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Abstract  

 
One of the main areas of concern in the transmission and distribution systems during the 

past forty years has been power quality. Voltage sag, voltage swell, harmonics, voltage 

fluctuation, etc. are the main system faults. To address such issues, a variety of bespoke 

power devices are used. The multi-level inverter-based DVR used to safeguard delicate 

equipment like computers and printers from line faults such voltage sag is covered in this 

essay. The multilevel inverter topology provides the foundation for the DVR's deployment in 

the distribution system's defense against voltage sag. The system serves as the single phase 

230V power distribution system. This paper illustrates a multi-level inverter-based DVR 

system using Simulink. . The multilayer inverter can more effectively correct the voltage sag 

problem and enhance voltage quality, according to all results displayed in the MATLAB 

software. 

Keywords: Power Quality, Staggered inverter, Voltage dip, DVR,Simulation model, MATLAB 

Simulation. 

 

Introduction 

The majority of electronic devices 

share the characteristic of being extremely 

sensitive to variations in voltage. 

Presently a-days the utilization of force 

hardware gadgets, PC, printer and so on. 

can result in poor power quality. The 

majority of these issues with power 

quality are connected to voltage, such as 

voltage sag, voltage swell, and so on. 

Numerous custom power devices have 

been utilized to address these issues. 

A dc-dc converter is utilized to 

change the dc input voltage to match the 

scope of voltage hang, and a unique 

voltage restorer is one of the gadgets that 

can produce and retain dynamic and 

receptive power in the circulation 

framework against voltage list. 

Accordingly, the control methodology is 

straightforward and powerful. 
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 The most common issue in a 

distribution system is voltage sag. 

Therefore, FACT devices like static series 

compensators can be utilized in this 

regard. The distribution system receives 

the voltage that is lacking from these 

devices. 

In ongoing year, overflow staggered 

inverter has acquired consideration on 

account of its benefits in high voltage & 

likewise it has low consonant contortion. 

In the case of the multilevel inverter, the 

number of stages was used. The output 

waveform is a staircase with three or five 

levels. 

Diode clamp, flying capacitor, and 

cascade multilevel inverters are among 

the various topologies utilized in 

multilevel inverters. The diode clasp 

strategy separates the dc transport into 

the important levels and associates a 

mass capacitor in series. Flying capacitor 

geography is more versatile, yet the 

controlling strategy for high electrical 

cables is more confounded. In order to 

produce a greater number of voltage 

levels, the cascade inverter makes use of 

a separate dc source. 

The Simulink modal is a 5-level 

multilevel inverter-based DVR with a 

Diode clamp topology and POD control 

techniques for operation in various fault 

conditions . 

While the DVR is connected in 

series with the distribution feeder, the 

cascade H-bridge based inter-line 

dynamic voltage restorer demonstrates 

that its performance is dependent on the 

load power factor. Low distortion voltage 

injection is provided by the two cascade 

H-bridge inverter. PSCAD software is used 

to view the outcomes. In the case of DVR, 

various compensation methods, such as 

pre-sag, in-phase, and phase advance 

compensation, are utilized for the 

injection of voltage. When injecting voltage 

into the system, the magnitude of the 

voltage is taken into consideration. 

The PQ hypothesis was utilized to 

produce the reference voltage in the re-

enactment modular for the shut circle and 

open circle frameworks. For the different 

power transformations for the shown 

impedance circuit, a Z source converter 

has been executed .The recreation is 

performed to exhibit its proficiency. 

One device that can generate and 

absorb active and reactive power in the 

distribution system to combat voltage sag 

is the dynamic voltage restorer. When a 

multi-level inverter is used, the output 

voltage waveform is a staircase, but 

increasing the voltage levels can make the 

circuit more complicated. With less 

voltage stress, multilevel inverter-based 

DVRs compensate for voltage sag. As a 

result, the system's harmonic profile is 

improved. 

Dynamic voltage restorer: 

Harmonics, voltage dip, and other 

problems with power quality were more 

severe. To avoid such aggravations the 

different custom power contraptions are 

utilized is one of the devices used to 

reimburse the voltage droop. A gadget 

controls the voltage on the heap side and 

is associated with the source and burden 
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at the purpose in like manner coupling. 

 

Fig.1. Block diagram of DVR. 

The major DVR involve the parts like 

battery charging circuit which charges the 

wellspring of energy after hang pay. By 

making use of power electronic switches, 

voltage source converters can produce 

sinusoidal voltage. The filter provided an 

acceptable level to the voltage to voltage 

source converter. The injection type of 

transformer is typically used to inject 

compensating voltage into the system. 

Multi level inverter topology : 

Most of the electronics switches in a 

multi-level inverter are MOSFET, GTO, 

and other switches. A flying clamp diode 

or capacitor can sometimes be used to get 

more stepped waveforms. The harmonic 

profile is improved and output voltage 

stress is reduced as a result of the 

introduction of the multi-level inverter 

concept. 

Following are the sorts of staggered 

inverter: 

1) Cascade multilevel inverter 

2) Multilevel inverter using flying 

capacitor 

3) Diode clamp multilevel inverter  

 

1. Cascade multilevel inverter 

Overflow staggered geography frequently 

utilized in high voltage framework. It is 

productive because it doesn't need a 

capacitor or diode cinch since it generally 

has its own dc source. Delicate 

exchanging could be utilized in this 

manner to stay away from misfortunes 

and mass from the capacitor diode 

exchanging snubber circuit. 

2. Multilevel inverter using flying 

capacitor 

The flying capacitor multilevel inverter is 

the fundamental component of the 

capacitor clamp circuit. Capacitor 

balancing can be accomplished by 

employing the appropriate capacitor 

combination. The number of cumbersome 

capacitor clamps required for this 

method. 

 

3) Diode clamp multilevel inverter 

The diode is used to generate the various 

voltage levels in this kind of inverter. The 

real power flow control is difficult to 

implement, and a large number of diode 

clamps are required for a greater number 

of voltage levels.  
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SIMULATION MODEL 

 

Fig.2.Simulink model of Subsystem MLI 

 

 

 

               

                     Fig.3. MLI based DVR     

The model shown is for 230V, 50 Hz 

supply. At the point when the framework 

recognizes voltage dip, the staggered 

inverter supplies the voltage during the 

hang time frame. In an instant, the DVR 

activates to compensate for load voltage. 

This waveform can be seen in the scope 

that is connected to the load side. 

 

 

 

 

SIMULATION RESULTS 

 

        Fig.4.1 Voltage sag in the system 

 

 

Fig.4.2 MLI output 

 

Fig.4.3 Compensated by DVR 

 

Conclusion 

With the assistance of a DVR based on a 

multilevel inverter, the power quality can 

be improved in this paper. Due to its 

advantages and versatility, the staggered 

inverter arose as perhaps of the best 

technique multilevel inverter emerged as 

one of the most effective methods. The 

voltage inverted by a multilevel inverter is 

of higher quality than by any other 

inverter. The DVR system includes a 

seven-level inverter DVR is a decent 

custom power gadget for decreasing 

voltage dip. Voltage sag has a significant 

effect on sensitive equipment. Because of 
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its small size and quick response time, 

DVR is regarded as an effective option. 
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