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Abstract: Within this paper, a brand new single-phase cascaded multilevel inverter is suggested. This inverter is composed of a set
connection from the suggested fundamental unit and has the capacity to only generate positive levels in the output. Therefore, an H-
bridge is put into the suggested inverter. Decrease in the amount of power switches, driver circuits, and electricity current sources are
the benefit of the developed single-phase cascaded multilevel inverter. Consequently, cellular phone space and price from the inverter
are reduced. These functions are acquired through the comparison from the conventional cascaded multilevel inverters using the

suggested cascaded topology.
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1. Introduction

The interest in high-current high-power inverters is growing,
which is impossible for connecting an electrical
semiconductor change to a higher-current network directly.
Therefore, multilevel inverters have been introduced and
therefore are being developed now. Thus far, different
fundamental models and, thus, different cascaded multilevel
inverters happen to be presented in literature. Different
symmetric cascaded multilevel inverters happen to be
presented. Another topology with two different calculations
as symmetric and uneven inverters continues to be also
presented. The primary disadvantages from the symmetric
inverters would be the high needed figures of power
switches, insulated-gate bipolar transistors (IGBTs), power
diodes, and driver circuits due to exactly the same
magnitude of electricity current sources. These
disadvantages are going to be greater in topologies where
bidirectional power switches in the current perspective
happen to be used. By having a growing quantity of
electricity current sources within the input side, a sinusoidal
like waveform could be produced in the output.
Consequently, the entire harmonic distortion (THD)
decreases, and also the output waveform quality increases,
what are two primary benefits of multilevel inverters.
Additionally, lower switching deficits, lower current stress
of dv/dt on switches, and electromagnetic interference would
be the other most significant benefits of multilevel inverters.
To be able to increase the amount of produced output levels
using a lower quantity of power electronic products, a brand
new fundamental unit is suggested within this paper. With a
series connection of countless suggested fundamental
models, a brand new cascaded multilevel inverter is
suggested. Then, to create all good and bad levels in the
output, an H-bridge will be included to this inverter since the
suggested inverter only creates positive levels. This inverter
is known as the developed suggested cascaded multilevel
inverter. According to these evaluations, the developed
cascaded inverter necessitates the minimum quantity of
power switches, IGBTSs, power diodes, driver circuits, and
electricity current sources. The benefits of suggested system
result in decrease in cellular phone space and total price

from the inverter. These functions may have probably the
most influence once the 4th suggested formula can be used.

2. Methodology

There's no diode clamped or flying capacitors in cascaded
multilevel inverters these inverters contain modularity,
simple control, and reliability, plus they require cheapest
quantity of power semiconductor products to develop a
particular level. Consequently, the deficits and total price of
those inverters decrease, and also the efficiency increases.
These inverters consist of a set connection of fundamental
models, which contain different arrays of power switches
and electricity current sources. These inverters are split into
two primary groups, i.e., symmetric cascaded multilevel
inverters with similar amplitude of electricity current
sources and uneven cascaded multilevel inverters. Cellular
phone space and total price of the uneven cascaded
multilevel inverter is gloomier compared to a symmetric
cascaded multilevel inverter. The uneven cascaded
multilevel inverters produce a greater quantity of output
levels in comparison to the symmetric cascaded multilevel
inverters with similar quantity of power electronic products
due to amplitude of their electricity current sources. To
improve the amount of produced output levels using a lower
quantity of power electronic products, a brand new
fundamental unit is suggested within this paper. To create all
current levels in the output, four different calculations are
suggested. Several evaluations will also be done between
your developed cascaded multilevel inverter and it is
suggested calculations using the conventional cascaded
inverters. According to these evaluations, the developed
cascaded inverter necessitates the minimum quantity of
power switches, IGBTSs, power diodes, driver circuits, and
electricity current sources. Finally, to be able to investigate
capacity from the developed cascaded inverter to create all
current levels, the experimental outcomes of a 15-level
inverter are utilized. The primary goal of presenting the
developed cascaded inverter would be to increase the
amount of output current levels using the minimum quantity
of power electronic products. Therefore, several evaluations
are carried out between your developed suggested topology
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and also the conventional cascaded inverters in the figures of
IGBTs, driver circuits, and electricity current sources
perspectives. Additionally, all the blocked current through
the power switches can also be in comparison between your
suggested inverter and yet another presented topologies. The
developed suggested inverter has got the best performance
among all the aforementioned multilevel topologies.
Decrease in the figures of needed IGBTs, power diodes,
driver circuits, and electricity current sources, and the
quantity of the blocked current through the power switches
are outstanding the best-selling suggested inverter which
were acquired from evaluations. These advantages result in
decrease in cellular phone space and total price from the
inverter. These functions may have probably the most
influence once the 4th suggested formula can be used.

