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Simulation and optimization of insulation structure of
500 kV natural ester insulating oil transformer

JI Weitao, DU Yinghui, LI Xiangjun, ZANG Ying
(Shandong Power Equipment Company Ltd., Jinan 250002, China)

Abstract: When the typical insulation structure of 500 kV transformer based on mineral oil is directly applied to the natural
ester insulating oil transformer, there are weak points of insulation that need to be improved. In this study, the safety margin
of the insulation structure scheme for mineral oil was improved by increasing the main insulation distance, thickening the
winding insulation, and optimizing the distribution of longitudinal capacitance of the winding. A designing scheme of
insulation structure for 500 kV natural ester insulation oil transformer was formed, and simulation verification of the main
insulation and longitudinal insulation of the new scheme was carried out. The results show that the scheme meets the

insulation design requirements, the prototype of 500 kV natural ester insulating oil transformer developed with this scheme
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has successfully passed all the insulating tests.
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Tab.3 Field strength margin between regulating and

excitation windings under power frequency electric field
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