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ABSTRACT -The electrical power is generated, transmitted and distributed in the form of alternating current (AC) 

.Hence, the problem of power factor immediately occurs into the system. Most of the loads (induction motors, arc 

lamps) are inductive in nature. Hence they have low lagging power factor. This low lagging power factor is highly 

unwanted.  It causes an increase in current and results in additional more losses of active power in all the 

elements of energy system from energy station generator down to the all utilization devices. In order to ensure 

most satisfied conditions for a energy supply system from engineering and economic point of view and it is 

important to having power factor close to unity as possible. 

. 
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1. INTRODUCTION 
 

The main objective of this paper is the improvement of the power factor by continuously monitoring the 

load power factor. When the load power factor falls below a preset value it results in the increase of line 

current. Hence, it results in the more line losses and higher voltage drop. Thus, the main objective is 

adding capacitances of required values when the power factor falls below the preset value. The ADE7758 

measures active, reactive, apparent energy, voltage rms, current rms. Micro-controller will add all the 

capacitors, which taken together is very close to the exact value of the capacitance. 
 

1.1 SYSTEM BLOCK DIAGRAM 

 

 

Fig -1: Block diagram 
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1.2 CAPACITOR BANK CALCULATIONS 

 

Original Power Factor   = cosθ1 = 0.7 lagging 

Required Power Factor = cosθ2 = 0.9 lagging 

θ1 = cos^-1(0.7) = 45.57 

θ2 = cos^-1(0.9) = 25.84 

tanθ1 = tan (45.57) = 1.02 

tanθ2 = tan (25.84) = 0.48 

KVA R rating of capacitor = P (tanᵠ1- tanᵠ2) 

 = 3.7(1.02-0.48) 

 = 1.98 KVAR 

Rating of capacitor required to connect in each phase 

=1.98/3  

=0.66 KVAR 

KVAR to microfarad conversion 

=KVAR/2*π*f*v2 

=0.66/2*pi*50* 4402 

=1.085 

 

1.3 FLOWCHART 

 

Fig.2- Flowchart of model 

 

1.4 GENERAL DESCRIPTION OF ADE7758 IC 

 

It is a high accuracy, 3-phase energy measurement IC. It has serial interface and two pulse outputs. It 

incorporates second-order Σ-Δ ADC, a digital integrator, reference circuitry, a temperature sensor, and all 

the signal processing required to perform active, reactive, and apparent energy measurement and rms 

calculations. It is suitable to measure active, reactive, and apparent energy in various 3-phase 

configurations, such as WYE or DELTA services, with both 3 and 4 wires. It provides calibration features 

for each phase, that is, rms offset correction, phase calibration, and power calibration. The pin APCF logic 

output sends active power information, and the pin VARCF logic output sends reactive or apparent power 

information. 

 

It has a waveform sample register which allows the access to the ADC outputs of the ADE7758 IC. The 

ADE7758 IC also features a detection circuit for short duration low or high voltage variations occurred in 

the system. The levels of voltage threshold and the durations (number of half-line cycles) of the variations 

are user programmable. A zero-crossing detection is synchronized with the zero-crossing point of the line 
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voltage of any of the three phases. This information can be used to measure the period of any one of the 

three voltage inputs. The zero-crossing detection is used inside the chip for the line cycle energy 

accumulation mode. This mode permits faster and more accurate calibration by synchronizing the energy 

accumulation with an integer number of line cycles. Data is read from the ADE7758 via the SPI serial 

interface. The interrupt request output (IRQ) is an open-drain, active low logic output. The IRQ output 

goes active low when one or more interrupt events have occurred in the ADE7758. A status register 

indicates the nature of the interrupt. The ADE7758 is available in a 24-lead SOIC package. 

 

1.5 GENERAL DESCRIPTION OF ATMEGA328P MICROCONTROLLER 

 

The Atmel ATmega328p microcontroller combines a rich instruction set with 32 general purpose working 

registers. The Arithmetic Logic Unit (ALU) and allowing two independent registers to be accessed in a 

single instruction executed in one clock cycle. This new architecture is more code efficient while achieving 

throughputs up to ten times faster than conventional CISC microcontrollers. 

