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Fig.1 Acceleration frequency response
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Fig.2 Time-domain waveform and comparison of
acceleration frequency response between simulative

and experimental results for vibration signal
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Fig.4 Comparison between calculative and measured

values of reactor noise at different measuring points
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Table 1
measured values of reactor noise
i/ m WAL /dB - M /dB iR2% /%
0.3 74.92 72.63 3.06
2.0 73.55 70.98 3.49
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Simulation analysis and experimental research on vibration and noise of
UHV shunt reactor based on multi physical field coupling

WU Shuyu',MA Hongzhong',JJANG Ning*,DAI Feng’,ZHU Chao*,TAN Fenglei’
(1. College of Energy and Electrical Engineering, Hohai University,Nanjing 211100, China;

2. State Grid Jiangsu Electric Power Co.,Ltd. Maintenance Branch Company,Nanjing 211102, China)
Abstract:In order to comprehensively study the characteristics of vibration and noise of UHV shunt reactors
and their prediction values,considering the generation mechanism of vibration and noise of reactors,an elec-
tromagnetic-structure-noise whole process simulation reactor model based on multi physical field coupling is
established. Based on the electromagnetics theory of field-circuit coupling, the electromagnetic force of the
reactor is calculated by using virtual displacement principle. Based on the dynamic theory of electromagnetic-
structure coupling, the vibration characteristics and velocity of the reactor are obtained with the electromag-
netic force taken as a load. Based on the acoustic theory of structure-noise coupling,the noise distribution
of the reactor is analyzed with the vibration velocity taken as a load. And the accuracy of the model is
verified by experiments. The research results show that the vibration signals on the surface of oil tank can
reflect the internal operating status of the reactor, and the reactor need about 1.5 current cycles to tran-
sition from transient state to steady state;the main vibration frequency of reactor is 100 Hz,and the noise
concentrates on the 1/3 octave band with the center frequency of 100 Hz,and the maximum noise is 82.3 dB.
The analysis and research results provide theoretical support for the reduction of vibration and noise of the
reactor.

Key words:UHV shunt reactor;multi physical field coupling;vibration;noise
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Fig.Al Overall structure of reactor
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Fig.A2 Magnetic induction intensity vector diagram and nephogram of iron core
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Fig.A3 Magnetic induction intensity vector diagram and electromagnetic force density distribution diagram
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Fig.A4 Modal vibration mode and natural frequency of oil tank
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Fig.A5 Sound pressure distribution of reactor
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Fig.A6 Distribution of vibration measurement points
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