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Abstract: DC bushing is one of the main factors that restrict the development and safe operation of DC power transmis-
sion and transformation technology in China. This paper presents a technical route of high-voltage (HV) bushing with
nonlinear electric field grading layer. The influence of the position and length of grounding plate, geometric size and non-
linear parameters of electric field grading layer on electric field distribution of HV bushing is studied by simulation. The
analysis reveals that the position and length of grounding plate mainly affect the value and concentration area of electric
field on the conducting rod surface. The length, nonlinear parameters and position of electric field grading layer have sig-
nificant influence on the electric field distribution inside and on the surface of the bushing. The longer electric field
grading layer, lower threshold electric field of nonlinear material and longer distance from the electric field grading layer
to the surface of the conducting rod will lead to a good electric field grading effect. The electric field distribution of HV
bushing with nonlinear electric field grading layer under DC differs significantly from that under AC. The electric field
grading layer with higher threshold electric field shows better electric field grading effect. This work shows that the non-
linear electric field grading layer will effectively grading the electric field distribution in HV bushing without capacitive
electric field grading structure. It will provide reference for the application of nonlinear material in HV bushing.
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Fig.1 Structure of high voltage bushing core with electric field

grading layer
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Table 1 Materials and electric parameters of different parts in

the model
A HEXS A 2 B F /(S m ™)
BB, S %2 103 6x107
F UG )R 4 1x1074
CEREOL 30 ooetE
A 1 110715

R2 ARLHEE GBS SH

Table 2 Conductance parameters of nonlinear composites

el oo /(S'm™) A
S1 3.64x10712 7.34x107°
S2 1.47x10710 9.11x107°
S3 8.19x10710 1.32x1073
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with the position of grounding plate
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