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Correction Method of Noise Directivity for Power Capacitor Towers in
Converter Stations
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(Electric Power Research Institute, CSG, Guangzhou 510663, China)

Abstract: Power capacitor is one of the main noise sources in high-voltage direct current converter stations. The coherent sound field
of power capacitors exhibit significant directivity in the far field, and directional correction must be applied when calculating the noise
from capacitor towers. This study investigates the methods for obtaining directional parameters of sound sources, defining directivity,
and reconstructing three-dimensional directivity in the simulation of capacitor towers. The proposed method, along with the Cadna/A
software, is used to conduct comparative simulation calculations on an AC filter capacitor tower in a converter station. The results
demonstrate that this method effectively addresses the issue of directional correction in capacitor tower noise calculations.
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Fig. 2 Simplified source model of one layer of filter capacitor
stack
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Fig. 3 Directionality of capacitor towers in the horizontal

direction
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Fig. 4 Flow chart of directional correction
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Fig. 5 Three-dimensional directivities spectrum
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Fig. 6 Two-dimensional definition of directivities spectrum
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Fig. 7 Reconstruction of three-dimensional directivities

spectrum
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Fig. 8 Direction of the directional sound source
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Fig. 9 Two different acoustic model forms of capacitor towers
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Tab. 1 Spectrum of directivities of capacitor stacks
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