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ABSTRACT 

An inverter is a power converter that transforms DC power to AC power using 

controlled power semiconductor switches. The inverter is categorized into many types 

based on output, source, type of load etc. This proposal focused on voltage source 

inverters. Voltage Source Inverter is further classified as a two-level inverter or 

classical multilevel inverter. Two-level inverter exhibits many harmonic components 

in output voltage and must utilize a bulky filter to produce pure sinusoidal voltage 

waveform. Nowadays, large manufacturing demands extensive and high power. The 

double-level inverter is not suitable for high power since it need to handle high voltage 

stress. A Multilevel Inverter topology was introduced to improve the constraints of the 

traditional inverter. However, Multilevel Inverter exhibit several significant 

limitations. One drawback is that at larger output voltage levels, the number of 

necessary semiconductor power switches will increase exponentially. The increased 

number of semiconductor switches harms system overall efficiency and reliability. 

This research aims to compare a seven-level Symmetric H-Bridge Multilevel Inverter 

with Cascaded H-Bridge Multilevel Inverter in terms of several semiconductor 

switches, AC output Voltage Levels, AC output current, THD, and Voltage stress at 

buttons. This project aims to design and simulate both topologies using 

MATLAB/Simulink and compare their performance. It is expected that the Symmetric 

H-Bridge MLI use a fewer quantity of components and use power switches with lower 

voltage rating as compared to Cascaded Multilevel Inverter.  
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ABSTRAK 

Inverter adalah penukar kuasa yang mengubah kuasa dc kepada kuasa ac 

menggunakan suis semikonduktor kuasa terkawal. Inverter dikategorikan kepada 

banyak jenis berdasarkan output, sumber, jenis beban dan lain-lain. Cadangan ini 

memberi tumpuan kepada penyongsang sumber voltan. Inverter Sumber Voltan 

dikelaskan lagi sebagai penyongsang dua tingkat atau penyongsang bertingkat 

bertingkat. Penyongsang dua tingkat menunjukkan banyak komponen harmonik dalam 

voltan keluaran dan mesti menggunakan penapis besar untuk menghasilkan bentuk 

gelombang voltan sinusoidal tulen. Pada masa kini, pembuatan besar memerlukan 

kuasa yang luas dan berkualiti dalam julat megawatt. Penyongsang dua tingkat tidak 

sesuai untuk daya tinggi kerana perlu menahan tekanan voltan tinggi. Untuk mengatasi 

keterbatasan inverter klasik, topologi inverter bertingkat diperkenalkan. Walau 

bagaimanapun, penyongsang bertingkat menunjukkan beberapa batasan yang ketara. 

Salah satu batasannya ialah bilangan suis kuasa semikonduktor yang diperlukan akan 

meningkat secara eksponensial untuk jumlah tahap voltan keluaran yang lebih tinggi. 

Peningkatan bilangan suis semikonduktor merosakkan kecekapan dan 

kebolehpercayaan keseluruhan sistem. Penyelidikan ini bertujuan untuk 

membandingkan Inverter Multilevel Symmetric H-Bridge tujuh tingkat dengan 

Inverter Multilevel Cascaded H-Bridge dari segi beberapa suis semikonduktor, Tahap 

Voltan output AC, arus keluaran AC, THD, dan tegangan voltan pada butang. Projek 

ini bertujuan untuk merancang dan mensimulasikan kedua-dua topologi menggunakan 

MATLAB/Simulink Software dan membandingkan prestasinya. Dijangkakan bahawa 

Symmetric H-Bridge Multilevel Inverter menggunakan lebih sedikit bilangan 

komponen dan menggunakan suis kuasa dengan penarafan voltan yang lebih rendah 

berbanding dengan Cascaded Multilevel Inverter 
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CHAPTER 1  

 

 

INTRODUCTION 

 Project Background 

A power inverter is a power system or circuit that transfers direct current to 

alternating current (DC)- (AC). The device or circuit design regulates the input 

voltage, output voltage, frequency and overall power handling. The inverter DC power 

supplies provide no energy. A power inverter can be solely electrical or a mixture of 

electronic and mechanical effects (e.g. rotary equipment). No shift transfer 

components are used in static inverters. Control inverters are mainly used for electric 

power applications with high currents and voltages; circuits of a similar role are known 

as oscillators for electronic signalling with shallow currents and voltages. The inverter 

may be built as a stand-alone unit or an energy reserve source utilizing separately 

charged batteries for applications such as solar power. The second principle is whether 

it is part of a larger circuit such as a power supply or Uninterruptible Power supply. 

