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Abstract: Multi-level inverters play a key role in present days as the output obtained from it is of high quality as it
contains less harmonic distortion and almost similar to sine-wave .Multi-level inverters are used at high power and
voltage purposes which are required by the industries, hence the growth of Multi-level inverters. In this paper, a novel
non-conventional Multi-level inverter topology is developed with less number of voltage sources and switching
devices, and this developed topology is compared for different levels. Asymmetric condition is verified for this
proposed novel non-conventional Multi-level inverter topology by using MATLAB SIMULINK software.
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I. INTRODUCTION

Multi-level inverters are used for high power and voltage
applications. The output from Multi-level inverter is of
stepped waveform almost equal to sine-wave and got good
quality. Instead of increasing the ratings of individual
switches, the voltage levels are increased in the inverter
for obtaining the increase in power ratings. However, a
larger number of levels increase the number of devices
that must be controlled and the control complexity. There
are 3 conventional Multi-level inverters. (i) the neutral
point clamped (NPC) or diode clamped multilevel
inverter, (ii) the flying capacitor (FC) multilevel inverter
and (iii) the cascaded H-bridge (CHB) multilevel
inverter[1],[2],[3].The three conventional Multi-level
inverters are shown in fig(1).

(b)

Fig. 1. (a) Diode Clamped Multilevel Inverter (b)
Capacitor Clamped Multilevel Inverter (c) Cascaded H—
Bridge Multilevel Inverter.

In past years, number of topologies are developed
concentrating on various aspects like reducing switching
devices, voltage sources etc [4],[5],[6],[7]- In this paper,
both the reduction of switching devices and also reduction
of voltage sources is concentrated and when compared to
conventional model this developed topology has got less
number of switching devices and voltage sources for
generating a certain levels.
1. PROPOSED TOPOLOGY

A .Seven Level
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The circuit configuration for the seven-level inverter is
shown in fig (2). For generating a seven-level 2 constant
voltage sources (V1= Vdc,V2= 2Vdc)and 8 switching
devices(S1,52,S3,54,T1,T2,T3,T4) are required. S1-S4
switches are used as sub-Multi-level inverter and the
output from this is positive half-cycles similar to full wave
rectifier and this output is fed to switches T1-T4 which
forms a CHB Multi-level inverter and it changes the
polarity of the positive half-cycles to positive and negative
half-cycles and produces the required seven-level output.
The conduction of switches for different levels is shown in

the table (1).
QN

Fig.2. 7-level configuration circuit

Table (1) : 7-level switching table
B. Fifteen-Level

The circuit configuration for the fifteen-level inverter is
shown in fig (3). For generating a fifteen-level 3 constant
voltage sources (V1= Vdc, V2= 2Vdc, V3=4Vdc) and 10
switching devices(S1,52,53,54,S5,56,T1,T2,T3,T4) are
required. S1-S6 switches are used as sub-Multi-level
inverter and the output from this is positive half-cycles
similar to full wave rectifier and this output is fed to
switches T1-T4 which forms a CHB Multi-level inverter
and it changes the polarity of the positive half-cycles to
positive and negative half-cycles and produces the
required fifteen-level output. The conduction of switches
for different levels is shown in the table (2)
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Mode s1 82 83 54 85 S6 TLT2 | T3, T4 vo
1 OFF ON OFF ON | OFF ON ON OFF Tvde
2 ON OFF | OFF ON | OFF ON ON OFF 6vde
3 OFF ON ON OFF | OFF ON ON OFF Svde
4 ON | OFF | ON | OFF | OFF | ON ON OFF | 4vdc
5 OFF | ON | OFF | ON | ON | OFF ON OFF 3vdc
6 ON | OFF | OFF | ON | ON | OFF ON OFF 2vde
7 OFF | ON | ON | OFF | ON | OFF ON OFF vde
8 ON | OFF | ON | OFF | ON | OFF ON OFF 0
9 ON | OFF | ON | OFF | ON | OFF | OFF ON 0
10 OFF | ON | ON | OFF | ON | OFF | OFF ON -vde
11 ON | OFF | OFF | ON | ON | OFF | OFF ON -2vde
12 OFF | ON | OFF | ON | ON | OFF | OFF ON -3vde
13 ON | OFF | ON | OFF | OFF | ON OFF ON -4vde
14 OFF | ON | ON | OFF | OFF | ON OFF ON -Svde
15 ON | OFF | OFF | ON | OFF | ON OFF ON -6vde
16 OFF ON OFF ON | OFF ON OFF ON -7vde

