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Therefore, the induction motor takes large lagging no load 
current. Therefore the power factor of an induction motor on 
no load is low i.e., about 0.15 lagging. 

(ii) As the load increases on induction motor the active 
component of current is increased while the magnetizing 
current remains about the same. Consequently, the power 
factor of the motor increases. The power factor of an induction 
motor at full load improves to 0.9 lagging [10]. 

 

Fig. 2: Current components of an induction motor. 

The magnetizing current establishes the flux in the iron core 
and it is very necessary for the motor to be operating. The 
magnetizing current does not contribute to the actual work of 
the motor. It is necessary that allows the motor to work 
properly. 

 

Fig. 3: Current components after adding capacitor. 

3. SIMULATION MODEL AND RESULTS: 

Using Simulink toolbar and its respective library, a sequence 
of models can be created to meet the requirements. 

 

Fig. 8: Simulink model of a 3-Phase Induction Motor 

 

Fig. 9: Simulink model of a 3-Phase Induction Motor  
Using Active Power Filter 

Table 1: Comparison of Power Factor without any  
compensation and with Active Power Filter 

Sr. 
no 

Motor Load 
Factor 

Power Factor 
without 

compensation 

Power Factor with 
active power filter 

compensation 
1 Unloaded 0.15 0.998 
2 ¼ loaded 0.62 0.998 
3 ½ loaded 0.82 0.998 
4 ¾ loaded 0.86 0.998 
5 Full loaded 0.89 0.998 
6 Overloaded 0.91 0.998 

 
In the table 1, it shows that power factor is improved by using 
active power filter. Power factor is very low at no load it can 
be improved from 0.15 to the 0.91 at full load. By using active 
power filter the power factor is near to unity at different loads 
Simulation results are given above. 

 

Graph 1: Plot of pf without compensation 
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Graph 2: Plot of pf with active power filter compensation 

4. CONCLUSIONS 

In this paper a power factor improvement system for three-
phase induction motor has been presented. The system has 
employed a shunt active power filter to be connected to the 
supply with induction motor directly. The performance of two-
loop control strategy is analyzed through transfer function. 
The system is modeled and simulated to provide theoretical 
reference. Experimental results show that motor will operate 
with unity power factor, at the same time, the ac supply 
provides only active current and transmission loss of electrical 
wire is decreased. 
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