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Abstract - The occurrence of Harmonics in power is the
unwanted outcome of non-linear loads and industrial electronic
devices. The output waveform contains various different
waveforms holding assorted frequencies since the current
which is taken from supply is no more simply sinusoidal. As a
result of the thorough usage of power converters and
comparable nonlinear loads in various sectors for different
purposes, combined decrease in the voltage waveforms as well
as current waveforms has been observed. The current conveyed
by a nonlinear load can never be firee from harmonics it always
contains harmonics in certain amount. Distortion of load
voltage is the unfavourable result of voltage dropping non-
linearly which is caused by none other than the line current
harmonics. The current carried by the linear load becoming
non-sinusoidal is caused by the distortion in load voltage. To
overcome power quality and harmonic issue a SVPWM based
multi level indirect matrix converter for nonlinear loads has
proposed in this work. The implementation and simulation of
proposed work has done on Matlab Simulink. The obtained
results are observed and compared With existing results. 1t is
found that the proposed work has better performance as
compared 10 existing WOrk.

Keywords- SVPWM, Matrix Converter, Nonlinear Loads,
Harmonic generation, Power Quality Improvement, THD.

I INTRODUCTION

Three phase voltage-fed PWM inverters are recently
showing growing popularity for multi-megawatt industrial
drive applications. The main reasons for this popularity are
easy sharing of large voltage between the series devices
and the improvement of the harmonic quality at the output
as compared to a two level inverter. In the lower end of
power, GTO devices are being replaced by IGBTS because
of their rapid evolution in voltage and current ratings and
higher switching frequency. The Space Vector Pulse
Width Modulation of a three level inverter provides the
additional advantage of superior harmonic quality and
larger under-modulation range that extends the modulation
factor to 90.7% from the traditional value of 78.5% in
Sinusoidal Pulse Width Modulation.

Pulse Width Modulation variable speed drives are
increasingly applied in many new industrial applications
that require superior performance. Recently, developments
in power electronics and semiconductor technology have
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lead improvements in power electronic systems. Hence,
different circuit configurations namely multilevel inverters
have become popular and considerable interest by
researcher are given on them. Variable voltage and
frequency  supply to drives is invariably obtained from a
three-phase voltage source inverter. A number of Pulse
width modulation (PWM) schemes are used to obtain
variable voltage and frequency supply. The most widely
used PWM schemes for three-phase voltage source
inverters are carrier-based sinusoidal PWM and space
vector PWM (SVPWM). There is an increasing trend of
using space vector PWM (SVPWM) because of their
easier digital realization and better dc bus utilization.

A noteworthy role is played by Pulse Width Modulation
(PWM) inverters concerning power electronics.

The most prevalent pulse width modulation scheme which
is conceivably the most efficient one among all other
PWM techniques is Space Vector Modulated PWM
(SVPWM) since it manages to produce high voltages
accompanied with less total harmonic distortion as well as
toils splendidly field oriented structures to achieve motor
control.

Elimination of a number of small order harmonics by
implementing an appropriate harmonic elimination
methodology can lead to an excellent quality spectrum of
output.

SVPWM signifies an exceptional switching scheme of six
semiconductor switches of a 3- phase converter.

SVPWM has turned out to be a standard and prevalent
PWM technique in some purposes like induction motor
and synchronous motor control for 3-phase voltage-source
inverters

SVPWM is well known for its efficient modulation
technique as compared to other methods as it causes
reduced harmonic distortion in output voltage as well as
current which is applied to the ac motor phases. This in
turn makes the most efficient use of the supply voltage
when compared to other modulation schemes.
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The switching frequency can be regulated with great ease
in the case of SVPWM as it enables a steady unvarying
switching frequency.

Il MATRIX CONVERTERS

Basically, a matrix converter (MC) is composed by 9
bidirectional switches, as shown in Fig. 1.1, where each
dot of the grid represents a connection between the output
and the input terminals.
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Figure 2.1 Basic Scheme of matrix converter.

The converter is usually fed at the input side by a three
phase voltage source and it is connected to an inductive
load at the output side.
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The schematic circuit of a matrix converter feeding a
passive load is shown in Fig. 2.2. The system is composed
by the voltage supply, an L-C input filter, and the MC and
load impedance.

a. Input Filter

The input filter is generally needed to smooth the input
currents and to satisfy the EMI requirements. A reactive
current flows through the input filter capacitor, leading to a
reduction of the power factor, especially at low output
power.

b. Bidirectional Switches

The MC requires bidirectional switches with the capability
to block the voltage and to conduct the current in both
directions. There are two main topologies for bi-directional
switches, namely the common emitter anti- parallel IGBT
configuration and the common collector anti-parallel IGBT
configuration.

