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Abstract

This paper presents the design and construction of a test set for measuring the breakdown
voltage of liquid insulation according to ASTM D1816 standards. The testing procedure involved
measuring the breakdown voltage of transformer oil insulation at gap distances of 0.5, 1.0, 1.5, 2.0,
and 2.5 millimeters. The breakdown voltage tests at a gap distance of 2.0 millimeters, as per ASTM
D1816 standards at 25°C, showed an average breakdown voltage of 8.67 kV and an average electric
field stress of 4.34 kV/mm. The investigation into the effects of transformer oil temperature on
breakdown voltage revealed that the breakdown voltage resistance of transformer oil increases with
higher insulation oil temperatures. The results of this research will serve as a crucial foundation for
developing testing equipment and analyzing liquid insulation quality in the electrical industry in

the future.
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0.50 4.34 4.31 4.29 4.33 a.27 4.31
1.00 5.56 5.49 5.38 5.40 5.46 5.46
1.50 7.62 7.54 7.43 7.59 7.37 7.51
2.00 8.71 8.67 8.59 8.63 8.75 8.67
2.50 9.97 10.25 10.13 9.86 9.92 10.03
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25 °C 4.31 5.46 7.51 8.67 10.03
50 °C 4.52 5.74 8.19 9.38 10.78
75 °C 4.90 6.09 8.83 10.01 11.66
90 °C 5.86 6.87 9.63 11.33 13.12
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