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Abstract

The shaft current caused by the variable frequency speed regulating system has become the main
bearing fault. Because of the shaft current, it seriously affects the stability and safety of the electric
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drive system. The three-stage axial high frequency axial current prediction model was established
by Matlab/simulink to study the influence of carrier frequency, base wave frequency and DC bus
voltage on axial current in SPWM control strategy. According to the simulation waveform, the fre-
quency of axial current occurrence and axial current value were compared in unit time. With the
increase of the carrier frequency, the frequency generated by the axial current increases in the
same time, and the axial current increases slightly and changes steadily. Therefore, the change of
carrier frequency affects the number of axial current generation in unit time, but has little influ-
ence on axial current value. With the increase of the DC bus voltage, the axial current waveform
and the frequency of generation are almost unchanged. With the increase of DC bus voltage, the
waveform and number of axial currents generated are almost constant. The frequency of the fun-
damental waveform has little effect on the number of times the axial current occurs. With the in-
crease of the basic wave frequency, the generated axial current value is almost unchanged, with the
change of bearing equivalent capacitance, the shaft current value keeps increasing, and the shaft
current waveform changes little.
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Figure 1. SPWM control policy
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Figure 2. Simulation model of motor coupling capacitance
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Table 1. Motor coupling capacitance parameters
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Figure 3. Influence of carrier frequency on axial current
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Table 2. Axial current values at different carrier frequencies
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Figure 4. Influence of busbar voltage on shaft current
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Table 3. Axial current values at different bus voltages
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Figure 5. Influence of base wave frequency on axial current
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Table 4. Axial current values at different base wave frequencies
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Figure 6. Effect of bearing equivalent capacitance on shaft current

B 6. BRI A X R AR

DOI: 10.12677/mo0s.2023.121008 88 R ()


https://doi.org/10.12677/mos.2023.121008

W

AT 3 SO i R 5 R0 A 8 4 il PO O SO ) Bk L AL AT SR 5 TR .

Table 5. Shaft current value under different bearing equivalent capacitance
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