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Abstract To control permanent magnet synchronous motors smoothly, it is important to know the exact parameter
values of the stator resistance, various inductances, and the flux linkage of the permanent magnet. In practice, these
parameters vary due to a variable operating point, temperature change, or a fault. This paper proposes a MRAS
(Model Reference Adaptive System) based parameter estimator and adaptive control scheme. Owing to the
non-linearity of the system equation with respect to these parameters, although many schemes proposed previously
assumed that some parameters are known, all the parameters were assumed to be unknown. The simulation results
revealed the effectiveness of the proposed algorithm.

Keywords : Permanent magnet synchronous motor, Adaptive control, Parameter estimation. MRAS(Model Reference
Adaptive System), Lyapunov function
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Table 1. Specification of IPMSM for simulation

Specification of IPMSM

Stator Resistor

45 182
0.032 [H]
0.032 [H]
0.15 [V-s]
48 [poles]

D axis inductance

Q axis inductance
PM flux linkage
number of poles

Inertia 025 (kg —m?]

0 Real and estimated values of Lg
T T T

Real iq

i
12 14
Seconds

Fig. 2. Real and estimated g-axis current

Real and estimated values of L
1 T T T T

§
{
!
H
!
H
!

— Reedli d
Estimated

12 14
Seconds

Fig. 3. Real and estimated d-axis current
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