¥ A5 FE$) 2 W 2020,47(11) TRl S R A | EMCA

BT &K PWM # IR =185k # [5] 15 4l
RIEMNTE T AL E TR ei=H

moE, B B, KEM
(Ehmaxs A TRA, i 200240)

B OE: IR BB X AR K RE TR 25 L (PMISM) 1Y TG B A% SR S0k 2 BORARSE P IS ri s Foke Al
AN 700 TR R M E R A IB 17 50 TR 2 R BIFTE T — il 7 L e UK 538 9 1) ( PWML) 3880l 9 XL
—H PMSM JC v B A% JEaR 515 TR AN s A7 250 T D RE VA BRER B 7008 o 1207 IR DO = AR HLAILAY
B RO = A AL A B AR O, 2 AL 35 7 — 1> PWM. J] 30 Fi 3 A A 3 o 9 5 1007 B4 R, AT 552
TG IR o T8 7E O ECPR T A ST O BT IE T E R . R TE XU A PMSM RSG5 |
B T AR 00N Bk R AT SR

KR W=tk EISEI; TABEERR; ENORMA; [{F

hESFES: T™ 351 CHAPRAEAD: A XEHS: 1673-6540(2020) 11-0001-09

doi: 10.12177/emca.2020.144

Position Sensorless Control for Dual Three-Phase Permanent Magnet
Synchronous Motor Using Fundamental PWM Excitation
Under Low- and Zero-Speed *

CHEN Hao, GAO Qiang, ZHU Haoyue
( Department of Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Most traditional position sensorless control algorithms for dual three-phase permanent magnet
synchronous motors (PMSMs) rely on extracting the back electromotive force (EMF) to estimate rotational speed and
rotor position. These algorithms will fail under low- and zero-speed operating conditions. In order to solve this
problem, a sensorless algorithm for a dual three-phase PMSM based on fundamental pulse width modulation (PWM)
excitation is proposed. The rotor position, even under low- and zero-speed conditions, can be accurately tracked.
This method uses the mathematical model of the dual three-phase PMSM and its saturation saliency effect to extract
rotor position information contained in the current variation rate during one PWM period, so as to achieve position
sensorless control. The correctness of the algorithm is verified in simulation. Finally, the reliability of the algorithm
under various operating conditions is verified on a dual three-phase PMSM experimental platform.

Key words: dual three-phase permanent magnet synchronous motor ( PMSM ); position sensorless;
saturation salient effect; low speed
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