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Study on Retrofill Mineral Insulating OQil Transformer with
Two Kinds of Ester Insulating Oils

LU Zhaojun, YUAN Fei, HAO Quan, AN Shuhuai, LT Mu
(State Grid Shandong Electric Power Company, Jinan 264000, China)

Abstract: This paper mainly studied the feasibility of retrofilling traditional mineral oil transformer with ester
insulating oil, including natural ester and mono-ester insulating oil. At first, two kinds of ester insulating oil were
mixed with mineral oil, respectively, and their electrical and physicochemical characteristics were studied. On this
basis, two 10 kV mineral oil transformers were retrofilled with two kinds of ester insulating oil, respectively, and
the overall characteristics of the transformers before and after retrofilling were tested. The results show that after
using the mono-ester insulating oil to retrofill the mineral oil transformer, the temperature rise of the transformer
decreases, the capacitance to ground increases, and the insulation resistance decreases. After using the ester
insulating oil to retrofill the mineral oil transformer, the temperature rise of the transformer increases, the
capacitance to ground increases, and the insulation resistance decreases. It is feasible to retrofill mineral oil
transformer with two kings of ester insulating oils, and using the mono-ester insulating oil to retrofill the old
mineral oil transformer can improve its heat dissipation capacity. However, it should pay attention to the reduction
of transformer insulation resistance after retrofilling the mono-ester insulating oil.
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Tab.l Conventional electrical and physicochemical

properties of three insulating oils
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i f5/°C -32.5 -20 -35
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Fig.1 Change trends of breakdown voltage of mixed oil

with the content of ester insulating oil
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Fig.2 Change trends of volume resistivity of mixed oil

with the content of ester insulating oil
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Fig.3 Change trends of kinematic viscosity of mixed oil

with the content of ester insulating oil at 40°C
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Fig.4 Change trends of fire point of mixed oil with the

content of ester insulating oil
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Tab.3 Electrical, physical, and chemical characteristics of

insulating oil before and after retrofill transformer oil
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PR (90C)/(x10"Q'm) 4.3 2.1 2.4
i 2 HUE(2.5mm)/kV 68 73 75
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Fig.5 Winding temperature rise of the transformers with
mineral oil, DL-7 oil, and RAPO oils under

different load rates
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