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Mixing Characteristics of Natural Ester and Mineral Insulating Oil
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Abstract: In the application scenarios of natural ester insulating oil, the technology of using natural ester
insulating oil to replace mineral insulating oil to prolong the service life of in-service old transformers has attracted
extensive attention at home and abroad. During the oil replacing process, the residual mineral insulating oil in
transformer will mix with the newly added natural ester insulating oil inevitably. In this study, the natural ester was
mixed with mineral insulating oil, and its volume fraction was 0%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,
90%, 100%, respectively. The properties of the mixed oils were studied by accelerated thermal ageing tests at
100°C for 168 h. The results show that with the increase of natural ester content, the degradation range of
breakdown voltage of the aged oil decreases, and the effect of water content on the breakdown voltage of the aged
oil decreases, while the acid value increases. When the volume fraction of the natural ester exceeds 30%, the
dielectric loss factor of the aged oil is lower than that of the oil before ageing. When the volume fraction of mineral
oil is 10%, the ignition point of the mixed oil is only 68.5% of that of natural ester.
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Tab.1 Main performance of natural ester and mineral oil
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Fig.1 Breakdown voltage of mixed insulating oil with

different proportion before and after thermal ageing
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Fig.2 Dielectric loss factor of mixed insulating oil with

different proportion before and after thermal ageing
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Fig.3 Acid values of mixed insulating oil with different

proportion before and after thermal ageing
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Fig.4 Water content of mixed insulating oil with different

proportion before and after thermal ageing
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Fig.5 Ignition point of mixed insulating oil with different

proportion before and after thermal ageing
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