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Abstract— This paper shows and confirms the utilization of 

dynamic voltage restorer (DVR) to shield delicate burdens 

from the impacts of voltage list/swell on the conveyance 

feeder. DVR is one of the custom power gadgets which are 

utilized as a compelling answer for the security of delicate 

burdens against voltage unsettling influences in control 

appropriation framework. For alleviation of voltage 

droop/swell by utilizing DVR it is essential for the DVR 

control framework to recognize begin and end of a voltage 

list/swell and to decide the hang/swell size and any related 

stage move. The DVR, which is utilized as a part of 

arrangement with a delicate load, must have the capacity to 

react rapidly to a voltage droop/swell if end clients of touchy 

hardware are to encounter no voltage hangs/swell. The d-q 

hypothesis is utilized for the location of droops/swells, 

though the control of the voltage source inverter (VSI) is 

finished with the assistance of Sinusoidal Pulse Width 

Modulation (SPWM) the re-enactment was done with the 

assistance of SIMULINK and MATLAB and the outcomes 

were observed to be as per hypothesis. 
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I. INTRODUCTION 

Extensive variety of utilizations of energy electronic gadgets 

in control framework makes control quality a critical issue in 

the present power situation. It is the obligation of the utility 

to supply an unadulterated sinusoidal voltage of required size 

and recurrence at constantly and with no deviation to its 

shoppers. Be that as it may, actually it isn't conceivable to see 

perfect waveforms of the voltage. The voltage waveforms are 

bothered from perfect waveform because of event of 

unsettling influences like voltage hang, voltage swell, 

intrusions, and gleam vacillations and so on and furthermore 

because of the utilization of non-straight loads. Such voltage 

mutilation antagonistically influences the execution of 

hardware associated in the framework. The different 

businesses like process ventures, petrochemical enterprises, 

semiconductor ventures, compound enterprises, paper 

factories and so forth utilize gear which are extremely touchy 

to voltage contortion. Poor voltage quality may bring about 

end of the procedure, loss of information in advanced gadgets 

and so on. And subsequently gigantic money related 

misfortune to customer. Out of the different voltage 

aggravations, voltage droop is an incessant unsettling 

influence in control framework. It has been watched that 

around 92% of the intrusions in mechanical establishments 

are because of voltage lists. 

II. LITERATURE SURVEY 

A writing study is completed for the examination and usage 

methods for dynamic voltage restorer. It is discovered that 

dynamic voltage restorer (DVR) is a streamlined and 

financially savvy answer for moderation of voltage hang and 

swell. It is discovered that DVR can likewise be utilized for 

alleviation of voltage symphonious. 

III. PROPOSED IMPLEMENTATION OF DYNAMIC VOLTAGE 

RESTORER 

A. Operating Principle of DVR 

Dynamic Voltage Restorer (DVR) is one of the compelling 

custom power gadgets that can be utilized to enhance control 

quality from any unsettling influences in the dissemination 

line. The DVR can be utilized for insurance and recuperation 

or reestablish the nature of voltage to the delicate load. An 

arrangement of three stage voltages with a fitting extent and 

term can be infused through infusion transformer and must be 

in stage with the lattice voltage [8]. A DVR is a strong state 

control gadgets exchanging gadget comprising of either GTO 

or IGBT, a capacitor bank as a vitality stockpiling gadget and 

infusion transformers. Schematic outline of a DVR associated 

with control framework is appeared in Fig. 2.1. 

 
Fig. 3.9: Schematic Diagram of Dynamic Voltage Restorer 

 The essential thought of the DVR is to infuse a 

controlled voltage produced by a constrained drove converter 

in arrangement to the transport voltage by methods for an 

infusing transformer. A DC capacitor bank which goes about 

as a vitality stockpiling gadget, gives a managed dc voltage 

source. A DC to AC inverter controls this voltage by 

appropriate PWM technique. An identical circuit chart 

of the DVR and the guideline of arrangement infusion for Sag 

remuneration is delineated in Fig. 2.2 

 
Fig. 3.10: Equivalent Circuit of DVR 

 DVR can be represented as a voltage source (
inj

v ) 

in series with impedance 
DVR

Z  , where 
DVR

Z  is the impedance 

of the DVR. For voltage control, 
inj

v should be in phase with 
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load voltage
L

V . 
S

V  Represents voltage sag which is the 

supply voltage to the load without compensation. 

Using Kirchhoff’s voltage law it can be written: 

)()()( tvtvtv
injSL

                            (2.1) 

Where, )(tv
L

 is the load voltage, )(tv
S

 is the sagged supply 

voltage, )(tv
inj

 is the voltage injected by the DVR as shown 

in Fig.2.2. Under normal voltage conditions, the load power 

(
L

S ) on each phase is given by eqn. (3.2), 

LLLLL
jQPIVS 

*
                             (2.2) 

Where, 

 LI
*  Is the load current, 

L
P and 

L
Q  are active and 

reactive power taken by the load respectively, during a 

sag/swell. When the DVR is active and restores the voltages 

back to normal, the following equation applies for each 

phase: 

)()(
injinjSagSagLLL

jQPjQPjQPS   (2.3) 

 Where the “sag” subscript refers to the sagged 

supply quantities. The “inj” subscript refers to Quantities 

injected by the mitigation device. Generally dynamic voltage 

restorer is located at the point where sensitive loads are 

connected or regulated voltages are required as shown in Fig. 

2.3. 

