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This paper deals with Single Phase Five level Inverter using Multi Carrier Based Pulse width
modulation Technique. The multilevel inverter is used to improve the voltage quality by reducing
the harmonics, as the number of voltage levels of multilevel inverter is increased the harmonics
are reduced and hence losses are minimized significantly. We have considered the Flying
Capacitor Multilevel Inverter (FCMLI), the Neutral Point Clamped or the Diode Clamped Multilevel
Inverter and the Cascaded H-Bridge Multilevel Inverter. The comparison between these inverters
is based on the % of THD present in the output voltage. The performance of chosen FCMLI is
confirmed through MATLAB SIMULINK based simulation. It is observed that sinusoidal reference
with PODPWM provides output with relatively low distortion. The simulation of single phase
cascaded five level multilevel is done using Multicarrier PWM technique and compared with
steps wave. Hardware module is designed for as stepped wave and multicarrier PWM signal.
The outputs of both simulation and hardware are analyzed.
Keywords: Multicarrier PWM, Diode clamped multi Inverter, Multilevel Inverter, THD

INTRODUCTION

two level inverter such as high power quality
waveforms, low switching losses, high voltage
capability, low level electromagnetic compatibility
etc. During these few decades many multi level
topologies have been proposed. Contemporary
research has engaged from novel inverter
topology and unique modulation strategy.

The cascaded multilevel inverter offers more than
the two different voltage levels. A desired output
voltages waveform can be synthesized from the
number of voltage levels with low distortions, at
less switching frequency, high efficiency and
lower voltage rating devices. An important
question in designing an effective multilevel
inverter is to ensure that, the total harmonic
distortion (THD) in the output voltage waveform
is small. Multilevel topologies presents numerous
advantage with compared to their conventional
1

Diode clamped multilevel inverter (DCMLI),
Flying capacitor multilevel inverter (FCMLI), and
Cascaded multilevel inverter (CMI). Most
converters are chosen on the basis of
components count because it directly affects
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extended operation of flying capacitor multilevel
inverters. To made a survey on topologies,
controls and applications in multilevel inverter [7].

these cost factor and reliability. On comparing to
the CMI topology with DCMLI and FCMLI shows
that CMI requires less number of components
and its dominant merit is circuit layouts with
flexibility [2].

EXISTING METHOD
Three phase H- bridge modules are connected
to same DC source input. Single phase isolation
transformers are used to isolates each H-bridge
from the AC output. Primary of each transformer
is connected to the each H-bridge module and
secondary of the each of the transformer is
connected in series to aggregates the level in the
common output voltage waveforms.

The PWM techniques involve the generation
of a digital waveforms, for they which the duty
cycle is modulated that the averages voltage of
the waveform corresponds to a pure sine wave.
The simplest way of producing the PWM signal
is through comparison of a low-power reference
sine wave with a triangle wave. Multicarrier PWM
methods uses high switching frequency carrier
waves in comparison to the reference waves to
generate a sinusoidal output wave [3]. They offer
improved output waveforms, smaller filter size,
low EMI, lower total harmonic distortion (THD).
Multilevel inverter topology has the least
components for a given number of levels.
Cascaded H-Bridge MLI topology is based on the
series connection of H-bridges with separate DC
sources [4].

Figure 1H: Bridge Multilevel Without

The reference waveform is compared with
carrier signals and if it is greater than a carrier
signal then switch/device correspond to that
carrier is switched on and if the reference is less
than carrier signals then device correspond to
carrier is switched off [5].
Developed sinusoidal PWM of multilevel
inverter in the over modulation region. This
literature survey reveals few papers only on
various PWM techniques and hence this work
presents a novel approach for controlling the
harmonics of output voltage of chosen MLI fed IM
employing sinusoidal switching strategies. [6].
made a comparative study on carrier overlapping
PWM strategies for five level flying capacitor
inverter. Huang and Corzine [8] proposed

Therefore in this method configuration, the
output voltages become the sum of terminal
voltages of each H-bridge module. This topology
presents the characteristic that the power of the
DC source must be bigger than their DC sources
in the conventional cascade topology, because
of the high current level.
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MULTILEVEL SHEPWM
TECHNIQUE

Multilevel inverters provide more than two
voltage levels. A desired output voltage waveform
can be synthesized from the multiple voltage
levels with less distortion, less switching
frequency, higher efficiency, and lower voltage
devices. The generalized multilevel inverter
topology can balance each voltage level by itself
regardless of inverter control and load
characteristics. The existing multilevel inverters
such as diode-clamped and capacitor-clamped
multilevel inverters can be derived from this
generalized inverter topology.

The selective harmonic elimination has a potential
to achieve the high output power quality at low
switching frequency in comparison with other
methods.
Figure 2: Modified hybrid Multi level

MULTI LEVEL INVERTER
The multilevel VSI is recently applied their much
of industrial application such as AC power
supplies, static variable compensators, drive
systems, etc., One of the significant advantages
of multilevel configuration is the harmonic
reduction in the output waveform without
increasing switching frequency of decreasing the
inverter power output.

Diode Clamped Multi Inverter

The simplest way of producing the PWM signal
is through comparison of a low-power reference
sine wave with a triangle wave. Multicarrier PWM
methods uses high switching frequency carrier
waves in comparison to the reference waves to
generate a sinusoidal output wave. The Figure-2
shows multicarrier PWM waveform for cascaded
multilevel inverter.

The Diode-Clamped Multilevel Inverter uses
capacitors in series to divide up the DC bus
voltage into a set of voltage levels. To produce m
level of the phase voltage, an m level diode-clamp
inverter need m-1 capacitors on the DC bus.
Figure 4: Diode Clamped Multi Inverter

Figure 3: Block Diagram of Existing System
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The simulation is performed for various pulse
triggered flip-flops such as explicit data close to
output and modified hybrid latch flip-flop design
to demonstrate the effectiveness of our proposed
design.

Figure 7: Switch State of Multi Inverter

Figure 5: Switching patterns of Diode
Clamped Multilevel Inverter

SIMULATION RESULT
Figure 8: Simulation Result

DIODE CLAMPED MULTI
INVERTER
Figure 6: Diode Clamped Multi Inverter

In this symmetric multilevel inverter 12 IGBT is
used. In this the diode clamped and H-bridge
inverter is cascaded thus forming a hybrid
topology. Basically the inverter operation is to
convert the variable DC into an AC. The input dc
source is given by using batteries or photo voltaic
cells to the cascaded circuit. Here fuzzy logic
controller is used to control the output voltage of
the inverter. By using sinusoidal pulse width
modulation technique the triggering pulse given
to the switches are controlled.

To generate m-level staircase output voltage, m1
capacitors in the D bus are needed. Each phaseleg has an identical structure. The size of the
voltage increment between two capacitors
determines the size of the voltage levels in the
output waveform.
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By using the sinusoidal pulse width modulation
control we can control the output by changing the
magnitude and the modulation index value of the
reference and carrier waveform. Mostly the carrier
wave is triangular wave and the sampling wave
is either we take DC signal as reference or we
take sine wave.
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