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Abstract— This paper deals with the modeling of Dynamic 

Voltage Restorer (DVR) for maintaining the Power quality 

of the system. The common problem in voltage restorer is 

the time taken to perform the control action and also the 

phase transmission line. In conventional systems, only 

voltage is controlled and no efforts are taken to maintain the 

sinusoidal nature of the current. This project introduces a 

two stage process using space vector modulation, where 

both voltage and current are maintained constant 

irrespective of the variation in inputs due to variations in 

wind speed in wind power systems. To solve this problem, 

custom power devices are used. One of those devices is the 

Dynamic Voltage Restorer (DVR), which is the most 

efficient and effective modern custom power device used in 

power distribution networks.  Its appeal includes lower cost, 

smaller size, and its fast dynamic response to the 

disturbance. This projects presents modeling, analysis and 

simulation of a Dynamic Voltage Restorer (DVR) using 

MATLAB. A new control technique is proposed to control 

the capacitor-supported DVR where the injection voltage or 

current is based on the charge held by the capacitor. The 

proposed hybrid system can effectively suppress the voltage 

fluctuation. The simulation of proposed work is carried out 

using MATLAB version 2018a. 
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I. INTRODUCTION 

Nowadays, modern industrial devices are mostly based on 

electronic devices such as programmable logic controllers 

and electronic drives. The electronic devices are very 

sensitive to disturbances and become less tolerant to power 

quality problems such as voltage sags, swells and 

harmonics.  Voltage dips  are  considered  to  be  one  of  the  

most  severe  disturbances  to  the industrial equipment. 

Another power electronic solution to the voltage regulation 

is the use of a dynamic voltage restorer (DVR).  DVRs are a 

class of custom power devices for providing reliable 

distribution power quality. They employ a series of voltage 

boost technology using solid state switches for 

compensating voltage sags/swells. The DVR applications 

are mainly for sensitive loads that may be drastically 

affected by fluctuations in system voltage. The term 

harmonics referred to Power quality in ideal world would 

mean how pure the voltage is, how pure the current 

waveform is in its sinusoidal form.  Power quality is very 

important to commercial and industrial power system 

designs.  Ideally, the electrical supply should be a perfect 

sinusoidal waveform without any kind of distortion.  If the 

current or voltage waveforms are distorted from its ideal 

form it will be termed as harmonic distortion.  This 

harmonic distortion could result because of many reasons.  

In today’s world, prime importance is given by the 

engineers to derive a method to reduce the harmonic 

distortion.  Harmonic distortion was very less in the past 

when the designs of power systems were very simple and 

conservative.  But, nowadays with the use of complex 

designs in the industry harmonic distortion has increased as 

well.   

This paper explains the effects of Harmonics in the 

Power System and steps to reduce the effects of Harmonics 

and also explain how Harmonic distortion is one of the most 

important problems associated with power quality and 

creates several disturbances to the Power System.  It 

includes the Harmonic reduction techniques to improve the 

power quality and it will also include the simulation for the 

same.  

This paper also explains different types of inverters 

that are used in the Power System.  During the 

transformation from DC to AC, harmonics affect the power 

quality a lot.  How harmonic reduction will improve the 

power quality will be explained in detail. 

II. EXISTING SYSTEM 

A family of wind or solar energy systems with integrated 

functions of active power transfer, reactive power 

compensation, and voltage conversion and harmonics 

elimination is presented. The wind energy systems and 

photovoltaic systems using solid-state transformer (SST) 

can effectively suppress the voltage fluctuation without 

additional reactive power compensator. Anyhow SST design 

is not our basic work, because it is already suggested in 

DVR systems 

 
Fig. 1: Schematic layout of existing sysem 

Among the power quality problems (sags, swells, 

harmonics…) voltage sags are the most severe disturbances. 

In order to overcome these problems the concept of custom 

power devices is introduced recently. One of those devices 

is the Dynamic Voltage Restorer (DVR), which is the most 

efficient and effective modern custom power device used in 

power distribution networks. DVR is a recently proposed 

series connected solid state device that injects voltage into 

the system in order to regulate the load side voltage. It is 

normally installed in a distribution system between the 

supply and the critical load feeder at the point of common 

coupling (PCC). Other than voltage sags and swells 

compensation, DVR can also added other features like: line 
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voltage harmonics compensation, reduction of transients in 

voltage and fault current limitations. 

