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Abstract-The technology introduces a DC linked multi-level
inverter topology to raise level of the efficiency and power
factor. It consists of four active and four DC link switches for
a proposed 5 level inverter .The number of level can be
increased to 9, 13 and more levels asrequired. It uses a Phase
Opposition Disposition method with a single carrier to control
the switches.
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I. INTRODUCTION

In recent times, inverters
its manner into several fields of power grid
analysis works, significantly within  the space of  the
applications of power physics for power grid applications
.To addressthe issuesrelated tothe 2 level electrical
multi-level converters (MLIs) square measurement is
introduced for grid connected inverter. The total harmonic
distortion can be brought to low level using this proposed
topology. Multilevel inverter technology can be splited
into three categories — clamping neutral point, flying
capacitor, and cascading type [1-2].MLIs can change
their frequency and device voltage rating with the help of
conventional 2 level electrical converters for an
equivalent output voltage. Therefore, losses occurring in
IGBT can be minimized which increases the efficiency of
the system. [3-5]

have found

Il. MULTILEVEL INVERTER DESIGN

MLI comprises of 2 dc-link capacitors (C1, C2) and, and 4
active switches are placed between dc-link and H-bridge.
4 switching devices comprises a H-bridgeThe voltage
across the dc-link is half of the dc output voltage and
operated at achange frequency.Accordingly voltage
across the H-bridge is total output dc voltage and the
switches are switched at a frequency ofBasic output
voltage ranging from 50 or 60 Hz.Thus, the dc -link
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switches and the adjacent H-bridge switches can be
intentionally selected based on the power factor of the
inverter system.In order to minimize the cost of the
system and to raise the overall output efficiency

Fig. 1. DC linked multi-level inverter with single phase

technology.

The 3tendenciesof the carrier signal square
measure thought of to come up with the digital signal
which is in pulse width modulation technique with the
given signal, Phase disposition; which measures
carriers square
measure in part.Alternative part opposition
disposition; where every carrier  is part shifted by a
nearing angle < 100from its adjacent
carrier.Phaseopposition disposition; wherever the
carriers on top of 0 voltage square measure a 100 and 80°
out of part with those below 0 voltage.

A upcoming pulse signal strategy supporting opposition
and disposition modulation which needs 1 carrier signal
is planned and also the careful PWM is delineated in Fig.
4.1f thereference signal is +ve, after that the pair of
switches are off condition, and if it is -ve, then the pair of
switches are in ON condition.Thus the switches
composing the H bridge electrical converter is switched
ON and OFF throughout the reference signal.Fig. 2.
Preparations of reference and carrier signal:

(a) PD.

(b) APOD.

(c) POD.

The voltage across the switch interference istotal output
voltage.
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Fig. 2. Output signal for Carrier and reference waveformsfor:
(&) (PD). (b) (APOD). (c)(POD).
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I11. CIRCUIT OPERATION

The Operating Modes of Proposed system and output
voltage are shows in table 1 has five levels) There are 4
operation modes depending on the rapid value of the
reference voltage, and the maximum value of the carrier
signal. Table Il shows the possible inverter output values
depending on the operating mode[6-8]The explanation
for generating the signal with pulse width modulation for
switches with dc links are given below.
1) Mode 1: If Vi V. greater than carrier, then all
switches T P+ and negative are turned on.

If vref —Vc less than carrier, then the switch TP+ or
negative is turned off .

2) Mode 2:.If V(e greater than carrier, then the switch
positive or negative is turned on interchangeably. If Ve
less than carrier, then all switches positive and negative
are turned off.
3) Mode 3:. If -V greater than carrier, then the switch
positive or negative is turned on interchangeably. If
negative reference voltage isless than carrier, then all
switches positive and negative are turned off.

TABLE 1 Output Voltage Levels

Operating mode | Relerence vollage range Chalpul vollage
Mode 1 Vo, IV, Vo2 or Ve
Mode 2 ([t 0ot Vi
Mode 3 -1§rv"_'|,-¢"‘~ﬂ -1'."-|:||:~."3 arl)
Mode 4 'lr\‘r,:'_::‘l'...l,,":--‘r'-_c '.‘l:”[' or "l?”.:'.'.l

4) Mode 4: If -vref-Vc greater than v carrier, then all the
switches of positive and negative are turned on.

