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Abstract: In this paper, the aggregation morphology of copper products in transformer oil and its influence on the
ageing performance of transformer oil were investigated. The aggregation morphology of copper products in oil
were tested by molecular weight distribution test method, and the ageing properties of oil samples were also
analyzed periodically. The results show that the distribution of copper products changes with the ageing time
obviously. The proportion of ionic copper decreases gradually with the ageing time, while the proportion of
colloidal and suspended copper exhibit a tendency of continuous accumulation. The acid value and dielectric loss
factor of the transformer oil increase significantly with ageing time, while the breakdown voltage decreases
continuously. The concentration of ionic, colloidal, and suspended copper are positively correlated with the acid
value and dielectric loss factor, and negatively correlated with the breakdown voltage.
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Fig.1 Change of copper products with ageing time
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Fig.3 Change of the properties of transformation oil with ageing time
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Fig.4 Correlation between the concentration of cupric ion and the properties of transformation oil
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Fig.5 Correlation between the concentration of copper colloidal and the properties of transformation oil
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Fig.6 Correlation between the concentration of suspended copper and the properties of transformation oil
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