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Abstract — Distribution systems are facing serious issues of harmonics load current primarily because of advancement in power 

electronic based mostly and different non-linear masses. The DSTATCOM has been wide accustomed to mitigate the load current 

harmonic issues in distribution system. During this paper style and implementation of DSTATCOM with SRF management Strategy is 

dole out to mitigate the harmonics load current drawback. The simulations were performed using MATLAB SIMULINK version 

R2016b. 
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I. INTRODUCTION 

Distribution system currently days face many power quality issues like poor power issue, poor voltage regulation, harmonics 

current burden, unbalanced loading, neutral current excess etc. Harmonics current is especially attributable to use of non-linear 

nature of load and poor power issue and poor voltage regulation is especially because of the inductive load and line drop severally.  

The Followings are the impact of harmonics on the varied equipments: 

1. Damage to the capacitor bank 

2. Transformer de rating 

3. Induction machine crawling 

4. Increase of Hysteresis and eddy current losses 

5. Interference with communication system 

6. Protective devices malfunctioning 

Harmonic currents in distribution system will cause harmonic distortion, low power issue and additionally causes heating in 

electrical instrumentality. It may cause vibration and noise in machines so the damaging of sensitive machine elements. 

 

 
Fig.1 Single Line diagram of DSTATCOM. 

Many Custom Power Devices like DVR, UPQC are planned for mitigating the ability quality issues in distribution system. 

Distribution Static Compensator is shunt connected device that is ready to mitigate load current primarily based power quality 

issues. It injects compensating current such that load current based power quality problems like voltage sag, voltage swell, 

unbalance loading, poor power factor, poor voltage regulation and harmonics etc. can be mitigated using the DSTATCOM. 
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II. BASIC THEORY 

Figure 2 shows the generalized diagram of DSTATCOM for 3-phase 3-wire distribution line with the control strategy. 

DSTATCOM is connected in shunt with the load at the PCC. The DSTATCOM is comprised of 3-leg Voltage Source Inverter 

with capacitor at the DC link and Connected to the distribution line through the interfacing inductance. Capacitance here acts 

because the energy storage part and inductance employed to cut back the ripple within the current. DSTATCOM will either be 

used for power quality improvement or for the power flow management within the line. If one wants to use the DSTATCOM for 

Active Power Flow in the line in that case the energy storage element required is either Battery Energy Storage or the Voltage 

Source. 

Load current is sensed and applied to the control strategy and reference source current are generated. Control signal generated 

by the PWM method. In the PWM control reference source current is compared with the triangular wave and according to 

intersection between the two signals, the gating pulses are generated. DSTATCOM will inject the harmonic current such that it 

will nullify the effect of load current harmonics on the source side. 

 

 

Fig.2 Generalised diagram of DSTATCOM. 

III. PROPOSED SYSTEM HARDWARE CIRCUIT 

 

 
Fig.3 Proposed system hardware 

In hardware circuit, 230/12v grid transformer is used and another transformer is used for supply to controller circuit and inverter 

circuit. Bridge rectifier to convert AC to DC is used and capacitor is used to filter the output i.e.12 v. Microcontroller 

(PIC16F877A) operates on 5v, so voltage regulator (7805 voltage regulator) is used to convert high voltage to low voltage i.e. 12 

v to 5v. Another filtering capacitor is added to filter out the output of 5v. For power indication of circuit the resistor and LED is 

added in hardware circuit to check whether circuit is ON or OFF.  
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Reset switch is used to reset the controller status- two reset resistors are there. Out of these two, 10k resistor is for pull up and 

33 ohm resistor is for current limiting. From controller board four wires (5v, two controller pulses and ground) are going to the 

inverter circuit. IC 2110 and IC 2113 used as gate driver IC’S. Four MOSFET’S (IRFZZN) are used. Output of H-bridge is given 

to the load side. Switch is used to check the results of source current and THD before and after compensation. Isolation transformer 

is connected in series with the filter to isolate the control circuit from the power circuit. Universal bridge is used as load in the 

circuit. Waveform of source current is checked across CT terminals with the help of digital storage oscilloscope (DSO) and THD 

bar graph is measured with the help of power analyser. 

