
 

 
77    International Journal for Modern Trends in Science and Technology 

 

 

 

 

 

 
 

Enhancing Electric Power Quality Using DVR 
Based Compensation 
 
Ritushree Mishra1 | Prasanna Kumar Karjee2 | P.Sunita Rao3 
 
1Research Scholar, Department of EEE, Centurion University of Technology & Management, Alluri Nagar, Gajapati, 

Odisha, India. 
2Assistant Professor, Department of EEE, Centurion University of Technology & Management, Alluri Nagar, Gajapati, 

Odisha, India. 
3Associate Professor & Head, Department of EEE, Centurion University of Technology & Management, Alluri Nagar, 

Gajapati, Odisha, India. 

 

To Cite this Article 
Ritushree Mishra, Prasanna Kumar Karjee and P.Sunita Rao, “Enhancing Electric Power Quality Using DVR Based 
Compensation”, International Journal for Modern Trends in Science and Technology, Vol. 03, Issue 08, August 2017, 
pp.-77-80. 
 

 
 
 

 

The target of this venture work is to distinguish and talk about power quality issues that subsist in 

electrical power framework and the impacts of these over whole power arrange. This venture work also 

incorporates improvement of a novel voltage control conspire that can repay the unfavorable impacts of the 

strength quality in three-stage control frameworks. Flaws happening in control conveyance frameworks and 

utility reason the voltage droop or swell. On the off chance that a blame happens, it can harm the puissance 

framework or client's office. For touchy burdens, even voltage lists of brief span can cause grave binds in the 

whole framework. Generally, a voltage interference triggers a defense creation, which causes shutdown of 

the whole framework. To alleviate control interferences, this exploration proposes a plan called "DYNAMIC 

VOLTAGE RESTORER (DVR)." The proposed conspire can speedily agnize the voltage droop or swell 

condition, and redress the voltage by either boosting the info voltage amid voltage hang occasions or 

diminishing the information voltage amid voltage swell occasions. The plan, predicated on the inverter 

framework, requires an inverter, a transformer and a direct control conspire and can be connected to all 

conceivable voltage level for the required payment. It gives cost and size favorable circumstances over 

subsisting techniques.  
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I. INTRODUCTION 

A power circulation framework is related to a 

tremendous system of streams. It is noteworthy to 

digest any framework blames with the goal that 

whatever is left of the puissance dispersion 

settlement is not hindered or harmed. [1]At the 

point when a blame happens some place in a power 

appropriation framework, the voltage is influenced 

all through the intensity framework. Among 

sundry power quality binds, the lion's share of 

occasions are related with either voltage hang or a 

voltage swell, and they frequently cause sincere 

power interferences. [3]A voltage list condition 

implicatively hints that the voltage on at least one 

stages dips under the assigned resilience for a brief 

timeframe. A voltage swell condition happens when 

the voltage of at least one stages hoists over the 

assigned resilience for a brief time of time. The 

reasons for voltage hangs and swells are related 
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[6]with issues inside the strength dissemination 

framework. Clients found a nearby separation to 

the blame experience voltage droops significantly 

more prevalent in extent and length than clients 

found more remote away, and as theelectrical 

framework recovers in the wake of abstracting the 

blame, voltage swells are induced all through the 

framework for brief timeframes. Frequently all 

clients who are suited by the strength conveyance 

framework have [5]control interferences amid a 

blame due to the impacts of a voltage list or voltage 

swell caused in the framework by the blame. The 

target of this exploration is to build up a novel 

voltage control conspire that can make up for 

voltage droop and swell conditions in three-stage 

control frameworks. Power frameworks supply 

control for a wide range of utilizer applications, and 

affectability to voltage droops and swells fluctuates 

broadly for various applications. A few 

applications, for example, mechanized assembling 

forms are more delicate to voltage hangs and swells 

than different applications. For touchy burdens, 

even a voltage hang of short term can cause sincere 

pickles in the assembling procedure. Usually, a 

voltage interference triggers a sponsorship 

contraption, which makes the whole branch of the 

framework close down.  

 

II. EFFECTS OF POWER QUALITY QUANDARIES 

[8]As a result of sundry power quality dilemmas 

like hang, swell, music, intrusion. Andtransients a 

portion of the hindrances happen which talked 

about underneath.  

 

2.1 Information Loss:  

[4]Earth spillage streams cause humble voltage 

drops along the terrestrial conductor. In a TNC 

arrange, the amalgamated earth-nonpartisan 

conductor will ceaselessly convey noteworthy 

present, overwhelmed by triple-n sounds. Because 

of the augmenting use of low-voltage motions in 

ITequipment, bit blunder rate increments up to the 

point where the whole system bolts up or 

solidifies.[7] What number of enormously monster 

and humble, exclusive systems encounter this 

wonder for all intents and purposes on a 

hebdomadal substructure? Where this comes to 

pass, the system bolts up, email housing come up 

short and it is not any more conceivable to print for 

no apparent reason.  

 

2.2 Lights Flicker, Blink, Or Dim:  

Brief term voltage changes, coming about 

because of exchanging, short out and stack 

changingcan result in light glimmer. The passable 

size of light glint is directed by 

internationalStandards and is predicated on 

discernment criteria. [9]-[10]The light flickering 

and diminishing may supplementally be aresult of 

shorter and longer voltage hangs, which are the 

result of cosmically huge load variance andtoo low 

nearby electrical framework impede.  