Figure: An overview of proposed basic unit

3. An Overview of Proposed System

Both unidirectional and bidirectional power switches
conduct current both in directions. To be able to increase the
amount of output levels, different uneven cascaded
multilevel inverters happen to be presented. The primary
disadvantages of those inverters would be the high
magnitudes of electricity current sources the suggested
fundamental unit is composed of three electricity current
sources and five unidirectional power switches. Within the
suggested structure, power switches (S2, S4), (S1, S3, S4,
S5), and (S1, S2, S3, S5) shouldn't be concurrently switched
onto avoid the short circuit of electricity current sources.
The turn off and on states from the power switches for that
suggested fundamental unit is proven in which the suggested
fundamental unit has the capacity to generate three different
amounts of , V1 V3, and (VI V2 V3) in the output. You
should observe that the fundamental unit could only generate
positive levels in the output. The developed suggested
inverter has got the best performance among all the
aforementioned multilevel topologies. Decrease in the
figures of needed IGBTs, power diodes, driver circuits, and
electricity current sources, and the quantity of the blocked
current through the power switches are outstanding the best-
selling suggested inverter which were acquired from
evaluations. The suggested cascaded inverter that has the
capacity to generate all levels is proven. Within this inverter,

power switches S’1 and S’2 and electricity current source
V1 happen to be accustomed to make the cheapest output
level. The amplitude of the electricity current source is
recognized as V1 = Vdc (comparable to the minimum output
level). Therefore, an H-bridge with four switches T1-T4 is
put into the suggested topology. This inverter is known as
the developed cascaded multilevel inverter and it is proven.
If switches T1 and T4 are switched on, load current vL is
equivalent to vo, and when power switches T2 and T3 are
switched on, the burden current is going to be -vo. Because
the unidirectional power switches are utilized within the
suggested cascaded multilevel inverter, the amount of power
switches is equivalent to the figures of IGBTs, power
diodes, and driver circuits.

Non linear load at a =90°:

Figure 3.1: Non linear load current

Another primary parameter in calculating the all inclusive
costs from the inverter is all the blocked current through the
switches. When the values from the blocked current through
the switches are reduced, the all inclusive costs from the
inverter decrease. Therefore, to be able to calculate this
index, it's important to think about the quantity of the
blocked current by each one of the switches. You'll be able
to connect n quantity of fundamental models in series.
Because this inverter has the capacity to generate all current
levels except V1, it's important to make use of yet another
electricity current source using the amplitude of V1 and 2
unidirectional switches which are connected in series using
the suggested models. The suggested inverter requires a
lower quantity of IGBTs to develop a specific level.
Additionally, the 4th suggested formula has got the best
performance among all the suggested calculations for that
developed cascaded inverter. However, within this
comparison, the unidirectional power switches happen to be
utilized in most of the considered cascaded inverters.

Figure 3.2: Supply and non linear load current
superimposed to the supply voltage

Volume 5 Issue 9, September 2016

www.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART2016911

388



International Journal of Science and Research (IJSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2013): 6.14 | Impact Factor (2015): 6.391

The amount of used IGBTs is equivalent to the amount of
power diodes. Consequently, the amount of needed power
diodes within the 4th suggested formula from the developed
topology is gloomier compared to another inverters as well
as their suggested calculations. To be able to clarify the right
performance from the developed suggested inverter in
producing the preferred output current levels, the
experimental results happen to be used. The amount of
needed power electronic products within the suggested
inverter is totally in line with the selected formula to look
for the magnitude from the electricity current sources. The
primary goal of presenting the developed cascaded inverter
would be to increase the amount of output current levels
using the minimum quantity of power electronic products.
Therefore, several evaluations are carried out between your
developed suggested topology and also the conventional
cascaded inverters in the figures of IGBTSs, driver circuits,
and electricity current sources perspectives.
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Figure 3.2: An overview of Waveforms of load voltage and
current

4. Conclusion

Within this paper, a brand new fundamental unit for any
cascaded multilevel inverter is suggested. Through the series
connection of countless fundamental models, a cascaded
multilevel inverter that just creates positive levels in the
output is suggested. Therefore, an H-bridge is put into the
suggested inverter to create all current levels. This inverter is
known as the developed cascaded multilevel inverter. The
developed suggested cascaded topology requires fewer
figures of IGBTs, power diodes, driver circuits, and
electricity current sources than other presented cascaded
topologies in literature. These functions are going to be
outstanding as the 4th suggested formula can be used for that
developed cascaded inverter. Developed suggested inverter
has better performance and requires minimum quantity of

power electronic products that cause decrease in cellular
phone space and total price from the inverter. To create even
and odd current levels in the output, four different
calculations are suggested to look for the magnitude from
the electricity current sources. Then, several evaluations are
carried out between your developed suggested single-phase
cascaded inverter and it is suggested calculations with
cascaded multilevel inverters which have been suggested in
literature.
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