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Electric field distribution and structural design of a converter valve tower
in a VSC-HVDC transmission system
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Abstract: To study the surface electric field distribution of a converter valve tower in different structural designs in the
VSC-HVDC transmission system, the electrostatic field of a converter valve tower is simulated using finite element
ANSYS. First, the electric field distribution of the corona ring on the top is analyzed at different pipe diameters. It turns
out to be similar under each pipe diameter, and there is no need to add a small corona ring inside the corner of the top
corona ring. Then the electric field distribution of the plate and tubular shields is also studied. The two shielding systems
both have good shielding ability to the valve tower, and the plate shielding system is slightly better than the tubular.
Finally, the electric field distribution of the flange at the bottom of the valve tower is analyzed. The field is mainly
concentrated at the bulge of the diagonal insulator connected to it. It provides accurate design ideas and detailed reference
directions for the subsequent design of a converter valve tower in a VSC-HVDC transmission system.
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Fig. 1 Model of converter valve tower
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Fig. 4 Simulation model of the top corona ring
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Fig. 5 Electric field distribution of 150 mm pipe diameter
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Fig. 6 Electric field distribution of 170 mm pipe diameter
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Fig. 7 Electric field distribution of 200 mm pipe diameter

[E 8 220 mm ERTHEBHTH
Fig. 8 Electric field distribution of 220 mm pipe diameter
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Fig. 9 Electric field distribution of 230 mm pipe diameter
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Fig. 10 Electric field distribution of 250 mm pipe diameter
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ring of each pipe diameter
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Fig. 11 Relative position of different pipe diameters and the
chamfers of the corona ring
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Fig. 12 Small corona ring on top of the converter
valve tower in VSC-HVDC
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Fig. 13 Mounting plate of corona ring on top of the
converter valve tower in VSC-HVDC
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Fig. 16 Electric field distribution of tubular shield
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Fig. 17 Surface electric field distribution of the capacitor in the
components of the tubular shield system
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Fig. 19 Surface electric field distribution of the capacitor
in the components of the tubular shield system
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Fig. 20 Electric field distribution of the tubular shield system
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Fig. 21 Surface electric field distribution of the capacitor
in the components of the tubular shield system
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Fig. 25 Surface electric field distribution of metallic materials
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