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 Abstract - Multilevel inverters are among the most used 
power conversion devices in industrial applications. These 
applications mostly comprise of the motor drives for the 
entire voltage and power ratings. Multilevel inverters 
(MLIs) are also finding their applications in the grid-
connected systems, uninterruptible power supply (UPS), 
electric vehicles and FACTS devices. All these applications 
are possible due to the ability of the MLI to provide a 
better output voltage with a more sinusoidal shaped 
waveform, improved efficiency due to the lower switching 
frequency operation of switches, lower blocking voltage 
requirement with reduced dv/dt and improved 
electromagnetic compatibility. Another positive impact of 
MLI is the reduction of the later size and cost due to the 
reduced amount of harmonics at the output. The 
conventional multilevel inverter topologies for the 
industrial application include neutral point clamped 
(NPC) MLI, laying capacitor (FC) MLI, cascade H-bridge 
(CHB) MLI, T-type MLI and modular multilevel converters 
(MMC). These MLI topologies have found their 
applications with different power and voltage ratings, 
along with their unique benefits as well as shortcomings. 
These shortcomings include the higher number of 
components for a higher number of levels along with 
capacitor voltage balancing problems.  

Key Words: IGCTs, IGBTs, Rectifier, Regulator, Multilevel 
inverter, pwm. 

1. INTRODUCTION 

The main driving force for the design of new multilevel 
inverter topologies has been the reduction of the number 
of switches, number of dc voltage sources, and total 
standing voltage (TSV) of the topology. Based on these 
constraints, several topologies with reduced switch 
count have been pro- posed in the literature, such as in. 
All of them have used H-bridge in order to generate the 
positive and negative polarities of the output voltage 
waveform. However, the switches of H-bridge need to 
block maximum/peak output Power electronic 
converters, especially dc/ac PWM inverters have been 
extending their range of use in industry because they 
provide reduced energy consumption, better system 
efficiency, improved quality of product, good 
maintenance, and so on. In order to overcome these 
drawbacks, several new topologies for the multilevel 
inverter and their control have been introduced in. 

 

2. LITERATURE SURVEY 

Ayoub Kavousi (2015) et al presents the Bee 
optimization method for harmonic elimination in a 
cascaded multilevel inverter. The main objective in 
selective harmonic elimination pulsewidth modulation 
strategy is eliminating low-order harmonics by solving 
nonlinear equations, while the fundamental component 
is satisfied. In this paper, the Bee algorithm (BA) is 
applied to a 7-level inverter for solving the equations. 
The algorithm is based on the food foraging behavior of a 
swarm of a honeybees and it performs a neighborhood 
search combined with a random search. This method has 
higher precision and probability of convergence than the 
genetic algorithm (GA). 

Mahrous Ahmed (2017) et al proposes a new 
method to calculate switching angles in selective 
harmonic elimination technique (SHE). It is introduced 
as a substitute for Newton-Raphson method and similar 
iteration methods. By utilizing classical control such as 
the proportional-integral (PI) control, the proposed 
method can perform a real-time calculation for 
multilevel inverter’s (MLI) switching angles over a wide 
range of modulation indexes. Therefore, it is able to 
respond to system dynamics without the need to store 
pre-calculated large lookup tables. 

Kehu Yang (2015) et al designed a user-friendly 
software package has been developed and some 
computation results are given. Unlike the commonly 
used numerical and intelligent methods, this method 
doesn’t need to choose the initial values and can find all 
the solutions. Also, this method can give a definite 
answer to the question of whether the SHE equations 
have solutions or not, and the accuracy of the solved 
switching angles are much higher than that of the 
reference method. 