2.3 Loss of Synchronization of Processing 

Equipment:  

Astringent symphonious mutilation can incite 

supplemental zero-intersections inside a cycle of 

the sine wave; this can influence touchy 

measurement hardware. Synchronization of 

process control hardware in never-ending 

assembling might be bothered and PLC 

contraptions may bolt up.  

 

2.4 Engines or Other Process Equipment 

Malfunctions:  

Voltage sounds purpose additional misfortunes 

in coordinate line-associated acceptance engines. 

The 5thharmonic incites a counter-turning field, 

while the seventh consonant induces a pivoting 

field past the engine's synchronous scramble. The 

subsequent torque beating causes wear and tear 

on Couplingand direction. Since the scramble is 

calibrated, the vitality contained in these sounds 

isdissipated as additional warmth, bringing about 

untimely senescent. Consonant streams are 

supplementally initiated into the rotor bringing on 

additional overabundance warming. The additional 

warmth lessens the rotor/stator air crevice, 

diminishing proficiency much further. Variable 

speed contraptions cause their own scope of 

situations. They grade to be delicate to plunges, 

causing disturbance of synchronized assembling 

lines. They are regularly introduced some 

separation from the engine, and cause diverse 

electromagnetic obstruction and voltage spikes 

because of the sharp voltage lift times. Unique care 

must be taken at start-up of engines after a voltage 

plunge when the engine is usually working at 

proximate to full load. The additional warmth from 

the inrush current at start-up maycauses the 

engine to fall flat. Ideal measuring of engines ought 

to alleviate this marvel  

 

2.5 Engines or Process Equipment are 

Damaged:  
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In outrageous situations when the engine is 

working in a high consonant substance condition, 

itmay be harmed due to overheating.  

 

III. DYNAMIC VOLTAGE RESTORER 

3.1 Injection/Booster Transformer  

The Injection/Booster transformer is an 

uncommonly composed transformer that attempts 

to encircle the coupling of commotion and 

transient vitality from the essential side to the 

auxiliary side. Its principle errands are: It 

interfaces the DVR to the circulation organize by 

means of the HV-windings and changes and 

couples the infused remunerating voltages incited 

by the –voltagesource converters to the 

approaching supply voltage. In combination, the 

Injection/Booster transformer suits the imply of 

secluding the heap from the framework (VSC and 

control component).  

 

3.2. Harmonic Filter  

The primary undertaking of symphonious 

channel is to keep the consonant voltage content 

induced by the VSC to the passable level.  

 

3.3 Voltage Source Converter  

A VSC is a puissance electronic framework 

comprises of a capacity invention and exchanging 

creations, which can cause a sinusoidal voltage at 

any required recurrence, size, and stage edge. In 

the DVR application, the VSC is used to briefly 

supersede the supply voltage or to incite the 

segment of the supply voltage which is absent. 

There are four primary sorts of exchanging 

inventions: Metal Oxide Semiconductor Field Effect 

Transistors (MOSFET), Gate Turn-Off thyristors 

(GTO), Insulated Gate Bipolar Transistors (IGBT), 

and Integrated Gate Commutated Thyristors 

(IGCT). Each sort has its own advantages 

anddrawbacks. The IGCT is a current conservative 

contraption with improved execution and 

unwavering quality that authorizations building 

VSC with significantly and enormously goliath 

control appraisals. In view of the exceedingly 

advanced converter plan with IGCTs, the DVR can 

remunerate plunges which are past the ability of 

the past DVRs using ordinary inventions. The 

imply of capacity contraptions is to supply the vital 

vitality to the VSC by means of a dc connect for the 

era of infused voltages. The various types of vitality 

stockpiling contraptions are Superconductive 

attractive vitality stockpiling (SMES), batteries and 

capacitance.  

 

3.4 DC Charging Circuit  

The dc charging circuit has two fundamental 

errands. The main errand is to charge the vitality 

source after a list payment occasion. The second 

assignment is to keep up dc connect voltage at the 

ostensible dc interface voltage.  

 

 

 

3.5 Control and Bulwark  

The control instrument of the general setup 

commonly comprises of equipment with 

programmable rationale. Every defensive capacity 

of the DVR ought to be executed in the product. 

Differential current rampart of the transformer, or 

short out current on the client stack side are just 

two cases of many defense capacities plausibility.  

 

IV. MODELING OF DVR AND   DISCUSSION OF 

SIMULATED RESULT  

 
Fig 1MATLAB Model of DVR 

 

 
Fig 2Phase-a voltage sag & phase-b & phase-c voltage swell 
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Fig 3  DVR injected voltage 

 
Fig 4Gate triggering signals of IGBT inverter 

 
Fig 5 Load voltage 

V. CONCLUSION 

A complete investigation of a DVR as a strong 

custom power invention has been appeared with 

benefit of matlab/Simulink. The fundamental 

preferences of DVR are ease, less difficult usage, 

require less computational endeavors and its 

control is straightforward when contrasted with 

different techniques. The reenactment 

demonstrates that the DVR execution is proficient 

in alleviation of voltage hangs and swells. The DVR 

handles both adjusted and unequal circumstances 

with no challenges. It infuses an apt voltage 

segment to redress any oddity quickly in the supply 

voltage; in additament, it keeps the heap voltage 

adjusted and steady at the ostensible esteem, such 

PQ perturbances in the circulation framework is 

moreover repaid effectually by the proposed control 

technique . 
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