Fig. 3. 15-level configuration circuit

Mode S1 S2 S3 sS4 TIT2 T3T4 Vo

1 OFF ON | OFF | ON ON OFF 3Vde
2 ON OFF | OFF | ON ON OFF 2Vde
3 OFF ON | ON | OFF ON OFF Vde
4 ON OFF | ON | OFF ON OFF 0

5 ON OFF | ON | OFF | OFF ON 0

6 OFF ON | ON | OFF | OFF ON -Vde
7 ON OFF | OFF | ON OFF ON -2Vde
8 OFF ON | OFF | ON OFF ON -3Vde

Table (2) : 15-level switching table

1. COMPARISON OF 7 AND 15 LEVELS

In this section, the comparison of those 7 and 15 levels is
done. In 7-level 2 dc sources and 8 switches are used,
now, just by increasing 1 voltage source,2 switches and
same T1-T4 (CHB) is used for generating 15-level output
i.e., 3 voltage sources (V1=Vdc, V2=2Vdc, V3=4Vdc) and
6 switches (S1-S6) and 1 CHB(T1-T4) totally 10 switches
are used for generating a 15-level output. Likewise next by
increasing 1 voltage source and 2 switches and the same
T1-T4 (CHB) i.e., 4 voltage sources(V1=Vdc, V2=2Vdc,
V3=4Vdc, V4=8Vdc) and 8 switches(S1-S8) and 1
CHB(T1-T4) totally 12 switches are used for generating
the 31-level.similarly, further levels can be generated just
by increasing 1 voltage source and 2 switches in the
previous level circuit configuration On comparing fig (2)
and fig(3) it is clearly shown, and the working principle is
same and the conduction of the switches for different
levels for both 7 and 15 levels is shown in table(1) and
table(2).

V. SIMULATION RESULTS
The simulation circuit for the 7-level and 15-level are
shown in fig(4) and fig(5). Both levels are simulated using
MATLABSIMULINK software only. All the blocks used
for simulation are obtained from commonly used blocks
and sim power systems obtained from simulink library.
The output obtained from sub Multi-level inverter is of
positive pulses i.e., similar to full wave rectifier is shown
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in fig (6) and fig(7) for 7-level and 15 —level. The output
of sub Multi-level inverter is fed to CHB (T1-T4) and
thus CHB changes the polarity of those positive pulses to
both positive and negative and thus the output obtained is
in the form of step waveform and almost equivalent to
sine-wave . The output of 7-level and 15-level are shown
in fig(8) and fig(9).

Fig.4. 7-level simulation circuit

Fig.5. 15-level simulation circuit

Fig. 6.7-level positive cycles(output of sub Multi-  level

inverter).
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Fig. 7.15-level positive cycles(output of sub Multi-
level inverter).
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Fig. 8. 7-
level output waveform
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Fig. 9. 15-level output waveform
V. CONCLUSION
In this paper, a novel non-conventional Multi-level

inverter topology is developed with less number of
switching devices and voltage sources. Later level
topologies are also developed forthe presentdeveloped
topology and the link for generating the further large level
topologies is also described. Comparison is done among
those different level topologies and their simulation results
are produced using MATLABSIMULINK software along
with their principle of operation. Thus the reduction of
both voltage sources and switching devices for higher
levels is concentrated in the present topology of the Multi-
level inverter than those of the conventional type of Multi-
level inverters.