A. IC 7805 (Voltage Regulator) 
7805 is a voltage regulator integrated circuit. It is a member of 78xx series of fixed linear voltage regulator ICs. The voltage 

source in a circuit may have fluctuations and would not give the fixed voltage output. The voltage regulator IC maintains the 

output voltage at a constant value. The xx in 78xx indicates the fixed output voltage, 7805 provides +5V regulated power supply 

to the PIC 16F877A microcontroller. Capacitors of suitable values can be connected at input and output pins depending upon the 

respective voltage levels.        

 
Fig.4 IC7805 (Voltage Regulator) 

 

B. Microcontroller(PIC-16F877A) 

The PIC microcontroller PIC16F877A is one of the most renowned microcontrollers in the industry. This controller is very 

convenient to use, the coding or programming of this controller is also easier. One of the main advantages is that it can be write-

erase as many times as possible because it use FLASH memory technology. It has a total number of 40 pins and there are 33 pins 

for input and output. PIC16F877A is used in many PIC microcontroller project. PIC16F877A also have many applications in 

digital electronics circuits. PIC16f877a finds its applications in a huge number of devices. It is used in remote sensors, security 

and safety devices, home automation and in many industrial instruments. An EEPROM is also featured in it which makes it 

possible to store some of the information permanently like transmitter codes and receiver frequencies and some other related data. 

The cost of this controller is low and its handling is also easy. It’s flexible and can be used in areas where microcontrollers have 

never been used before as in coprocessor applications and timer functions etc. As it has been mentioned before, there are 40 pins 

of this microcontroller IC. It consists of two 8 bit and one 16 bit timer. Capture and compare modules, serial ports, parallel ports 

and five input/output ports are also present in it. 

C. Pin description 

PIN 1: MCLR   

The first pin is the master clear pin of this IC. It resets the microcontroller and is active low, meaning that it should constantly 

be given a voltage of 5V and if 0 V are given then the controller is reset. Resetting the controller will bring it back to the first line 

of the program that has been burned into the IC. A push button and a resistor is connected to the pin. The pin is already being 

supplied by constant 5V. When we want to reset the IC we just have to push the button which will bring the MCLR pin to 0 

potential thereby resetting the controller. 

PIN 2: RA0/AN0  

PORT A consists of 6 pins, from pin 2 to pin 7, all of these are bidirectional input/output pins. Pin 2 is the first pin of this port. 

This pin can also be used as an analog pin AN0. It is built in analogue to digital converter. 

PIN 3: RA1/AN1 

This can be the analog input 1. 

PIN 4: RA2/AN2/V ref- 

It can also act as the analog input2. Or negative analog reference voltage can be given to it. 

PIN 5: RA3/AN3/V ref+ 

It can act as the analog input 3. Or can act as the analog positive reference voltage. 

PIN 6: RA0/T0CKI 

To timer0 this pin can act as the clock input pin, the type of output is open drain. 
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PIN 7: RA5/SS/AN4 

This can be the analog input 4. There is synchronous serial port in the controller also and this pin can be used as the slave select 

for that port. 

PIN 8: RE0/RD/AN5 

PORT E starts from pin 8 to pin 10 and this is also a bidirectional input output port. It can be the analog input 5 or for parallel 

slave port it can act as a ‘read control’ pin which will be active low. 

PIN 9: RE1/WR/AN6 

It can be the analogue input 6. And for the parallel slave port it can act as the ‘write control’ which will be active low.  

PIN 10: RE2/CS/A7  

It can be the analogue input 7, or for the parallel slave port it can act as the ‘control select’ which will also be active low just 

like read and write control the pins. 

PIN 11 and 32: VDD  

These two pins are the positive supply for the input/output and logic pins. Both of them should be connected to 5V. 

PIN 12 and 31: VSS  

These pins are the ground reference for input/output and logic pins. They should be connected to 0 potential. 

PIN 13: OSC1/CLKIN  

This is the oscillator input or the external clock input pin. 

