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Abstract— In recent days, more attention has been given to multilevel-inverter because of their reliability, modularity and multi-level output
waveform which is less harmonic distortion of voltage. In recent times multilevel-inverters are extensively used in many high power use.
They get more attention in industrial purpose, like as drives motor, renewable energy systems and static VAR compensators and so forth.
The goal of this research work is the execution of multi-level inverter because of its better power factor, less electromagnetic distortion and
reduced electromagnetic interference. This multilevel inverter generates a stepped output voltage. To generate smoothly stepped
waveforms, the level of multilevel inverter requires a large number of semiconducting devices (switches), it is the only disadvantage of the
multilevel inverter topology. It not only raises cost of inverter but also affect the reliability of multilevel inverter system. Although the
researchers bring in hundreds of multilevel inverters, still it is not achieved so far. It is the incentive for this dissertation In this Paper This
research work comparative study the performances of cascaded sub multilevel inverter. a power electronic device that is used for high
voltage and high power applications of low switching stresses and lower total harmonic distortion, hence reduces the size and bulk of
passive filters. This new topology is based on a combination of conventional diode clamped and H-bridge topologies. The proposed idea

has not only achieves high power ratings

Index Terms— multilevel-inverter, cascaded, multilevel inverter topology, cost, voltage, total harmonic distortion, diode clamped

1 INTRODUCTION

HIS Multilevel inverter provides a suitable solution for

medium and high power systems to synthesize an output

voltage which allows a reduction of harmonic content in
voltage and current waveforms. Renewable energy power
supplied into the utility grid has been paid much attention
due to increase in fossil fuel prices, environmental pollution
and energy demand boom. Among various renewable energy
resources such as solar, wind, tidal, geothermal, biomass etc.,
the solar photovoltaic system being more attractive and prom-
ising green resource. The solar photovoltaic (PV) modules di-
rectly converts the light energy into the electrical energy, but
energy obtained from the PV module acts as low voltage DC
source and has relatively low conversion efficiency. In order to
improve the efficiency and convert low voltage DC source into
usable AC source, the power electronics converters are used to
transform DC into AC. The simulation results presented in
this paper verifies the operation of proposed MMC topology

2 INVERTER:

In current years, industries and utilities have demanded high
power alternating current equipment, such as AC drive,
STATCOM, UPS & FACTS, and so forth, whose rating reaches
to megawatts ranges. Adjustable AC drives which operate in
high power variety are connected to the average voltage sys-
tem. Due to the limitation of semiconductor switches to oper-
ate in high current and voltage ratings, it is not to be likely to
connect a semiconductor switch straight at average voltage

networks [35]. The consistent development in the worldwide
vitality interest connected with societies expanding attention
to natural effects from the vast usage of fossil fuels has
prompted the exploration of renewable energy resources, for
example, photovoltaic (PV) innovation. Inverter is an electron-
ic device that changes DC source to AC source. The input vol-
tage, output voltage and the overall power handling depend
on the design of specific circuitry. The inverter does not pro-
duce any power, the power is provided by the DC source.it is
widely used in industrial and domestic application When all is
done a remarkable on the V-I or P-V characteristic call MPP at
which whole PV framework works with most extreme effec-
tiveness and produces its maximum output power

3 MULTILEVAL INVERTER STRUCTURE

In the multi-level topologies, a voltage level of 3 measures the
minimum number. Due to the bidirectional switch, the multis-
tage voltage source converter can operate in rectifier mode
and inverter mode. That is why we mostly talk about inverters
instead of inverters. A multilevel converter can change its in-
put or output nodes between various voltage or current levels
(more than two). When the number of levels rises to infinity,
THD of the total output approaches zero [29] However, the
many of voltage levels is achieved by voltage imbalance is-
sues, voltage blocking supplies, the circuit configuration and
circuitry limitations, control complexity, and, of course, ener-
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gy costs[23], investment and maintenance

The more significant number of semiconductor switches in
multi-level inverters has a negative impact on reliability and
performance. On the other hand, the use of inverters with a
small number of semiconductor switches need extensive and
expensive L-C filters to limit the insulation loads of motors
winding [24], or it can be applied to motors that withstand
these limitations. , In industrial applications three large multi-
level inverters structures have been used, such as the cascaded
H-bridge inverter with separate direct current sources, the
diode-locked inverters and the flying-capacitor inverter.

