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ABSTRACT: In this paper, a novel topology called Reversing Voltage is implemented to improve multilevel
performance by compensating the disadvantages in neutral point- clamped (NPC), flying capacitors (capacitor
clamped), cascaded H-bridge (multi-cell) topologies. This new power converter topology requires fewer components
compared to available multi-level inverters (especially in higher-levels) and requires less carrier signals for PWM
implementation. Also, it requires less number of switches which reduces the number of gate drive circuits. Therefore,
the overall cost and complexity are greatly reduced particularly for higher output voltage levels. The simulation is to be
done for 1-phase five level inverter for R-L, 1-phase Induction Motor loads and 3-phase five level inverter for 3-phase
Induction Motor load and also Seven level inverter is to be simulated for resistive and inductive loads. The simulation
for the above topology is carried out in MATLAB/SIMULINK environment.

KEYWORDS: Reversing Voltage topology, neutral point- clamped, flying capacitors, cascaded H-bridge, PWM
technique.

ILINTRODUCTION

Multi-level inverter technology has emerged recently as a very important alternative in the area of medium-voltage
high-power energy control. Their performance is highly superior to that of conventional two-level inverters due to
higher number of dc voltage sources, lower EMI, necessity of semiconductor power devices with less blocking voltage,
lower percentage THD in output voltage and less stress on insulation. However, it has some disadvantages as
complicated PWM controlling technique, increased number of components, complex power bus structure in
approximate topologies, and voltage balancing problem at neutral point. Various topologies are used for the multi-level
inverters. Among this the most commonly used topologies are neutral point- clamped (NPC), flying capacitors
(capacitor clamped), cascaded H-bridge (multi-cell) and dual inverter fed open-ended winding induction motor (1M)
structure.

II.LREVERSING VOLTAGE TOPOLOGY

This topology is a hybrid multilevel topology which separates the output voltage into two parts. One part is called level
generation part and is responsible for level generating in positive polarity. This part needs high-frequency switches to
generate the required levels. The switches in this part must have high-switching-frequency capability. The additional
part is called polarity generation part and is responsible for generating the polarity of the output voltage, which is the
low-frequency part functioning at line frequency. The topology combines the two parts (high frequency and low
frequency) to generate the multilevel voltage output. In order to generate a complete multilevel output, the positive
levels are produced by the high-frequency part (level generation), and then, this part is served to a full-bridge inverter
(polarity generation), which will generate the necessary polarity for the output. This will eradicate many of the
semiconductor switches which were responsible to generate the output voltage levels in positive and negative polarities.
The block diagram of multi-level inverter using Reversing Voltage topology is shown in Figure 1.
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Fig 1.Block diagram of multi-level inverter using reversing voltage topology
I11. APPLICATION IN FIVE LEVEL INVERTER

Figure 2 shows the simulation model of a single phase five level inverter of RV-Topology for R —Load in simulink
model. From this simulink model the output voltage and current waveforms are observed for R-Load. The principal
idea of this topology as a multilevel inverter is that the left stage in generates the required output levels (without
polarity) and the right circuit (full bridge converter) decides about the polarity of the output voltage. This part, which is
named polarity generation, transfers the required output level to the output with the same direction or opposite direction
according to the required output polarity. It reverses the voltage direction when the voltage polarity requires to be
changed for negative polarity that is during negative half cycle of the output voltage.

Fig 2.Model of a single phase five level inverter of RV-topology for R —Load
IV.APPLICATION IN SEVEN LEVEL INVERTER

Figure 3 shows the simulation model of a single phase seven level inverter of RV-Topology for R —Load
in simulink model. From this simulink model the output voltage and current waveforms are observed for R-Load.

Fig 3.Model of a single phase seven level of RV-topology for R-load
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V.SIMULATION RESULTS

In this part the simulation results of single phase five level inverter for R and RL loads are shown, simulation results for
three phase five level inverter for R and Induction Motor loads are show and also simulation results of single phase

seven level inverter for R and RL loads are shown.
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Fig 4.Output voltage and current waveforms of Single phase five level inverter for R-load

Another advantage of this topology is that it requires fewer components in comparison to conventional multi-level
inverters. It also requires less high frequency switches.

o N | N

Fig 6.0utput voltage waveforms of 3-phase 5-level inverter for R-load

In the following output waveforms shows the results regarding output voltage ,output current and speed —Torque
characteristics of a 3-phase induction motor by using reverse voltage topology in 5-level inverter.
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Fig 7.0utput line currents of 3-phase 5-level inverter for induction motor load

Fig 9.0utput line voltages across induction motor load

The below waveforms represents the output waveforms of R-load and RL-load for 7-level inverter by using reverse
voltage topology.
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Fig 10.Output voltage and output current waveforms for R-load
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Fig 11.Output voltage and output current waveforms for RL — load

VI.CONCLUSIONS

Matlab-Simulink models of a single phase five level and seven level inverters with RV topology are developed and
output voltage and current waveforms are observed for both R and RL loads. As well three phase five level inverter is
developed and output voltage, output current waveforms are detected for R-load and induction motor loads. The
switching pulses are resulting based on phase disposition of sinusoidal pulse width modulation. In phase temper
sinusoidal Pulse Width Modulation, all the carrier waveforms are in phase. In this topology, the amount of pulse
carriers required is half of the pulse carriers that required for conventional topologies.

VII.SCOPE FOR THE FUTURE WORK

The reversing voltage topology can be implemented for higher voltage levels. It can be extended for nine level
and eleven level inverters. In order to cover strict voltage harmonic standards in a static compensator this inverter
topology can be used for such applications as it requires fewer components.
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