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ABSTRACT: 

This work advances to single-phase, reduced multilevel inverter topologies for low and medium level voltage 

application. The pulse width modulation scheme of multicarrier, phase disposition opposition is enlisted to 

produce the gate signals for the control switches of MLI. Principle proposes the operation with switching 

functions and is employed with taking care about modulation index, 0.24, 0.4, 0.6 and 0.8,  3, 5, 7,9 and 11 of 

the inverter’s output voltage can be achieved. For modulation indices of: 0.24, 0.4, 0.6 and 0.8, the proposed 

inverter configuration has subjected to resistive load and the respective numbers of output voltage level which 

has to be synthesized. The multilevel inverters hold dazzling features, the ordinary configuration poses a 

constraint to its wide range of application. Therefore, a renewed 11-level multilevel inverter topology is 

introduced incorporating the minimum number of unidirectional switches and gate trigger circuitry, ensuring 

the minimum switching losses, reducing size and installation cost also. For the calculation of THD Fast Fourier 

transform analyses of the output voltage waveforms are carried out, different values of modulation index THD 

value has been achieved in the output voltage waveform of the proposed inverter configuration. Comparison of 

the proposed inverter configurations and the conventional single-phase topologies is given based on the power 

circuit component count and also analysis of the conduction power losses in the power semiconductor switches 

of the proposed inverter topology is given. Titled research work has been dealt with type of PWM technique and 

inverter topologies for with reduce number of switches. The comparative analysis for inverter topologies and 

using different modulation index is demonstrated using MATLAB / SIMULINK. 

Keywords : Multilevel inverters, Basic unit, Level generator, Hbridge, SPWM, PD,POD, APOD 

1. INTRODUCTION 

Multilevel inverters (MLI) are the best choice available for applications requiring high power and 

medium voltages. Medium voltage and megawatt power level are required by some medium voltage 

motor drives and utility applications. The concept of using multiple small voltage levels to perform 

power conversion was patented by MIT researcher over three decades ago [1]. Many multilevel 

inverters topologies have been proposed in technical literature. Neutral point clamped or diode 

clamped, the flying capacitor or capacitor clamped and the cascaded H-bridge topologies are 

considered as the three basic multilevel topologies. The neutral point clamped inverters were initially 

proposed for motor drive applications. They greatly reduce odd harmonic amplitudes compared with 

fundamental. DC link capacitor voltage unbalancing and requirement of large number of clamping 

diodes for higher number of voltage levels are the major disadvantages of this topology. The capacitor 

clamped topologies find applications in transformer-less systems, but these topologies require a large 

number of electrolytic capacitors which decreases their reliability. Cascaded H-bridge topologies are 

more suitable for getting higher number of voltage levels. They also have modular designs and simple 

control techniques. But they require separate DC sources. [2]. As a result, a multilevel reduced switch 

structure has been introduced as an alternative in high power and medium voltage and low voltage 

situations. A multilevel converter not only achieves high power ratings, but also enables the use of 

renewable energy sources. For a high power application renewable energy sources such as 

photovoltaic, wind and fuel cells can be easily interfaced to a Multi-level converter system. [3] To 

mailto:Bhaskarbharat71@gmail.com


International Journal of Advanced Electrical Technology and Research Vol.(1), Issue (1), 

2019 

30 
 

reach high power ratings and high quality output waveforms multilevel voltage-source inverters are a 

suitable configuration besides reasonable dynamic responses. Due to its modularity and simplicity of 

control the reduced switch multilevel inverter has received special attention among the different 

topologies for multilevel converters. 

