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Abstract— Power quality issues are one of the major 

problems in our industrial applications. Poor power factor 

and higher harmonics damage our power electronic 

components and it affects the life of our system. So it is very 

essential to maintain our power quality within their standard 

limits. Different power factor techniques are available to 

maintain power quality within their standard limits. In this 

project bridgeless buck boost converter was used to 

maintain our power factor within their standard limits. 

Proposed System was implemented by using MATLAB 

software. 
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I. INTRODUCTION 

For our homes, work places and industries electrical power 

is the most widely used source of energy. Over the past 

three decades industrial growth and Population have led to 

significant increases in power consumption. Natural energy 

sources like petroleum, gas and coal have driven our power 

plants, industries and vehicles for many eras are becoming 

depleted at a very fast rate. This severe issue has inspired 

nations across the world to consider about unconventional 

forms of energy which utilize inexhaustible natural 

resources. Power Factor is the ratio between the useful 

(true)power (kW) to the total (apparent) power (kVA) 

consumed by an item of a.c. electrical utensils or a whole 

electrical installation. It is a measure of how efficacy 

electrical power is converted into useful work output.  

The idyllic power factor is unity, or one. If it is less 

than one means extra power is required to achieve the actual 

task.All current movement causes losses both in the supply 

and distribution system. A load with a power factor of 1.0 

results in the most efficacy loading of the supply. A load 

with a power factor of say 0.8, effects in much higher losses 

in the supply system and a higher bill for the consumer. A 

moderately lesser enhancement in power factor can bring 

about a significant decrease in losses since losses are 

proportional to the square of the current. When the power 

factor is less than one the ‘missing’ power is known as 

reactive power which is necessary to provide a magnetising. 

Field required by motors and other inductive loads to 

accomplish their anticipated tasks. Reactive power can also 

be interpreted as wattles, magnetising or unused power and 

it symbolizes an additional load on the power supply system 

and on the consumer’s bill. 

A deprived power factor is usually the outcome of 

a significant phase difference between the voltage and 

current at the load terminals, or it can be due to a high 

harmonic content or a distorted current waveform. A 

deprived power factor is usually the outcome of an inductive 

load such as an induction motor, a power transformer, and 

ballast in a luminaire, a welding set or an induction furnace. 

An inaccurate current waveform can be the outcome of 

discharge lighting or other electronic loads rectifier, an 

inverter, a variable speed drive, a switched mode power 

supply. A deprived power factor due to inductive loads can 

be improved by the inclusion of power factor correction 

equipment, but a poor power factor due to an inaccurate 

current waveform necessitates a modification in utensils 

design or the inclusion of harmonic filters. Some inverters 

are mentioned as having a power factor of better than 0.95 

when, in reality, the true power factor is between 0.5 and 

0.75. 

An inductive load necessitates a magnetic field to 

function and in generating such a magnetic field causes the 

flow of electrons to be out of phase with the voltage (the 

current lags the voltage). Power factor correction is the 

method of compensating for the lagging current by 

generating a leading current by linking Capacitors to the 

supply. A adequate capacitance is linked so that the power 

factor is adjusted to be as close to unity as possible. 

Power factor correction is the term given to a 

technology that has been used since the turn of the 20th 

century to renovate the power factor to as close to unity as 

cautiously feasible. This is typically realised by the 

inclusion of capacitors to the electrical network which 

compensate for the reactive power demand of the inductive 

load and thus moderate the burden on the supply. There 

should be no consequence on the process of the utensils. To 

diminish losses in the distribution system, and to decrease 

the electricity bill, power factor correction, usually in the 

form of capacitors, is included to counter balance as much 

of the magnetizing current as possible. Capacitors confined 

in most power factor correction utensils draw current that 

leads the voltage, thus generating a leading power factor. If 

capacitors are associated to a circuit that activates at a 

supposedly lagging power factor, the range that the circuit 

lags is abridged proportionately. Normally the modified 

power factor will be 0.92 to 0.95. Some power supplier’s 

suggested incentives for functioning with a power factor of 

better than 0.9, for example, and some penalize customers 

with a poor power factor. There are many ways that is 

measured but the net outcome is that in order to decrease 

unused energy in the distribution system, the consumer is 

encouraged to apply power factor correction. Most Network 

Operating corporations now penalize for power factors 

below 0.95 or 0.9. 

II. NEED FOR POWER FACTOR IMPROVEMENT 

The benefits that can be realized by applying the accurate 

power factor correction are Ecological benefit. 

1) Decline of power consumption due to better energy 

efficacy. Declined power ingestion means fewer 

greenhouse gas emanations and fossil fuel 

exhaustion by power stations. 

2) Decline of electricity bills 
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3) Additional kVA obtainable from the existing 

supply 

4) Decline of I2R losses in transformers and 

distribution utensils 

5) Decline of voltage drops in lengthy cables. 

6) Prolonged apparatus life. 

7) Reduced electrical burden on cables and electrical 

components. 

III. BRUSHLESS DC MOTOR 

Brushless DC electric motor (BLDC motors, BL motors) 

also denoted as electronically commutated motors (ECMs, 

EC motors) are synchronous motors that are powered by a 

DC electric source via an integrated inverter/switching 

power supply, which generates an AC electric signal to 

drive the motor extensively used in industrialized 

utilisations. Additional sensors and electronics control the 

inverter output amplitude and waveform and frequency. 

