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Abstract: The aim of this paper is to compare two approaches such as cascaded H-Bridge Inverter and second uses 

new Multi-level Scheme for pulse width modulated voltage source inverter. This paper describes the simulation of 
above mentioned modules in SIMULINK/MATLAB Software. Comparison is done in terms of Total Harmonic 

Distortion (THD) in output load voltage, active Power and reactive Power. Better THD along with larger active and 

reactive powers produced in second scheme as compares to a certain stages of the first scheme. 

 

Index Terms: Multilevel inverter, H-Bridge inverter, Total Harmonic Distortion (THD), Simulink Model. 

 

I. INTRODUCTION 

 

 In order to increase the use of renewable energy sources 

such as solar, wind, biomass etc; it has led to global effort 

towards increasing the same. According to demand of 
electricity, by using solar PV cells DC power is converted 

into AC power & then can be insert it into grid or used in 

isolated load. There are number of methods are available 

to convert AC power to DC power conversion. To provide 

the required load voltage, inverter system works in 

standalone mode or grid connected mode. In load 

scheduling condition or grid off condition, the inverters 

works in standalone mode and provide the required power 

to the load. Being major of the power available through 

renewable systems is in DC form, inverters are preferred 

instead of alternators. The system presented here is a DC 

to AC multilevel inverter controlled by PWM (Pulse-
Width Modulation).[6] 
 

First approach is cascaded H bridge inverter. It is 

conventional topology in family of multilevel & multi-

phase inverter. The cascade topology allows the use of 

several levels of DC voltages to synthesize a desired AC 

voltage. The DC levels are considered to be identical since 

all of them are fuel cells or photovoltaic, batteries, etc.[8] 

Review of approaches for harmonics reduction in solar 
inverter are described in the second section named as 

literature review. Proposed system for harmonic reduction 

in solar inverter is described in Methodology section. 

Experimentation and Results are discussed in next section.   

 

II. LITERATURE REVIEW 

 

In order to obtain multilevel output voltage, single phase 

multilevel inverter for using as a voltage harmonic source, 

a switching strategy based on calculating switching angles 

is explained .Simulation and experimental results of 

multilevel voltage waveforms are given for 15, 31 and 127  

 

 

 

levels. The proposed topology produce output voltages 

with low THD values as well as produces the required 

harmonic components on the output voltage. The output 
voltage as well as the required specific harmonics 

controlled by angles. With the required harmonic 

components, the proposed inverter structure is simulated 

for various functions. Proposed inverter structure realized 

simulated functions and THD values of the output voltage 

waves [1]. 

In the area of high-power medium-voltage energy control, 

emerged recently as a very important alternative is 

Multilevel inverter technology. This paper discussed 

Emerging topologies like asymmetric hybrid cells and 

soft-switched multilevel inverters [10]. The most 

important topologies like diode-clamped inverter (neutral-
point clamped), capacitor-clamped (flying capacitor), and 

cascaded multicell with separate dc sources are presents 

here. Most relevant control and modulation methods 

developed for this family of converters like Multilevel 

sinusoidal pulse width modulation, multilevel selective 

harmonic elimination, and space-vector modulation 

presents in this paper [2].  
 

Multilevel line commutated inverters for renewable energy 
systems have gained popularity in recent times, especially 

in the distributed generation where a number of batteries, 

fuel cells, solar cell, and micro-turbines can be connected 

through a MLC to feed the grid [7]. Multilevel line 

commutated inverters can synthesize higher output voltage 

levels and can generate near sinusoidal voltages have 

gained popularity in recent times, especially in the 

distributed generation where a number of batteries, fuel 

cells, solar cell, and micro-turbines can be connected 

through a MLC to feed the grid. This paper presents 

Analysis of a grid connected MLC as an inverter having 

variable dc sources(which can be the output of wind 
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farms, solar panels etc.) presents in this paper. By 

increasing the stages and by varying the delay angles for 

varying dc input to the multilevel inverter, a Computer 

simulation analysis using SIMULINK/ MATLAB has 

been done to minimize total harmonic distortion 

(THD)[5]. A comparative study of different stages of 

MLC for different value of dc input, results has been 

tabulated and discussed [3]. 

 

III. METHODOLOGY 

 

Fig.1. shows single stage H bridge Inverter. Fig. 2. Shows Cascaded Multilevel H-Bridge Inverter 

  

 
Fig. 1.Single stage H Bridge Inverter [4] 

 

 
Fig.2. Cascaded Multilevel H-Bridge Inverter [4] 

 

 
Fig.3. MATLAB Simulation Model for three level 
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Fig.4. Load Voltage & Load Current for three level in MATLAB Simulation 

 

 

 
Fig.5. MATLAB Simulation Model for Eight levels 
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Fig.5. Load Voltage & Load current for Eight levels in MATLAB Simulation 

 

 
Fig.7. Proposed Multilevel Inverter 

 
Fig.3. shows Simulation model for three levels of inverter. 

Fig.4. Shows the output voltage  & load current for the 

same. Fig.5. shows the  MATLAB Simulation model for 

eight levels.  

Fig.6. shows the load voltage & Load current for  eight 

level inverter. Fig.7. shows proposed multilevel inverter 

diagram for simulation in MATLAB.  

IV. CONCLUSION 

 

In this paper, MATLAB simulation Models for three 

levels, eight levels are designed. The proposed multilevel 

inverter is defined here for the further study. The load 

voltage & Load currents foe respective multilevel inverter  

is also shown here.  
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