To ensure that the Total Harmonic Distortion (THD) of the output voltage waveform is within 

acceptable limits is the key issue in designing an effective multilevel inverter. Basically, there are four 

types of control methods for multilevel converters. These are (1) the fundamental. frequency 

switching method, (2) space vector control method, (3) traditional PWM control method and (4) space 

vector PWM method.[4] As compared to the other two control methods the fundamental frequency 

switching and space vector control methods have the benefit of low switching frequency, although 

they have high low-order harmonics at low modulation indices. Generally, the conventional PWM 

method is extensively used for harmonic elimination. But PWM techniques are not able to eliminate 

low-order harmonics completely. To choose switching angles is another approach to suppressed 

specific lower order dominant harmonics. The elimination of specific low-order harmonics from a 

given voltage /current waveform generated by a voltage/current source inverter using what is widely 

known as optimal , “Programmed” or Selective Harmonic Elimination PWM (SHE-PWM) 

techniques.[5] These techniques have been used for various converter topologies, systems, and 

applications. 

Using Fourier theory a set of non-linear transcendental equations are produces by the output 

voltage waveform analysis. The switching angles and the selected harmonic profile are obtained by 

the solution of these equations, if exists. Conventional approaches like iterative procedures i.e. 

Newton raphson’s method, linear, nonlinear, dynamic and quadratic programming etc., are used to 

determine the optimal value of switching angle.[6]  

In   present work to determine the optimal firing angle for various levels i.e. 11 of reduced switch 

based MLI with POD-PWM switching technique has been adopted. 

2. CONVENTIONAL TOPOLOGY 

Using 3 DC voltage sources, 3 H-bridge units each with 4 switches together forming 12 switches 

in total are used in conventional CMLI which is represented in Figure 1.General expression for output 

voltage levels, m = (N + 2)/2 where N is the number of switches in the configuration.  
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Each Bridge is outputting 3 Levels, +Vdc, 0, −Vdc. Cascading 3 Bridges in such a fashion to 

produce stepped 7 level staircase waveforms. 

 

2.1   EXISTING TOPOLOGIES 

 

(a) 7-Level, 9 Switches Topology: This topology is shown in Figure 2.1 and is built with 3 dc 

sources, 1 H-bridge consists of 4 switches and then additional 5 more switches for producing stepped 

7 levels, for positive and negative half cycles. Table 1represent the switching scheme for this 

topology. 

 

 

 

 

 

 

 

 

 

 

 

 

                             

 

 

 

 

 

 

 
Fig 2.1  7-Level, 9 Switches Topology  [3]            Fig.2.2   7-Level, 7 Switches topology [3] 

                                                                                            
 

        (b) 7-Level, 7 Switches Topology. This topology is shown in Figure 2.2 and is made of 7 

switches and 3 dc sources. One H-bridge present in the topology is mainly used for polarity change. In 

this topology, three switches conduct at a time for level generation. The switching scheme is given in 

Table 2. 

 

       (c) 7-Level, 6-Switch Topology. Figure 2.3 represent the 7-level6-switch topology and the 

corresponding switching pattern is given in Table 3.This is a special configuration consisting of four 

dc sources and six switches. One switch across the load is used for zero level. S1, S2,S3 used for level 

generation and S4, S5 switches for polarity changing.Figure.4 represent the 7-level 6-switch topology 

and the corresponding switching pattern is given in Table 3. 

 

      (d) 7-Level, 5-Switch Topology: The proposed 7 level MLI as shown in Figure 2.4. It is about 

redesigning of existing 6-switchtopology eliminating 1 switch from the earlier topology and has the 

tag of 5 switch configuration. Therefore the circuit obtained is the simplest design compared to 

conventional and all other existing topologies. It consists of four dc sources of 7 levels, for 9-level, 5 

dc sources and so on. 
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Fig 2.3,7-level 6-switch topology [3]                 Fig 2.4   7-Level, 5-Switches topology [3]  

                                                                                                  

 

Table 1: Switching scheme for 7-level 9-switch topology. 
 

SL 

no. 

