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Effect of Natural Ester Insulating Oil on Temperature Rise and
Overload Characteristics of Winding for Power Transformer
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(1. a. State Key Laboratory of Reliability and Intelligence of Electrical Equipment; b. Key Laboratory of
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Abstract: A two-dimensional fluid-solid coupling model of 110 kV power transformer was established, the
winding temperature rise characteristics of natural ester insulating oil power transformer and mineral insulating oil
power transformer were compared and analyzed by finite-volume method, and the correctness of the calculating
method was verified through experiments. At the same time, the winding overload characteristics for the same
transformer with two insulating oils were compared. The results show that the winding temperature rise of the
natural ester insulating oil transformer is slightly higher than that of the mineral insulating oil transformer, and the
difference of their hot spot temperature rise is 4.7°C , but the natural ester insulating oil can improve the
transformer temperature rise limit by 10 K. Thus, the winding temperature rise characteristics of natural ester
insulating oil transformer is better than that of mineral insulating oil transformer. The overload capacity of natural

ester insulating oil transformer is better than that of the mineral insulating oil transformer, and the difference
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between their overload performances expands further as the overload multiplier increases.

Key words: natural ester insulating oil power transformer; winding temperature rise; overload capacity; finite-

volume method
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Tab.1 Calculated values and measured values of

winding loss and impedance voltage
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Fig.2 The heat source density of winding
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Fig.3 Transformer physical model
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Fig.4 Comparison of physical and chemical properties of

two insulating oils
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Fig.5 Temperature field distribution of natural ester

insulating oil transformer and its enlargement diagram
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oil transformer and its enlargement diagram
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Fig.7 Winding temperature comparison of

two insulating oil transformers
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Tab.3 Comparison of hot-spot temperature resistance of

various insulating papers in two insulating oil transformers
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Tab.4 Comparison results of winding temperature rise
calculated value and measured value for two insulating oil

transformers
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Fig.8 Comparison of hot-spot temperature during

overload of two insulating oil transformers
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temperature limit during overload
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