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Abstract— Power quality is one of the real worries in the 

present period. It has turned out to be critical, particularly, 

with the presentation of complex gadgets, whose execution is 

touchy to the nature of intensity supply. Power quality issue 

is an event showed as a nonstandard voltage, current or 

recurrence that outcomes in a disappointment of end utilize 

the equipment. Sensitive modern burdens and utility 

appropriation systems experience the ill effects of different 

kinds of blackouts and administration interferences which 

may result in a noteworthy monetary loss. To improve power 

quality, custom power gadgets are utilized. The gadget 

considered in this work is Dynamic Voltage Restorer. This 

proposition presents demonstrating, investigation and re-

enactment of a Dynamic Voltage Restorer (DVR) built in 

Simulink condition. In this work, the PLL based DQ 

controller and Discrete PWM beat generator are utilized for 

the controlling reason. Here, various supply voltage 

conditions are considered for direct loads(R-load, R-L load). 

The serious issues managed here are voltage list, voltage 

swell, and voltages unbalance. The job of DVR to remunerate 

load voltage is examined amid the distinctive supply 

conditions like voltage list, voltage swell, and supply voltage 

unbalance.    

Keywords: Power Quality, Dynamic Voltage Restorer 

I. INTRODUCTION 

Dynamic voltage reclamation (DVR) is a technique for 

defeating voltage drops and swells that happen in electrical 

power dissemination. These are an issue since spikes devour 

power and lists decrease the effectiveness of certain gadgets. 

DVR spares vitality through voltage infusions that can 

influence the stage and wave-state of the power being 

provided. 

A. Problems Associated with Power Quality 

Following shows, some abnormal electrical conditions 

caused both in the utility end and the customer end that can 

disrupt a process. 

1) Voltage sags & swells. 

2) Voltage interruptions. 

3) Transients due to Lighting loads, capacitor switching, 

nonlinear loads, etc. 

4) Voltage fluctuations and flicker 

B. Voltage Sags  

Voltage sag is characterized as the decrease of RMS voltage 

to an incentive somewhere in the range of 0.1 and 0.9p.u and 

going on for span between 0.5 cycles to 1 minute. Voltage 

hangs are for the most part brought about by framework 

blames and keep going for spans going from 3 cycles to 30 

cycles relying upon the blame clearing time. It is to be noticed 

that under-voltages (enduring over a moment) can be taken 

care of by voltage guideline gear. Beginning of substantial 

acceptance engines can result in voltage plunge as the engine 

attracts a current up to multiple times the full burden current 

amid the beginning. Additionally, the power factor of the 

beginning current is commonly poor. 

C. Voltage Swells  

A voltage swell is characterized as a rise in RMS voltage 

which is somewhere in the range of 1.1 and 1.8p.u for the time 

span between 0.5 cycles to 1 minute. A voltage swell is 

described by its greatness (RMS) and term. Similarly, as with 

droop, swell is related to framework flaws. An SLG (single 

line to ground) fault can result in a voltage swell in the solid 

stages. Swell can likewise come about because of 

empowering an expansive capacitor bank. On an ungrounded 

framework, the line to ground voltages on the ungrounded 

stages is 1.73p.u amid an SLG blame. Anyway, in a grounded 

framework, there will be immaterial voltage ascend on the 

unfaulted stages near a substation where the delta associated 

windings of the transformer give low impedance ways to the 

zero hub current amid the SLG fault. Interruption 

If the supply voltage or load current decreases to less 

than 0.1 p.u for a period of time not more than one minute is 

known as an interruption. Interruption can be caused either 

by system faults, equipment failures or control malfunctions. 

The interruptions are measured by their duration alone. The 

duration due to a fault is determined by the operating time of 

the protective devices. Duration of an interruption due to 

equipment malfunction can be irregular. Some interruptions 

may also be caused by voltage sag conditions when there are 

faults on the source side.  

D. Transients 

Transients are unwanted decay with time and hence not a 

steady state problem. A broad definition is that a transient is 

“that part of the change in a variable that disappears during 

the transition from one steady state operating situation to the 

other". Another synonymous term which can be used is surge.  

Transients are further classified into two categories:  

1) Impulsive  

2) Oscillatory  

E. Voltage fluctuations and flicker 

Voltage fluctuations are systematic variations of the voltage 

or a series of random changes in the voltage magnitude which 

lies in the range of 0.9 to 1.1p.u. High power loads that draw 

fluctuating current, such as large motor drives and arc 

furnaces, cause low-frequency cyclic voltage variations that 

result in the flickering of light sources like incandescent and 

fluorescent lamps which can cause significant physiological 

discomfort or irritation in human beings. The voltage flicker 

can also affect the stable operation of electrical and electronic 

devices such as motors and CRT devices. The typical 

frequency spectrum of voltage flicker lies in the range 

from1Hz to 30 Hz.  

