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Simulation Study on Noise Characteristics and Noise Reduction Measures for
Dry-type Air-core Reactor

WANG Yueyang, ZHAO Yanzhen, WANG Jiehao
(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: With the continuous improvement of transmission capacity and distance of UHV transmission projects in
China, the vibration and noise caused by the compound high-order harmonic current flowing through the dry-type air-
core reactor in the converter station needs to be solved urgently. In this paper, the vibration and noise characteris-
tics of the reactor are studied based on the field-circuit coupling principle. By setting up an equivalent three-dimen-
sional finite element simulation model, the distribution characteristics of magnetic field, current, electromagnetic
force and noise of the reactor are analyzed, and the reliability of the model is verified by comparing with the mea-
sured results. On this basis, the sound insulation effects for different structures of sound insulation cover are simulat-
ed and analyzed.The results show that by using the combination structure of metal plate , cavity and sound absorbing
material , the noise reduction effect of sound insulation cover can be effectively improved. The study results has pro-
vided an effective basis and reference for the realization of vibration and noise reduction of reactor in engineering.
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Table 1 Main parameters of dry-type air-core

filter reactor

HE ZHL A¢IE e ¢
1 E H % /mH 57.085 A2 3575 B /mm 2 965.00
T HLTI/A 342.108 AR/ mm 2300.00
HUE 75 b /kvar 2098.928 L AME/mm 2 655.90
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Table 2 Each encapsulated parameters of dry-type

air-core filter reactor

s Z% &R BERRA o
1 1 218.166 7 71.448 1.67
2 2 208.166 7 42.125 1.81
3 3 197.500 0 49.445 1.85
4 4 191.166 7 61.567 1.90
5 5 190.000 0 117.523 1.98
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Fig. 1 Finite element simulation model
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Fig. 2 Equivalent circuit model
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Fig.3 Multiphysics simulation process
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Fig.4 Vibration and noise generation process

of the reactor
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Fig. 5 Spatial magnetic field distribution of reactor
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Table 3 Comparison between simulation and measured

current results

AEFE SINHRIRE/A  EARRREA %
1 96.532 92.102 -4.59
2 65.467 67.190 2.63
3 68.302 70.000 2.49
4 92.680 95.658 321
5 161.243 158.863 -1.48
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Fig. 6 Electromagnetic force distribution in the upper

half of reactor
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Table 4 Loading current for noise experiment

and simulation

YR RTRIEIE/A  FERORRSURMz PSR
1 128 50 100
5 226 250 500
6 226 300 600
11 200 550 1100
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Table 5 Comparison between simulation and measured

noise results
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Table 6 Structural parameters of sound insulation cover
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Fig. 11 Noise distribution before and after adding

different structures of sound insulation cover
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Table 7 Comparison of measuring point noise before and after adding different structures of sound insulation cover
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