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Abstract: Natural ester and synthetic ester insulating oils are getting more and more application in transformer industry
because of their eco-friendly and excellent fire resistance characteristics. At present, there is no precedent in China for the
application of environment friendly ester insulating oil in 220 kV power transformers for offshore substation. According to
the characteristics and requirements of offshore substation, the selection of transformer ester oil types and insulation system
types were studied in this paper. Taking SZ-150000/220 type transformer as the object, an improved model of the
transformer body structure was established for simulation analysis, and the simulation results show that the ester insulating
oil meet the requirements of insulation and temperature rise of 220 kV power transformer. The feasibility of ester insulating
oil applied in 220 kV power transformer for offshore substation was discussed through comparative analysis and simulation
calculation, and an optimized design scheme was proposed to make the equipment adapt the requirements of offshore
operating environment, which provides a reference for the application of ester oil transformer in offshore substation.
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Fig.1 Typical diagram of offshore substation
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Tab.1 Typical performance parameters of three insulating oils
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Tab.2 Comparison of common insulation combination for

ester oil transformers
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Fig.2 Schematic diagram of class [ insulation combination
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Fig.3 Schematic diagram of class Il insulation combination
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Fig.4 Schematic diagram of class III insulation combination
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Tab.3 Temperature rise limit of different
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Fig.5 Simplified calculation model of main insulation

electric field of transformer
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Fig.6  Equipotential lines distribution of transformer main

insulation under power frequency
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Fig.7 Electric field intensity distribution nephogram of

transformer main insulation under power frequency
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Fig.8 Simulation diagram of transformer winding

temperature field
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Fig.9 Layout plan of main transformers for

offshore substation
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