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Abstract

Recently multilevel inverters have become an interesting topic, as
multilevel inverters have been used in many applications. Because of
the advantages possessed by this type of inverter compared with the
traditional inverters consisting of only two levels. Some advantages
are the improvement of the output waveform since multilevel inverters
produce output voltage waveforms close to sinusoidal, so the total
harmonic distortion is low.

This research presents effective methods for converting direct
current to alternating current, as the main objective is to provide a
comparative analysis of multi-level inverters with 31 and 81 levels of
single-phase. And reaching the high-efficiency inverter generates an
alternating current wave as close as possible to the sine wave with
minimal distortion as possible. Therefore, more than one pulse-width
modulation strategy was used to compare the two levels to reach the
that increasing the number of levels leads to improving the output
waveform with low harmonic content.

The inverter with 31 levels and 81 levels was designed and
simulated by Matlab/Simulink, where the design includes the use of
four units of inverters each unit is in the form of the letter H connected
in series with each other, and each unit of these units is connected to a
separate DC voltage source, and thus there is a need to use four
continuous voltage sources whose value achieves the ratio 8: 4: 2: 1 to
obtain 31 levels ranging from -15 to +15, but when using the
following ratio 27: 9: 3: 1, 81 levels of -40 will be obtained.

Several modulation techniques have been used to control switches
for AC voltage generation, for example, the nearest level technique,
multi-carrier sinusoidal pulse width modulation techniques, and
modulated pulse width modulation techniques, the three modulation
methods used reveal that the 81-level modulator has the lowest
distortion ratio. Harmonics in the output wave as well as the wave
shape is as close as possible to the sine wave. And when connecting
the induction motor as a load to the 81-level inverter and the 31-level
inverter, the performance of the motor was better when connected to
the 81-level inverter.



In order to enhance the results of the theoretical aspect obtained
through simulation using the MATLAB program, an inverter with 31
levels and 81 single-phase levels was practically built. Where the
practical construction included three main parts, first the control
circuit, in which an Arduino Mica with a programmable
microcontroller (AT-mega2560) was used to generate the pulses.
Secondly, used an isolation circuit (TLP250), isolate the control
circuit from the power circuit, as well as protect the control circuit
from any damage that occurs in the power circuit. Thirdly, the power
circuit, which consists of 16 switches of the type (Irf3205) distributed
on four bridge cells (CHBS) connected in series with each other, and
each cell contains four switches with a separate continuous voltage
source.

Where The results of the theoretical and practical aspects that were
conducted on the inverter with 31 levels and 81 levels revealed that
the use of the inverter with 81 levels is more effective in terms of
performance compared to the modulator with 31 levels. It was found
that the 81-level inverter works to provide a lower value for the total
harmonic distortions, and therefore does not need to use the filter,
which makes the 81-level inverter less expensive compared to the 31-
level inverter.



