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Abstract: The main objective of this paper is to be analysis and comparison of the Multi level inverter and it can be controlled by Pulse
Width Modulation technique.PWM is designed based on the minimum power loss and minimum total harmonic distortion(THD).Multi
level inverter is capable of producing increased number of levels in the output voltage.MLI topology which is able to increase the no of
levels and also can pass the reverse current for inductive loads.
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1)
2)
3)
4)
5)

1.

Introduction:

A multilevel inverter is a power electronic device which is capable of providing desired alternating voltage level at the output using
multiple lower level DC voltages as an input. Mostly a two-level inverter is used in order to generate the AC voltage from DC voltage.
Now the question arises what’s the need of using multilevel inverter when we have two-level inverter. In order to answer this question,
first we need to look at the concept of multilevel inverter. Three types of multilevel inverter have been explained,

Diode Clamped multilevel inverters

There are five switch combinations to synthesize five level voltages across a and n.

Voltage level Van= Vdc; turn on all upper switches S1, S2,S3 and S4.

Voltage level Van= Vdc/2, turn on the switches S2,53,5S4 and S1".

Voltage level Van= 0, turn on the switches S3,S4, S1’ and S2'.

Voltage level Van=-Vdc/2 turn on the switches S4, S1/,S2’,S3’.

Voltage level Van=-Vdc; turn on all lower switches S1’, S2’,S3" and S4'.

(a) (b)

Topology of the diode-clamped inverter (a) three-level inverter, (b) five -level inverter

Flying Capacitor multilevel inverters

In the operation of flying capacitor multi-level inverter, each phase node (a, b, or ¢) can be connected to any node in the capacitor bank
(V3, V2, V1). Connection of the a-phase to positive node V3 occurs when Sland S2 are turned on and to the neutral point voltage when
S2 and S1’ are turned on. The negative node V1 is connected when S1" and S2’ are turned on. The clamped capacitor C1 is charged when
S1 and S1' are turned on and is discharged when S2 and S2’ are turned on. The charge of the capacitor can be balanced by proper selection
of the zero states.. As with the three-level flying capacitor inverter, the highest and lowest switching states do not change the charge of the
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capacitors. The two intermediate voltage levels contain enough redundant states so that both capacitors can be regulated to their ideal
voltages.
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Capacitor-clamped multilevel inverter circuit topologies,
(a) 3-level inverter (b) 5- level inverter.

3.Cascaded H-bridge multilevel inverters:

A series of single-phase full bridges makes up a phase for the inverter. A three-phase CMI topology is essentially composed of three
identical phase legs of the series-chain of H-bridge converters, which can possibly generate different output voltage waveforms and offers
the potential for AC system phase-balancing.

The converter topology is based on the series connection of single-phase inverters with separate dc sources. The power circuit for one
phase leg of a three-level , five-level and seven-level cascaded inverter. The resulting phase voltage is synthesized by the addition of the
voltages generated by the different cells. In a 3-level cascaded inverter each single-phase full-bridge inverter generates three voltages at
the output: +Vdc, 0, -Vdc(zero, positive dc voltage, and negative dc voltage). This is made possible by connecting the capacitors
sequentially to the ac side via the power switches. The resulting output ac voltage swings from —\Vdc to +Vdc with three levels,-2Vdc to
+2Vdc with five-level and -3Vdc to +3Vdc with seven-level inverter. The staircase waveform is nearly sinusoidal, even without filtering.
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Single phase structures of Cascaded inverter (a) 3-level, (b)5-level, (c) 7-level

Simulation Results:

Two level h-bridge inverter is modeled with the help of MATLAB Simulink software with and without amplitude modulation technique.
Simulink model for 2-level inverter is shown in Fig.1. Fig.2 shows the output voltage waveform. Cascade hbridge inverter (levels) %
THD without using amplitude modulation % THD using amplitude modulation technique 2 level 48.34 %, 5 level 15.22 %
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Five level h-bridge inverter with proposed AM technique Simulation results of five level inverter with amplitude modulation technique is
shown in this section. Fig. shows the MATLAB model of five level inverter. While output voltage waveforms of five level
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Conclusion:

The MLI based topologies play a significant role for both high power and high/ medium voltage applications. Many reduced switch MLI
topologies have been developed through research in academia and industry, but still new MLI topologies based on reduction of
component count for different apps are emerging for different advantages.Compared to traditional five level inverter, reduced switch MLI
topologies offers many advantages such as low modularity, high resolution output voltage , less component count, less space occupancy ,
cost effectiveness and easy of control.
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