The inverter input DC is in this situation from the rectified AC in the Power Supply 

Unit when the rectified AC in the UPS and the batteries are used if the power failure 

is triggered. Different inverter types depend on the shape of the waveform. The 

inverter produces an ac voltage of dc energy sources and is helpful to control 

electronics and electrical appliances graded on the ac mains voltage. They have 

different circuit configurations, efficiencies, advantages and disadvantages. Inversion 

phases are widely used in the power supplies of switched-mode. The circuits are 

separated by waveform, frequency and output waveform switching technologies. 

There are two types of the inverter of roots, the Current Source Inverter and the 

Voltage Source Inverter. The entry is a new inverter source. This sort of inverter is 

used in medium voltage industrial applications, which involve high-quality 

waveforms. But existing inverter outlets are rare. The input is an inverter voltage 

source. This inverter is used in all applications because its dynamic solution is more 
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reliable, consistent and quicker. Without de-rating, VSI will control engines. Two-

level inverter exhibits many harmonic components in output voltage and must utilize 

a bulky filter to produce pure sinusoidal voltage waveformAn MLI topology has been 

presented to address the shortcomings of the two-level inverter. The power transfer 

regulation causes the input dc voltages to be applied to the output to achieve high 

voltage levels. During inverter operation, the semiconductor switches can endure 

reduced voltage tension. Over the past three decades, MLI has been a crucial 

technology in current electricity conversion systems and have successfully been 

implemented in medium and high voltage applications. Multilevel inverters have 

recently been explored and evolved even higher. However, research and development 

are still ongoing, and more modern multilevel circuit inverter topologies have recently 

been presented. 

 Problem Statement 

Lately, multilevel inverters (MLIs) are increasingly focusing on both 

architectures and control strategies. MLI has many benefits compared to traditional 

two-tier inverters, including versatile operation, higher performance efficiency, lower 

harmonic distortion, lower electromagnetic interference and lower power switch 

tension. The multilevel inverters are preferred for extending the electrical transfer of 

energy in high power applications by resolving the two-level inverter limitations. 

MLIs, though, have some significant restrictions. One of the drawbacks is that 

the amount of necessary semiconductor control switches would exponentially increase 

with a more considerable number of output voltage levels. The growing number of 

semiconductor switches has a detrimental influence on overall system performance 

and reliability. Therefore, MLI topology with reduced components is needed. It is 

undeniable that a significant range of modern multilevel inverters has recently been 

proposed with reduced features. However, comprehensive literature found that most 

of them had some problems, such as a high total TVB and inflexible structure of the 

dc sources in symmetrical and asymmetrical configurations. 
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This research work aims to compare a Seven Levels Symmetric H-Bridge MLI 

with Cascaded H-Bridge MLI in terms of AC output Voltage Levels, AC output 

current, number of switches, THD, and Voltage stress at switches. 

 Objectives of Research 

The main aims of this research are: 

i. To compare the number of semi-conductor switches between Seven Levels 

Symmetric H-Bridge MLI and Cascaded H-Bridge MLI. 

ii. To discuss both topology on the basis of various parameters such as voltage 

levels, Ac output current, number of switches, THD level and voltage stress at 

switches. 

 Scope of Research 

i. Seven Level MLI with different topology which is Seven Levels   Symmetric 

H-Bridge MLI and Cascaded H-Bridge MLI is designed and developed. 

ii. Design SPWM with Alternate Phase Opposition Disposition-Pulse Width 

Modulation (APOD-PWM) switching scheme.   

iii. Both topology is to be designed  by using the MATLAB/Simulink Software as 

a verification and simulation tool. 
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 Organization of Report 

This thesis consists of five chapters described as follows:  

Chapter 2 : The conventional multilevel converter topologies, their operating 

concepts and contrasts are discussed. The advantages and limitations of 

these literature-based topologies are also presented for each inverter. 

Terminology and evaluation MLIs are addressed briefly. It also presents 

multilevel inverter topologies and their qualitative analysis. It includes 

the merits and merits of the various inverter topologies 

Chapter 3 : This section details the circuits and modes of operation for the Seven 

Levels Symmetric H-Bridge Multilevel Inverter and Cascaded H-

Bridge Multilevel Inverter. The values of various parameters such as 

voltage levels, Ac output current, Ac output voltage, number of 

switches, THD level and voltage stress at switches is defined. 

Chapter 4 : Demonstrate simulation results using both topologies of the multilevel 

inverter. Simulation circuit is often addressed to illustrate the efficiency 

of the multilevel inverter topology suggested. The results are analysed 

and compared for various parameters. 

Chapter 5 : The findings on results are discussed based on the objectives and 

Scope of this project. The conclusion on the overall effect is briefly 

explained and concluded along with a future recommendation for  this 

project. 
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