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Abstract: A direct instantaneous torque control (DITC) optimization strategy for switched reluctance motor
(SRM) based on pulse width modulation (PWM) was proposed. It is aimed to solve high torque ripple and low
motor efficiency which caused by excessive peak-to-peak value at the preliminary stage of current rising. According
to the idea of maximum torque per ampere (MTPA) , the change point of inductance slope was the maximum point
of torque-current ratio. Then on the basic of this point and traditional DITC scheme, the sectors of each phase
mechanical angle were re-divided. As for the new sectors, the conduction rules were also re-optimized to select the
corresponding voltage vectors. And the optimal voltage vector was obtained by variable subsection duty cycle
modulation. In addition, the duty cycle-speed-load function was suitable for different speed and load conditions. The
proposed method was verified on a three-phase 12/8 SRM. Compared with the traditional DITC, the optimized
PWM-DITC not only reduces the torque ripple, but also reduces the three-phase stator current and improves the
torque-current ratio of the motor under the same load condition.
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Fig.2  Schematic diagram of different operation intervals
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Fig.3 State diagrams of SRM power converter
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