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Fig.1 Schematic diagram of valve-side busing
of GGF converter transformer
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Fig.2 Simulation model of valve-side
busing of converter transformer
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Table 1 Physical parameters of each
material in the simulation model
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Fig.3 3D simulation model of valve-side
busing of converter transformer
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Fig.4 Axial distribution of electric field of bushing
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Fig.5 Section view of valve side bushing
of converter transformer
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Fig.6 Coaxial cylindrical structure of
double-layer medium
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Fig.7 Distribution of space charge at the interface of
the medium under 500 kV DC voltage
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Fig.8 Electric field produced by space charge
without considering the applied voltage
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Fig.9 Radial distribution of electric field
under 500 kV DC voltage
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Fig.10 Radial distribution of electric field under 500 kV
DC voltage considering influence of space charge
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Fig.11 Distribution of space charge at the interface of

the medium under 166.7 kV AC voltage
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Fig.12 Radial distribution of electric field
under 166.7 kV AC voltage
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Fig.13 Radial distribution of electric field under
AC-DC compound voltage
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Fig.14 Radial distribution of electric field under
AC-DC compound voltage considering
influence of space charge
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Fig.15 Radial distribution of electric field under
500 kV DC voltage after adding metal particle
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Fig.16 Radial distribution of electric field under
166.7 kV AC voltage after adding metal particle
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Fig.17 Radial distribution of electric field under AC-DC
compound voltage after adding metal particle
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Fig.18 The maximum value of local field strength of
metal particles at different positions
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AC-DC compound voltage considering
influence of space charge
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Influence of space charge and metal particles on the electric field

distribution of converter transformer is valve-side bushing
MENG Xuan, GUO Ruochen, YUAN Wenze, LI Junhao

(School of Electrical Engineering,Xi'an Jiaotong University,Xi'an 710049, China)
Abstract : The valve-side bushing of converter transformer bears AC-DC compound voltage , which has strict requirements on the
performance and quality of the bushing. Under DC voltage , the accumulation of space charge at the interface of different medium
causes the distortion of local electric field,and the existence of metal particles greatly increases the local electric field strength,
both of which reduce the insulation performance of the bushing. In this paper,according to the structure of valve-side bushing of
converter transformer,the simulation model of valve-side bushing is established by using finite element analysis software. The
electric field distribution of the bushing under different types of voltage after adding space charge and the influence of metal
particles on the local electric field are analyzed. The results show that the space charge at the dielectric interface is easier to
accumulate under DC voltage,and the space charge is able to cause the distortion of the local electric field inside the bushing
under AC-DC compound voltage. The degree of local electric field distortion of metal particles under DC voltage is greater than
that under AC voltage, and the influence of metal particles on the degree of electric field distortion has little to do with its
location in SFK.
Keywords : AC-DC compound voltage ; valve-side bushing; electric field distribution; space charge; metal particles; electric

field distortion
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