. Current Commutation

Matrix converters have not free-wheeling diodes, unlike
traditional voltage source inverters. This makes the current
commutation between switches a difficult task, because the
commutation has to be continuously controlled.
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Figure 2.2 Schematic of Matrix Converter System

The switches have to be turned on and turned off in such a
way as to avoid short circuits and sudden current
interruptions.

d. Converter Protections
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Due to the lack of free-wheeling paths for the currents, a
number Of protection strategies should be adopted to
prevent the damage of the converter. Protections against
over-load short-circuit and over-voltage are usually
implemented. The over-load protection is performed
directly by the control logic that turns off all the switches
when the load current is greater than the rated one.
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M. PROPOSED SYSTEM

A matrix converter based on SVPWM has been modelled
in this work on MATLAB Simulink. Matrix convertres
enables some interesting features, for example,
conservativeness and sinusoidal waveform of the input and
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output streams. The intricacy of the matrix converter
topology makes the investigation and the assurance of
suitable modulation methodologies has carried out in this
work. A Space Vector Modulation (SVM) approach has
used in this work proposed System SIMULINK Circuit has
shown in Figure 3.1.
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Figure 3.1 Proposed System SIMULINK Circuit.

The SVPWM approach, at first used to control just the
output voltages has been progressively created with a
specific end goal to completely abuse the possibility of
matrix converters to control the input power factor in any
case the output power factor, to completely use the input
voltages, and to diminish the quantity of switch
compensations in each cycle period. Moreover, this
methodology permits a prompt comprehension of the
modulation process, without the requirement for an
imaginary DC interface, and avoiding the addition of the

third harmonic elements. Figure 3.2 demonstrates the
SIMULINK model of Proposed Indirect Matrix Converter
network. The Space Vector modulation Approach is
depends on the immediate space vector representation Of
input and output voltages and currents. Space Vector
Control network of proposed system has been shown in
figure 3.3. The SVM algorithm for matrix converters
displayed in this work has the inherent ability to
accomplish the full control of both output voltage vector
and immediate input current displacement angle.
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Figure 3.2 Proposed Indirect Matrix Converter Circuit.
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Figure 3.3 Space Vector Control Circuit.

(AVA SIMULATION RESULTS

SVPWM based multi level indirect matrix converter for
nonlinear loads has been implemented on MATLAB
SIMULINK. To verify the performance of proposed
system Simulation of proposed work has done on
MATLAB SIMULINK. The performance of proposed

work has evaluated based on input output currents and
voltage waveforms. Input waveform of Three Phase
Voltage has shown in Figure 4.1. The Level Voltage Va,
Vb and V¢ waveform has been shown in Figure 4.2. Figure
4.3 shows the Level Voltage and Phase Voltage. The
characteristics of the proposed SVPWM technique have
been also compared with existing strategy.

THRLE PHASE VOLTAGLS

Figure 4.1 Three Phase Voltage.

Figure 4.4 shows the THD Analysis in fist experiment
based on simulation the evaluated THD is 1.86% at 50Hz.
For accurate evaluation the experiment has repeated two
more times as shown in Figure 4.5 and figure 4.6. As
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shown in Figure 4.5 THD Analysis tests 2 the obtained
THD=1.17% at frequency 50Hz. In Figure 4.6 THD
Analysis test 3 the THD evaluated is THD=1.09% at
frequency 50Hz.
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Figure 4.2 Level Voltage Va, Vb and Vc.
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Figure 4.3 Level Voltage and Phase Voltage.

WWW.ijspr.com

1JSPR | 59



INTERNATIONAL JOURNAL OF SCIENTIFIC PROGRESS AND RESEARCH (1JSPR)
Issue 134, Volume 46, Number 02, April 2018

ISSN: 2349-4689

— FFT analysi
Fundamental (50.2Hz) = 139.5 , THD= 1.86%
14F T T T T T T T T T T -
121 —
g 1T 2
B
2 08 _
ra
5 06 o
£
T 04 -
=
0.2+ -
0 2 4 6 8 10 12 14 16 18
Harmonic order
Figure 4.4 THD Analysis test 1.
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Figure 4.5 THD Analysis tests 2.
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Figure 4.6 THD Analysis test 3.
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V. CONCLUSION

This work presents a SVPWM based multi level indirect
matrix converter for nonlinear loads. SVPWM is more
complex and intricate than other methods of harmonics
elimination, it may be executed with great ease involving
recent digital signal processing based control mechanism.
Vector theory allows through a simple and direct
geometrical representation, an immediate comprehension
of the modulation basic principles. The performance of the
proposed strategy and of the existing, in terms of THD of
input and output quantities, has been analyzed by means of
realistic numerical simulations. The comparison has been
carried out assuming either the same cycle period or the
same Switching frequency. The obtained results clearly
emphasize the effectiveness of the proposed approach
through THD analysis. The total harmonic distortion
SVPWM based multi level indirect matrix converter for
nonlinear loads is 1.86 %, 1.17% and 1.09%. Here, is it
clearly visible that % THD is less in case of SVPWM as
compare existing approach. Hence, it can be easily
conclude that the proposed Technique is more efficient in
eliminating harmonics.
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