REFERENCES

Jose Rodriguez, Jih-Sheng hai and Fang ZhengPeng, “Multilevel
Inverters: A survey of topologies, controls and applications”, IEEE,
Aug-2002.
J. Rodriguez, S. Bernet, P. Steimer, and 1. Lizama, “A survey on
neutralpoint clamped inverters,” IEEE Trans. Ind. Electron., vol.
57, no. 7,pp. 2219-2230, Jul. 2010.
Akira Nabae, Isao Takahashi and Hirofumi Akagi, “A New
Neutral-point-clamped PWM Inverter”, IEEE, Sept-1981
EbrahimBabaei, “A cascaded Multilevel converter topology with
reduced number of switches”, IEEE, Nov-2008.
Rokan Ali Ahmed, S.Mekhilef and Hew Wooi Ping, “New
multilevel inverter topology with reduced number of switches”,
MEPCON’10, Cairo University, Dec-2010
JavadEbrahimi, EbrahimBabaei and Goverg B. Gharehpetian, “A
New topology of cascaded multilevel converters wit reduced
number of components for high voltage applications”, IEEE, Nov-
2011
N. KhaderBasha and M. AbidNayeemuddin, “A New cascaded
multilevel inverter with less number of switches”, IJRET, Valume-
02, Sept-2013
A. A. Boora, A. Nami, F. Zare, A. Ghosh, and F. Blaabjerg,
“Voltagesharingconverter to supply single-phase asymmetrical
four-level diodeclamped inverter with high power factor loads,”
IEEE Trans. PowerElectron., vol. 25, no. 10, pp. 2507-2520, Oct.
2010.
O. Lopez, J. Alvarez, J. Doval-Gandoy, F. D. Freijedo, A.
Nogueiras,A. Lago, and C. M.Penalver, “Comparison of the FPGA
implementation of two multilevel space vector PWM algorithms,”
IEEE Trans. Ind.Electron., vol. 55, no. 4, pp. 1537-1547, Apr.
2008.
[10]. B. P. McGrath and D. G. Holmes, “Analytical modelling of voltage

balance dynamics for a flying capacitor multilevel converter,” IEEE

Trans. PowerElectron., vol. 23, no. 2, pp. 543-550, Mar. 2008.

[11.

[2].

[3].
[4].
[5].

[6].

(71

(8]

9.

Copyright to IJIREEICE

DOI 10.17148/1JIREEICE.2015.3615

ISSN (Online) 2321-2004
ISSN (Print) 2321-5526

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN ELECTRICAL, ELECTRONICS, INSTRUMENTATION AND CONTROL ENGINEERING

[11]. S. S. Fazel, S. Bernet, D. Krug, and K. Jalili, “Design and
comparison of 4-kV neutral-point-clamped, flying-capacitor, and
series-connected Hbridge multilevel converters,” IEEE Trans. Ind.
Appl., vol. 43, no. 4, pp. 1032-1040, Jul./Aug. 2007.

BIOGRAPHIES

Sadhu Renukareceived B. Tech degree in Electrical and
Electronics Engineering from G. Pulla Reddy Engineering
college , SKU, Anantapur in the year 2013. She is
currently pursuing M.Tech in G. Pulla- Reddy Engineering
College, JNTUA, Kurnool. Her research interests include
Electrical Power Converters.

G.Kishorgraduated from Banglore University in the year
2001. He received M.E degree from
SathyabhamaUnversity, Chennai, India in the year 2004
and pursuing Ph.D. in Electrical Engineering Department,
JNTU, Anantapur. At present he is working as Associate
Professor in the Electrical and Electronics Engineering
Department, G. Pulla Reddy Engineering College,
Kurnool, India. His areas of interest include Power
Converters and Multilevel Inverters.

70



