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Study on the Breakdown of the Transformer Insulating Oil in Nonuniform Electric Field
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Abstract: A breakdown voltage and breakdown electric field of the transformer insulating oil of liquid dielectric were studied
in uniform electric field and non-uniform electric field and the transformer insulating oil was observed by the process reached
breakdown. Insulation performance evaluation of the liquid dielectric was evaluated at the electrode spacing of 2.5 mm under
the conditions of domestic and international standards (KS C IEC 60156), so a comparative review was conducted at the electrode
spacing of 2.5 mm. When the electrode spacing is 2.5 mm, the average breakdown voltage is 38.5 kV for sphere-sphere electrodes,
26.6 kV for plate-plate electrodes, 22.9 kV for needle-needle electrodes, and 24.3 kV for sphere-needle electrodes. 23.7 kV for
the sphere-plate electrode, and 20.7 kV for the needle-plate electrode. From these results, it can be seen that the average value
of the breakdown voltage at the electrode spacing of 2.5 mm, in ascending order, is sphere-sphere, plate-plate, sphere-needle,
sphere-plate, needle-needle and needle-plate. It was found that the breakdown voltage of the unequal field was lower than that
of the equal field.
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Fig. 4. Shape of electrodes: (a) sphere electrode, (b) flat electrode,
and (c) needle electrode.
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Fig. 5. The average value and standard deviation of the breakdown
voltage in sphere-sphere electrode.
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Fig. 6. The average value and standard deviation of the breakdown
electric field in sphere-sphere electrode.
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Fig. 7. The average value and standard deviation of the breakdown
voltage in plane-plane electrode.
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Fig. 8. The average value and standard deviation of the breakdown
electric field in plane-plane electrode.
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Fig. 9. The average value and standard deviation of the breakdown
voltage in needle-needle electrode.
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Fig. 10. The average value and standard deviation of the breakdown
electric field in needle-needle electrode.
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Fig. 11. The average value and standard deviation of the breakdown
voltage according to shape of electrodes in 2.5 mm of electrode gap.
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