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ABSTRACT: Pulse Width Modulated switching power converters and variable speed drives are increasingly applied in
industrial application for converting and delivering their required energy to the motor or loads that require superior
performance and control. In power electronics PWM is broadly used to digitize the power for superior controlling.
Exceptionally neither the voltage nor the current waveforms are as per expectation. Usually they are distorted and
produces harmonic in the power signals. These harmonic contaminations produce additional power impairment, and
high frequency clamors. In this paper a Sinusoidal pulse width modulated single-phase full bridge inverter and its
operating principle is analyzed in detail. The Sinusoidal pulse width modulation or Carrier based Pulse Width
Modulation Technique and its results are also verified with the help of Mat-lab simulation model.
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LINTRODUCTION

The DC to AC converting device also known as inverter basically converts direct current into alternating current.
Classification of Inverters is divided into two types, voltage source and current source inverters. A voltage—source
inverter (VSI) in which the dc source has small or negligible impedance and a current —source inverter (CSI) in which
dc source of high impedance [1]. The inverters are intended to use DC power from a conventional or non conventional
energy source and change it to AC. The most common example is the household inverters that uses DC energy supply
from 12V or 24V lead acid battery and changes it to 240V, 50Hz or 120V, 60Hz AC. Recently with positive
development in the semiconductor power electronic devices now inverters are delivering an important role in
controlling various renewable energy applications such as connection of Wind Energy System or Photovoltaic System
[2]. Inverters usually operate on an advance and useful technique known as Pulse Width Modulation (PWM) technique.
This technique employs controlled gate pulse operation for controlling the output desired voltage irrespective of output
load. Depending on the output need there is several different circuit configuration designed and employed in PWM
inverters and have become popular [3]. The most widely employed PWM scheme for voltage source inverters is
sinusoidal PWM. In the most unpretentious implementation, the desired output voltage generation is achieved by
weighing the desired (reference) voltage waveform signal also known as modulating signal with a high-frequency
triangular or carrier wave. The result of this operation is a chopped square waveform that contains a transcription of its
low frequency components in higher frequency components close to the carrier frequency. It is very important to note
that over the period of triangle wave, the voltage applied to the load is proportional to the amplitude of the signal
during this period. However, a higher carrier frequency does result in a larger number of switching per cycle and hence
in an increased power loss. Typically switching frequencies in the 2-15 kHz range are considered adequate for power
systems applications [4]. The objective of this paper is to analysis sinusoidal pulse width modulation technique for a
250W inverter and the results are verified through use of mat-lab simulation.

I1. SINUSOIDAL PULSE WIDTH MODULATION (SPWM)

Unipolar Sinusoidal pulse width modulation: As in the other pulse width modulation technique maintaining the same
width of all pulses [5][6], disrespected to this the width of each pulse is variegated in the sinusoidal pulse width
modulation technique. The variation in the width of pulse is in the proportion to the amplitude of the sine wave slop
evaluated at the centre of the each pulse. It is very desired that the output ac voltage must pursue a given sinusoidal
waveform. In PWM techniques except SPWM the output is not a sin wave. To achieve and fulfil desired requirement
the SPWM technique presents the solution. For producing derided output SPWM defines the switching states of VSI by
comparing modulating sin wave signal amplitude with a triangular carrier waveform voltage. The gating signals are
generated by comparing a sinusoidal reference signal as shown in fig. 3 with a triangular carrier wave of frequency as
shown in fig. 4. The frequency of reference signal is fr the inverter output frequency. The carrier frequency determines
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the number of pulses per cycle in modulation [7] [8]. As in the fig. 5 until the carrier voltage is higher than the
reference signal (Vc > Vr) the switching pulse is high similarly, when the carrier voltage is lesser than the reference
signal (Vc < Vr) switching pulse is low [9][10]. Pulses produced by comparing of signals than amplified to a suitable
value and then used for switching the semiconductors in inverter in present case to the Mosfets. Fig. 6 shows a
simplified block representation for the generation of gating pulses of mosfets. In the present work a full bridge fully
controlled technique is implemented for the inverter. Mosfet 1 and 2 works together and produces positive voltage as
output and Mosfet 3and 4 produces negative voltage in output. Through a suitable LC filter, the output of full wave
bridge inverter with SPWM signal will generate a wave approximately equal to a sine wave. Than this sin wave voltage
is feuded to the SO0W transformer which further increases the voltage to the required level of about 240V, 50Hz. Fig. 7
and fig. 8 shows the simulation arrangement for the said technique[11][12].

