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Abstract— As of late, control quality has turned into a 

noteworthy concern. Study proposes that about 92% of 

energy quality issues are voltage sag, voltage swell and 

harmonics. This undertaking includes plan advancement and 

usage of model of strong state dynamic voltage restorer 

(DVR). Dynamic voltage restorer is most effective custom 

power device in the power distribution system used to 

compensate voltage sag, voltage swell and harmonics to 

improve the power quality. The present topology of DVR 

involves a series secondary winding correcting the line 

parameters in parallel with a power capacitor. The primary of 

the power transformer is connected to a switch inverter 

consisting of a MOSFET bridge. A prototype model is 

critically tested experimentally in line with software 

stimulation in Labview Multisim as well as MATLAB 

Simulink. This model can also be implemented for three 

phase system and for the Integration of the grid with the non-

conventional energy system. 
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I. INTRODUCTION 

Electrical energy is the straightforward and very much 

controlled form of energy, can be effortlessly transformed to 

different forms. Alongside its quality and congruity needs to 

keep up for good economy. Power quality has turned out to 

be significant worry for the present power businesses and 

customers. Power quality issues are caused by progressively 

request of electronic types of gear and non-direct loads. 

Numerous unsettling influences related with electrical power 

are voltage sag, voltage swell, voltage flicker and 

symphonious substance. This debases the productivity and 

abbreviates the life time of end client gear. It likewise causes 

information and memory loss of electronic hardware like PC. 

 Because of multifaceted nature of energy framework 

organize voltage sag/swell turned into the significant power 

quality issue influencing the end purchasers and ventures. It 

happens often and result in high misfortunes. Voltage sag is 

because of sudden separation of load, blame in the framework 

and voltage swell is because of single line to ground blame 

outcomes in voltage ascent of unfaulted stages. The 

coherence of energy supply can be kept up by clearing the 

issues at quicker rate. Other control quality issues i.e. voltage 

flickering, music, homeless people and so on must be 

adjusted to upgrade the power quality. Power electronic 

devices i.e. Distribution Static Compensator (D-STATCOM) 

and Dynamic Voltage Restorer (DVR) been recently used for 

voltage sag/swell compensation. In this task DVR is proposed 

which can shield the end-customer stack from any unbalance 

of voltage supply. It is an arrangement repaying gadget, can 

keep up the heap voltage profile notwithstanding when the 

source side voltage is contorted. 

II. POWER QUALITY PROBLEMS 

1) Voltage dip 

A voltage dip is used to refer to short-term reduction in 

voltage of less than half a second. 

2) Voltage sag 

Voltage sags can occur at any instant of time, with amplitudes 

ranging from 10 – 90% and a duration lasting for half a cycle 

to one minute. 

3) Voltage swell 

Voltage swell is defined as an increase in rms voltage or 

current at the power frequency for durations from 0.5 cycles 

to 1 min. 

4) Voltage 'spikes', 'impulses' or 'surges' 

These are terms used to describe abrupt, very brief increases 

in voltage value. 

5) Voltage transients 

They are temporary, undesirable voltages that appear on the 

power supply line. Transients are high over-voltage 

disturbances (up to 20KV) that last for a very short time. 

6) Harmonics 

The fundamental frequency of the AC electric power 

distribution system is 50 Hz. A harmonic frequency is any 

sinusoidal frequency, which is a multiple of the fundamental 

frequency. Harmonic frequencies can be even or odd 

multiples of the sinusoidal fundamental frequency. 

7) Flickers 

Visual irritation and introduction of many harmonic 

components in the supply power and their associated ill 

effects. 

