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ABSTRACT

Electromagnetic-vibration-acoustic coupling simulation based on 3D FEM simulation was carried out

to predict the noise under the load condition of a shunt reactor. Electromagnetic forces such as the

Lorentz force, magnetostriction and the Maxwell

force were identified as major excitation forces. Not

only the structure of the shunt reactor, but also the insulating oil and acoustic field areas were consid-

ered in the finite element model, and appropriate boundary conditions were applied. For the 10 MVAr/

132 kV class shunt reactor, the overall noise levels were compared between measurement and simu-

lation, and exhibited an error of less than 3 dB. Additionally, it is confirmed that the simulated noise

radiation characteristics were well matched with real noise radiation characteristics.
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Fig. 1 Gapped core shunt reactor
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Fig. 16 Displacement of tank and core & coil at 100 Hz
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Table 1 Noise level of measurement and simulation

Frequency | A-Weighting | Measurement Simulation
[Hz] value [dB(A)] [dB(A)]
100 -19.1 49.1 52.8
200 -10.8 47.2 48.4
300 -7.1 52.2 52.9
Sum - 54.8 56.6
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Table 2 Noise level of each segment at 100 Hz & 300 Hz

Frequency | Segment | Simulation 1 | Simulation 2 | |Diff. |
[Hz] No. [dB(A)] [dB(A)] [dB]
1 53.1 49.8 33
2 54.5 56.3 1.8
100
3 44.6 51.3 6.7
4 53.6 52.3 1.3
1 52.5 50.2 2.3
2 54.2 48.6 6.6
300
3 51.7 47.8 3.9
4 51.6 49.2 2.4
Disp.
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—
=

Simulationl Slati0n2

Fig. 24 Displacement of segment 3 at 100 Hz
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Fig. 25 Phase angle of acoustic pressure of air at

100 Hz
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Fig. 26 Displacement of segment 1, 2, 4 at 100 Hz
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Table 3 Noise level of simulations

Fre&‘l‘;?cy Simulation] [dB(A)] | Simulation2 [dB(A)]
100 52.8 533
200 48.4 488
300 52.9 49.1
Sum 56.6 55.7
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