S1 S2 S3 S4 S5 S6 S7 S8 S9 Output 

voltage 

 

1. ON  ON  OFF  OFF  ON  OFF  ON  OFF  ON  +Vdc  

2. ON  ON  OFF  OFF  ON  ON  OFF  OFF  ON  +2Vdc  

3. ON  ON  OFF  OFF  ON  ON  OFF  ON  OFF  +3Vdc  

4. OFF  OFF  OFF  OFF  OFF  OFF  OFF  OFF  OFF  0  

5. OFF  OFF  ON  ON  ON  OFF  ON  OFF  ON  -Vdc  

6. OFF  OFF  ON  ON  ON  ON  OFF  OFF  ON  -2Vdc  

7. OFF  OFF  ON  ON  ON  ON  OFF  ON  OFF  -3Vdc  

 

Table 2: Switching scheme for 7-level 7-switch topology   
 

SL.no. S4 

 

 

S5 S6 S7 S1 S2 S3 Output 

voltage 

 

1 OFF  OFF  ON  OFF  ON  ON  OFF  +Vdc  

2 OFF  ON  OFF  OFF  OFF  OFF  OFF  +2Vdc  

3 OFF  OFF  OFF  ON  OFF  OFF  OFF  +3Vdc  

4 OFF  OFF  OFF  OFF  OFF  OFF  OFF      0  

5 ON  OFF  ON  OFF  OFF  OFF  ON  -Vdc  

6 ON  ON  OFF  OFF  OFF  OFF  ON  -2Vdc  

7 ON  OFF  OFF  ON  OFF  OFF  ON  -3Vdc  
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Table 3: switching scheme for 7-level 6-switch topology 

 

SL no S1 S2 S3 S4 S5 S6 Output 

voltage 

1 OFF OFF ON OFF ON OFF +Vdc 

2 OFF ON OFF OFF ON OFF +2Vdc 

3 ON OFF OFF OFF ON OFF +3Vdc 

4 OFF OFF OFF OFF OFF ON     0 

5 ON OFF OFF ON OFF OFF -Vdc 

6 OFF ON OFF ON OFF OFF -2Vdc 

7 OFF OFF ON ON OFF OFF -3Vdc 

 
Table 4: switching scheme for 7-level 5-switch topology. 

                                                         

Sr. no S1 S2 S3 S4 S5 Output 

voltage 

1 OFF OFF ON OFF ON +Vdc 

2 OFF ON OFF OFF ON +2Vdc 

3 ON OFF OFF OFF ON +3Vdc 

4 OFF  OFF OFF OFF OFF    0 

5 ON OFF OFF ON OFF -Vdc 

6 OFF ON OFF ON  OFF -2Vdc 

7 OFF OFF ON ON OFF -3Vdc 

 

3. PROPOSED TOPOLOGY: 

The proposed 11 level MLI as shown in Figure 3.1. It is about redesigning the topology eliminating 1 

switch from the earlier topology and has the tag of 7 switch configuration. Therefore the circuit 

obtained is the simplest design compared to  conventional and all other existing topologies.[7] It 

consists of 6 dc sources of 11 levels and for 4 dc sources for 7-level and similarly for 4 dc sources for 

7-level and so on. 

 

 

 
 

 

 

 

 

 

 

Fig 3.1 11-level 7-switch proposed topology. 
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Table 5:  Switching scheme for 11-level  7-switch topology 

Sr. no S1 S2 S3 S4 S5 S6 S7 Output 

voltage 

1 ON OFF OFF OFF OFF OFF ON +Vdc 

2 OFF ON OFF OFF OFF OFF ON +2Vdc 

3 OFF OFF ON OFF OFF OFF ON +3Vdc 

4 OFF  OFF OFF ON OFF OFF ON +4Vdc 

5 OFF OFF OFF OFF ON OFF ON +5Vdc 

6 OFF  OFF OFF OFF OFF OFF OFF 0 

7 OFF OFF OFF OFF ON ON OFF -Vdc 

8 OFF OFF OFF ON OFF ON OFF -2Vdc 

9 OFF OFF ON OFF OFF ON OFF -3Vdc 

10 OFF ON OFF OFF OFF ON OFF -4Vdc 

11 ON OFF OFF OFF OFF ON OFF -5Vdc 

 

