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Abstract: Due to the rank deficiency of identification models, parameter coupling exists in the online
identification of a permanent magnet synchronous motor (PMSM). To realize the parameter decoupling identification,
an adaptive parameter identification algorithm based on the affine projection algorithm is proposed. By injecting
instantaneous flux-weakening current signal on the d axis, the online decoupling identification of parameters such as the
stator resistance, inductance and rotor flux linkage of a surface mounted PMSM is realized. Considering the nonlinear
voltage drop caused by the dead-zone time of an inverter, turn-on and turn-off delay of switches, freewheeling diode
saturated voltage drop, etc., a parameter identification model which is not affected by nonlinear voltage drop is
constructed. Experimental results demonstrate that the proposed method can improve the identification accuracy of
stator resistance, inductance and rotor flux linkage while speeding up the convergence rate of online identification.
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Fig. 7 Parameter identification curvesbased on VSS-APA
and R-APA under changesin load torque
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Tab. 2 Parameter identification results under changesin load torque
I SR I /mH A /mWb R/IQ
PR S 6.68 345 1.47
VSS-APA W E 6.52 340 1.40
ol
(PR EBR) iz 0.16 5 0.07
R-APA W E 6.50 361 1.58
(TGiR 225 w22 0.18 16 0.11
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Fig. 8 Parameter identification curves based on VSS-APA and R-APA with speed acceleration

x3 BHREABHHSEIHALR
Tab. 3 Parameter identification results with speed acceleration

ik ZH L/mH A /mWb R/Q

P 6.68 345 1.47

VSS-APA i 6.54 337 141
(JCIRZEHRAD) fii2z 0.14 8 0.06
R-APA AIED 6.49 357 1.55
(JCIRZEAETY) 2 0.19 12 0.08
R-APA ] 7.12 329 1.26
(12 ) fhi2s 0.44 16 0.21
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