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Parameter estimation and adaptive control of
permanent magnet synchronous motors
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Abstract Maximum torque per ampere vector controller is widely used to control permanent magnet synchronous
motors. For the controller to work properly, it is important to know the exact values of motor parameters such
as a stator resistance, inductances, and the flux linkage of the permanent magnet. In this paper, an adaptive
control algorithm is proposed to estimate these parameters using MRAS(Model Reference Adaptive System).
Simulation results demonstrate the effectiveness of the proposed algorithm.
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[Table 1] Specification of IPMSM for simulation

Specification of IPMSM

Rated Output 390 [W]

Rated Torque 1.49 [Nm]

Rated Current 1.3 [A]

Stator Resistor 24 [

D axis inductance 0.015 [H]

Q axis inductance 0.03 [H]

PM flux linkage 0.193 [V-s]

number of poles 4 [poles]

Inertia 0.00015 [kg—m?]
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[Fig. 1] Real and estimated d- andg-axis currents
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