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Figure 7. Line-Line voltages of Multi-level inverters. Figure 8. FFT analysis and THD
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Table —IV. Simulation results with Full load on Induction motor
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Figure 9. Stator current, Speed and Torque of Induction motor
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Figure 10. Inverter level Vs THD.

Parameter Inverter

2L1 3LI 4L1 5L1
No. of spikes / 20 6 6 5
Half cycle in
I — steady state
Peak to Peak I - 88 79 85 84
starting
Peak to Peak [ — 19 17 16 15
steady state
Time taken to 0.16 0.18 0.16 0.14
reach I — steady
state
Peak to Peak T - 62 54 59 61
starting
T — steady state | 10.20 | 10.44 10.3 10.45
(mean)
Speed ripple 0.3 0.2 0.25 0.5
%THD 44.33 | 28.34 19.97 15.39
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5. Conclusions

In this paper a qualitative space vector pulse width
modulation algorithm has been described and applied to
three-level, four-level and five-level inverters. Compared
with conventional methods, this method has the
advantage of ease implementing, especially for the
inverters with more levels. From simulation results it is
observed that the generated voltage spectrum is very
much improved with increase the level of inverter. The
total harmonic distortion (THD) is highly reduced as the
level of the inverter is increases. The input current drawn
by the induction motor is less distorted as level of
inverter increases. The results have been presented and
analysed in this paper.

6. References

[ 1].P.F. Seixas, M.A. Severo Mendes, P.Donoso Garia,
A.M.N.Lima, “A Space Vector PWM Method for
Three-Level Voltage Source Inverters”, Proc. APEC,
vol.1, 2000, pp 549-555.

[ 2].J.Rodriguez, J.S.Lai, F.Z.Peng, “Multilevel Inverters:
A Survey of Topologies, Controls and Applications”
IEEE-IE Trans. On Industrial Electronics, Vol.49,
No 4 pp 724-738, Aug 2002.

[ 3].D. Grahame Holmes & Thomas A. Lipo, “Pulse
Width Modulation for Power Converters- Principles
and Practice”, ME El-Hawary, Ed. New Jersey,
IEEE Press, Wiley-Interscience, 2003.

[ 4]. Surin Khomfoi and Leon M. Tolbert, “Multilevel
Power Converters", The University of Tennessee.

[ 5. B.P. McGrath, Donald.G.Holmes, Thomas Lipo,
“Optimised Space Vector switching sequences for
Multilevel inverters”, IEEE Transactions on Power
Electronics, vol.18,No.6, November 2003, pp 1293-
1301.

[ 6].Lei Hu, Hongyan Wang, Yan Deng and Xiangning
He, “A Simple SVPWM Algorithm for Multilevel
Inverters”, 35" Annual IEEE Power Electronics
Specialist Conference, Aachen, Germany, 2004.

[ 7]. R.S.Kanchan, M.R.Baiju, K.K.Mohapatra,
P.P.Ouseph and K.Gopa Kumar, “ Space vector
PWM signal generation for Multilevel Inverters

&



ICGST-ACSE Journal, ISSN 1687-4811, Volume 9, Issue |, June 2009

using only sampled amplitudes of reference phase
voltages”, Proc.IEE, vol.152, No.2, March 2005,
pp297-309.

[ 8]. K.A.Corzine, “Operation and design of multilevel

inverters.” University of Missouri-Rolla, Tech. Rep.,
2005.
[9].Z.Pan, F.Z.Peng, K.A.Corzine, V.R.Stefanovic,

J.M.Leuthen, S.Gataric, “Voltage Balancing Control
of Diode-Clamped Multilevel Inverter systems”,
IEEE Trans. On Ind.Appl. Vol.41, No. 6 pp 1698-
1706, Nov/Dec 2005.

[ 10]. S.R.Hadian-Aamrei and H.Iranmanesh, “Novel
Direct Power Control for Compensating Voltage
Unbalance and Load Fluctuations in PWM
Rectifiers”, International Journal on Automatic
Control and Systems Engineering(ICGST),ACSE,
Vol-006, issue-IV pp 39-45, 2006

[11]. A.K.Gupta and A.M.Khabadkone “ A General
Space Vector PWM Algorithm for Multilevel
Inverters, Including Operation in Over modulation
Range”, IEEE Transactions on Power Electronics,
vol.22, No.2, March 2007, pp517-526.

P. Satish Kumar was born in
Karimnagar, Andhra Pradesh,
INDIA in 1974. He obtained the
B.Tech degree in electrical
engineering from JNTU College
of Engineering, Kakinada, A.P.,
INDIA in 1996 and the M.Tech
degree in power electronics from
INTU College of engineering,
Hyderabad in 2003. He worked in various Private
Engineering Colleges in Andhra Pradesh for more than
eleven years as Associate Professor in the Department of
Electrical and Electronics Engineering. Presently he is
Senior Assistant Professor in the Department of
Electrical ~ Engineering,  University = College  of
Engineering, Osmania University, Hyderabad, INDIA.
He is presently pursuing Doctoral degree from J.N.T.U.
Hyderabad. He presented many research papers in
various national and international conferences and
journals. His research interests include Power Electronics
Drives and Multilevel inverters.

50

J.Amarnath  graduated from
Osmania University in the year
1982, ML.E from Andhra University
in the year 1984 and Ph.D from
JN.T. University, Hyderabad in the
year 2001. He is presently Professor
in the Department of Electrical and
Electronics  Engineering, JNTU
College of Englneermg, Hyderabad, India. He presented
more than 60 research papers in various national and
international conferences and journals. His research areas
include Gas Insulated Substations, High Voltage
Engineering, Power Systems and Electrical Drives.

SVL Narasimham was born in
Bellari, Karnataka State in India
in 1961. He received his
Bachelors Degree in Electrical
and Electronics Engineering in
1982 from JNTU College of
Engineering, Jawaharlal Nehru
Technological University
(JNTU). He obtained his
Masters Degree in Electrical
Power Systems in 1987, Masters Degree in Computer
Science in 1995 and Ph.D in 2000 all from JNT
University. He joined JNTU as Lecturer in Electrical
Engineering in 1991 and is presently professor in
Computer Science in School of Information Technology,
IJNTU. He is guiding many Ph.D. Students and presented
more than 50 research papers in various conferences and
Journals. He worked as Officer of Special Duty for
Andhra Pradesh Transmission Corporation during May
2003 to February 2005. He worked as Senior Manager, e-
Projects on Deputation in Centre for Good Governance, a
DFID funded AP State Government initiative, during
April 2003 to March 2006, where he has exposure to
various Government Systems including Power Sector, IT
Initiatives and Irrigation. Dr. SVL Narasimham is a
Fellow of Institution of Engineers India. His areas of
interest are Energy Optimization and Audit, Distribution
Systems in Electrical Engineering, Image Processing,
Character Recognition, Home Automation and Software
Engineering in Computer Science Areas.






