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Inverter Topology
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Abstract — This paper deals with the comparison of conventional inverters to new multilevel inverter topologies. Their performance is highly superior
to that of conventional two-level inverters due to reduced harmonic distortion, lower electromagnetic interference, and higher dc link voltages. By using
conventional method the performance of the inverter is low. In this paper a new topology with reversing voltage component is suggested to improve the
performance of multilevel inverter. This topology requires fewer components and therefore the cost and complexity is low.

Index Terms— Conventional Inverter, Multilevel Inverter, SPW M, Topology

1 INTRODUCTION

Multilevel power conversion was first introduced in the

19t century itself. The general concept involves utilizing min-
imum number of switches with minimum amount of supply a
higher number of active semiconductor switches to perform
the power conversion in small voltage steps. The smaller volt-
age steps lead to the production of higher power quality
waveforms and also reduce voltage (dv/dt) stress on the load
and the electromagnetic compatibility concerns [1]. Some new
approaches have been recently suggested such as the topology
utilizing low-switching-frequency high-power devices [2].
Although the topology has some modification to reduce out-
put voltage distortion, the general disadvantage of t his meth-
od is that it has significant low-order current harmonics. It is
also unable to exactly manipulate the magnitude of output
voltage due to an adopted pulse width modulation (PWM-
method [3].

The section II deals with the comparison of conventional
inverter and multilevel topology [4]-[5].Detailed study of im-
plementation of new multilevel inverter topology is per-
formed in section III [7]. Sections IV contain modulation tech-
niques of conventional inverter topology and new multilevel
inverter topology [6]. Section V, Experimental result of two
inverters is performed.
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2. COMPARISON OF CONVENTIONAL INVERTER AND
NEW MULTILEVEL TOPOLOGY

2.1. CONVENTIONAL INVERTER

In conventional inverters mainly two level inverters are
used to obtain a controllable voltage. The two level inverter is
a circuit which consists of sources with some amount of volt-
age and many switches for controlling voltage or current. In
high power and high voltage applications the conventional
two level inverters, however, have some limitations in operat-
ing at high frequency mainly due to switching losses and con-
straints of the power device ratings. Series and parallel combi-
nation of power switches in order to achieve the power han-
dling voltages and currents. Due to the presence of many
switches and sources power loss is very high. In the conven-
tional two level inverters the input DC is converted into the
AC supply of desired frequency and voltage with the aid of
semiconductor power switches. Depending on the configura-
tion, four or six switches are used. A group of switches pro-
vide the positive half cycle at the output which is called as
positive group switches and the other group which supplies
the negative half cycle is called negative group.

Some new approaches have been recently suggested such
as the topology utilizing low-switching-frequency high-power

devices ,complex circuits can often seen in two level inverter
circuits, due to its complexity and cost also increases.

2.2 MULTILEVEL INVERTER TOPOLOGY
22.1 Diode-Clamped Inverter

In diode clamped inverter we use diodes for rectifi-
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cation as well as for controlling the sources and out-
put. By using this method harmonics as well as using
of switching can be reduced. This will produce rip-
ples which is comparatively less than two level in-
verter thus obtaining a better output. For example in
Fig.1 a five-level diode-clamped inverter is shown in
which the dc bus consists of four capacitors, and di-
odes are used. For dc-bus voltage Vdc, the voltage
across each capacitor is Vdc/4, and each device volt-
age stress will be limited to one capacitor voltage lev-
el Vdc/4 through clamping diodes. Here by the action
of diodes and capacitors voltage can be controlled.
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Fig.1. Five-level Diode-clamped multilevel inverter circuit to-
pology.

2.2.2 Capacitor-Clamped Inverter

In capacitor clamped inverters we use flying capacitor
to control the voltage. We know that capacitor has the proper-
ty of charging and discharging this property help the inverter
for controlling the source as well as output. For example in
Fig. 2 illustrates the fundamental building block of a phase-leg
capacitor-clamped inverter. The circuit has been called the
flying capacitor inverter. The voltage synthesis in a five-level
capacitor-clamped converter has more flexibility than a diode-
clamped.

