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Harmonic parameters identification of surface mounted permanent
magnet synchronous motor based on state observer
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Abstract: Mathematical model of surface mounted permanent magnet synchronous motor considering the harmonic
component of permanent magnet flux and stator inductance is established, then it is simplified. Based on the theoretical
analysis method, three-phase counter electromagnetic force (EMF) measurement is analyzed by fast Fourier transformation
(FFT), and the harmonic component of three-phase counter EMF is obtained. Then it is used to calculate the sixth and
twelfth harmonic component of rotor flux on dg axis. On this basis, a state observer based on Lyapunov stability theory is
designed to identify the sixth harmonics of stator self inductance and mutual inductance on dq axis. Experimental results
verify the effectiveness and practicability of the harmonic parameters identification algorithm in this paper.
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2 WS HHFRBER KR ST (Establishment of
harmonic parameters identification model)
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3 BT I B T LB P R (Rotor flux
identification in harmonic plane)
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4.2 WP ASFa%E M2 HT(Observer stability analysis)
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Table 1 Permanent magnet component amplitude in
various harmonic plane of u phase
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various harmonic plane of dq phase

wdo/me wdﬁ/me 1/Jd12/n’1Wb wqﬁ/me waz/me
56.3647

0.4165 0.0524  —-0.1125  0.0134

14573 T3l N6 R VIR T PR T RN 88 P d g B 1 J
WEAEL 73 5 Loo M LI 73 5 Ly R T, 25 7E FEAIL
E?EEEI’JEE.IFLM =0, ZHM R i, =3 A, #idin =
3000 r/min. B H: Ly cos(60)F1 Ly, cos(60) 4 B it
iR, Loy cos(60)$DLm60b cos(66) BRI

SEOL. SRR, WL AR S 2 R R K EE(30)
MATLABﬁ‘ﬁ%EIE. AT 45: AR 2] F BOW A&
BABRMIER, /B AME A B TEHR, £ K8
2 ms I [A] IR, FE IOV I B ™ % R il EE AR, BRIER
F5RERVN, FHIEET Lyapunoviz & M 18 # )
PR UL 2 BT R A BRI 1 e

x107
2.5 T T T T
20F 5501, 005(60) 4
asi 1.5F i
% 10 L cos(60)
) .
% 0.5
L&
3 0.0
~ —0.5
*1.0
,1.5 1
0 2 4 6 8 10
t/ ms

4 6L T da il 15 R 70 SEOULIIE T
Fig. 4 Self-inductance amplitude component observation

waveform in the 6th harmonic plane of dq axis
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6 %58 (Conclusions)
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