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ABSTRACT: 

 
In future multilevel inverter (MLI) 

technologies becomes exceptionally main 

choice in the area of very high power 

medium voltage energy control. Even 

though multilevel inverter has a number of 

positives it has negatives in the layer of 

higher levels by means of large number of 

semiconductor switches. This may leads to 

increase in size and cost of the inverter is 

very high and also raise in losses. So in 

order to reduce these situations in the new 

mult ilevel inverter is proposed to reducing 

the switches. This paper shows the 15-level 

cascaded multilevel inverter. The planned 

15-level cascaded multilevel inverter is for 

dropping the total harmonic distortion which 

is shown in MATLAB/SIMULINK . The 

switching pattern of semiconductor switches 

is used to get better the performance of 

multilevel inverter. This scheme decrease 

the switching loss and also increase the 

efficiency. To authorize the developed 

technique simulations are carried out 

through MATLAB/SIMULINK.  

Keywords:-Cascaded Multilevel Inverter, 

Harmonic Distortion, MATLAB, 

semiconductor switches, THD, SVPWM 

 

INTRODUCTION: 

Multilevel inverters are becoming 

recent trends, because of its modularity and 

simplicity of control to generate particular 

number of levels. Multilevel inverters have a 

number of applications such as ups, in 

power grid, as solar inverter, induction 

heating and number of other applications. 

By increasing the number of dc voltage 

sources, a sinusoidal like waveform can be 

generated. Thus the total harmonic 

distortions decreases which has a great 

significance in power grid applications. A 

sine wave output is desirable because many 

electrical products are engineered to work 

best with a sine wave ac power source.  
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The standard electric utility power 

attempts to provide a power source that is a 

good approximation of a sine wave.. Switch 

mode power supply (SMPS) devices, such 

as personal computers function on quality of 

sine wave power. Ac motors directly 

operated on non-sinusoidal power may 

produce extra heat, may have different 

speed-torque characteristics, or may produce 

more audible noise than when running on 

sinusoidal power thus the multilevel 

inverters with reduced number of switches 

becomes more significant.  

The multilevel inverters is classified 

as, neutral point clamped inverters, flying 

capacitor multilevel inverters and cascade 

multilevel inverters. Of this three category 

cascaded multilevel inverter is recent trend 

because of its reliability. Table1 shows the 

comparison of conventional multilevel 

inverters switching components. Cascaded 

multi-level inverter uses reduced number of 

power switches and it produces a sinusoidal 

like waveform. Cascaded multilevel inverter 

is series connection of power switches and 

dc voltage sources. Cascaded multilevel 

inverters have several advantages when 

compared to other topologies. The main 

advantages of using the cascaded multilevel 

inverters are the high power quality 

waveforms due to the reduction in the total 

harmonic distortion and also the reduction of 

dv/dt stresses on the load, cascaded 

multilevel inverters can be classified as 

symmetric and asymmetric multilevel 

inverters.  

The main difference between 

symmetric and asymmetric configuration is 

the magnitude of dc sources. In symmetric 

configuration magnitudes of dc sources are 

same, whereas in the asymmetric 

configuration magnitudes of the dc sources 

are different. By using the cascaded 

multilevel inverters desired number of 

output voltage levels can be obtained by 

series connection of a number of dc voltage 

sources. A number of different topologies 

have been presented in the literature. 

Numerous basic units are also pres ented in 

the literature. The disadvantage of the 

symmetric configuration is that it requires 

more number of power switches when 

compared to the asymmetric configurations. 

But the dc voltage magnitude is very high in 

these papers. Single phase and three phase 

multilevel inverters can be produced by the 

series connection of a large number of the 

basic units. 
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CASCADED H BRIDGE FIFTEEN 

LEVEL INVERTER  

Cascaded H Bridge multi Level 

Inverter is one of the most important 

inverters in nowadays. Here fifteen level 

voltage is obtained in the case of fifteen 

level inverter. They can generate output 

voltages with extremely low distortion and 

lower order harmonics. They draw input 

current with very low distortion. In addition, 

using sophisticated modulation types of 

methods, CM voltages can be eliminated. 

They can operate with a less switching 

frequency. In this topology Cascaded H-

Bridge fifteen level Inverter is used. For an 

existing topology it requires 2*(m-1) 

number of switches. That is for a fifteen 

level inverter 28 number of switches are 

needed. But the main advantage of this 

proposed topology is that these inverters 

requires only 12 number of switches and 

that is less than half number of switches than 

the existing. So the switching losses and the 

power losses can be reduced and the cost of 

the system also reduced. This is also 

possible for lower level to higher levels. For 

three levels to any higher level is 

possible[4]. As the level increases the 

harmonic distortion in the output waveform 

decreases. Because as the level increases the 

synthesized output waveform has more steps 

which produces staircase wave that 

approaches desired waveform. Inverters are 

most commonly used converters. The 

inverter presented throughout this paper will 

give high output voltage which is broadly 

used in industries and for commercial 

purposes. The aim of this paper is to obtain 

Cascaded HBridge Fifteen Level inverter. 

