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Research on Electric Field Distribution Characteristics Simulation Under Typical Defects in
the Scaled Model of Valve Side Bushing of UHV Converter Transformer
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Abstract: Metal particles mixed into the bushing on the valve side of the converter transformer and cracks in the ca-
pacitor core are common faults at present. The research on electric field distribution of the bushing under different
voltages and the influence of defects on the electric field distribution are of great significance to the optimization de-
sign and failure analysis of the bushing. In this paper,the +800 kV UHV converter transformer bushing is taken as a
prototype,a £72.5 kV epoxy-impregnated paper capacitive bushing simulation model is set up, the potential and elec-
tric field distribution of the bushing under AC and DC voltage is calculated, and the influence of two defects on the
electric field is researched. The results show that the bushing, in case of containing metal particles or crack defects,
has a greater influence on the distortion of the electric field. The research results not only provide a basis for the sub-
sequent analysis of partial discharge tests of different defects in the scaled bushing model, but also provide a refer-
ence for the optimal design of epoxy-impregnated paper capacitive bushing.
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Fig. 1 Two-dimensional axisymmetric model
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Fig.2 Three-dimensional model
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Table 1 Physical parameters of each material in the valve-

side bushing model of converter transformer

I FHXF A LB LA 2R/(S m™)
| 1.000x10° 6.0x10’
SER 1.000x10° 4.0x10°
I i 40 4.000 1.0x10™
SFs 1.002 1.0x107"
e 1.000%10° 3.8x107
AR 3.000 1.0X10™
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Table 2 Structural parameters of the valve-side bushing

model of converter transformer

JZE WA K /mm  Efmm A /mm 2/ mm
10 335 94.4 296.4 1.8
9 404 90.8 285.1 1.8
8 473 87.2 273.8 1.8
7 542 83.6 262.5 1.8
6 612 80.0 251.2 1.8
5 682 76.4 239.9 1.8
4 752 72.8 228.6 1.8
3 823 69.2 217.3 1.8
2 894 65.6 206.0 1.8
1 965 62.0 194.7 1.0
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Fig. 3 Electric field distribution generated by space

charge on the surface of the medium
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Fig.4 Potential distribution diagram of valve side
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Fig. 5 Electric field distribution diagram of valve side

bushing under DC voltage
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Fig. 6 Radial potential distribution and electric field

distribution diagram of bushing under DC voltage
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Fig. 7 Potential distribution diagram of the valve side

bushing under AC voltage
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Fig. 8 Electric field distribution diagram of valve side

bushing under AC voltage
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Fig. 9 Radial potential distribution and electric field
distribution diagram of the bushing under AC voltage
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Fig. 10  Potential distribution diagram of the valve side
bushing under AC and DC voltage
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Fig. 11 Electric field distribution diagram of valve side
bushing under AC and DC voltage
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Fig. 12 Radial potential distribution and electric field
distribution of bushing under AC and DC voltage
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Fig. 15 Radial distribution of electric field in casing after
adding metal particles under DC voltage
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Fig. 17 Radial distribution of electric field in a bushing

containing metal particles under AC and DC voltage
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Table 3 Electric field calculation voltage value
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Fig. 23 The relationship between the peak value of AC
and DC voltage and the peak value of electric field

intensity when metal particles are contained
12001

= 1000}
800}
600}

4001

HIZ R /(KV  mm’!

2001

10 20 30 40 50 60 70 80 9
NN - VIRY

E24 SFGMTERBEEESEGRREEEEXRE

Fig. 24 The relationship between the peak value of AC

and DC voltage and the peak value of electric field strength
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