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ABSTRACT 

 
ARTICLE INFO 

Power factor correction has always been a challenging task. We may not realize that 

we are wasting electrical energy due to lagging power factor in inductive loads that we 

use. With increasing regulations and standards from electricity board, it becomes 

necessary for industrial and factory units to abide them without affecting their 

efficiency and other standards. This has increased competition among manufacturers 

to design different PFC stages for different applications. There are stages for loads 

that do not vary with power supply known a passive stage and for loads that vary 

with power supply known as an active stage. This paper presents power factor control 

using capacitor and thyristor switching. It aims to enhance the operation with the 

help of intelligent microcontroller that controls the capacitors in the bank by 

continuously monitoring power factor. Voltage transformer and current transformer 

are used to sense the voltage and current while op-amp  measures their zero crossing. 
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I. INTRODUCTION 

The expansion in power transmission system has taken 

place not only due to the increase in generation and loads 

but also due to the extensive interconnection among 

different power utilities. The major factor for system  

interconnections is to economise the generation reserves, to 

minimise generation cost and also to achieve the reliability 

of supply. The demand for electricity increases proportional 

to growth in population, creation of special economic zones, 

urbanization and industrialization. Setting up of a new 

generation station is not feasible because of economic and 

environmental considerations. So the challenge of meeting 

the demand for electrical energy can be achieved by 

improvising the system performance of existing power 

system network. This in turn is achieved by minimizing 

power losses in the transmission and distribution system, 

effective reactive power control, tapping alternative 

generation resources and by implementation of energy 

management systems. 

As a commitment by the regulation of the Electricity act, 

it is required to maintain rated constant voltage, constant 

frequency power supply to the consumers with system 

security. The consistency of these parameters mainly 

depends on the characteristics of the load, majority of which 

are inductive in nature. This characteristic of inductive loads 

reflects with dip-in voltage. Also there is reduction in 

operating power factor which further results in increased 

power losses. This in turn results in degradation in the 

power system performance and also the consumer getting 

penalized for low power factor. 

  

Reactive power demand varies throughout the day. 

During the lightly loaded conditions, there will be excess 

reactive power i.e. capacitive reactive power available and it 

is necessary to connect parallel reactors for consuming the 

additional capacitive reactive power of the lines or else to 

change the on- load transformer tap change settings. While 

during peak load conditions the inductive power which is in 

excess has to be compensated. Hence additional capacitive 

reactive power has to be injected into the system to meet 

additional reactive power requirements. In order to increase 

the lifespan of the transformer and also to reduce the losses 
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occurring due to the low power factor, effective reactive 

power management system has to be incorporated. 

Reactive power is a basic requirement for maintaining 

system voltage stability. Voltage collapse is associated with 

reactive power demands not being met because of 

limitations on the production and transmission of reactive 

power. During voltage emergencies, reactive resources 

should activate to boost transmission voltage levels. 

 

II. LITERATURE REVIEW 

 

NEED for Power factor improvement 

Due to many inductive loads, the power utilization goes 

on decreasing reducing the power factor. This increases the 

losses and reduces the efficiency of the system. Another 

reason to use PFC is due to regulations posed by the 

IEC61000-3-2 standard applicable for appliances with the 

input power of 75W. 

With increasing demands, our power system network is 

largely interconnected for economic reason and very 

complex to meet that demands. During transmitting the 

power from one to another station, there are many losses 

which may lead to excessive reactive power in system, poor 

voltage profile and it is difficult to control the effective 

player of the system. Due to inadequate reactive power 

compensation facilities in our power system, there is 

substantial power loss taking place which results in poor 

power factor. Reactive power demand for the system are 

often consummated by connecting a tool with line that has 

ability to inject or absorb reactive power to regain reactive 

power balance in system. One of the foremost vital reactive 

power sources is power natural philosophy based mostly 

FACTS device and it's ability to manage the facility flow by 

adjusting system parameters like line impedance, phase 

angle and voltage magnitude in power system. 

 

The FACTS Controller is defined as “a power electronic 

based system and other static equipment that provide control 

of one or more AC transmission system parameters.” The 

advantages of FACTS are: 

 Power quality improvement 

 Voltage profile improvement 

 Power factor correction 

 Less active and reactive power loss 

 Improvement in efficiency of power system 

operation 

 

A shunt connected TSC is vital building block of 

thyristor based mostly SVCs and applied by utilities for 

many functions. The major components of a TSC are 

switched capacitor employed with two anti-parallel thyristor 

pair and inductor. TSC is simply controlled by on - off 

control technique. This paper upset a transient free novel 

management technique to manage the TSC set at centre of 

transmission network, which provides voltage regulation 

and the reactive power. The result of TSC to load voltage 

has been mentioned with straightforward circuit model. 

 

III. METHODOLOGY USED 

 

Power factor correction is simply defined as the ratio of 

real power to apparent power. 

 

P.F = Real Power (Watts) / Apparent Power (VA) 

 

Where, the real power is the average of the instantaneous 

product of voltage and current over one cycle. And apparent 

power is the product of the RMS value current and RMS 

value of voltage. If voltage and current are not in phase, 

then power factor is Cos (Ф) where (ϕ) is the phase angle 

between them . 

  

Automatic power factor correction device accurately 

senses the delay between current signal and voltage signals. 

Microcontroller calculates the phase angle (ϕ) between them 

that gives the value of power factor cos (ϕ). It then controls 

the required compensation with the switching of SCRs that 

are connected to a capacitor. Capacitors will charge and the 

phase angle between current and voltage signals reduces, 

improving the power factor. 