The transformer divides the input voltage 

into three different levels and then the 

multilevel inverter produces the fifteen level 

output voltage. As the number of switches 

reduced the switching losses reduced. The 

voltage stress also reduced. The main 

advantage of using higher level is that the 

harmonics are reduced in the output 

waveform. 

DC to AC converters produce an AC 

output waveform from a DC source. 

Applications include adjustable speed drives 

(ASD), uninterruptable power supplies 

(UPS), active filters, Flexible AC 

transmission systems (FACTS), voltage 

compensators, and photovoltaic generators. 

Topologies for these converters can be 

separated into two distinct categories: 

voltage source inverters and current source 

inverters. Voltage source inverters (VSIs) 
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are named so because the independently 

controlled output is a voltage waveform. 

Similarly, current source inverters (CSIs) are 

distinct in that the controlled AC output is a 

current waveform. 

Being static power converters, the 

DC to AC power conversion is the result of 

power switching devices, which are 

commonly fully controllable semiconductor 

power switches. The output waveforms are 

therefore made up of discrete values, 

producing fast transitions rather than smooth 

ones. The ability to produce near sinusoidal 

waveforms around the fundamental 

frequency is dictated by the modulation 

technique controlling when, and for how 

long, the power valves are on and off. 

Common modulation techniques include the 

carrier-based technique, or pulse width 

modulation, space-vector technique, and the 

selective-harmonic technique.
[8]

 

Voltage source inverters have 

practical uses in both single-phase and three-

phase applications. Single-phase VSIs 

utilize half-bridge and full-bridge 

configurations, and are widely used for 

power supplies, single-phase UPSs, and 

elaborate high-power topologies when used 

in multicell configurations. Three-phase 

VSIs are used in applications that require 

sinusoidal voltage waveforms, such as 

ASDs, UPSs, and some types of FACTS 

devices such as the STATCOM. They are 

also used in applications where arbitrary 

voltages are required as in the case of active 

filters and voltage compensators.
[8]

 

Current source inverters are used to 

produce an AC output current from a DC 

current supply. This type of inverter is 

practical for three-phase applications in 

which high-quality voltage waveforms are 

required. 

SIMULATION OF FIFTEEN LEVEL 

INVERTER  

Figure below shows the circuit 

topology of the Cascaded HBridge MLI. 

This circuit contains 10 numbers of 

switches. These switches are connected in 

H-Bridge shape. Each Hbridge cell may 

have positive, negative or zero voltage. Final 

output voltage is the sum of all H-bridge cell 

voltages and is symmetric with respect to 

neutral point, so the number of voltage 

levels is odd. The cascaded H-bridges multi 

level inverter introduces the idea of using 

Separate DC Sources (SDCSs) to produce an 

AC voltage waveform. 
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Fig 1 SPWM technique  

Each H-bridge inverter is connected 

to its own DC source Vdc. By cascading the 

AC outputs of each H-bridge inverter, an 

AC voltage waveform is produced. By 

closing the appropriate switches, each H-

bridge inverter can produce three different 

voltages: Vdc, 0 and -Vdc. It is also possible 

to modularize circuit layout and packaging 

because each level has the same structure, 

and there are no extra clamping diodes or 

voltage balancing capacitors. The number of 

switches is reduced using the new topology. 

 

Fig  2 Multi level inverter output 

The main reason for selecting the 

Cascaded H Bridge fifteen level inverter is 

that with minimum level of voltages 

maximum number of output voltage level 

can be obtained. As the level increases the 

harmonic distortion in the output waveform 

decreases. For a sinusoidal output voltage it 

contains large amount of harmonics in the 

output waveform. So the distorted waveform 

is obtained. But in the case of the staircase 

waveform the distortion is less when 

compared to the sinusoidal waveform. As 

the level increases the output waveform will 

be in the staircase waveform and the 

harmonic distortion can be reduced in a 

great amount. 

 

Fig 3 standalone multi level inverter 

 

Fig .4 Fifteen level voltage  
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Fig 5 THD analysis 

A prototype of Cascaded H bridge 

fifteen level inverter is simulated using Mat 

lab/ Simulink. The simulation is done in 

open loop. Here the input voltage can be 

selected as 10V, 20V and 40V to get an 

output voltage as 70V. The MATLAB/ 

Simulink model is as shown below. Figure 

below shows the simulation diagram of a 

Cascade H bridge fifteen level inverter. 

Three different input voltages are given as 

input. 10v, 20v and 40v. These voltages are 

given to the 12 different switches which are 

connected in Cascaded H Bridge shape. And 

an output voltage of 70v is obtained. The 

output voltages have different levels. About 

fifteen levels output is obtained. Simulation 

result Of Cascaded H Bridge Fifteen Level 

Inverter. An output of 70v is obtained with 

an input of 10v,20v,40v 

 

CONCLUSIONS  

Multi Level Inverter is the most 

popularly used. It plays more and more 

important role in many industrial 

applications. In this paper a CASCADED H-

BRIDGE FIFTEEN LEVEL INVERTER is 

introduced. An extremely large output 

voltage is obtained with the proposed 

converter and the voltage stress on the 

power devices is reduced. Moreover it 

requires 10 switches . 15 levels obtained 

with less harmonic distortion. 
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