The multi-carrier POD method is approached to generate PWM pulses for optimal switching, different 

carrier signals are compared with the sinusoidal signal and a responsive pulse is generated which is 

further used to generate switching pulse to the respective MOSFET. Complete workout is done to 

generate switching pulses to all the switches used in MLI with the logical means. This is an effective 

technique and also simple in implementation. The carrier signals are clamped to the appropriate level 

and compared with the modulating signal. 

 
3.1    CONSTANT SWITCHING FREQUENCY PULSE-WIDTH MODULATION 

 
The constant switching frequency pulse-width modulation technique is most popular and very simple 

switching schemes. For m-level inverter, m carriers with the same frequency fc and the same 

amplitude Ac are disposed such that the bands they occupy are contiguous. The reference waveform 

has peak-to-peak amplitude Am, the frequency fm and it is zero centred in the middle of the carrier set. 

The reference is continuously compared with each of the carrier signals. If the reference is greater 

than s carrier signal, then the active device corresponding to that carrier is switched on.[8] In 

multilevel inverters, the amplitude modulation index Ma and the frequency ratio Mf are defined as 

Ma= Am/(m − 1)Ac 

 

Mf= fc/fm 

 

3.2  PULSE WIDTH MODULATION TECHNIQUES 

 

To manage the flow of power within the convertor, the switches alternate between these 2 states (i.e. 

on and off). This happens quickly enough that the inductors and capacitors at the input and output 

nodes of the convertor average or filter the switched signal. The switched part is attenuated and also 

the desired DC or low frequency AC part is preserved. This method is named Pulse width Modulation 

(PWM), since the required average worth is controlled by modulating the breadth of the pulses. For 

maximum attenuation of the shift part, the switch frequency fc ought to be high- repeatedly the 

frequency of the required basic AC part f1 seen at the input or output terminals.[9] In massive 

converters, this is often in conflict with higher limit placed on switch frequency by shift losses. For 

GTO converters, the quantitative relation of switch frequency to first harmonic fc/f1 (= N, the heart 

beat number) could also be as low as unity, that is thought as sq. wave shift. The low pulse numbers 

place the best demands on effective modulation to cut back the distortion the maximum amount as 

attainable. In these circumstances, multi-level converters will cut back the distortion well, by 

staggering the shift instants of the multiple switches and increasing the apparent pulse range of the 

convertor.[10] 
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Fig. 3.2  Pulse-Width Modulation. 

 

However, current controls generally rely upon event programming and art us analogy 

implementations which may solely be faithfully operated up to a precise power level. In distinct 

current-regulated strategies the harmonic performance isn’t pretty much as good as that of voltage-

source strategies.[11] A sample PWM methodology is delineating below. 

Inverter output voltage, VA0=Vdc/2, once Vcontrol>vtri,  and VA0 = -Vdc/2, once Vcontrol<Vtri . PWM 

frequency is that the same because the frequency of Vtri . Amplitude is controlled by the height worth 

of Vcontrol and fundamental is controlled by the frequency of Vcontrol. Modulation Index (m) is given 

by: 

 

 

  
        

    
 
       (   ) 

     
    (5.3) 

 

 

Where (VA0)1 is the fundamental frequency component of VA0 

 

 

3.2.1 SINUSOIDAL PULSE WIDTH MODULATION TECHNIQUES 

 
The switches within the voltage supply electrical converter are turned on and off period. Within the 

simplest approach, the highest switch is turned on if turned on and off just the once in every cycle, a 

sq. wave form results.[12] However, if turned on many times Associated in a cycle an improved 

harmonic profile is also achieved. In figure 3.2 the generation of PWM signal is generated in such a 

way that five pulses are in phase while the other 5 pulses are out of phase by 180
0
. The generated 

