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Abstract: The dry DC-link capacitor bushing, under the effect of long-term DC bias and high-frequency
ripple voltages, is prone to electric-field concentration at such areas as inner edge of sheds and the interface
of gasket rings, causes partial insulation aging and thus effects long term operation reliability of the
equipment. Although the margin of its power frequency withstand voltage is higher, yet the non-uniformity
of electric field distribution is still a key issue in localization design. For improving the accuracy of electric
field analysis of bushing, a weak form framework combining the weighted residual method for weakening
and finite element discretization is adopted, thereby constructing a three - dimensional electrostatic field
model suitable for complete geometries and multi-medium structures, and the local mesh refinement is used
in the high-gradient regions to enhance calculation accuracy. The model is used for structure optimization
analysis after power frequency withstand voltage test verification. Based on the simulation result, a scheme is
proposed to deepen the sheds to 8 mm and increase the thickness of the lower part of the gasket ring to 15 mm,
which can significantly suppressure partial field intensity and improve electric field uniformity. The study
results in this paper have provided effective guidance for structural optimization and insulation performance

enhancement of localized dry DC-link capacitor bushing.
Keywords: DC-link capacitor; bushing; finite element method; electrostatic field; weighted residual

method ; finite element discretization
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Fig.1 Cross-sectional view of capacitor cover plate
assembly
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Fig. 3 Schematic diagram of finite element model
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Fig. 4 Overall simulation result contour plot of capacitor
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Fig. 6 Electric field distribution on the inner and outer
surfaces of capacitor bushing insulator
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Fig. 7 Electricfield intensity distribution diagram along
the outer surface path of insulator
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Fig. 8 Electric field distribution on the inner surface of
insulator
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Fig. 11 Electric field intensity distribution on the inner
surface path of the gasket ring
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Fig. 13 Detailed structural parameters diagram of the
bushing insulator and central conductive rod
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Fig. 14 Distribution diagram of the vertical component of
electric field intensity on the outer surface of the
insulator for different optimization schemes
and the original model
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Fig. 15 Electric field intensity distribution on the outer
surface path of the gasket ring for different optimization

schemes
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