
International Journal of Innovative Technology and Exploring Engineering (IJITEE) 
ISSN: 2278-3075 (Online), Volume-9 Issue-4, February 2020 

319 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: C8758019320/2020©BEIESP 
DOI: 10.35940/ijitee.C8758.029420 
Journal Website: www.ijitee.org 
 

 
Abstract: The paper deals with improvingthe power factor in 

permanent magnet HUB motor by using Bridgeless SEPIC 
converter. The input voltage of the HUB motor is controlled to 
ensure the smooth operation of electric motor. The wide range of 
input voltage is demonstrated by controlling the speed of the HUB 
motor using fuzzy controller. Comparative analysis of SEPIC and 
CUK fed HUB motor is simulated for power factor correction. A 
SEPIC converter with power factor of 0.939 is achieved and 
examined with an experimental setup. 

Keywords: HUB motor, CUK , SEPIC converter, Power factor 
correction, THD. 

I. INTRODUCTION 

Now a day’s using fuel like petrol, diesel in driving 

systems in the world is common. Combustion of fuels has a 
bad impact on our Environment and led to the pollution. The 
combustion of fuels produces greenhouse gases which led to 
the depleting of ozone layer faster which causes Global 
Warming.  

Therefore in future fuel driving systems are converted to 
electric system. Electric vehicles are running without reek. 
The latest E-Vehicles are employed in individual motor drive 
system. A HUB of the E-Vehicle is incorporated with one 
motor.HUB motor is utilized in electric vehicle application 
due its high torque.  

The maximum real power is achieved by using a power 
factor corrected converter. The reactive power of the 
electrical system is compensated by adding power factor 
correction converter.  

The converter improves the reactive power to achieve 
close to unity power factor. Thus the new bridgeless PFC 
converter is introduced to reach 98%of efficiency and 0.99 
power factors.  
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The benefit of using this bridgeless converter is only two 

switches are used and in turn the conduction loss is lesser,  
control circuit is simple, overall efficiency holds 

high[1],[2], [6].the different topologies are 
CUK,SEPIC,ZETA are controlling the DC voltage with only 
one switch which improves the power quality in AC mains 
[3].The low power factor and high THD of the power 
semiconductor is discussed in[4],[5]. 

The DC-DC Resonant converter for PFC using Half 
Bridge technique [7],[8].The Continuous Conduction Mode 
of Bridgeless SEPEIC Converter uses the Power Factor 
Correction Rectifier[9].  

SRF Theory using active power filter for renewable energy 
in [10], quasi resonant converter with single switch and two 
stage quasi z source DC-DC converter technique discussed 
in[11],[12] resonant converter using hybrid switching 
scheme for DC – DC converter [13]. 

II. PRINCIPLE OPERATION OF PROPOSED 

SYSTEM  

       The Fig.1 indicates the circuit diagram for Bridgeless 
(CUK orSEPIC) converter fed HUB motor. It consists of 
Bridgeless rectifier, three phase inverter and HUB motor. 
The bridgeless rectifier connected from input ac supply.The 
converted output dc voltage is connected to input of sixpulse 
inverter circuit. 
The Inverter circuit converts DC to AC voltage. The 
ACoutput voltage is given to the stator of the HUB motor.The 
output voltage of the inverter and bridgeless rectifier is 
controlled by using fuzzy system. 
The fuzzy controller generatescontrol pulses to gate driver 
circuit. The basic circuit diagram for CUK and SEPIC 
converters are depicted in Fig.2 and Fig.3. 

III.  SIMULATION RESULT 

Bridgeless CUK converter fed HUB motor simulation 
using MATLAB shown in fig 4. Normally CUK converter 
contains four inductors, four diodes and three capacitors and 
two MOSFET switches are used in the circuit.  

The power factor of converter input side measured in the 
circuit. The bridgeless rectifier output voltage is given to 
inverter circuit. Inverter is connected to three phase HUB 
motor.
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Fig.1 Circuit diagram for SEPIC fed HUB motor 

 
Fig. 2 CUK converter circuit diagram 

 
                                      Fig.3. Circuit diagram for SEPIC converter 
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The fig.5 represents the input waveforms of the bridgeless 
CUK converter. Simulation of CUK converter is carried out  
and fig .6 shows the output voltage waveform and voltage 
across the capacitor is also measuredfor the proposed 
bridgeless CUK converter.  

