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Self-immunity control of permanent magnet synchronous motors for electric
vehicles

SUN Yu, ZHU Longji

(School of Electrical and Information Engineering, Anhui University of Science & Technology, Huainan 232001,
China)

Abstract: In view of the contradiction between large torque pulsation, poor stability, rapidity and overshoot in
the acceleration and deceleration and climbing process of electric vehicles, the PI controller in the vector control
system of permanent magnet synchronous motor is proposed to replace it with an active disturbance rejection
controller. An active disturbance rejection controller based on rotational speed loop and current loop is designed,
and the parameters of the extended observer in the self-rejection controller are solved by the bandwidth method.
By simulating the two practical problems of electric vehicle acceleration and deceleration and uphill. The results
show that the positive disturbance rejection controller suppresses the pulsation of electromagnetic torque to a
certain extent, solves the contradiction between speed and overshoot, improves the stability of electric vehicle speed

regulation, and improves the performance of electric vehicles.
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Fig. 1 Block diagram of the self immunity control strategy
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Tab. Permanent magnet synchronous motor parameters

ZH A 24 e
AHHLPE / Q 2.875 SR 4
dHEE /mH  8.5¢ex10 ° MR/ (kegm®)  1eX 10 °

g W /mH  8.5ex 10 °
D& kW 25

WGmE / (V-s) 0.175
TR /V 220
HEIMMIE SN 4Ei#] 000 r/min,

#H A5 N-m, RHADRCHIL S 1P il &3 <

AT E, Mg RamE 4R, A E R

K2 =k

104 | @5 5] - 2023FEF425F o/

0.3 s 4G BEZE A5 51 200 r/min, ££0.6 siif
TR&A800 r/min, ME4RLLFEH, ADRCHf M
TR, IR, o B IRERRE ) R,
TREMETEAF . B S A e 4 BE o AR L I Dk
B, ESH g, 2 B L, ADRCIE—E
FERE bRl DA NFE AR R Dk B, Tk B B4R 2 #E 4 1Y
It [ 46

21500 —ADRC
1000
500
0 1 )

0 0.1 02 03 04 05 06 07 08 09 1
t/s

n/(r/m

1500

—PI
1000
500
0 A )

0 01 02 03 04 05 06 07 08 09 1
t/s

B4 HEEE
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