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Abstract-The conception of conserving electrical energy is not new to us,it is widely recognized that  electrical energy is being 

wasted in many forms , such as copper loss,iron loss but these are hard to compensate.Because of the fact that most loads are 

inductive in nature reactive energy is wasted. So, the required energy is can be utilized in which the energy can have the major 

correction toform a power factorIn simple words power factor can be defined as how far the energy provided has been utilized. 

And in technical terms it is defined as the ratio of active power to the apparent power .In this paper we do a study of  a 

prototype for automatic power factor correction using some capacitor bank which helps in increasing the power factor which 

is done by reducing reactive power. In this project  load power factor can be increased by Arduino microcontroller. Current 

and voltage transformer are also used for sampling of the circuit current and voltage for measuring the power factor. 
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I.INTRODUCTION 
Most loads in modern electrical distribution systems are 

inductive but not enough to serve the people according 

to the generation .In order to reduce he energy losses we 

have to make up the losses which are wasted by means 

of reactive power generation. The huge of industries may 
consume larger amount of power in rating of kilowatt. 

Such condition recognized as lagging power factor in 

power system which can be defined as the ratio of active 

power to apparent power.  

 

If the term power factor is maintained at a nominal value 

then the energy losses can be reduced. For power factor 

improve using capacitor bank to compensate the reactive 

power. The power factor may vary depending the rating 

of the load which are connected to supply mains. If we 

connect a less amount of inductive load, then the power 
factor less. if the load resistive then the power factor is 

maintained at unity. If we switch on the capacitor 

according to the load variations at correct time then the 

power factor can be maintained at constant. 

1. Power factor 

Power factor (PF) is defined as the ratio of the real 

power(P) to apparent power (S), or cosine (considering 

waveform to be purely sinusoidal) the phase angle 

between the current and voltage waveforms. PF = Real 

Power / Apparent Power. Here real power is useful 

power consumed by load. Reactive power is non useful 
power in the sense that it is not consumed by load but it 

is used to generate Magnetic field. This total power is 

the power supplied through the power mains to produce 

the required amount of real power. 

 

 
Fig. 1 Circuit diagram for implementation. 

 

   II. POWER FACTOR CORRECTION 
Power factor can be improved by providing leading kVar 

to the load, for which purpose capacitor banks are 

emploload side. However in severe cases of low power 
factor. it is advisable to isolate the load Power factor 

improvement  can be defined as process of correcting the 

lagging current by producing leading current or (leading 

kVar) so that the angle between voltage and   current 

reduces. When the power factor is normal it is close to 
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unity, however when it is less then .90 to .65  them 

optimization is needed .The process is done by 

connecting capacitor bank which is  controled using 

arduino based relay switching.  Power factor can be 

improved by few methods such as installed capacitor 

banks in parallel, synchronous condenser and phase 

advancer. There are fundamentally two ways of 

controlling power factor. 

 Active pfc. 

 Staticpfc. 

1. Active Pfc- In this technique non energy storing 
devices are not used, to be more precise devices like 

misfits, BJTs and IGBTs are used . There is a wide range 

of topologies for active pfcs and electronic/power supply 

designers are able tourist circuits with differnts modes of 

operations and different challenges as technology 

evolves. 

2. Passive Pfc-clearly  as the name of the method 

suggests this technique uses passive devices like 

inductor and capacitor , or there combinations .Genrally 

this method can correct power factor to .7 -.85.Examples 

of this type of filter is capacitor input filter (also known 
as pi filter) which is used to remove low frequency 

signals. 

III.WORKING 
First of all we have to measure the power factor of the 

load before doing anything to increase it. In power 

system analysis for this many methods are used but in 

this study we use current transformer and potential 
transformer.  The above circuit is the zero-crossing 

detector circuit. Usually we will have a sine waveform in 

a supply. In order to measure a power factor,. So, in 

order to calculate the time period, we need to convert the 

sinusoidal waveform into square waveform. This can be 

achieved using the zero-crossing detector circuit using 

the Op-amp circuit.  

