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ABSTRACT

Conventional two-level inverter fed induction motor drive system possesses significant
quantity of harmonics and makes the induction motor to suffer from severe torque and
speed fluctuations. The presence of harmonic also causes Electro-Magnetic Interference
(EMI) and motor heating. Large sized filters are required to reduce the magnitude of
harmonics, which results in higher cost of the drive system. Multilevel inverters are
the most promising and economical option for achieving high-quality output power in
high voltage and high power motor drive applications. The system’s capacity to handle
electricity is increased when the Multilevel inverter structure is used. Higher level
of inverters reduces the Total Harmonic Distortion (THD) and overall performance
inverter systems.

1. INTRODUCTION

This proposal deals with comparative
analysis of 3 level, 5 level, 7 level and 9
level inverter fed induction motor drive
systems which are modeled, simulated
and successfully implemented in the
Power Electronics laboratory. Simulation
as well as experimental results of current
and voltage THDs are presented. Rotor
response and efficiency of various inverter
fed induction motor dives systems are
also presented. The hardware snap shot of
Multi level inverter is shown in figure 1.

Fig. 1. Hardware snap shot of Multi
level inverter

2. HARMONIC ANALYSIS

Figures 2 display FFT spectra for the stator
currents of inverter-fed induction motor
drive systems with three, five, seven, and

ninelevels. Table 1 summarizes the current
THD simulation and experimental results,
whereas Figure 2 displays the current
THDs graphically against inverter levels.
According to the comparative analysis
of THDs, the output waveforms produce
more steps as the number of levels rises,
creating staircase waveforms and lowering
the THD.

Fig. 2: FFT Spectrum for stator current
of 3,5, 7 and 9 level inverter
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Table 1: Simulation and experimental values of

Current THD
SINo MLI Simulation Experimental
THDi (%) THD:i (%)
1 3 level 7.46 7.03
2 5level |7.09 6.64
3 7 level 6.06 5.67
4 9level |3.71 3.58

Fig. 3: Simulation and experimental THDi Vs
Inverter levels
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3. CONCLUSION

The simulation and experimental results of current
THDs of 3, 5, 7 and 9 level inverter systems are
presented. Increase in number of levels of MLIs
reduces the harmonic component and improves the
performance of inverter system. The experimental
values of THDs are slightly higher than the simulation
values.

REFERENCES

1. Zhong Du Leon, M. Tolbert, and John N. Chiasson, “Active
harmonic elimination for multilevel converters”, IEEE
Transactions on Power Electronics’, 21 (2), 2006, pp 459-
469.

2. G. Pandian and Ramesh Reddy, Implementation of
multilevel inverter-fed induction motor drive”, Journal of
Industrial Technology. 24(2), 2008, pp. 79-85.

3. Chunmei Feng, Jun Liang and Vassilios G. Agelidis,
“Modified phase-shifted PWM control for flying capacitor
multilevel converters”, IEEE transactions on Power
Electronics, Vol 22, No 1, 2007, pp. 178-185.

4.  Shivakumar E.G, Gopukumar K, Sinha S.K and
Ranganathan VT’ Space vector PWM control of dual
inverter fed open-end winding induction motor drive”,
IEEE APEC Conf. 1, 2001, pp. 399-405.

5. Bhagwat P. M. and Stefanovic V. R, “Generalized structure
of a multilevel PWM inverter’, IEEE transactions on
Industrial Electronics, Vol 19, No 6, 1983, pp. 1057-1069.

6. Nam S. Choi, Jung G. Cho and Gyu, “A general circuit
topology of multilevel inverter’, Proceedings of 22nd
Annual IEEE Power Electronics Specialists Conference,
0-7803-0090-4/91/0777-0096, 1991, pp. 96-103.

7. Nabae H, Akagi and Takahashi I, “A New Neutral Point
Clamped Inverter’, IEEE Transactions on Industrial
Electronics, Vol. IA-17, No 5, 1981, pp. 518-523.

8. Cassiano Rech, Humberto Pinheiro, Hilton A Grundinh,
Helio L, Heyand Jose R. Pinheiro, “Analysis and comparison
of hybrid multilevel voltage source inverters”, Proceedings
on Power Electronics Specialists Conference 2002, PESC
Vol 2, 2002, pp. 491-496.

9. Jose Rodriguez, Jih-Sheng Lai and Fang Zheng Peng,
“Multilevel inverters: a survey of topologies, controls and
applications  IEEE transactions on Industrial Electronics,
Vol 49, No 4, 2002, pp. 724-738.

10. Jing Zhoa, Yunlong Han, xiangning He, Cheng Tan,
Jun Cheng and Rongxiang Zhao, “Multilevel circuit
topologies based on the switched-capacitor converter and
diode clamped converter”, IEEE transactions on Power
Electronics, Vol 26, No 8, 2011, pp. 2127-2136

295 | International Educational Journal of Science & Engineering [IEJSE]

www.iejse.com