 
Fig. 2: Circuit diagram of DVR 

III. OVERVIEW OF PROPOSED SYSTEM 

Here all blocks are connected as per the desired block 

diagram with the rated parameters, which is shown below in 

fig 3. Here an enhanced voltage compensation strategy is 

proposed that mitigates the phase jump in the load voltage 

(due to over penetration in offshore wind mills) while 

improving the overall sag and swell compensation time. 

During swell operation, an inverse voltage is generated so as 

to compensate the swell. During sag operation voltage in 

same phase is added to add sufficient voltage. In this project 

a technique based on space vector modulation is proposed to 

reduce the compensation time while avoiding phase jump. In 

this method, once the dc link voltage drops to the threshold 

limit, the magnitude of injected voltage is reduced by 

synchronizing the with the pulses generated by SVM. The 

proposed method aims at regulating the contribution of 

active power to the least possible value. To avoid the 

problem of over modulation, in case of deeper sag depth, an 

iterative loop is employed in the control block. It is found 

that the proposed method can result in more than 50% 

additional sag support time when compared with the 

method.  

 
Fig. 3:  Block diagram of implemented proposed system 

IV. ANALYSIS AND DESIGN OF SIMULINK MODEL 

MATLAB is a product apparatus and programming 

condition that has turned out to be typical among researchers 

and designers. For the building proficient it is a valuable 

programming language for logical figuring, information 

handling, and perception of results. Numerous valuable 

numerical capacities and graphical highlights are 

incorporated with the language. The model designed and 

shown below in fig 4 consists of a wind mill whose outputs 

are coupled to the transmission line through a step down 

transformer. The wind mill consists of an asynchronous 

generator, where the mechanical energy is fed to the system 

in the form of torque. However, the torque required to drive 

the mill is obtained from the wind with a specific speed. The 

Simulink model in the matlab library converts the wind data 

into equivalent speed and then to equivalent torque. This 

model has an option of injecting a faulty voltage connected 

in parallel to the transmission line. The function of the DVR 

is done in two stages as voltage and current injection. 

Voltage injection is done in serial using transformer 

coupling and current injection is done parallel as a direct 

injection. A resistive load is considered in this paper as only 

compensation is the main task in this paper. The injection of 

faulty voltages could be adjusted based on the required 

timing using circuit breakers.  

 
Fig. 4: Simulink model 

 
Fig. 5: waveform of voltage compensation alone 

 The converter section shown in the above model is 

a novel type where 12 switches are used instead of 6 

switches to accomplish the voltage injection based on the 

support of capacitor.  Here a triangular wave is considered 

as a reference wave where, a sinusoidal reference is 

compared using a comparator block. This is different from 

the conventional PWM method. All the upper switches in 

upper arm and the lower switches of the lower arm are 
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triggered by the same pulses except an inversion.  The 

concept of injection is controlled based on the charging and 

discharging of the capacitors connected in parallel. 

 
Fig. 6: waveform of load Voltage and load current 

 The converter section shown above is related to the 

current injection and current shaping. Here too, is a novel 

type where 12 switches are used instead of 6 switches to 

accomplish the voltage injection based on the support of 

capacitor.  Here a triangular wave is considered as a 

reference wave where, a sinusoidal reference is compared 

using a comparator block. This is different from the 

conventional PWM method. All the upper switches in upper 

arm and the lower switches of the lower arm are triggered 

by the same pulses except an inversion.  The concept of 

injection is controlled based on the charging and discharging 

of the capacitors connected in parallel. 

V. CONCLUSION 

This paper consists of two important modules where voltage 

is compensated in the first module. Unlike the existing 

works, in this project an additional module is implemented 

to control the current and keep it sinusoidal. This method is 

very helpful to compensate the voltage variation 

instantaneously. This is highly possible by using the 

triggering methods using space vector modulation. 

Simulation using MATLAB model had been done where, 

sag and swell have been compensated. The operation of a 

DVR has been demonstrated with a new control technique 

using various voltage injection schemes using transformers 

connected in series to the transmission line. Due to the 

addition of optimization using neural network, the fuzzy 

control performs good and a better compensated voltage is 

obtained. 
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