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Study on the Designing of Transformer Bushing with Oil-separated Structure and Its
Verifying
LUO Yu', WANG Han', WU Xixiu*, FENG Yu?, DU Yan?, MENG Peipei*
(1. College of Automation, Wuhan University of Technology, Wuhan 430070, China; 2. China Electric
Power Research Institute, Wuhan 430074, China)

Abstract: For the problem of long maintenance cycle and high cost after transformer bushing failure, an oil
separated plug-in bushing design is proposed, which separates the bushing oil-in part from the transformer
tank through the base structure, so that the inner cavity of the base and the inner cavity of the transformer
tank form two independent cavities, thus making the transformer bushing pluggable and greatly simplifying
the maintenance process. The insulation level of the capacitor core is an important performance indicator of
the bushing. For this reason, the paper specifically discusses how to carry out the improved design of the
pluggable bushing rubber-impregnated paper capacitor core, and manufactures a prototype. To verify the
correctness of the base structure and capacitor core design, simulation and experimental validation studies
were carried out . Among them, the simulation verification is to establish a three-dimensional elec-
tric-magnetic-thermal coupling model of the entire bushing to analyze the temperature rise and electric field
distribution under the working frequency conditions, focusing on the effects of Joule heat, eddy loss and
dielectric loss on the temperature rise. Simulation results show that: the maximum field strength of the ca-
pacitor core is about 2.29 kV/mm, which has enough safety margin and good ability to improve the electric
field distribution; the highest temperature of the bushing under the working frequency condition appears near
the plugging head of the base, which is 97.215 °C, which meets the bushing design requirements. The test

results show that the insulation level of the prototype design is enough, and the temperature rise test results
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show that the error is small compared with the simulation results. Both simulation and test show that the de-

sign has good insulation performance and current carrying capacity.

Key words: transformer bushing; plug-in structure; capacitor cores; electric-magnetic-thermal coupling;
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Fig. 15 Calculated results of 3D vortex field
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Fig. 16 Temperature field calculation results
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