F. The Solution to the Power Quality Problem 

The main custom power devices which are used in the 

distribution system for power quality improvement are 

distribution static synchronous compensator (DSTATCOM), 

dynamic voltage Restorer (DVR), active filter (AF), unified 

power quality conditioner (UPQC) etc. N.G Hingorani [5] 

was the first to propose FACTS controllers for improving PQ. 



Power Quality Improvement by using Dynamic Voltage Restorer 

 (IJSRD/Vol. 7/Issue 02/2019/464) 

 

 All rights reserved by www.ijsrd.com 1696 

He termed them as Custom Power Devices (CPD). These are 

based on VSC and are of 3 types given below. 

1) Shunt connected Distribution STATCOM 

(DSTATCOM)  

2) Series connected Dynamic Voltage Restorer (DVR)  

3) combined shunt and series, Unified Power Quality 

Conditioner (UPQC 

II. DVR (DYNAMIC VOLTAGE RESTORER)  

A DVR is a custom power device which can work as a 

harmonic isolator to prevent the harmonics in the source 

voltage reaching the load in addition to balancing the voltages 

and providing voltage regulation.  

 
Fig. 1: DVR 

A DVR is a solid state power electronics switching 

device consisting of either GTO or IGBT, a capacitor bank as 

an energy storage device injection transformers. It is a link in 

series between a distribution system and loads that shown in 

Figure4.1.The basic idea of the DVR is to inject a controlled 

voltage generated by a forced commuted converter in a series 

to the bus voltage by mean so fan injecting transformer. ADC 

to AC inverter regulates this voltage by sinusoidal PWM 

technique. Small voltage to compensate for the voltage drop 

of the injection transformer and device losses. However, 

when voltage sag occurs in the distribution system, the DVR 

control system calculates and synthesizes the voltage required 

to preserve output voltage to the load by injecting a controlled 

voltage with a certain magnitude and phase angle into the 

distribution system to the critical load. 

A. Location of D.V.R: 

 
Fig. 2: Location of D.V.R 

B. Basic Configuration of DVR 

The basic configuration of DVR is shown in figure 4.2. 

The DVR consists of: 

1) An Injection transformer 

2) A Harmonic filter  

3) Storage Devices 

4) A Voltage Source Converter (VSC)  

5) DC charging circuit 

 
Fig. 3: Solution of Power Quality Problem: 

 
Fig. 4: Output without Compensation 

 
Fig. 5: Input Voltage 
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Fig. 6: Output Voltage 

C. Output without Compensation  

 Transmission line circuit is shown in fig 

 When there is no compensation circuit is inserted in the 

circuit then we Cleary see that the difference between 

input and output voltage. 

 The input voltage is approximate 6 P.U  

 But the value of output voltage is less compared to an 

input voltage 

 This difference between input and output is known as 

voltage swell  

D. Circuit with Compensation:  

 
Fig. 7: Output after Compensation 

 
Fig. 8: Input-output 

 
Fig. 9: Output voltage 

 
Fig. 10: Voltage Injection by D.V.R 

III. CONCLUSION 

The main purport of utilizing DVR in industries is to 

maximize efficiency in engendered. We opt ate the proposed 

an ameliorated progressive phase transmuting scheme of 

post-fault voltage. For any fault situation of voltage sag, this 

method is efficacious which is proved from the analysis and 

MATLAB simulation results. We culled MATLAB 

programming because it is facile and can be facilely 

alimented in any microprocessor chip. The sag transients can 

be facilely mitigated and pre-fault voltage can be established. 

For authentic time applications, this may necessitate the 

application of the microcontroller/processor with expeditious 

celerity. 

REFERENCES 

[1] Roger C. Dugan/Mark F. Mc Granaghan/Surya 

Santos/H. Wayne Beaty, Electrical Power Systems, 

Quality, Second edition, Mc Graw Hill Publication.  

[2] N.G Hingorani, Flexible AC Transmission, IEEE 

Spectrum, vol. 30, pp. 40-44,1993. 

[3] N.G Hingorani, “ Introducing Custom Power”, IEEE 

Spectrum, vol. 32, pp. 41-48,1995 Distribution Custom 

Power Task Force, 2003 

[4] K.R Padiyar, FACTS controllers in power transmission 

and distribution, new age international publicaions  

[5] Smriti Dey, Performance of DVR under various fault 

conditions in Electrical Distribution Systems, IOSR 

Journal of Electrical and Electronics engineering, vol-

8,Issue 1,pp-03-12, dec-2013 [ 



Power Quality Improvement by using Dynamic Voltage Restorer 

 (IJSRD/Vol. 7/Issue 02/2019/464) 

 

 All rights reserved by www.ijsrd.com 1698 

[6] C. Benachiba and B. Ferdi, Power Quality Improvement 

using DVR, American Journal of Applied Sciences 6(3): 

396- 400, 2009 ISSN 146-9239 