PWM pulses are referenced by the sinusoidal signal so this is known as SPWM.[13] 

 

3.2.1.1 PHASE OPPOSITE DISPOSITION PULSE WIDTH MODULATION (POD 

PWM): 
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In this pulse  width modulation strategy,  each 5 carrier waveforms are in same phase  and  other 5 are 

out of phase by 180
0  

shown in Fig.3.2., for 5- level MLI  4 tiangle carriers and for 7-level inverter, 6 

triangle carriers are used.[14] 

 

 

Fig 3.3 Multicarrier POD signals with modulating signal (Sinusoidal Signal) 

According to sinusoidal-liked waveform, each reduced switch output waveform must be quarter-

symmetric as illustrated by V1 waveform in Fig.3.2. Obviously; no even harmonic components are 

available in such a waveform.[15] To minimize THD, all switching angles will be numerically 

calculated, which will be proposed in chapter 4. 

This multilevel converter structure has some very significant advantages i.e. this topology has perhaps 

the simplest architecture and the lowest component count. No transformer is needed, so capital costs 

are low.[16] Again, this converter is very modular and easy to understand. This applies not only to its 

structure, but also to its control. But the limitations of this converter is that it should have a module 

fail (or be removed), it must fail short circuit, or be bypassed.[17] The converter can continue to 

operate, at full current capacity, but at reduced voltage rating. 

According to sinusoidal-liked waveform, each reduced switch output waveform must be quarter-

symmetric as illustrated by V1 waveform in Fig.3.11.Obviously; no even harmonic components are 

available in such a waveform.[18] To minimize THD, all switching angles will be numerically 

calculated, which will be proposed in chapter 4. 

This multilevel converter structure has some very significant advantages i.e. this topology has perhaps 

the simplest architecture and the lowest component count. No transformer is needed, so capital costs 

are low.[19] Again, this converter is very modular and easy to understand. This applies not only to its 

structure, but also to its control. But the limitations of this converter is that it should have a module 

fail (or be removed), it must fail short circuit, or be bypassed.  

The converter can continue to operate, at full current capacity, but at reduced voltage rating. 

 
3.3 FOURIER ANALYSIS OF OUTPUT VOLTAGE  

 

The output voltages Vo of single phase half bridge inverter and full bridge inverter as shown in eqn.3.1 

and eqn.3.2 respectively do not depend on nature of load and can be resolved using Fourier series as 

given in eq. (3.1) and eq. (3.2). 

   ∑
   

  
 
             Volts                                         ------ eqn (3.1) 

For single phase half bridge inverter  
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   ∑
   

  
 
             Volts                                         ------ eqn (3.2) 

For single phase full bridge inverter  

Here n is the order of the harmonic and  =2πf is the frequency of the output voltage in rad/s. 
 
The load current Io can, therefore, be expressed as 

 

   ∑
   

  

 
          (      )   

------- eqn (3.3) 

 
Where Zn=load impedance at frequency n.f 

 

   Zn = 
    *(    

 

   
)+

 

 
                                     

                                               eqn (3.4) 

and   phase angle    is    

         
  

(    
 

   
)

 
     (3.5) 

The output or load current at the instant of commutation is obtained from eq. (3.3) by putting  t = 

π. Its value is 

Io = Io at  t = π rad 

In case Io> 0, forced commutation is essential. If Io< 0, no forced commutation is required and 

load commutation. If Io1 = rms value of the fundamental component of load current then the 

fundamental load power Po1 is given by 

Po1 = I
2

01 R = V01I01cos  1 

Where V01 = rms value of fundamental output voltage. 

