum.
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