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ABSTRACT

This thesis proposes algorithms for a speed calculation of sensorless speed detection in
induction motors based on rotor slot harmonics (RSH) identification using stator current digital
signal processing. Stator current data is processed using digital off-line techniques through
MATLAB for analysis and identification of rotor slot harmonic frequency in which depends on
motor speed. In this thesis, the study of mechanism and behaviour of RSH under various load
conditions, machine feature, sinusoidal supply and PWM inverter is fully given. The spectral
analysis and evaluation of FFT and MEM have been performed for advantages and disadvantages
of both algorithms for such applications. To minimize the spectral leakage, digital filter is
analysed with window functions, namely the¢ Hamming, the Blackman, the Hanning, the
Triangular and the Kaiser window as well as various factors influencing error of the speed
calculation such as frequency. resolution, data length etc. In addition, this thesis proposes a
technique of determining number of rotor slots without taking rotor parts off which is a very
important parameter for calculating'motor speed based on rotor slot harmonics. The error of this
technique for speed measurement under such conditions is within 0.1% and 0.2% when compared
to a conventional photo tachometer for sinusoidal supply and PWM inverter, respectively. The

results appear satisfactory.
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