The intermediate output of the six pulse inverter is depicted 
in fig.7. The above mentioned figure 8 represents the power 
factor measured in the proposed converter. The power factor 
was found to be 0.8 for the system developed. 

 
Fig.4. Simulation diagram for CUK fed HUB motor 

The Bridgeless SEPIC converter is simulated using 
MATLAB shown in fig.9. Normally SEPIC converter 
contains four inductors, four diodes and three capacitor two 
MOSFET switches are used in the circuit. The power factor is 
converter input side measured in the circuit. The converter 
output voltage is given to inverter circuit. The Inverter is 
connected to three phase HUB motor. 

 
Fig.5 Input waveforms of the Bridgeless CUK converter 

 

 
Fig.6 Output voltage for bridgeless CUK 

 

 
Fig.7 Output voltage and current waveform 

 
 
Fig.8 Power factor of bridgeless CUK converter 
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A) SEPIC fed HUB motor 

SEPIC converter input ac voltage waveform is shown in 
fig.10.simulation of SEPIC converter input voltage is set 
24VAC.From the circuit is current is low level in the input 
side. Simulation of SEPIC converter output voltage is shown 
in fig .11 this voltage is measured converter across the 

capacitor. Bridgeless SEPIC converter using simulation 
output voltage and current waveform shown in fig.12. This 
Output voltage and current has converted from six pulse 
inverter. Bridgeless SEPIC converter performance for 
measured power factor is pf=0.9 is shown in fig.13 

 

 

Fig.9.Simulation diagram for SEPIC converter fed HUB motor 

 

Fig.10 Input waveform for bridgeless SEPIC 

 

Fig.11Output voltage for bridgeless SEPIC 
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Fig12. Output voltage and current waveform 

 
Fig.13 power factor for SEPIC converter 

B) Comparison Results for CUK and SEPIC 
The performance comparison of the CUK and SEPIC 
converter is made in table.1. The comparison is made with 
the performance parameter such as input voltage, power 
factor, Motor RPM, converter output voltage. The SEPIC 
based Motor converter provides the better power factor 
compared to the CUK converter. 

Table 1 Performance comparison of CUK and SEPIC 

Parameter CUK 
Converter 

SEPIC Converter 

Input 
Voltage 

    

24VAC 24VAC 

Reference 
Voltage 

    

20VDC 20VDC 

Powerfactor 
    

0.8 0.939 

Motor RPM 678.7 679.9 

Converter 
Output 17.28VDC 17.32VDC 

C)  Hardware Result 

The 230V AC power is converted to 20 VDC supply using 
the bridgeless PFC SEPIC converter. The SEPIC converter 
output DC voltage is fed to the inverter. The inverter is used 
to convert DC voltage to three phase AC voltage. The AC 
supply is fed to HUB motor. The PWM signal for the SEPIC 
converter is produced based on the input voltage and current 
of the SEPIC converter. At the same manner PWM signals 
for the inverter is made by SEPIC output voltage sensing. The 
PWM signals are generated from ANFIS controller is fed to 
converter through gate driver. The developed hardware photo 
copy is shown in fig.15.     

.

 
Fig14. Block diagram for power factor correction in CUK 

and SEPIC converter 

 

Fig.15 Hardware diagram for SEPIC 
 After inverting voltage for SEPIC converter output voltage is 
shown in fig.16 the output voltage is controlled by the 
controller. Voltage and current are in phase shown in 
fig.17.Input reference voltage is given the controller output 
has same voltage are coming the hardware results.  

 
Fig16.Output voltage for SEPIC converter 
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 Photo 
 
 

 

 
Fig.17. Input voltage and current waveform 

IV. CONCLUSION 

The Bridgeless SEPIC and CUK based Converter fed HUB 
motor is presented. The simulation results bridgeless CUK 
and SEPIC converter for HUB motor is presented. The 
performance parameters are compared for both the converter 
out of that SEPIC fed HUB motor provides better power 
factor that is 0.939 which is nearly unity power factor. The 
other parameters are such as motor RPM, Motor output 
voltage are remains same in both the converter. The 
prototype model of SEPIC fed HUB motor is developed for 
validate the simulated result. 
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