 
Fig 3.11: Location of DV 

IV. RESULT & DISCUSSIONS 

A. Implementation of DVR 

As said before DVR comprise of an inverter. Inverter 

exchanging ought to be controlled such that yield of the 

inverter tracks the reference remunerating voltage. Sine 

triangular PWM and Hysteresis voltage control can be 

utilized to produce heartbeats to the switches of three stage 

inverter. The three stage inverter is associated in arrangement 

with the transmission line with the assistance of arrangement 

transformer. Finish model of DVR utilizing sine-triangular 

PWM system for inverter6circuit is given in Fig.4.1. 

Different framework parameters considered for reenactment 

are given in Table.4.1 

Parameter Valve 

Source voltage V L-L 415V 

DC Bus Voltage 400V 

Filter Capacitance 26 µF 

Load Resistance 31.84 Ω 

Load Inductance 0.139H 

Table 4.1: System parameters 

 Case1. (a) Voltage sag compensation using sine 

triangular PWM 

 An adjusted voltage drop of greatness 50% of 

ostensible voltage happens from t=0.05 sec to t=0.10 sec. The 

voltage waveforms of source voltage, reference repaying 

voltage, and DVR inverter infused voltage and load voltage 

after pay are appeared in Fig. 4.10 (a), (b), (c), (d) separately. 

An arrangement transformer of 1:1 proportion is utilized for 

reproduction. It is seen from the waveform that the real 

infused voltage is same as the reference repaying voltage. A 

capacitor is associated at the yield of the inverter for the 

sifting reason. 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

Fig. 4.2 (a): The voltage waveform with sag, (b) reference 

compensating voltage, (c) DVR injected voltage and (d) 

load voltage after compensation using sine triangular PWM. 
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Fig. 4.2 (d) shows that voltage at load terminal is at 

its pre sag value all the time. 

1) Case 1. (a) Voltage swell compensation using sine 

triangular PWM 

The advantage of d-q-0 theory is that it is also applicable to 

compensation under voltage swell. Voltage swell of 20% can 

be consider for the simulation. The voltage waveform with 

swell, DVR injected voltage and load voltage after 

compensation are shown in Fig.4.3 (a), (b), (c) respectively. 

 
(a) 

 
(b) 

 
(c) 

Fig. 4.3 (a): The voltage waveform with swell (b) DVR 

injected voltage and (c) load voltage after compensation 

using sine triangular PWM. It is clear from waveform of 

Fig. 4.3 (c) that voltage at sensitive load is at desired value 

all the time. 

2) Case 1. (b) Voltage sag compensation using hysteresis 

voltage control 

Usage of DVR utilizing hysteresis voltage control is 

confirmed for a similar circuit utilizing MATLAB. An 

adjusted voltage drop of half extent happens from t=0.05sec 

to t=0.10 sec. The Fig. 4.12 (a), (b), (c) demonstrates the 

waveform of source voltage, DVR inverter infused voltage 

and load voltage after pay separately. 

 
(a) 

 
(b) 

 
(c) 

Fig. 4.4 (a): The voltage waveform with sag (b) DVR 

injected voltage and (c) load voltage after compensation 

using hysteresis voltage control 

3) Case1. (b) Voltage swell compensation using hysteresis 

voltage control 

Implementation of DVR using hysteresis voltage control for 

swell is verified for the same circuit using MATLAB. The 

waveform with swell, DVR injected voltage and load voltage 

after compensation for voltage  swell using hysteresis control 

are shown in Fig.4.5 (a), (b), (c) respectively. 

 
(a) 
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(b) 

 
(c) 

Fig. 4.5 (a): The voltage waveform with swell (b) DVR 

injected voltage and (c) load voltage after compensation 

using hysteresis control 

4) Case 2. Unbalance Voltage Compensation 

Reenactment is improved the situation the unbalance voltage 

pay by utilizing hysteresis voltage control method. The 

voltage waveform with unbalance, reference remunerating 

voltage, DVR infused voltage and load voltage after pay as 

appeared in Fig.4.6 (a), (b), (c), (d) separately.  

 
(a) 

 
(b) 

 
(c) 

 
(d) 

Fig. 4.6 (a): The voltage waveform with unbalance (b) 

reference compensating voltage (c) DVR injected voltage 

and (d) load voltage after compensation for unbalance 

voltage. 

5) Case 3.  Non-Sinusoidal voltage sag compensation 

Simulation is done for the non-sinusoidal voltage sag 

compensation by using hysteresis voltage control technique. 

The voltage waveform with harmonics, DVR injected voltage 

and load voltage after compensation as shown in Fig. 4.15 (a), 

(b), (c) respectively. 

 
(a)   

     
(b) 

 
(c) 

Fig. 4.7 (a): The voltage waveform with unbalance (b) DVR 

injected voltage and (c) load voltage after compensation for 

Non-sinusoidal voltage sag 
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Complete Mat lab model of DVR using hysteresis 

voltage control is given in Fig.3.18. 

 
Fig. 3.16: MATLAB Model for Implementation of DVR 

using Hysteresis Voltage Control 

V. CONCLUSION 

DVR is an extremely successful custom power gadget for 

Compensating power unsettling influences, for example, 

voltage droop, voltage swell, lopsided voltage hang, and 

voltage list with music. The effect of these unsettling 

influences is serious on the power framework, and it makes 

disturbances the heap. 

 As conclusion Dynamic voltage restorers (DVR) 

can be utilized to shield touchy hardware from the power 

quality aggravations as said in this venture. In all cases it is 

required for the DVR control framework to identify begin and 

end of a voltage hang and voltage swell and furthermore to 

decide the profundity or ascent of voltage droop or voltage 

swell separately. The DVR, which is set in arrangement 

between supply framework and delicate load must have 

dynamic reaction against the aggravations. 
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