 

3.3.1 ANALYSIS OF OUTPUT VOLTAGE 

Due to the above mentioned advantages of multilevel inverter topology, they are frequentlyused 

for the industry and other applications. The various levels output voltage of multilevel inverter 

can be analysed by determining the trigonometry form of Fourier series. As the output voltage 

waveforms of all levels i.e. 5, 7, 9 and 11 level are having odd symmetry, hence the Fourier series 

includes only cosine terms. The  waveforms of output voltage and its corresponding  expressions 

of Fourier series for the above mentioned levels of output voltage of multilevel inverter are shown 

in eq.(3.6) –(3.10) respectively .  

 

 

Five level inverter: 

 

   ∑
    

 π
 (   (   )     (   )

 

       
     ----------                 (3.6) 

 

Seven level inverter: 

   ∑
    

 π
 (   (   )     (   )     (   ))      

 

       
   (3.7) 

 

 Nine level inverter: 

   ∑
    

 π
 (   (   )     (   )     (   )     (   ))    

 

       
(3.8)         

Eleven level inverter 
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   ∑
    

  π
 (   (    )     (    )     (    )  )

 

       
   (    )    (    ))(3.9) 

 

With respect to even symmetry the above equation is justified and on the basis of  this 

expression the output of MLI can be completely described. 

 

4. MODELLING AND SIMULATION 
 

To examine the performance of the proposed multilevel inverter is modelled for a desired output 

voltage waveform, a prototype is simulated and implemented based on the proposed topologies. The 

multilevel inverter modelled and simulated is a 11-level multilevel inverter and can generate staircase 

waveform. 

 

4.1 REDUCED SWITCH MLI 

The reduced switch technique is different as compare to the CHB because it is having less number of 

switches, so the power losses will be minimised. The individual dc source requirement is more, 

becomes bulky in size. In figure 4.1 the proposed topology is shown with resistive load. Here also the 

voltage level of each and every dc source is of 5 volt. 

The multi-carrier POD method is approached to generate PWM pulses for optimal switching, different 

carrier signals are compared with the sinusoidal signal and a responsive pulse is generated which is 

further used to generate switching pulse to the respective MOSFET. Complete workout is done to 

generate switching pulses to all the switches used in MLI with the logical means. This is an effective 

technique and also simple in implementation. The carrier signals are clamped to the appropriate level 

and compared with the modulating signal. 

 

 
 

Fig 4.1 Reduced switch 11-Level Multilevel Inverter Simulink Model Using MOSFET 

The multi-carrier POD method is approached to generate PWM pulses for optimal switching, different 

carrier signals are compared with the sinusoidal signal and a responsive pulse is generated which is 

further used to generate switching pulse to the respective MOSFET. Complete workout is done to 

generate switching pulses to all the switches used in MLI with the logical means. This is an effective 
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technique and also simple in implementation. The carrier signals are clamped to the appropriate level 

and compared with the modulating signal. 

 

 
 
Fig 4.2 Switching pulse generation using multicarrier POD technique for  reduced switch 11 level 

Multilevel Inverter 

Few important point that are to be noted to make the sharp difference between Cascaded H-bridge and 

Reduced switch MLI. The Total Harmonics Distortion (THD) value in case of reduced switch MLI  is 

12.16 with the fundamental frequency of 50 Hz. Number of switches are also reduced as compared to 

cascaded H-Bridge due to which power loss is reduced up to significant value and size is also 

reduced. 

But the number of sources required is more in reduced switch MLI as compared to cascaded H-Bridge 

MLI. The field of application is also differ due to these characteristics as cascaded H-Bridge MLI is 

used in the field of high voltage and current application while reduced switch MLI mostly find their 

application in the field of low voltage and current. 

 

5. RESULT AND DISCUSSION 
 

In order to verify the accuracy performance of the proposed multilevel inverter, the simulation and 

experimental results on a 11-level inverter are used. The simulation results are obtained by using 

MATLAB software program. 

5.1 REDUCED SWITCH MLI 

In figure 5.1 the multilevel output of reduced switch inverter is shown, from peak to peak there are 

11- levels. This is near to the sinusoidal signal with the maximum peak value of 50 volts. 
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Fig 5.1  Eleven level reduced switch MLI output waveform. 