Advantages of SPWM

Low power consumption.

High energy efficient up to 90%.

High power handling capability.

No temperature variation-and ageing-caused drifting or degradation in linearity.
Easy to implement and control.

Compatible with today’s digital microprocessors

O O O O O O

Disadvantages of SPWM

o Attenuation of the wanted fundamental component of the waveform.

o Drastically increased switching frequencies that leads to greater stresses on associated switching devices and
therefore de-rating of those devices.

o  Generation of high-frequency harmonic components.

III. RESULT AND DISCUSSION
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Fig. 1  Simulation model for the DC to AC full bridge fully controlled bridge inverter for 500W inverter. In
simulation model a fixed DC voltage is used to feed the inverter. In this 4 power Mosfet are used for switching of
inverter operation. The output of mosfet is then filtered and stepped up to the desired value of AC voltage using a

transformer.

IJMRSETM © 2021 | AnISO 9001:2008 Certified Journal | 1002


http://www.ijmrset.com/

International Journal of Multidisciplinary Research in Science, Engineering, Technology & Management (IJMRSETM)
| ISSN: 2395-7639| www.ijmrset.com| Impact Factor: 7.580 | A Monthly Double-Blind Peer Reviewed Journal |

mEe
tﬂﬁm || Volume 8, Issue 2, February 2021 ||

[DOI:10.15680/IJMRSETM.2021.0802001|

v

l ,f'."
L LA B
-

A. A

i
®

=+

VYy
')

Fig.2  This simulation model shows the generation of SPWM. The required SPWM pulses for triggering of Mosfets
are generated by comparing sin wave of suitable amplitude and having SOHz frequency with a triangular wave of 2 kHz
frequency.
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Fig. 3  shows the reference sin wave inverter frequency of 50Hz to be compared with triangular signal.
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Fig.4  shows the 2 kHz Triangular carrier wave for the comparing and modulation of sin wave.
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Fig. 5 Shows the resultant SPWM output of the switching pulse generator model after the compression of sin and
triangular wave. From the fig it is clear that the resultant pulses are having unequal width which is the requirement of
presented technique.

W

Amplitude

T
| 1
03 0.035 0.04

0 0.005 0.01 0.015 0.02 0.025

T T T T

| |

1 1 1 I
0 0.005 0.01 0.015 0.02 0.025 0.0
Time (seconds)

Fig. 6 Shows the final SPWM pulse for the triggering of positive and negative pairs of Mosfets respectively. The
upper pulses provides triggering pulses for positive pairs of the Mosfets named as r and lower pulses provides
triggering pulses for negative pairs of the Mosfets named as b.
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Fig. 7 This fig. shows the sinusoidal voltage filtered with the help of LC filter and feuded to the step up transformer
of 500VA.
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Fig. 8  Above fig. shows the Sinusoidal output voltage from the transformer after stepping up of the voltage to the
required level.

IV.CONCLUSION

PWM control within inverters is the most efficient method of commending output voltage. Pulse Width Modulation
technique based controlled supplies and variable speed drives are increasingly applied in industrial applications that
require superior performance. In this paper a single phase SPWM based 500V A unipolar voltage switching inverter is
designed and simulated for fixed load. It gives a different result of currents and voltages for different loads. SVPWM
technique improves the quality of the voltage and current of the system, hence improving the quality of the system. In
order to accomplish a much better performance, several improvements are being made and the work is in progress.
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