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Model Predictive Sensorless Control for PMSM

Sari Maekawa* ', Taiga Suzuki*?, Ryona Koashi*?

ABSTRACT : Recently. research on model predictive control for predicting outputs based on a

mathematical model in a microcomputer unit is being conducted to ensure advancements in the field of

motor drives; moreover, the applications of current control and speed control have been studied. In this study,

we examine the method of applying model predictive control to the sensorless control of PMSM, and

compare the results obtained when the prediction target is the motor speed and when it is the magnetic

position. Furthermore, based on the experimental results, we demonstrate that the proposed method can

provide better performance than the conventional Pl-control-based method.
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Fig.6. Simulation results of MPC sensorless control
when rotation position is predicted with binary
searchat step load and 2000 min™'
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Table.2. Experimental condition.

Type Ttem Value
Motor Rated speed 2500[min"]
parameters Rated torque 0.5[N - m]
Rated current 2[Asms)
Rated voltage 100[V]
Pole Pair number 4
Winding resistance R 3.5[Q]
d-axis inductance Lq 4.0[mH]
g-axis inductance L4 4. 1[mH]
Magnetic Flax ¢ 0.05[Wh]
Drive Rotation speed 240 [min™']
condition Load Torque (Step) | 0%, 50%
Control Number of trial loop 20
parameters Trial step of speed Aw | 7.5[min"']
Control period 550[us]
Frequency of ACR 100[Hz]
Frequency of ASR 15[Hz]
Frequency of PLL 60[Hz]
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