The rotor part of a brushless motor is frequently a 

permanent magnet synchronous motor, but can also be a 

switched reluctance motor, or induction motor. Brushless 

motors may be designated as stepper motors; however, the 

term stepper motor tends to be used for motors that are 

designed exactly to be functioned in a mode where they are 

frequently stopped with the rotor in a defined angular 

position. Efficiency and charge would be the major concerns 

in the development of low-power motor drives targeting 

household appliances such as for example fans, water 

pumps, blowers, mixers, etc.  

The utilization of the BLDC motor in these 

applications is becoming very common due to options that 

come with high efficiency, high flux density per unit 

volume, little maintenance requirements, and low 

electromagnetic-interference problems. These BLDC motors 

are not limited to household applications, but they're ideal 

for other applications such as for example medical 

equipment, HVAC, motion control, and many industrial 

tools. A BLDC motor has three phase windings on the stator 

and permanent magnets on the rotor. The BLDC motor can 

be referred to as an electronically commutated motor 

because an electronic commutation based on rotor position 

can be used rather than mechanical commutation which 

includes disadvantages like sparking and wear and tear of 

brushes and commutated assembly. 

IV. EXISTING SYSTEM 

 
Fig. 1: Block Diagram of Existing System 

In existing system cuk converter is used to improve 

the power quality at AC mains. The main disadvantage of 

using cuk converter is high switching losses and conduction 

losses. Diode bridge rectifier is required to convert AC 

Supply into DC in turn it increases the system complexity 

and size of the network becomes heavy and massive.  

Due to the presence of Diode Bridge total harmonic 

distortion will get increased and power factor will get 

reduced.AC supply is converted into DC supply by using 

diode rectifier. Diode rectifier output is given as input to the 

cuk converter. Cuk converter is act as a power factor 

correction network and output from the cuk converter is fed 

asan input to the inverter. Inverter output is used to drive the 

BLDC motor. Output from the hall sensor in BLDC motor is 

given to the pulse generator of inverter switches. 

Depend on the position sensed in hall sensor 

inverter switches are turned on.Pulse width modulation 

technique is used to trigger the switches the switches used in 

the cuk converter and inverter circuit. The main drawback of 

existing system is usage of diode bridge rectifier introduces 

power loss in the circuit and reduces the efficiency of the 

system. 

V. PROPOSED SYSTEM 

 
Fig. 2: Block Diagram of Proposed System 

In proposed system bridgeless buck boost converter 

is used as a power factor correction device. The main 

advantage of Proposed converter is no need of diode bridge 

converter, the elimination of diode bridge rectifier reduces 

the switching losses in turn improves the power factor and 

reduces the total harmonic distortion and system complexity 

is also gets reduced. 

AC supply is given as an input to the bridgeless 

buck boost converter. Output of the converter is given as an 

input to the inverter and inverter output is used to drive the 

BLDC motor. Depend on the signal sense in the hall sensor 

of BLDC motor inverter switches are turned on. The buck–

boost converter is a type of DC-DC converter that has an 

output voltage magnitude that is either greater than or less 

than the input voltage magnitude. Bridgeless buck boost 

converter can be used to control the speed of motor and 

improves the power quality. 

VI. SIMULATION MODEL 

 
Fig. 3: Simulation Diagram of Proposed System 
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Fig3 shows the simulation model of proposed 

system. MATLAB Software is used to simulate the model 

and solver used is discrete. LF filter in proposed system are 

used to eliminate the ripples and bridgeless buck boost 

converter is used as a power factor correction circuit. 

Depend on the rotor position sensed by hall sensor inverter 

switches are turned on. 

VII. SIMULATION RESULTS 

 
Fig. 4: Output Voltage Waveform for 150v Input supply 

 
Fig. 5: Speed Output Waveform for 150v Input Supply 

The above figure shows the speed output waveform for 150v 

input supply. For 150v input supply the speed is settled at 

1000rpm. 

 
Fig. 6: Simulation of Stator Back EMF 

 
Fig. 7: Simulation Output of Stator Current 

VIII. SIMULATION RESULTS 

SL.NO Input Voltage PF THD Speed (rpm) 

1 150 0.99 7% 1000 

2 170 0.99 7% 1200 

3 200 0.99 7% 1400 

4 220 0.99 7% 1500 

5 240 0.99 7% 1600 

Table 1: Simulation Results 

The above tabulation shows the simulation results 

of proposed system. For 150v input voltage the speed value 

is settled at 1000rpm and power factor is maintained at 0.99. 

Harmonics of the system is maintained at 7%. 

IX. CONCLUSION 

This paper explains the effects of poor power quality and 

need of power factor improvement. In this Paper bridgeless 

buck boost converter is used as a power factor correction 

circuit. By using MATLAB Software proposed system was 

simulated and from the simulation results it is proven that 

power factor and harmonic distortion of the system is 

maintained at their standard limits even in the variation of 

input supply. For future scope the proposed system can be 

improved further by using optimization techniques. 
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