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Long-term thermal ageing characteristics of natural ester impregnated
silane modified insulating paper system
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Abstract: As a kind of environment friendly liquid dielectric with high ignition point and degradability, natural ester
insulating oil is widely considered as a good substitute of mineral oil in power transformers. In order to improve the
electrical and thermal ageing properties of natural ester-paper insulation system, the surface of cellulose insulation paper was
modified by silane coupling agent, and the oil-paper composite insulation combinations of natural ester, traditional mineral
oil, ordinary insulation paper, and silane modified insulation paper were conducted accelerated thermal ageing tests. The
ageing characteristic paremeters of oil-paper during the thermal ageing of four combinations were compared and analyzed.
The results show that the insulating paper modified by silane can maintain a relatively complete three-dimensional network
structure of cellulose during thermal ageing, and improve the ageing resistance and electrical performance of the natural
ester-paper system.
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Fig.1 Modification of cellulose insulating paper
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Tab.2 Detection method for feature parameter of samples
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Fig.2 Insulation paper breakdown voltage test circuit
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insulating oil during thermal ageing
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Fig.7 Weibull distribution of breakdown voltage of

insulating oil during thermal ageing
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Tab.3 Statistical parameters of breakdown voltage of

insulating oil in different combinations of samples
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insulating paper during thermal ageing
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insulating paper during thermal ageing
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insulating paper in different combinations of samples
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