 

We have used potential transformer and its output is 

given to the rectifier circuit to convert the AC signal into 

pulsating dc signal and its given to the op amp terminals 
the output of the op amp is feed to Arduino 

microcontroller for the voltage signal. The same circuit 

is repeated for the current signal using the current 

transformer and its output is fed to the Arduino 

microcontroller. Both the current and voltage signals are 

feed to EXOR gate in order obtain a single square 

waveform to give to the Arduino microcontroller.  

 

Arduino then measures the width of the pulse and power 

factor is obtained using appropriate mathematical 

formulation, which is coded into the arduino using the 

IDM environment .Arduino switches to relays which 
triggers capacitve banks  as per the requirement of the 

load. 

 
       Fig. 2  Flowchart of the power factor improvement. 

 

IV.MERITS OF IMPROVED POWER 

FACTOR 
 Improving power factor leads to low copper losses. 

 Size of line links is reduced. 

Voltage regulation is maintained which is necessary for 

normal operation of transformer. 

 

V. CONCLUSION 
This project provide one of the technique used to 

overcome power losses due to low power factor improve 

by using arduino microcontroller platform the system is 

made automatic detector of PF lag/lead condition. Again 

by using capacitor bank the THD is reduced compared to 
relay based switching and various load condition system 

would make a cost effective solution for automatic 

power factor improvement in industrial environment. For 

measuring phase difference EXOR gate was used for 

finding the phase difference between voltage and current 

analysis of power factor changes over period using data 

logging methods. 
Acknowledgment 
The authors would like to acknowledge the support from 

the department of Electrical and Electronic Engineering, 

Galgotias College of Engineering and Technology, 

Greater Noida. We would also like to acknowledge Mr. 

Shazid Aalam. 

 

 



 

 

© 2019 IJSRET 
   383 
 
 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 5, Issue 2, Mar-Apr-2019, ISSN (Online): 2395-566X 

 

 

                                REFERENCES 
[1]. G.PREMKUMAR, “Design, Fabrication and 

Implementation of Microcontroller Controlled 

Static Var Compensator,” International Journal 

of Computer Applications, vol. 81, pp. 43-50, 

Nov 2013. 
[2]. S. B. Jamge, “Automatic Power Factor 

Controller using PSoC3,” International Journal 

of Engineering Research & Technology, vol. 3, 

pp. 1056-1058, May. 2014. 

[3]. H.Z.Azazi„Review of Passive and Active 

Circuits for Power Factor Correction in Single 

Phase, Low Power ACDC Converters‟. 

[4]. Jones, L. D.; Blackwell, D. (1983) “Energy 

Saver Power Factor Controller for Synchronous 

Motors”, IEEE Transactions on Power Apparatus 

and Systems, Volume: 5. 

[5]. SupratimBasu and Math.H.J.Bollen, "A Novel 
Common Power Factor Correction Scheme for 

Homes and Offices," IEEE Transactions on 

Power Delivery, Vol.20, No.3, pp. 2257-2263, 

July 2005 

[6]. P.Ram Mohan, M.Vijaya Kumar, S.Rama Reddy 

and O.V.Raghava Reddy "A Novel 

Microcontroller Based Power Factor Correction 

(PFC) Boost Converter with EMI Filter" 

international journal of electrical and power 

engineering, Vol. 1 , pp. 99-103, 2007. 

[7]. Automatic Power factor Correction Using 
Capacitive Bank, International Journal. 

[8]. S.B.Jamge, Automatic Power factor Controller 

using PsoC3, International Journal of 

Engineering Research and Technology,Vol .3 

pp.1056-1058,May,2014. 

[9]. Murad Ali, Design and Implementation of 

Microcontroller Based Controlling of power 

factor using capacacitor Banks with Load 

Monitoring ,Global Journal of researchers. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 


