H346 HsH HLT I B 5 (AR 4R Vol. 34 No.8
£ 22 JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 2020 4 8 J1

DOLI: 10. 13382/j. jemi. B1902617

ET PLL BiE N BENNFH PMSM LiZBLs5i=4

wAM AR EHET R e’
(LEBMEB T RS mA(SE TR M 450002; 2. IR BMAISE TR KV 410082,
3N TR RA T ABM 451482)

OGN 5 O SRR ] 5k B H Bl S v AR I e BHIR ™ LR A T R 22 S
PR T — PRSI (PLL) & LI & A RE ] AP e MLCAR A2 R 5 ik . B 58 TR0 2 Lyapunov FEPEIGHTIE T, 4
SN T A B A Y G AR R O PRSI A o S e 0 AU 5 2 T R ek ]I SR FH AT T R e R )
PR BRI RN 008 T ER TR AR R R e — 2D B OIS 2 s B 7E— 1 2.9 kW R UK #E R 25 L L ik
177 SRR RIE, SEERARERM] 207 A BOBAN G T BIRHR B TR R S P R R, B T B LA
KB KB A IE A TSI A ; SR

FESES: TM351;TN6OI XERARIRED A EFFREZERIS LK 510.80

Adaptive sliding mode observer based on PLL in sensorless control of PMSM
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Abstract ; In the traditional sliding mode observer based sensorless field oriented control scheme for permanent magnet synchronous motor
(PMSM) , the fundamental wave of the observed back electromotive force ( back-EMF) has high frequency harmonics and chattering
problem, and the observed rotor position is not accurate enough. Focused on these problems, a PLL adaptive sliding mode observer
based sensorless control method for PMSM is proposed. Firstly, under the premise of Lyapunov stability, adaptive rule of back EMF is
established and deduced. It makes the error of the observed back-EMF decline rapidly by constructing the adaptive sliding mode
observer. Meanwhile, the rotor position is obtained by introducing the rotated influence immune phase-locked loop, which eliminates the
influence of rotation speed change and further improves the observation accuracy. Finally, the experimental results based on a 2.9 kW
PMSM show that the proposed method can effectively suppress the chattering of the sliding mode, reduce the high frequency harmonics of
the back-EMF, and improve the observation accuracy of the rotor position.
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Fig. 1 Structure and mathematical model of PMSM
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Fig.3 Block diagram of model reference adaptive algorithm
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