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Fig.1 The ANSYS iterative optimization design
based on PTC Creo modeling
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Fig.2 The three-dimensional finite
element model of valve tower
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Fig.3 Solution domain of valve tower model
considering valve hall size
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Fig.4 Electric field distribution on the valve towe surface
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Fig.5 Electric field distribution of top bus
tube with or without top shield
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Fig.6 Electric field distribution of internal sub
module with or without top shield
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Fig.7 Distribution of parasitic capacitance
to ground for valve tower
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Table 1 Comparison of parasitic capacitance
to ground with or without top shield pF

5o X L HL 2%
TCTHHR 5+ AR A TOUER B# HE A
Copc 203.55 284.32
Cis 9.077 8.22
Cic 9.07 8.22
Cioc 32.39 30.57
Cisc 9.07 8.22
Cic 9.07 8.22
Cise 31.41 30.26
Cic 8.17 7.99
Ciic 8.16 7.99
Cioc 30.44 29.93
Co 8.17 7.99
Cos ¢ 8.16 7.99
Cor ¢ 29.72 29.36
Cosc 40.58 40.38
Cos 40.57 40.38
Cosc 29.01 28.78
Cozc 40.58 40.38
Cooc 40.58 40.38
Coc 14.50 14.39
TCue = TCso T Cne i eyid
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Fig.8 Equivalent circuit of valve tower
under operating impulse
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Fig.9 The port voltage of sub module
under operating impulse
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Fig.10 Schematic diagram of maximum field strength
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Table 2 Comparison between VSC
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Table 3 The maximum electric field intensity corrspond-
ing to different distances among equalizing parts

BB /mm R RIS A/ (kY -mm ™)
0 2.31
150 2.39
300 2.45
450 2.67
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Test wiring of valve tower and test valve hall
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Fig.12 Voltage waveforms of impulse
test for valve tower
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Optimization design of electric field distribution for £800 kV VSC valve
YAO Hongyang', WEN Weibing”, XIE Yeyuan', YANG Yong’
(1. NR Electric Co.,Ltd.,Nanjing 211102, China;
2. State Grid Economic and Technological Research Institute Co.,Ltd.,Beijing 102209, China)

Abstract : The voltage source converter based high voltage direct current transmission ( VSC-HVDC) project has entered the era
of ultra-high voltage (UHV). Electric field equalizing design of the existing VSC valve cannot meet the requirement of UHV. In
order to reduce the electric field density of the top tubular busbar of £800 kV VSC valve, the modeling technologies of PTC Creo
and ANSYS are applied for the three-dimention complex valve tower modeling to analyze electrostatic field finite elements. By
adding a top shield plate equalizing connected with the top tubular busbar, the peak electric field densities of the top sub
modules and tubular busbar are reduced obviously. The parasitic capacitance parameters of the valve tower are extracted. The
influence of the top shield plate on the voltage distribution of sub-modules under the switching impulse is analyzed. The
influence of distance among electric field equalizing parts on the distribution of peakelectric field is studied. The optimal electric
field equalizing design of +800 kV VSC valve is obtained, and the experiment of impulse voltageon valve tower prototype is
tested. The proposed optimization measurement improves the stable operation of VSC valve in UHV application,and provides a
design reference for the application of VSC valve in subsequent UHV VSC-HVDC projects.

Keywords : voltage source converter ( VSC) valve; finite element analysis; electric field distribution; parasitic capacitance;

electric field distribution of valve tower
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