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Abstract: To verify the comprehensive design rationality of £800 kV/5 000 A UHV converter valve under multiple
safety constraints, in this paper the numerical simulation analysis on the electric field of the full shielding system is
performed based on the seismic verification-proven structural design scheme. A 1:1 simplified three-dimensional
model is set up using Solidworks. The electric field simulation calculation is performed based on the ANSYS Max-
well simulation software , in accordance with relevant standards and consideration of the application boundary condi-
tions of the altitude correction factor as well as the use of the finite element method.The results show that, on the ba-
sis of ensuring excellent seismic performance, the maximum electric field strength at each part of the converter

valve still satisfies the extreme operating condition control value of 2.0 kV/mm, 1.4 kV/mm for the top shield,
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1.89 kV/mm for the bottom shield, 1.5 kV/mm for the layer shield, and 1.0 kV/mm for the interlayer water pipe , with

uniform electric field distribution. Furthermore , a mechanical-electrical collaborative margin framework is proposed

in combination with seismic data . It is demonstrated that the electric field strength of the bottom shield approaching

the control value is not a the design defect, but a systematic trade-off of electrical performance under the premise of

guaranteeing seismic performance. This work provides a referable methodology and engineering example for the

multi-physics collaborative design of complex UHV equipment.

Key words: ultra-high voltage direct current transmission; converter valve shielding system; electrostatic field

analysis; finite element method ; mechanical-electrical collaboration
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unipolar operation at +800 kV
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Table 1 Stress and safety factor of top-suspension

insulator in high-voltage valve tower
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(structure based on seismic verification)
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