If —Vrefand -Vc less than carrier, then the switches with
positive and negative are turned off alternately.

Only1 carrier signal comeout with 8 PWM signals within
the proposed method PWM methodology.

One of the problem that is to be
addressed regarding multilevel electrical converter is
used for the voltage balance of the dc link capacitance.
The voltage of first capacitance and second capacitance
are to be maintained stable with half of the output dc
voltage. However the voltage at the center is varied with
the first and the second capacitance which is charged and
discharged continuously.

If the voltage of the capacitance is unbalanced then the
harmonic content will be higher which is present within
the load current.

Table- 11: Varying conditions of positive and negative
switches

Output Switching condition
voltage
(Vo) T [T Ty Ix Ta. Ts Ta.Ts
Ve ON OFF OFF ON ON OFF
OFF ON OFF ON ON OFF
Vo /2
ON | OFF ON OFF ON OFF
OFF | ON ON OFF ON OFF
0
OFF | ON ON OFF OFF ON
OFF | ON OFF ON OFF ON
Ve /2
ON | OFF ON OFF OFF ON
-Voe ON |OFF | OFF | ON OFF ON

Retrieval Number: A1406109119/2019©BEIESP
DOI: 10.35940/ijeat.A1406.129219
Journal Website: www.ijeat.org

739 & Sciences Publication

To find a solution to this method of executing the
switching state it should be selected appropriately.
Likewise one switch with the DC link is turned on, the
output voltage becomes fifty percent of the total dc output
voltage.

IV.EXPANSION FOR DEVELOPED VERSION OF
INVERTER

The total number of devices with the switch in the
developed fifth level inverter(fig.1) is resembling the
conventional h-bridge converter in cascaded method.
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FiG. 3 Circuit For 9 Level Inverter
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Fig. 4 Modes of operation
Thereisacondition of maximizing the efficiency of thegiven
multilevel inverter, nineth level inverter is also proposed the
overall circuit diagram is explained in (fig.3).
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Itisgiveninthefigurein which the proposed system which

has the requirement of minimum devices which has the
cascaded h bridge nine level multilevel inverter.
Consequently, the total number of switches in the designed
multilevel inverter is minimized.

Fig.7. smulated voltage waveform
Fig. 7 and 8 show output voltage - load voltage & current

Fig.8 smulated current waveform.

The output results have the base with the experiment
which is conducted with various rated parameters.

The entire technology were found equal to that of the
simulation result.

e s |

Fig .5 Inverter with 13 level switches

V.RESULTSOF THE SIMULATION

The projected 5-level electrical  converteris  tested for i =
verification by introducing LC as the load.
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Fig 9. Waveform Of The Switching Devices
The Voltage Of The Capacitor Are Being Balanced At
The Voltage Of 100v.

VI.CONCLUSION

The paper has the detailed explanation abouta unused
technique  for multilevel electrica converter
technology supported by inverter bridge technology in H
level electrical converter has switchesin four numberswhich
is inter linked with dc source. The givens system has the
advantages listed below as the Number of devices used are
reduced which isthat of the traditional multilevel inverters.

Fig. 6 smulation circuit of dc linked multi level inverter
with single phase technology

Retrieval Number: A1406109119/2019©BEIESP Published By:
DOI: 10.35940/ijeat.A1406.129219 Blue Eyes Intelligence Engineering
Journal Website: wwww.ijeat.org 740 & Sciences Publication

Exploring Innovation


http://www.ijeat.org/

Power Factor Control in Multilevel Inverter with Dc Link Switches

So far, theprojecteddesign is a lot of reliability with
efficient performance and value competitive than the
traditional multilevel and construction inverters. The fourth
level switches are operated at minimum frequency with 60
hertz. Consequently, the losses of the four switchesare
almost negligible. Only 1 carrier signal for PWM signals
for four change devices. Thedeveloped technology can
be extended to 9or maximum level with decreased active
equipment count to the part of the inverter.
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