5 51% 22 L R ] Vol.51 No.22
2023 11 H 16 H Power System Protection and Control Nov. 16, 2023

DOI: 10.19783/j.cnki.pspc.230398

— ok B [E] 20 BB A o AR BB AR KT IRIE 4% i B AR I 75 7

RYHE, HeN, LG, #FF, KL, £ K

G Tk kw5 5428 T42%0%, #d M 412007)

-

W 5% B UKW 2P B L (interior permanent magnet synchronous motor, IPMSM)H T #8558k . AMERIL
NG ST E MR 2 S BRI MERE AL R ) 8, 12 W —FhOC A B R B e DU L g R ) k. i, EarE
F& IPMSM AN MR B R AR Y, 4 AR MR e A v R Rt 44 i 1) 96 B 3008 T JC AR TR AR B e o okt 2% i Vi A4
Hl2E, IR RGUIRS G BRI RIS, IR RO ANEHR . ok, BT R W A 2000 I 245 R R i T SR A B v 1y
RHEERSY, FRTBAMEL B RERIES, #— P RA RGN TR FIRERERE . )5, TS PLEHI L4
TCAR I I A ) AT 05 B SIRT EL,  BRIE T 1205 1 EL A SR DR A S5 e T R B R A

KRR KBEFID AL ERAAE, IR AR P RIS I 2R

A model-free super-twisting fast terminal sliding mode control method for a permanent
magnet synchronous motor
ZHAO Kaihui, YI Jinwu, LIU Wenchang, QIAO Mengjie, ZHANG Changfan, WANG Bing
(College of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou 412007, China)

Abstract: There is a problem of interior permanent magnet synchronous motor (IPMSM) control performance degradation
due to various uncertainties such as internal parameter changes and external disturbances. Thus a model-free super-twisting
fast terminal sliding mode control method is proposed. First, a new ultra-local model is established for IPMSM
considering its uncertainty. The model-free super-twisting fast terminal sliding mode controller is designed by combining
the super-twisting algorithm with the fast terminal switching function to ensure that the system state can reach the steady
state in a finite time and effectively reduce chattering. Second, an extended sliding mode disturbance observer is designed
to estimate the unknown part of the ultra-local model accurately, and feedforward compensation is performed to the
designed controller. This further improves the anti-interference ability and system tracking performance. Finally, by
comparing with PI control and conventional model-free sliding mode control methods, the simulation and experimental
results verify that the presented method has faster convergence and stronger robustness.
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