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The Vector Control of Three-Phase Salient Pole Synchronous Machines
Supplied by Pulse-Width-Modulated Voltage
Source Inverters

J. Soltani and M. Fallah

Department of Electrical and Computer Engineering, Isfahan University of Technology

ABSTRACT- In this paper, computer simulation of a three-phase synchronous motor drive is
described. This drive/system is supplied with a new type of pulse-width modulated voltage source
inverter (PWM VSI) whose amplitude of the first harmonic, compared to a conventional sinusoidal
PWM VS], is increased by about 17% and whose amplitude of higher harmonics is also reduced
inversely proportional to their orders. This system has low torque pulsations and approximately has a
unity power factor at operation below the base speed. In addition, it has a dynamic performance very
close to DC drives with quick dynamic response.
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1. rotor-flux oriented reference 4. uniform sampling pulse width 7. sinusoidal pulse width
frame modulation modulation
2. pulse width modulation 5. step trapezoidal pulse width 8. robust
3. permanent magnet modulation
brushless-DC motor 6. rotor damper windings
&l

. Shoji, N., and Teruo, K.," Dynamic Control of Self

Controlled Synchronous Motor Drive System,"
IEEE Trans. on Industry Application, Vol. 1. 1A-20,
No. 3., pp. 598-607, May\June 1984.

. Bendien, J. C,, and Geuenich, J., "The State-Space

Analysis of Self
-Controlled Synchronous Motor Drive System,"
IEEE Trans. on Power Electric Vol. 5, No. 3, pp.
281-288, July 1990.

of Excitation Regillation

. Terens, L., Bommeli, B. J., and Paters, M. K., "The

Cycloconverter Fed Synchronous Motor," Brown
Boveri Review, 4/5, pp. 122-132, May 1982.

. Nakano, T., Ohsawa H., and Endoh, K, "A High

Performance Cycloconverter Fed Synchronous
Machine Drive System," IEEE Trans. on. 14, Vol.
1A-20, No. 5, pp. 1278-1284, Sept./Oct. 1984.

. Kaufman G. A., and Plunkett, A. B., "Steady-State

Performance of Voltage Source Inverter/Synchron
-ous Machine Drive Systems,” IEEE Trans. On
Industry Application, Vol. 1IA-20, No. 4, pp. 753-761,
July/August 1984,

. Muir P., and Neuman, C., "Pulse Width Modulation

Control of Brushless Dc Motots for Robatic
Applications," IEEE Trans. Ind Electron., Vol

7. Goodman,

IE-32, No. 3, pp. 222-229, Aug. 1985.
E. D, Modeling to
Inverter-Fed Permanent Magnetic Synchronous

"Dynamic

Motors," Proceeding International Conference on the
Evolution and Modermn Aspects of Synchronous
Machines, Switzerland Vol. 1, pp. 229-233, Aug.
1991.

. Matsui, N., And Shogyo, M., "Transputer-Based

Harmonic Elimination PWM Control of Inverter
Drives," IEEE Trans. On Ind. Applications, Vol. 28,
No. 1, Part I and II, pp. 175-184, Jan./Feb. 1992.

. Vas, P., Vecfor Control of AC Machines, Oxford

Univ. Publication, 1990.

10. Bose, K., Power Electronics 8 AC Drive, Prentice

-Hall, International, 1986.

11. Katsunori, T., " A PWM Strategy for Reducing

Torqur-Ripple in Inverter-Fed Induction Motor,"
IEEE Trans. On Ind. Appl, Vol. 30, No. 1, pp.
71-77, Jan./Feb. 1994.

12. Katsunori, T., "Trapezoidal Modulating Signal for

Three-Phase PWM Inverter," IEEE Trans. On Inds.
Elec., Vol. IE-33, No. 2, pp. 193-200, June 1986.

AVVY ot oY ol (VY Jlo (JoAEa


https://dorl.net/dor/20.1001.1.2251600.1377.17.2.2.8
http://www.tcpdf.org