PIN 14: OSC2/CLKOUT  

This is the oscillator output pin. A crystal resonator is connected between pin 13 and 14 to provide external clock to the 

microcontroller. ¼ of the frequency of OSC1 is outputted by OSC2 in case of RC mode. This indicates the instruction cycle rate. 

PIN 15: RC0/T1OCO/T1CKI  

PORT C consists of 8 pins. It is also a bidirectional input output port. Of them, pin 15 is the first. It can be the clock input of 

timer 1 or the oscillator output of timer 2. 

PIN 16: RC1/T1OSI/CCP2  

It can be the oscillator input of timer 1 or the capture 2 input/compare 2 output/PWM 2 outputs. 

PIN 17: RC2/CCP  

It can be the capture 1 input/ compare 1 output/ PWM 1 output. 

PIN 18: RC3/SCK/SCL  

It can be the output for SPI or I2C modes and can be the input/output for synchronous serial clock. 

PIN 23: RC4/SDI/SDA PIN 25: RC6/TX/CK  

It can be the synchronous clock or USART Asynchronous transmit pin. It can be the SPI data in pin. Or in I2C mode it can be 

data input/output pin. 

PIN 24: RC5/SDO  

It can be the data out of SPI in the SPI mode. 

PIN 26: RC7/RX/DT  

It can be the synchronous data pin or the USART receive pin. 

PIN 19, 20,21,22,27,28,29,30:  

All of these pins belong to PORT D which is again a bidirectional input and output port. When the microprocessor bus is to be 

interfaced, it can act as the parallel slave port. 

PIN 33-40: PORT B   

All these pins belong to PORT B. Out of which RB0 can be used as the external interrupt pin and RB6 and RB7 can be used 

as in-circuit debugger pins. PIC16F877A microcontroller is used to control BLDC motor with the help of Hall Effect sensor.  

D. Advantages of PIC Controller 

 Small instruction set to learn. 

 Built-in oscillator with selectable speeds. 

 Wide range of interfaces including I²C, SPI, USB, USART, A/D, programmable comparators, PWM, LIN, CAN, PSP, 

and Ethernet.   
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Fig.5 PIC16F877A Pin diagram 

E. Driver Circuit 

The IR2110/IR2113 are high voltage, high speed power MOSFET and IGBT drivers with independent high and low side 

referenced output channels. Proprietary HVIC and latch immune CMOS technologies enable ruggedized monolithic construction. 

Logic inputs are compatible with standard CMOS or LSTTL output, down to 3.3V logic. The output drivers feature a high pulse 

current buffer stage designed for minimum driver cross-conduction. Propagation delays are matched to simplify use in high 

frequency applications. The floating channel can be used to drive an N-channel power MOSFET or IGBT in the high side 

configuration which operates up to 500 or 600 volts. 

 
Fig.6 Typical connection of IR2110/2113 

 

Fig.7 Pin diagram of IR2110/2113 
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Table I 
IR2110/2113 PIN DESCRIPTION 

 

Pin Name Description 

VDD Logic supply 

HIN Logic input for high side gate driver output(HO), in phase 

SD Logic input for shutdown 

LIN Logic input for low side gate driver output(LO), in phase 

VSS Logic ground 

LO Low side gate driver output 

COM Low side return 

VCC Low side supply 

VS High side floating supply return 

VB High side floating supply 

HO High side gate driver output 

 

IV. HARDWARE RESULTS 

 
Fig.8 Source Current before compensation 

 

Fig.9 Source Current after compensation 
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Fig.10 THD before compensation 

 

Fig.11 THD after compensation 

V. CONCLUSIONS 

In this paper DSTATCOM is a shunt compensating device used for power quality improvement. The simulation result shows 

that the source current can be improved by adding DSTATCOM. Also DSTATCOM can be used to reduce total harmonic 

distortion. SRF control in combination with PWM control provides better compensation to the system in the case of harmonics. 

PWM controllers will generate switching pulses to operate VSI, which in turn reduce distortion in current and voltage waveform. 

Also DSTATCOM can be used to mitigate voltage related problems like voltage sags. For the simulation purpose, we consider 

here three phase system but hardware structure is developed with single phase system due to the several issues like reliability, 

economical, and complexity, etc. 
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