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Abstract

Reactor noise, as one of the main sources of substation noise, has a significant impact on the ex-
ternal acoustic environment of the substation. It is very important to study reactor noise for the
noise reduction analysis of the reactor. In this paper, the interference and attenuation characte-
ristics of the acoustic field around the reactor are obtained by field measurement of the noise field
distribution of the shunt reactors in the 750 kV Gansu Yongdeng substation. The simulation calcu-
lation model of electromagnetism, structure and acoustic field of the reactor is established based
on the finite element method. The magnetic field distribution of the core and the coil of the reactor
is obtained by the time-domain electromagnetic field analysis. The electromagnetic force between
the core cakes and coil and the magnetostrictive effect in the iron core caused by the magnetic
field are applied as excitation to the core and the coil. The vibration acceleration of each node on
the core and coil surface is obtained by vibration analysis, which is used as the boundary condi-
tion of the sound field analysis, and finally the noise field distribution of the reactor is obtained.
The simulation results are compared with the measured values, and the maximum error is less
than 15%. The feasibility of the finite element model is verified, which provides the theoretical
basis and control method for the reactor noise prediction and noise reduction.
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Figure 1. Movement of magnetic domains. (a) Demagnetization; (b) Movement of magnetic domains; (c) Selection of mag-
netic domains; (d) Saturation
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Figure 2. Dimensional changes caused by magnetostriction
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Figure 3. Analysis process of finite element
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Figure 4. Geometric model of single-phase iron core reactor
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Figure 5. The model diagram after the split
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Figure 6. Magnetic flux density distribution of iron cores and windings
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Figure 8. Stress distribution in the core (t=0.0196 s)
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