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Abstract: The distribution transformers serving in the distribution network of urban villages have been in heavy overload
operation for a long time, and the number of transformers approaching or even exceeding their design life is increasing.
Prolonging their service life by replacing natural ester insulating oil is a feasible method of life extension. In this paper, the
thermal ageing characteristic of aged mineral insulating oil-impregnated paper in natural ester was tested to analyze the
pyrolysis characteristics of cellulose. Then the residual life of oil-impregnated paper after replacing natural ester was
predicted by the pyrolysis kinetic model of oil-impregnated paper cellulose. The results show that the influence of the
residual mineral insulating oil in the oil-impregnated paper on the pyrolysis process of cellulose after replacing the natural
ester can be ignored. The moisture content of insulating paper is an important factor affecting its pyrolysis reaction, and the

replacement of natural ester can significantly decrease the moisture content of insulating paper and delay the pyrolysis rate
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of insulating paper cellulose.
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Fig.1 Degree of polymerization versus ageing time at

140°C for oil impregnated paper
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Fig.2 Water content versus ageing time at 140°C for

oil impregnated paper
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Fig.3 Predicted degree of polymerization versus ageing time

at various temperature for mineral oil impregnated paper
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