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Insulation structure design and verification of 1 100 KV epoxy resin
impregnated paper capacitive bushing at grid side of converter transformer
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Abstract: The 1 100 kV bushing at the grid side of converter transformer in the converter station commonly adopts oil-
impregnated paper capacitive bushing technology, which has prominent issues with abnormal gas production, prone to oil
leakage and internal discharge failures. In order to improve the safety and reliability of 1 100 kV grid side bushings, we
designed an epoxy resin impregnated paper capacitive bushing at the grid side of converter transformer. Firstly, the
insulating materials, insulation structure, insulation coordination, and manufacturing processes of the bushing were studied.
Secondly, the theoretical design of the bushing capacitive core was completed, and the designed product was simulated and
analyzed using the finite element method. Finally, the prototype was produced and type tests were conducted. The results
show that the simulation results of electric field distribution, hot-spot temperature, and mechanical stress of the newly
developed 1 100 kV epoxy resin impregnated paper capacitive bushing all meet the application requirements, with an
improvement of 3% in electric field safety margin. This bushing has successfully passed the type tests according to domestic
and international standards, and all assessment indicators meet expectations.
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Fig.1 The basic structure of ERIP capacitive bushing
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Fig.2 The design process of ERIP capacitive bushing
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Fig.3 Schematic diagram of the layout of electrode
plates in bushing core
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Fig.4 1100 kV ERIP capacitive bushing model
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Fig.5 Simulation cloud image of electric field of the bushing
under 1 200 kV power frequency voltage
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Fig.6 Electric field distribution of the bushing under
1 200 kV power frequency voltage
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Fig.7 Radial field strength distribution curve of the capacitor
core under 1 200 kV power frequency voltage

B8 2400 kVHTHHEETEENBAHTEZE
Fig.8 Simulation cloud image of electric field of the bushing
under 2 400 kV impulse voltage
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Fig.9 Electric field distribution of bushing under 2 400 kV
impulse voltage
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Fig.10 Radial field strength distribution curve of the
capacitor core under 2 400 kV impulse voltage
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Fig.11 Cloud image of hot spot temperature of the bushing
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Fig.12 Cloud image of bushing mechanical stress
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Fig.14 Simulation calculation of electric field on the

oil side of bushings
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Fig.15 Newly developed bushing and its structure image
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