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Study on optimization of HVDC converter valve suspension insulator voltage
equalization ring based on COMSOL

SUN Xiaofei, SUN Songsong, ZHANG Lijun
(State Grid Shandong Electric Power Company Ultra High Voltage Company, Jinan 250000, China)

Abstract: As an important equipment of HVDC converter station, the optimization design of voltage balance ring is
the key to realize the uniform distribution of electric field on the insulator surface in DC high potential field. A two-
dimensional axisymmetric simulation model of the electrostatic field of a hanging insulator is established by using
COMSOL multi-physical field simulation, the objective function is the sum of the maximum values of the Z-axis
tangential electric field strength of the insulators in the high voltage field, and the optimization objective is the
minimum value of the objective function, the uniformity of electric potential and electric field intensity distribution
and the maximum insulation safety margin of the suspension insulator with or without voltage equalization ring are

analyzed.
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Fig. 1 Two-dimensional insulator simulation model
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Fig. 2 The voltage distribution without grading rings
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Fig. 3 The voltage distribution with grading rings
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Fig. 4 The electric field intensity distribution without grading
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Fig. 5 The electric field intensity distribution with grading rings
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Fig. 6 The schematic diagram of Nelder-Mead simplex algorithm
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Tab. Specific value of parameter variable
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Fig. 7 The voltage distribution of insulator after optimization
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Fig. 8 The electric field intensity distribution of insulator after

optimization
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Fig. 9 The comparison of insulator electric field intensity before

and after optimization
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