 

PF Control using Capacitor AND Thyristor Switching 

CONTROL: 

The value of capacitor required for compensation 

depends on the Load and efficiency required by the system. 

By controlling the firing angle of SCR, these capacitors are 

evenly charged. 

The programming can be done in C language. C 

Programming makes the program development cycle short 

and enables use of the modular programming approach. 

Readily available modules in C compilers for embedded 

system & library codes that can directly port into the system 

programmer codes. 

 

IV. BLOCK DIAGRAM 

 

 
Fig 4. Block diagram of TSC 
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V. COMPONENT DESCRIPTION 

 

Transformer 

 

 
Fig 5.1 Step down transformer 

 

The Transformer is used for reducing or increasing the 

voltage of AC. In this project step-down transformer is used 

to step down the input AC 230V to 9 Volts. Then this AC 

output voltage is given to the rectifier. 

Specs: 230V/9V , 50HZ , 500mAmp. 

  

Rectifier 

 
Fig  5.2 Rectifier circuit 

 

The main function of this rectifier is to convert the AC 

voltage into DC voltage. 

 

Voltage Regulator 

 
Fig 5.3 Voltage regulator LM 7805 

 

In this project LM7805 IC is used to convert the variable 

DC voltage to constant DC voltage .The output of this 

regulator is 5V.It is then given to the Microcontroller IC and 

LCD. 

•Input voltage range 7V- 35V 

•Current rating Ic = 1A 

•Output voltage range VMax=5.2V ,VMin=4.8V. 

 

Zero Crossing Detectors 

 

The LM393 series ar twin freelance exactness voltage 

comparators capable of single or split provide operation. 

These devices ar designed to allow a typical mode 

range−to−ground level with single provide operation. Input 

offset voltage specifications as low as a pair of.0 mV build 

this device a superb choice for several applications in 

shopper, automotive, and industrial physical science 

 

 
Fig.5.4 Zero Crossing Detector LM393 

  

Features 

• Output Voltage Compatible with DTL, ECL, TTL, 

MOS, and CMOS Logic Levels. 

• Input Common Mode Range to Ground Level 

• Differential Input Voltage Range Equal to Power 

Supply Voltage 

• Low Input Offset Voltage: 5.0 mV (max) 

LM293/393 

• Wide Single−Supply Range: 2.0 Vdc to 36 Vdc 

• Split−Supply Range: 1.0 Vdc to 18 Vdc 

• Very Low Current Drain Independent of Supply 

Voltage: 0.4 mA 

• Low Input Bias Current: 25 nA 

• Low Input Offset Current: 5.0 nA 

 

LCD 

LCD used is 16x2.It is a flat panel display that uses the 

property of liquid crystals. In this project, LCD is used to 

show the current Power factor of the system. The output of 

the microcontroller is given to the LCD. 

 
Fig 5.5 LCD display 16*2 
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Features 

• Character LCD 16x2 

• 5x8 dots includes cursor 

• Built-in controller (ST7066 or Equivalent) 

• +5V power supply only 

• Negative voltage optional for +3V power supply 

• 16 duty cycle 

• Interface : 6800, option SPI/I2C (RW1063 IC) 

 

Capacitor 

It is used to improve the power factor of the overall 

system. When the power factor is lower than unity it adds 

the capacitors at the load and when the power factor is 

higher than unity it subtracts the capacitors. 

Specification: 2.5 MFD : 5% • 440 VAC : 50 Hz • 

10/85/21c 

 

Microcontroller (ATMEGA 328, 28 PIN) 

The microcontroller is a high-performance 8-bit 

microcontroller with in- built programmable flash memory. 

It is compatible with the industry standard instruction set 

and pin-out. In this project, microcontroller calculates the 

time delay between voltage and current waveforms and 

sends the signal to SCRs so that capacitors get connected 

automatically and power factor correction is achieved. 

 

VI. ADVANTAGES 

 

 Reduce power losses and improving voltage profile. 

 Ensure optimum  power flow. 

 Reduce reactive  power flows. 

 Increase utilization of least cost generation. 

 Overcome the voltage fluctuations . 

 Improve steady state stability. 

 

VII. DISADVANTAGES 

 

 Harmonic problem. 

 Communication interference. 

 

VIII. RESULT 

 

Sr No. Load Before Thyristor 

Switching 

After 

Thyristor 

Switching 

1 Electric 

Blower 

0.68 Lagging 0.96 Lagging 

 

IX. CONCLUSION 

 

This is the system about the advanced method of power 

factor correction by using micro-controller which 

automatically corrects the power factor of the circuit. By 

using this method low power factor and efficiency of the 

system can be increased. 

This Project Basically explains about “Compensation of 

Reactive Power” using the pure capacitance with the help of 

“Thyristor Switched Capacitor”. 

Whenever there is a dominating inductive load, with the 

help of capacitance we can compensate the overall power. 

We studied and observed the characteristics and behavior 

of individual components which are used for our project. 

With the help of microcontrollers/microprocessors we 

can achieve maximum accuracy in readings of input and 

output and therefore drawing a stable output. 

As TSC is the simplest and the most efficient method for 

power compensation in transmission line, we have tried to 

study the TSC method in particular. 

Using FACTS we could simplify the ease of transmitting 

power in transmission lines and therefore increasing the 

efficiency of power lines. 

The power factor of the underlying load can be improved 

using capacitive banks to facilitate more inflow of current. 
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