3.1 DIODE CLAMPED TOPOLOGY:

This topology was first proposed in1981.They are also known
as neutral point. As the name suggest , and unlike cascaded H-
bridge inverters ,they need clamping devices. Diodes are used
as clamping devices. Three phase diode clamped multilevel
inverter have three legs with a common DC bus. This Dc vol-
tage is subdivided into switches via capacitors. For n-levels, n-
1 switches are required .For nlevels, n-1 capacitors are re-
quired for clamping Dc voltages. If one switch is turned on
,the other one from the pair should be necessarily off. Each
diode has to block the voltage equal to number of switches
above it times the supplied DC voltage.

3.2 H-BRIDGE TOPOLOGY:

The term H bridge is derived from the typical graphical repre-
sentation of such a circuit. An H bridge is built with four
switches(solid-state or mechanical).One of the basic and well
known topologies among all multilevel inverter is cascaded H-
bridge multilevel inverter. It can be used for both single and
three phase conversion

With single bus all the are connected which minimize the
capcity requre for drive [20] such as a continuous high voltage
sequence between associations or an adaptive frequency con-
verter

3.3 Flying capacitor Multi-level inverter

In 1992, the first flying capacitor inverter from FONCH and
MEYNARD was proposed [28]. The flying capacitor inverter is
also referred to as a capacitor clamped inverter. As the name
implies, the flying capacitor inverter, as in the DCMLI, uses
inverter topology capacitors instead of a diode for the lock.
The inverter with the flying capacitor is similar in structure to
the inverter with the diode for clamping. It uses the capacitors
instead of the diodes for clamping. The flywheel capacitor
inverter also has series-coupled, switch cells, and this FCI has
a ladder-type structure for the DC side capacitors, each capaci-
tor being identical to that of the subsequent capacitor. The
voltage change between the two branches of the capacitors has
a waveform output [28].

3.4 Cascade Multi-level inverter

The third type of MLI is the cascaded multilevel inverter, or
Cascaded multilevel inverter was invented entirely by the re-
searchers ‘LIA” and ‘PENG’ in the year 1975. Lia and Peng
then analyzed and applied the cascaded multilevel inverter

2168

and its advantages in the year 1997 [30]. Since 1997 cascaded
multilevel inverter was widely used in many applications. The
cascaded multilevel inverter is modular and flexible in nature,
and hence it has been used in higher power applications as
well, main they are used in the FACTS controllers which are
series and shunt connected controllers. Cascaded multilevel
inverter generates a nearly exact sinusoidal waveform at the
output. As H-Bridge inverters are associated in series, if the H-
bridge converters increased by connecting in series, Van can
be increased without again designing the power stage. If there
is a failure in H-Bridge cell occurs, then the redundancy which
is built in will realise the failure In the symmetric MLI topol-
ogy voltage provided to every full bridge, the network is the
same. The symmetric topology is nothing but the topology
where all the values of the Direct voltage source are the same.
This feature of the symmetric topology gives very good modu-
larity. But as the number of levels at the output raises the
switching devices [21] will also get increased hence increasing
the complexity.

But unlike in the symmetric topology, voltage level in the
asymmetric topology is different for all the full bridge net-
works. To get the maximum level of output with reduced
harmonics the values of the direct voltage sources are chosen
to b different, these different values of the DC voltages are
referred to the asymmetric topology.

4 CONCLUSIONS:

A multilevel inverter with individual dc sources has been
proposed. for use in large electric drives. Simulation and
experimental results have shown that with a control strategy
operates the switches at the fundamental frequency, these
converters have low output voltage THD and high efficiency.
In summery the main advantages of using multilevel
converters for large electric drives include the following,

1. They are suitable for large volt-ampere rated and /or high
voltage motor drives.

2. These multilevel converters systems have higher efficiency
because the devices can be switched at minimum frequency.

3. No EMI problem or common mode voltage/current
problem exists.

4. No charge unbalance problem results when the converters
are in higher charge mode or drive mode.
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