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Abstract- The output of the sequence associated sub-multilevel-
inverter cascaded with the H-bridge inverter so that the
resulting output should operate as an inverter in both positive
and negative polarities the proposed MLI uses minimum
switches. The ML is being analysed for thirteen level inverter
as well as for the thirty-one level inverter. The result of
multilevel inverters is compared regarding output voltage
current and harmonics. Harmonics to be able determined by
using FFT analysis in MATLAB/SIMULINK This research
work justifies the performances of cascaded sub multilevel
inverter. In the conventional thirteen and thirty-one level
cascade sub multilevel inverters, the THD considerably low
and induction motor performance

Keywords—Multilevel inverter, THD, topology, Waveform

I. INTRODUCTION

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. In the present scenario, many
industrial applications require maximum power; few motor
drive and utility grid need intermediate voltage and
maximum power level that is in the megawatt The multilevel
converter structure is introduced in the year 1975. The label
developed the first multilevel inverter in the year 1975 [13]
which was a three-level inverter. Subsequently, many MLI
structures have proposed, the primary object of the multilevel
structure is to get the highest power that is to apply the series
association MLI have reduced harmonics and the reduced
electromagnetic interference. As we go on enhancing the
levels of MLI the output voltage has to add to levels/steps in
producing a staircase waveform where we will get a reduced
harmonic distortion. However, as we go on rising number of
levels of MLLI, it rice the amount of power semiconducting
devices such as IGBT’s, and that is controlled, and hence
complexity should also be controlled
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Il. PROPOSED GENERALISED MULTILEVEL INVERTER

A.MULTILEVEL INVERTER STRUCTURE

In the multi-level topologies, a voltage level of 3 measures
the minimum number. Due to the bidirectional switch, the
multistage voltage source converter can operate in rectifier
mode and inverter mode. That is why we mostly talk about
inverters instead of inverters. MLI converter can change its
input or output link between various voltage or current
levels When the number of levels rises to infinity, THD of
the total output move toward zero [29] However, the many
of voltage levels is achieved by voltage imbalance issues,
voltage blocking supplies, the circuit configuration and
circuitry limitations, control complexity, and, of course,
energy costs [23], investment and maintenance the more
significant number of semiconductor switches in multi-level
inverters have 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 take apart direct current
sources, the diode-locked inverters and the flying-capacitor
inverter.

(A) (B3) (8]

Fig.1. Single phase structure of a multilevel inverter
(a) 2-level (b) 3-level and (c) n-levels

In a multi-stage inverter, the direct current link voltage V.
is gain from each tool that can produce an established direct
current source [21]. The series capacitors form an energy
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store for the inverter provided that little nodes to which MLI
be able to be linked. The capacitors linked in series are
mainly more than a few voltage sources with a similar
value. Every capacitor voltage V. is expressed as V. = V. /
(m-1), where m is the level numbers, and Vg is the
maximum continuous voltage.

The figure demonstrates sub- multilevel inverter structure, in
this topology, each block is fed with a take apart DC voltage
resource. Hence it comprised of n DC voltage sources. DC
voltage values for all the blocks are chosen to be same,
however different values of DC voltage can also be
considered, but for the similar steps of the voltage at the
output, same values of DC voltage has been considered and
are equal to V,

It also is noted that in the circuit there are n+ two
numbers of switches are connected for sub-multilevel
inverter. Unidirectional and bidirectional switches can be
used; in this circuit few, unidirectional switches and few
bidirectional switches have been used. Line gate bipolar
transistors are utilized as unidirectional switches and these
IGBT’s are connected with an ant parallel diode. In the
circuit switches S;, Si’, S (n+2)/2 and S'(n+2) /2 are used
as unidirectional switches and remaining other switches are
bidirectional switches [18] . Therefore they will operate in
both mode of voltages
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Fig.2 Proposed general sub-multilevel Inverter.
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I1l. RESULTS AND DISCUSSION

A. THIRTEEN LEVEL INVERTER

For simulation here, we, have considered a load as R with
the worth of 45 Q. Furthermore, frequency has been 50Hz.
These are lots of control technique are available for the
multilevel inverter; here we have used the staircase control
method. Staircase control method itself indicates that it used
because here in this method change of level from one to
another occurs once. For the reference voltage, this kind of
control method reduces the errors. Shows the multilevel
inverter which uses one direct voltage source in all sub-
multilevel inverter, n=1 and four series-connected sub-
multilevel inverters, m=4. There are four different dc
voltage sources 180V, 90V, 45V, 23V have used to get the
output voltage of 330V. There is twelve number of IGBT’s
have been used in this circuit. Here in this topology we have
connected four different direct voltage sources, and each of
these sources is connected to each sub-multilevel inverters,
and this series associated sub-multilevel inverters are
connected or cascaded with an H-bridge inverter so that the
output should be in both positive and negative polarity.

872

As shown in the above figure there are twelve switches have
been used, some switches are used to generate the positive
polarity, and some are used for the negative polarity. Here
IGBT’s are used as switches.

multicarrier PWM method is used. As shown in the figure,
many triangular waves are compared with the reference
signal. Multicarrier pulse width modulation method uses one
sinusoidal signal as a reference signal and many triangular
carrier signals to generate the PWM switching signals. For a
13 level inverter total one less than the number of levels
carrier signals are required, hence for a 13 level inverters, 12
carrier signals are required to generate the pulse width
modulation switching signals.

I | L]
L (1]

Fig 5 output current of thirteen levels cascaded MLI
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Fig .6 Total Harmonic Distortion of Thirteen level Inverter.

B 31- LEVEL INVERTER

The multilevel inverter which uses one Direct voltage source
in every sub-multilevel inverter, n=1 and five series
associated sub-multilevel inverter, m=5. There are five
different dc voltage sources 180V, 90V, 45V, 23V, 12V
have used to get the output voltage of 350V. There is
fourteen number of IGBT’s have been used in this circuit.
Here in this topology we have connected five different
direct current voltage sources, and each of these sources is
associated to each sub-multilevel inverter, and this series
connected sub-multilevel inverters are connected or
cascaded with an H-bridge inverter so that the output should
be in both positive and negative polarity.

o &

Fig 7 Schematic of 31 level inverter.

Fig 8 output voltage of 31 level Inverter

Fig 9 output current of 31 level inverter
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Fig 10 Total harmonic distortion of 31 level inverter

Models have an advantage in reducing the harmonics, which
is 8.45% at 368.3V is achieved. The consequences are well
within the range of IEEE standards. Moreover, even the
proposed model uses a lesser number of switches.
Moreover, the power loss of the circuit is less; therefore by
just increasing two more switches, we will get the better
efficiency and the power factor

IV. CONCLUSION
Table -1 Compression of both MLI

PARAMETERS 13LEVEL 31LEVEL
INVERTER INVERTER
No. Of Switches 12 14
Input Voltage 338 350
Output Voltage 128.9 368.3
Output Current 3.3 3.3
Output Power 425.37 1215.39
Harmonics 11.25% 8.45%
Efficiency 38.16 93.48

Comparative study on thirteen level inverters and thirty-one
level inverters is made using MATLAB/SIMULINK. Based
on the factors of the output voltage, output current, total
obtained power and the harmonics, the number of switches
used. Proposed models have an advantage in reducing the
harmonics, which is 8.45% at 368.3V is achieved. The
consequences are well within the range of IEEE standards.
Moreover, even model uses a lesser number of switches.
Moreover, the power loss of the circuit is less
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