 

The ATmega328/P provides the following features: 32Kbytes of In-System Programmable Flash with 

Read-While-Write capabilities, 1Kbytes EEPROM, 2Kbytes SRAM, 23 general purpose I/O lines, 32 

general purpose working registers, Real Time Counter (RTC), three flexible Timer/Counters with compare 

modes and PWM, 1 serial programmable USARTs , 1 byte-oriented 2-wire Serial Interface (I2C), a 6- 

channel 10-bit ADC (8 channels in TQFP and QFN/MLF packages) , a programmable Watchdog Timer 

with internal Oscillator, an SPI serial port, and six software selectable power saving modes. The Idle mode 

stops the CPU while allowing the SRAM, Timer/Counters, SPI port, and interrupt system to continue 

functioning. The Power-down mode saves the register contents but freezes the Oscillator, disabling all 

other chip functions until the next interrupt or hardware reset. In Power-save mode, the asynchronous 

timer continues to run, allowing the user to maintain a timer base while the rest of the device is sleeping. 

The ADC Noise Reduction mode stops the CPU and all I/O modules except asynchronous timer and ADC 

to minimize switching noise during ADC conversions. In Standby mode, the crystal/resonator oscillator is 

running while the rest of the device is sleeping. This allows very fast start-up combined with low power 

consumption. In Extended Standby mode, both the main oscillator and the asynchronous timer continue to 

run. 

 

1.6 STEPS FOR AUTOMATIC POWER FACTOR CORRECTION 

 

1. Microcontroller will get readings of active and apparent power register readings 

2. Microcontroller will calculate power factor 

3. Calculated power factor value will compared with preset value 

4. Microcontroller will calculate capacitances to be added 

5. Capacitor bank will be added through relay switching 

 

2. PROPOSED SYSTEM AND IMPLEMENTATION OF HARDWARE 
 

Active power, reactive power, apparent power, voltage rms and current rms are directly measured using 

ADE7758 IC and ATmega328 microcontroller 

 

Power Factor =Active Power/Apparent Power 

                           =KW/KVA 

 

The Microcontroller will take the decision of adding the perfect capacitors to find the best possible 

combination to improve the Power Factor and then activates the corresponding capacitors. This design 
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avoids the frequent switching of capacitors. It ensures faster response to the change in the load. The source 

code of this project is written in C language. 

 

2.1 ANALYSIS OF CIRCUIT: 

 

The hardware of this paper is consists of ATmega328p microcontroller, ADE7758 three phase energy 

measurement IC, liquid crystal display module, three current transformers (CT),three potential 

transformers (PT). The ADE7758 IC has six in built analog to digital converter (ADC). This design is 

made for 3 phase 4 wire system. By making some modification it can be used for other 3 phase services. 

 

2.2 INTERFACING OF LINES: 

 

The ADE7758 IC cannot measure the voltage and current directly. So the voltage is stepped down by using 

230/12 transformers. There are three potential transformers are used for three phases. And this voltage is 

measured by the pins VAP, VBP, VCP, and VN through voltage divider circuit. Similarly for current 

measurement three current transformers (CT) are used for each phase. The current can be measured by the 

pins IAP, IAN, IBP, IBN, ICP, and ICN. So the active power, reactive power and apparent power is 

measured by the ADE7758 IC. By accumulating AWATTHR, BWATTHR, CWATTHR, AVARHR, 

BVARHR, CVARHR, AVAHR, BVAHR and CVAHR register data we can get active power, reactive 

power and apparent power respectively. Hence, by using power factor formula we can calculate power 

factor of the desired system. 

 

Power Factor =Active Power/Apparent Power 

                           =AWATTHR/AVAHR (for phase A) 

                           =BWATTHR/BVAHR (for phase B) 

                           =CWATTHR/CVAHR (for phase C) 

 

Microcontroller will get these values through serial peripheral interface (SPI) communication. Then it will 

compare this value with stored preset value. If the acquired value is less than preset value then 

microcontroller will calculate the required capacitance value. Then desired capacitors are added across the 

load through switching of relays. Then required power factor is achieved automatically. 

The ADE7758 IC can record the peak of the voltage. Then by using this feature we can produce an 

interrupt if the voltage exceeds the preset value. So in this way overvoltage protection is achieved. 

 

3. CONCLUSION 

Hence we can conclude that Automatic power factor correction panel by using Microcontroller is cost 

effective. It can be used in almost all industries where large inductive loads are present and whoever get 

penalties from electricity boards. 
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