3. PROPOSED SYSTEM 

The voltage source inverters produce an output voltage 
or current with levels either 0 or ±Vdc. They are known 
as the two-level inverter. To produce a quality output 
voltage or a current wave form with less amount of 
ripple content, they require high switching frequency. In 
high- power and high voltage applications these two 
level inverters, however, have some limitations in 
operating at high frequency mainly due to switching 
losses and constraints of device ratings. These 
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limitations can be overcome using multilevel inverters. 
There are 3 types of multilevel inverters named as diode 
clamped multilevel inverter, flying capacitor multilevel 
inverter and cascaded multilevel inverter. These three 
types of multilevel inverters requires more no. of 
components such as switches, clamping diodes and 
capacitors. As the number of voltage levels m grows the 
number of active switches increases according to 2×(m-
1) for the cascaded H-bridge multilevel inverters. 
Multilevel inversion is a power conversion strategy in 
which the output voltage is obtained in steps thus 
bringing the output closer to a sine wave and reduces the 
total harmonic distortion (THD). This paper presents a 
3–Ф seven level cascaded H-bridge multilevel inverter 
based on an MLDCL and a bridge inverter. Compared 
with the existing cascaded multilevel inverters, the 
proposed MLDCL inverter topologies can have enhanced 
performance by implementing the pulse width 
modulation (PWM) techniques. This paper also presents 
the most relevant control and modulation methods by a 
new reference/carrier based PWM scheme for MLDCL 
inverter and comparing the performance of the proposed 
scheme with that of the existing cascaded H-bridge 
multilevel inverter. The proposed MLDCL inverter can 
significantly reduce the switch count as well as the 
number of gate drivers as the number of voltage levels 
increases. For a given number of voltage levels m, the 
cascaded MLDCL inverter requires m+3 active switches, 
roughly half the number of switches. 

4. HARDWARE  

1) Power supply  

There are many types of power supply. Most are 
designed to convert Voltage AC Mains electricity to a 
suitable low voltage supply for electronic Circuits and 
other Devices. A power supply can by broken down into 
a series of blocks, each of which performs a particular 
function. 

Fig 1 

 The AC supply main is given to the step down 
transformer. The transformer having the different 
voltages. The output from the transformer is given to the 
rectifier circuit. In this rectifier circuit the AC voltage is 
converted to DC voltages. The rectified DC voltage is 
given to the regulator circuit. The output of the regulator 
is depends upon the regulator IC chosen in the circuit.  

2) Bridge rectifier 

A bridge rectifier can be made using four 
individual diodes, but it is also available in special 

packages containing the four diodes required. It is called 
a full-wave rectifier.  

 Smoothing is performed by a large value electrolytic 
capacitor connected across the DC Supply to act as a 
reservoir, supplying current to the output when the 
varying DC Voltage from the rectifier is falling. 

3) Regulator  

Voltage regulators ICs are available with fixed 
(typically 5, 12 and 15V) or variable Output voltages. 
They are also rated by the maximum current they can 
pass. Negative Voltage regulators are available, mainly 
for use in dual supplies. Most regulators include some 
automatic protection from excessive current ('overload 
protection') and Overheating ('thermal protection'). 

 

 

 

 

Fig2: Regulator 

The function of the opto-isolator is to isolation between 
the power circuit and control circuit. In generally the 
control side power is less compared to the power circuit. 
For separating the high voltage side and the low voltage 
side the opto-isolator playing a major role. Normally the 
output of the opto-isolator is inverse of the input pulse. 
So in case of inverter circuits the output of the opto-
isolator is given to the transistors and again the signal 
will be inverted and given to the driver ic’s. 

 

Fig3: Opto isolator diagram 

5. CONCLUSION 

A new cascaded multilevel inverter topology has been 
pro-posed in this paper with the advantage of having a 
reduced number of switching devices as well as number 
of dc voltage sources. The basic unit of the proposed 
topology generates 11 levels across the load employing 
eight switches with three dc voltage sources. Two 
different modes of dc voltage selection have also been 
presented for the generalized structure of the proposed 
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topology. Both of these modes reduce the need for a 
variety of dc voltage sources to only two, which makes 
the proposed topology more practical. To achieve more 
number of levels at the output, a detailed cascade 
connection of the proposed topology has been discussed. 
In a cascade connection, three different algorithms have 
been formulated in this paper to select the magnitude of 
the dc voltage sources. Furthermore, the optimization 
assessments of the cascade connections has been 
completed using all three algorithms. An in-depth 
comparison with other recently proposed optimal 
structure conforms the benefit of the proposed topology. 
The theoretical explanation of the proposed topology has 
been verified for the basic unit and cascade connection of 
two modules in the second algorithm using a laboratory 
prototype setup. 
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