In figure 5.2 the position-disposition multicarrier based PWM signal generation is shown, each and 

every carrier is compared to the modulating signal and generate two level pulses. Each and every 

carrier is having total swing of .5 volt, multicarrier all are to be clamped on defined level as in control 

circuitry. 

In eleven levels reduced switch MLI there are seven switches are used to work together so the 

switching pulses are required switch wise to see the clear response of pulse. In figure 5.3 this thing is 

clearly shown, there are seven switching pulses exist for a proposed MLI. 

 

 

Fig 5.2   Multicarrier POD signals with modulating signal (Sinusoidal Signal) for Reduced switch 

inverter 
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Fig 5.3,Triggering pulses for indivi-dual switch of reduced switch inverter 

To know the quality of the output of the signal THD analysis is used, here 5 cycles are used to for 

which THD is calculated. The THD value 12.16 is obtained best by setting the appropriate value of 

modulation index (Am/Ac) of .84, where Ac=2.5 and Am=2.10. Here we can see that even and odd 

harmonics are present with the fundamental frequency of 50 Hz. 

 

 

 

Fig 5.4   FFT analysis to calculate the THD value 

 

 

0

0.5

1

Switching Pulses for S1, S2, S3,S4,S5,S6,S7S1

S1

0

0.5

1
S2

0

0.5

1
S3

0

0.5

1
S4

0

0.5

1
S5

0

0.5

1
S6

0.8 0.81 0.82 0.83 0.84 0.85 0.86
0

0.5

1

Time (sec.)

S7



International Journal of Advanced Electrical Technology and Research Vol.(1), Issue (1), 

2019 

42 
 

5.2 THE COMPARISON OF COMPONENTS FOR DIFFERENT N LEVEL INVERTER 

The comparison of components used is shown in the table given below. The value of number of 

components is written in general way, where N is the number of levels.  

TABLE 6 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 5.5 Comparative Graph for number of switches used 
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Fig 5.6 comparative graph for number of sources used in different topologies 

6. CONCLUSION  

A circuital arrangement of cascaded multilevel inverter has been proposed. One of the topology 

needs smaller no of switches, while other needs comparatively larger number of switches and gate 

driver circuits with minimum standing voltage on switches for realizing N step for the load. 

Therefore, the proposed topologies result in reduction of installation area and cost and have simplicity 

of control system. The operation and performance of the proposed multilevel inverter has been 

verified on a single-phase 11-level multilevel inverter prototype. The 11-level MLI using just 7 

switches is successfully introduced simulating the circuitry using MATLAB /SIMULINK and 

observed a clear stepped 11-level waveform. It is found that the POD-PWM dominates all other 

PWMs in the proposed configuration. The new design is simple in its outlook with very small number 

of components. The novel 11-level MLI has lower THD compared to conventional cascade MLI and 

reduced switch topologies, Presented in this dissertation is a conventional configuration for reduced 

switch multilevel inverter. The operational principles, modulation scheme and switching functions 

have been analyzed in detail. By controlling the modulation index, the desired number of levels of the 

inverter’s output voltage has been achieved. For a typical modulation index of 0.84, a THD value is 

12.16% in case of reduced switch MLI.  

7.   FUTURE SCOPE 

1. In the proposed multilevel inverter the total number of switches in the circuit is still a drawback to 

achieve lower cost and smaller size. This challenge has been carried out by reducing the total 

switching components.  
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2. The proposed inverter has been operated by only POD-PWM  control scheme, namely. applying the 

improved switching techniques can still improve the output quality. So potential of proposed version 

could be explored by adopting different advanced switching techniques.  

3. In fact the benefits of Reduced Switch Multilevel Inverter can be used to build for photovoltaic/grid 

connected systems for low and medium power applications. So it can be extended to multiple 

applications.  
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