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ABSTRACT 
Power quality is one of major concerns in the present era. It has become important, especially with the 

introduction of sophisticated devices whose performance is very sensitive to the quality of power supply Power 

quality problem is an occurrence manifested as a non standard voltage ,current or frequency that result in a 

failure of end use equipments one of the major problem dealt here is the power sag, swell, transient, so we use 

DVR .but in this DVR we use the active filter .which help to reduced the harmonics which is generated  by the 

VSC. 

 

KEYWORDS: DVR, H- Bridge, Thyristor Bridge, Hysteresis control scheme. 

 

I. INTRODUCTION 
DVR (DYNAMIC VOLTAGE RESTORE) 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 devices that 

inject voltage in the system in order to regulate the load side voltage. 

 

It is normally installed in distribution system between the supply and the critical load feeder at the point of 

common coupling (PEC). 

 

Among the power quality problem (sags, swell, harmonic) Voltage sags are the most serves disturbances, To 

overcome the sag, swell, the concept of power devices is introduced recently. 

 

Advantage Of Dvr 

1. Compensate voltage sag and swell. 

2. Line voltage harmonic compensation. 

3. Reduction of transients in voltage and fault current limitation. 

 

Basic Configuration Of Dvr 

The general configuration of DVR: 

 Linear transformer  

 Active filter  

 Storage device  

 Voltage source converter  

 D C charging circuit 

 A control and protection system  

 

 Linear Transformer 

 A transformer is a four terminal device comparing of two or more magnetically coupled coil,  

 It is composed of two coil. 

  A primary coil of Resistance R and self inductance L  

 A secondary coil of Resistance R2 and self inductance L2  

 

Active filter 
 Active filter is reduced the harmonic in the system . Active filter is consist of H Bridge, Thyristor Bridge, etc  
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 Voltage source converter 

A voltage source converter is power electronic system consists of storage device and switching device which is 

generated a sinusoidal voltage at any required frequency, magnitude and phase angle. In DVR application, the 

VSC is used to generate supply voltage. 

 

There are four main type of switching device such as MOSFET, GTO, IGBT, and IGCT. Each type have its own 

benefits and drawbacks. 

 

Dc charging circuit 

DC charging circuit has two main duties: 

1. The first duty is to charge the energy source after a sag compensating event. 

2. The second task is to maintaining dc link voltage at the nominal  

D.C.  link voltage. 

 

Control and protection 
The control mechanism of the general configuration typically consists of hardware with programmable logic 

.All the protective function of the DVR should be implemented in the software. 

 

Equation related to dvr 

The system impedance zTH depend on the fault level of the load bus. When the system voltage (Vth) drops the 

DVR injects a series voltage DVR through the linear transformer so that the desired load voltage VL can be 

maintained. 

 

The series injected voltage of the DVR can be written as  

      VDVR = VL + Z THIL –VTH                                

 

Where VL = the desired load voltage magnitude: ZTH = the load impedance, IL= the load current, VTH = the 

system voltage during fault condition  

The load current IL is given by: 

IL= [  PL+JQL ] 

            VL 

Where VL = reference equation. 

 

The complex power injection of the DVR can be written as  

      SDVR = VDVR   I
* 

I t requires the injection of only reactive power and the DVR itself is capable of generating the reactive power 

 

Operating mode of dvr: 

The basic function of DVR is to inject the voltage into the system  

 

The DVR has three mode of operation which are  

1. PROTECTION MODE  

2. STAND BY MODE  

3. INJECTION MODE 

 

Protection mode 

If the over current on the load side exceeds as permissible limit due to short circuit the load or large inrush 

current .the DVR will be isolated from the system by using the bypass switch (s2 and s3) and supplying another 

path for current S1will be closed. 

 

Stand by mode (vdvr =0) 

In the standby mode the linear transformer low voltage winding is shorted through the converter, no switching 

of semiconductor occur in this mode of operation and the full load current will pass through the primary  

 

voltage injection method of dvr pre sag /dip compensation method 

The pre sag method the supply voltage continuously and if there is any defect in supply voltage, it will inject the 

different voltage between sag or voltage point common coupling and pre fault condition 
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Compensation of voltage sag in the both phase angle and amplitude sensitive load would be achieved by the sag 

compensation method  

VDVR =VPRE FAULT –VSAG 

 

II. SIMULATION MODEL  

 
Fig.1. Simulation Model of DVR with Active Filter  
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Fig.2. Active Filter 

 

 
Fig.3. Thyristor Bridge  
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Fig.4. H Bridge  

 

 
Fig.5. Hysteresis Control Scheme 

 

III. SIMULATION RESULT 
 

 
Fig.6. Simulation Result of DVR with Active Filter 
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Fig. 7. Simulation Result Of DVR with Passive Filter 

 

IV. CONCLUSIONS 
In this paper, we understand the function of DVR in all fault condition such as symmetrical fault as well as 

unsymmetrical faults. Function of DVR in this fault condition. In the fault condition, DVR boost up the fault 

voltage.DVR used as custom devices in distribution systems. In this DVR we use active filter to reduce more 

harmonics in distribution systems. 
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