Fig.2 Five-level Capacitor-clamped multilevel inverter circuit

2.2.3 Cascaded Multicell (H-Bridge) Inverters.

A different converter topology is introduced
here, which is based on the series connection of single-
phase inverters with separate dc sources. For example
in Fig.3 shows the power circuit for one phase leg of a
five-level inverter with one cell in each phase. The re-
sulting phase voltage is synthesized by the addition of
the voltages generated by this cell.
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Figure 3: one phase leg of a five-level inverter with one H-
bridge cell.
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3. NEW MULTILEVEL TOPOLOGY

In this paper we are using new hybrid topologies
which have several advantages over conventional inverters. In
conventional semiconductor
switches are combined to produce a high-frequency wave-
form. In this paper this idea of conventional is also considered
to produce new topology. This topology consists of two parts
mainly level generation part and polarity generation part. The
topology combines the two parts (high frequency and low
frequency) to generate the multilevel voltage output. In order

multilevel inverters, many

to generate a complete multilevel output, the positive levels
are generated by level generation part. And then, this part is
fed to a polarity generation which will generate the required
polarity for the output. This will eliminate many of the semi-
conductor switches which were responsible to generate the
output voltage levels in positive and negative polarities.

The RV topology in seven levels is shown in Fig. 4. As
can be seen, it requires minimum number of switches and
three isolated sources. The principal idea of this topology as a
multilevel inverter is that by using the level generator left
stage in Fig. 4 we can switch the switches according to our
need and produce desired positive output and switches are
offed to obtain complete positive part .For negative part we
use polarity generator the right circuit in fig 4 which provide
negative part by switching action.

IJSER © 2015
http://www.ijser.org


http://www.ijser.org/

International Journal of Scientific & Engineering Research, Volume 6, Issue 2, February-2015

ISSN 2229-5518

T4
oe(®)

2 _JL:}S Full bridge
S T R
This stage \ . \ . 9
should be | 5 .5
duplicated for',_ oc(” 3_J[:j5 4 S
higher levels  ~ I H BJ[iES 10|

A "JC} 2
DC\D
e
5 JL} Low frequency
switches
< > POLARITY
GENERATION
High frequency

switches
LEVEL

GEMNERATION
Fig.4. Schematic of a seven-level inverter in single phase.

It 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.

It can also be applied for three-phase applications
with the same principle. This topology uses isolated dc sup-
plies. Therefore, it does not face voltage-balancing problems
due to fixed dc voltage values. In comparison with a cascade
topology, it requires just one-third of isolated power supplies
used in a cascade-type inverter.

4. MODULATION TECHNIQUES
4.1 Conventional Inverter Topology

Ordinary PWM modulation for two-level inverters is
accomplished through comparison between a reference wave
and a triangular carrier. The reference wave have the frequen-
cy and amplitude wanted for the output voltage signal and the
triangular carrier wave has the amplitude of half the DC input
voltage, in an simple ordinary case, and
Its frequency is dependent on application but must be higher
than the reference wave frequency [8].

4.2 Multilevel Inverter Topology

In this paper, PD SPWM is adopted for its simplicity.
Here sinusoidal wave is taken as reference wave and triangu-
lar wave is taken as Carrier wave. They are also in phase with
each other. The modulator and three carriers’ stages for
SPWM are shown in Fig. 5 [10].
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Fig. 5. SPWM carrier and modulator for RV topology.

Multilevel PWM methods uses high switching frequen-
cy carrier waves in comparison to the reference waves to gen-
erate a sinusoidal output wave, much like in the two-level
PWM case. To reduce harmonic distortions in the output sig-
nal phase-shifting techniques are used.
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Fig. 6. Switching sequences for different level generation

According to the four mentioned suggestions, the sequences
of switches (2-3-4), (2-3-5), (2-6-5), and (1, 5) are chosen for
levels 0 up to 3, respectively. These sequences are shown in
Fig. 6. As observed from Fig. 6, the output voltage levels are
generated in this part by appropriate switching sequences.
The ultimate output voltage level is the sum of voltage
sources, which are included in the current path that is marked
in bold.
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States One Two Three

Compare + - + - + -

Mode 2-3-5 | 2-3-4 | 2-5- | 2-3- | 1-5 | 2-5-
6 5 6

Table I. Switching cases in each state according to
Related comparator output

5. EXPERIMENTAL RESULT

Si.No | Parameters Two level Multilevel
1 Efficiency Low High
2 Harmonics High Low
3 Output Low High
Voltage
4 Levels 3 >3
5 Voltage Not Adjusta- Adjustable
Regulation ble

6. CONCLUSION

A comparative study of conventional inverter and a
multilevel inverter is done in this paper. In each sections we
discussed brief ideas and techniques used in the two level in-
verter, diode clamped, cascade, capacitor clamped inverters
with new multilevel topology. This paper indicates that new
multilevel topology have more advantages than the other
methods. By using new multilevel topology harmonics can be
reduced.
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