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Voltage Source Inverter Fed Induction Motor Drive
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@ Switching frequency is low in high-power IM drives due to high switching energy
losses

@ In high-speed IM drives the maximum modulation frequency is quite high

@ This work addresses the problems associated with such cases where the ratio of
switching frequency to fundamental frequency (pulse number, P) is low
Maa
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Problems with Low Pulse Number Applications
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Minimization of Pulsating Torque
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@ Amplitude of n' harmonic voltage component is given
as:

_ 2Vdc

nm

Vi

(1 — 2cos(nai) + 2 cos(naz))

@ Selective harmonic elimination (SHE) PWM eliminates
(N-1) voltage harmonics for N switching angles per

quarter, e.g.

Vs = (1 — 2cos(5a1) + 2 cos(5az)) =0

@ In optimal, a1 and «a» are selected such that ||% + ?H
is minimized subject to (% = ?) for minimization of 7¢

@ The fundamental voltage component is kept at desired level in both the cases

@ The theory of torque harmonic minimization is extended to other pulse numbers

also

@ First (N-1) torque harmonics are minimized for N switching angles per quarter
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Experimental Comparison of Pulsating Torque for P =5
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.
Experimental Comparison of Pulsating Torque for P =7
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@ Optimal PWM reduces the pk-pk torque ripple, sixth harmonic and twelfth
harmonic torques
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Experimental Comparison of Harmonic Torque for P =5
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@ Two optimal PWM methods are proposed - frequency domain and synchronous
MEE

reference frame based
@ Both are seen to reduce 76 as compared to SHE PWM, over wide range of spee
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Experimental Comparison of Harmonic Torque for P =7
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Hybrid Optimal PWM For Induction Motor Drive

(Switching frequency variation)
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]
Contributions of The Thesis

I

Optimal PWM for minimization of line current THD is proposed
Optimal switching sequences in space vector are determined
Frequency domain and synchronous reference frame based methods
are proposed to minimize a set of harmonic torques

The proposed scheme is extended to neutral point clamped three-level
inverter

A method to predict the current and torque ripple based on PWM
voltage is proposed

Closed-loop control of IM drive operated with asynchronous and

synchronous ST PWM for switching frequency varying between
250Hz and 500Hz is achieved

... Thank you,
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