III. PRINCIPLE 

Fundamental rule of DVR is to exchange the voltage sag pay 

from DC part of the electrical converter to the infused 

electrical gadget when channel. The pay capacity of a chose 

DVR relies upon the most extreme voltage infusion ability 

and furthermore the dynamic power which will be given by 

the DVR. When DVR's voltage aggravation happens, 

dynamic power or energy should be infused from DVR to the 

circulation framework [6]. A DC framework, that is 

associated with the electrical converter input, contains a 

larger than usual capacitance for capacity energy. It gives 

receptive energy to the heap all through flawed conditions. 

once the energy is drawn from the energy stockpiling 

capacitors, the capacitance terminal voltage diminishes. In 

this manner, there's a base voltage required underneath that 

the electrical converter of the DVR can't create the need 

voltage in this way, size and rating of capacitance is 

amazingly vital for DVR control circuit 

A. DC Storage Device 

It supplies necessary energy to Voltage source inverters 

during compensation. Voltage source inverter (VSI) will 
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convert it into alternating quantity and fed to Injection 

Transformer. 

B. PWM Inverter 

An inverter is used to convert DC to AC form. Its is a power 

electronics system consisting of switching devices which can 

generate sinusoidal voltage at any required frequency, 

magnitude or phase angle 

C. Filter Unit 

The main task of the filter is to keep the harmonic content 

generated by Voltage Source Inverters to a permissible limit 

and to eliminate higher order harmonics. 

D. Voltage Injection Transformer 

It consists of two side, one is high voltage and other is low 

voltage side. The high voltage side is normally connected in 

series with distribution network and low voltage side is 

connected to DVR. This transformer is used to isolate DVR 

from the distribution network system. In three phase systems, 

either three single phase transformer is used or one three 

phase transformer is used. 

 Among the power quality issues (sags, swells, 

harmonics… ) voltage sags are the most extreme unsettling 

influences. With a specific end goal to defeat these issues the 

idea of custom power gadgets is presented as of late. One of 

those gadgets is the Dynamic Voltage Restorer (DVR), which 

is the most productive and compelling present day custom 

power gadget utilized as a part of energy dissemination 

systems. DVR is an as of late proposed arrangement 

associated strong state gadget and is regularly introduced in 

an appropriation framework between the supply and the basic 

load feeder at the purpose of basic coupling (PCC).It utilizes 

a progression of voltage help innovation utilizing strong 

(static) state switches of 3-PHASE VSC that infuses voltage 

into the framework; to reestablish the heap side voltage for 

repaying voltage sags/swells. Other than voltage sags and 

swells remuneration, DVR can likewise include different 

highlights like: line voltage harmonics pay, lessening of 

homeless people in voltage and blame current confinements. 

 
Fig. 1: DVR 

IV. SIMULATION 

The MATLAB Simulink block diagram and waveforms are 

as shown in Figure 

 
Fig. 2: 

A. Simulation Results 

The input voltage and current Waveforms with voltage sag of 

“scope” in Figure 1 is as shown below 

B. Result of Single Phase DVR 

In MALTAB/SIMULINK, the source side voltage has 

voltage sag of some value for the duration of 0.15 to 0.27 

second and voltage swell for the duration of 0.37 to 0.43 

Second.   Also some harmonics are generated into the source 

side as shown below Fig 

 
Fig. 3: Input & Output Waveform 

Fig. below shows injection of voltage from its minimum 

value to maximum value of 10V to 400V 

 
Fig. 4: Waveform of Injected Voltage 

Above Fig. shows injection of voltage from its minimum 

value to maximum value of 10V to 240V 
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V. CONCLUSION 

These days, unwavering quality and nature of electric control 

is a standout amongst the most talk about points in control 

industry, there are various sorts of energy quality issues and 

control issues Among them, two power quality issues have 

been recognized to be of significant worry to the clients are 

voltage sags and voltage swells .In this paper Dynamic 

Voltage Restorer (DVR) is utilized to beat the voltage sag and 

swell with the utilization of inverter is exhibited to enhance 

the Power Quality. This is demonstrated by MATLAB 

reenactment comes about. The outcome shows that the heap 

voltage is made strides inside couple of moments utilizing 

DVR when flaws happen in conveyance framework which 

demonstrates the DVR's amazing performance and the 

control framework with a specific end goal to secure touchy 

gear from PQ unsettling influences. 
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