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Influence of Impregnating Natural Ester on Insulation Parts
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(Power test and Research Institute of Guangzhou Power Supply Bureau of Guangdong Power Grid,
Co., Ltd., Guangzhou 510410, China)

Abstract: Firstly, a natural ester was exposed to the air, and the relationships between its properties and exposure
to air duration were measured. Then the oxidation situation of insulating part impregnated with natural ester in air
was observed, and the natural ester on the insulating part was removed by traditional gas-phase drying method.
Finally, the withstand field strength of solid insulating parts in natural ester transformer was calculated by an
electric field analysis software. The results show that the water content of the natural ester increases significantly
after exposure to air, but its other characteristics change little. There is no oxide film forming on the surface of
insulating parts after exposed to room temperature for two months. The natural ester in insulating parts cannot be

removed by gas-phase drying method completely. The withstand field strength of insulating parts in natural ester
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transformer is 10% higher than that in mineral oil transformer with the same structure.
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Tab.1 Results of oxidation test for natural ester

FAHE fKE EFHE AR [l
IR /(x10°) /kV $/%  /(mgKOH/g)
AR AR <200 235 <4.0 <0.060
0 107 71 1.1 0.023
10 141 68 1.7 0.024
20 205 67 1.7 0.023
30 212 61 2.0 0.023
40 283 60 2.4 0.024
50 380 59 2.5 0.024
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Fig.1 Exposure to air test for insulation part
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Fig.2 Internal condition of insulation part
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Fig.3 Dimension of insulation block
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Fig.4 Vapor phase drying effect
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Fig.5 Electric field distribution in mineral oil transformer
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Fig.6 Electric field distribution in natural ester
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