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Abstract : In this paper, we investigated the influence of gap length and tip radius on breakdown of mineral based
insulation oil. Applied voltages were DC and AC voltage. Electrode system was needle-plane structure. The tip radius of
needle electrode was 5, 10, 20 and 25um, respectively. We measured breakdown voltage for each of tip radius with
increasing electrode gap, 2mm to 12mm. Electric breakdown strength at tip was calculated using Mason's equation
contained geometric figure.

As gap length increased, breakdown strength increased linearly. But, as tip radius of needle increased, breakdown strength
decreased exponentially. It can be explained by the phenomenon that electron is easily injected, as tip radius increases,
and effective work function decreases. When appling DC voltage, breakdown strength was higher when polarity of needle
was negative than positive. It is because of the space charge effect in accordance with the influence of liquid motion.
Key Words : electrical insulating oil, breakdown strength, gap length
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Fig. 1. Experimental setup for measuring breakdown strength
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Fig. 2. Needle-Plane electrode
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Fig. 3. Breakdown strength with tip radius at AC voltage
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Fig. 4. Breakdown strength with gap length
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Fig. 5. Breakdown strength with tip radius when needle
electrode is positive
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Fig. 6. Breakdown strength with tip radius when needle
electrode is negative
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Fig. 8. Breakdown strength with gap length when needle
electrode is positive
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