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ABSTRACT:  Power quality is an important issue today. It gains importance especially with the launch of smart devices with very 
good performance for good energy. Electrical problems refer to the phenomenon of terminal equipment not working properly due to 
voltage, current or frequency inconsistency. The biggest problem here is power loss. To solve this problem, special power supplies 
are used. One such device is the Dynamic Voltage Corrector (DVR), which is the most efficient and effective modern voltage 
corrector used in power distribution systems. Its appeal includes lower cost, smaller size, and faster response to disturbances. This 
article describes how to develop, simulate and analyze a digital video recorder (DVR) using MATLAB Simulink. To improve the 
ability to recover from DVR voltage, this article includes the development of a control model that uses a separate PWM pulse 
generator. The results show that the  DVR design can adjust the voltage level under voltage drop conditions.. 
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                                                                                                 INTRODUCTION  

Most modern devices today rely on electronic devices such as programmable logic controllers and electronic drives. 

Electronics are very sensitive to disturbances and have a low tolerance for problems such as voltage drops, spikes and harmonics. 

Voltage dips are considered one of the biggest glitches in home appliances. Voltage support for 

loads can be provided by injecting reactive power into the normally connected load point. One of the best ways is to install 

a transformer shunt capacitor on the primary side of the distributor. 

Machine changes may be scheduled with Supervisory Control and Data Acquisition (SCADA) signals at a specific 

scheduled time, or no changes at all. The disadvantage is that high-speed transitions cannot be compensated. Some drops are not 

corrected within the time limit of the power supply switch. A transformer tap can be used, but is expensive to replace at load. 

Another energy efficient solution for energy management is the use of renewable energy sources. 

DVR is a class of electronic device designed to provide efficient power distribution. They use a boost system that uses 

solid state devices to compensate for voltage dips/swells. The DVR application is only used for sensitive loads that may be affected 

by system voltage fluctuations. 

I. DYNAMIC VOLTAGE RESTORER  

 This section presents a brief description about the basic principles of a dynamic voltage restorer used in transmission system. Figure 

(1) shows the basic elements of a DVR in a single-phase representation. 
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                                 Figure (1)) Basic elements of  a DVR in a single -phase representation  

 

 

 

The main points of the DVR are: 

1) Converter: The converter will usually be a Voltage Source Converter (VSC) that converts the DC link/storage to AC voltage 

injected into the system via Pulse Width Modulation (PWM). 

2) Line filter: Line filter is added to reduce the harmonic distortion produced by PWM VSC. 

3) Injection Transformer: In most DVR applications, the DVR is equipped with an injection transformer to provide galvanic 

isolation and simple converter topology and protection products. 

4) DC-link and energy storage: VSCs use DC-link voltage to integrate AC voltage into the grid, and injection voltage is required to 

adjust the power supply when most of the electricity is lost. 

5) Bypass device: During faults, overloads and services, a bypass method for the current load must be guaranteed. 

Figure 1 shows mechanical bypass and thyristor bypass. 

6) Disconnect Device: DVR etc. during the program. disconnect completely. 

 

A. Control Structure of Developed DVR 

[1]  Discrete PWM-Based Control Scheme 

 
                       Send to DVR to reduce simulated voltage sag with all payment methods in the test, and also pay the electricity bill in 
real demand, control PWM is used according to the decision. The purpose of the control method is to maintain a constant voltage 
amplitude at sensitive load points in the affected system. For example, the control system only measures the rms voltage of the load 
and does not need to measure reactive power. Figure (2) shows the DVR controller schematic used in MATLAB/SIMULINK. The 
DVR control system uses angle control as follows: An error signal is obtained by comparing the voltage with the measured rms 
voltage at the load point. 
For example, the PI controller receives the error signal and creates an angle δ to drive the error to zero; load rms voltage is fed back 
to the grid. 
Note that network and transaction are considered equivalent. The modulation angle δ or delta is used for the PWM generator in 
phase A, while the angle of phase B and phase C is shifted by 240° or -120° and 120° respectively.                                            VA = 
Sin (ωt +δ)                                                                                       …(3.1)  
                                            VB=Sin (ωt+δ-2π/3)                                                                                  …(3.2)  
                                             VC = Sin (ωt +δ+2π/3)                                                                              …(3.3) 
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Figure (2) Firing angle controller scheme  

 
2 )  Test system for DVR 
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                                                Figure (3) Single line diagram of test system for DVR 

 

 

 

 

 

 

Single line diagram of the test system for DVR is shown in figure(3), composed by a 13 kV, 50 Hz generation system, 

feeding two transmission lines through a three phase winding transformer connected in Y/∆/∆, 13/115/115 kV. 

 
Such transmission lines feed two distribution networks through two transformers connected in ∆/Y, 115/13 kV. To verify the 
working of DVR for voltage compensation a fault is applied at point X at resistance 0.66 U for time duration of 200 ms. The DVR is 
simulated to be in operation only for the duration of the fault. Figure(4) shows the actual simulation model developed for the 
proposed work. 
 
 

 
                                              Figure(4) Actual simulation model developed for DVR 

 
 

B. Simulation and Results 

The first simulation was made without DVR and a three-phase fault was applied to the system with a 0.66 U fault for 200 ms. The 

second simulation was performed in the same situation as above, but now a DVR is introduced on the load side to compensate for 

the voltage drop due to the three-phase fault in the form. Figure (5) shows the rms voltage of the load when the system is operating 

without DVR and there is a three-phase fault in the system. When the DVR is running, the voltage cutoff is almost complete and the 

rms voltage of the sensitive load point remains in the normal state shown in figure (6). 
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Figure 7 now shows the pulse generated by the pulse width modulator to compensate for the effect of the voltage drop. Also, Figure 

(8) and Figure (9) show the three-phase voltage at the load point without the DVR design and with the DVR design. 

 

 

 
 

Figure (7) Three phase Voltage at  load point ,  with three phase fault ,  without DVR 

 
 

Figure (8) Three phase Voltage at  load point ,  with three phase fault ,  with  DVR 
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Figure (9) P.U. Voltage at  load point ,  with three phase fault , without DVR  

 
 

Figure (10) P.U. Voltage at  load point ,  with three phase fault ,  with DVR  
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Figure(10) Input voltage at injection transformer, with DVR 
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Figure(11) Firing pulse generated by discrete PWM generator  

II. CONCLUSION 

This article deals with the most important voltage sag problem, which often causes weak power in transmission lines. The 
charging process for the dedicated powerful DVR was implemented and simulated in MATLAB Simulink. PWM based control is 
used. Unlike the fundamental frequency switching schemes already available in MATLAB/SIMULINK, this PWM control scheme 
only requires voltage measurement. These features make it ideal for low-power applications. 

The results show, in part, that the PWM control system is able to inject sufficient voltage when voltage drop occurs. In the 
future, this work can be continued with the help of modified PWMs such as DSPWM, GSPWM techniques 
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