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A Study on the Optimum Selection of the Power Factor Compensation Condenser
According to the Improved Efficiency of Induction Motor
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Abstract - Induction motor requires a rotating magnetic field for rotation. Current required to generate the rotating magnetic
field is immediately magnetizing current. This magnetizing current is associated with the reactive power. Induction motor is
always required reactive power. If reactive power is supplied only to the power supply side, the power factor is low.
Therefore, it is to compensate the power factor by connecting capacitors in parallel to the motor terminal. If the capacitor
current is greater than the magnetizing current of the motor, there is a possibility that the self-excitation occurs. High
voltage generated by the self-excitation leads to insulation failure on the motor. So it is necessary to calculate the power
factor correction capacitor capacity the most suitable to the extent that the magnetizing current does not exceed the capacitor
current, In this study, we first computed the magnetization current and the reactive power of the induction motor and then
calculates a limit of the maximum power factor by comparing the magnetizing current and the capacitor current installed in

order to achieve the target power factor.
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Fig. 1 Equivalent circuit diagram of induction motor
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Table 1 Parameters of the induction motor according to
the efficiency

Standard High Premium
T2 efficiency efficiency efficiency
(IE1) (IE2) (IE3)
efficiency(%) 895 930 94.1
power factor 0.835 0.835 0.835
stator [rff]mame 0.232237 0.128703 0.094414
rotor EESi]Stance 0.114996 0.120365 0.122223
stator if‘g]“tame 0.000665 0000774 | 0000801
rotor “Eﬁﬁmame 0.000665 0.000774 0.000801
_ magnetizing 0.018288 0.020690 0.021453
inductance[H]
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Fig. 2 Magnetization current according to the efficiency
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Table 2 Power according to the efficiency during rated

operation
TE IE1 1E2 IE3
P[W] 34,001 33,005 32,687
Q[VAR] 22,204 21,408 21,188
S[VA] 40,609 39,340 38,953
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Table 3 Reactive power compensation, magnetizing current,

rH

capacitor current, power factor correction capacitor
current parameters

T IE1 IE2 IE3
@, [var] 11,022 10,555 10,444
Q) [var] 6,862 6,581 6,510

1,[A] 16.65 14.99 14.58

L[A] 16.76 16.04 15.87
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Table 4 Capacitor current, magnetization current and power
of before and after compensation
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