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A Research on Self—excitation and Power Factor Compensation of Induction Motor
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Abstract - Induction motor requires a rotating magnetic for rotation. Current required to generate the rotating magnetic
field is magnetizing current. This magnetizing current is associated with the reactive power. This reactive power must
be supplied from source side. Therefore, the power factor of the induction motor is low. So, the capacitor is installed on
the motor terminals to compensate for the low power factor. Power supply company has recommended to maintain a
high power factor to the customer. If the capacitor current is greater than the magnetizing current of the motor, there
is a possibility that the self-excitation occurs. So it is necessary to calculate the optimal capacity capacitor current does
not exceed the magnetizing current. In this study, we first compute the no-load current and the reactive power of the
induction motor and then calculates the limit of the maximum power factor without causing self-excitation.

Key Words : Active power, Exciting current, Induction motor, Magnetizing current, Reactive power
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Fig. 1 Equivalent circuit diagram of induction motor
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Table 1 Induction motor parameter

parameters Values

stator resistance, R, 0.095[ Q1]

rotor resistance, R, 0.075[21]

stator leakage reactance, X 0.189[ Q]

rotor leakage reactance, X, 0.151[Q]

magnetizing reactance, X, 6.032[Q]
rotation speed[RPM] 1,746
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Table 2 Reactive power before and after power factor
compensation
power factor
T before after
0.8788 0.95 0.96 0.97
@, [kVAr] 41 16.3 19.1 22.3
Q4[kVAr] - 17.9 17.9 17.9
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