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Summary: This paper investigates the influence of the power converter on the performance of
Surface Mounted Permanent Magnet Synchronous Motor drives, which employ High Frequency
voltage injection to achieve low and zero speed control.  Experimental results demonstrate the
remarkable performance of the sensorless speed and position control employing the Matrix
Converter and the contributions of the Space Modulation Profiling technique. The Matrix
Converter has almost zero dead time, which means that behaves almost like an ideal power
converter and achieves better results than the conventional Voltage Source Inverter. A comparison
of the sensorless technique proposed using both converters is made.
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SMPMSM VSI Matrix Converter

Rated torque /

Rated power

12.2 N·m /

3.83 kW

Position

controller
P controller

Position

controller
P controller

Number of

pole pairs
3

Speed

controller
P controller

Speed

controller
PI controller

Number of

stator slots
18

Switching

device

IGBT

1200 V, 50 A

Switching

device

IGBT

1200 V, 35 A

Nominal speed 3000 rpm Dead time 2 µs Dead time 0.2 µs

Maximum cogging 0.23 N·m Rig inertia 0.0153 kg·m2 Rig inertia 0.0310 kg·m2
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