wm O

bt 5 7K B R0 B AUAE AL S TR« BBV 2R AR AR 3R B S5 A5 I )z A, %
IR 2R G ) M B 1R B SR AT H 15 o IR 1) PR B B o AL R
Xt BN 2 e Sh A N RN R S B LA U MR . AR GEH PL HIR IS HITE S5
ROE M R G G 7 THIAFAE — 58 JR B, 1T DALY Tt 42 ) Ay AR 2 1) TN L o7 42
JIiE, SEAE BRSNS I RN R AF ISR, BB AT LA R . RS R G
JAG 73 i [0 255 B A L4% ] 52 e R T 4% o) B8 R R OB I, VRAIHE S T KGR0
BLFE abe. a B I dq ARFR R NROBCARY, AL 7 RTINS fI A, Jf 2
T Matlab/Simulink 58 1 /KA 25 USRS TR A P ) 05 &R 4, il —
RIS THT I 1 P e A 42 ] SR A R0

REEF: AKHLFE ML IR TN G BATOEE  BOeE A,



Abstract

With the extensive application of permanent magnet synchronous motors
(PMSMs) in aerospace, electric vehicles and servo drives, higher performance
requirements have been imposed on their drive systems. The current control loop
directly determines the electromagnetic torque and has a crucial impact on the
dynamic and steady- state performance of the overall system. Traditional PI current
controllers suffer from difficulties in parameter tuning and limited robustness, while
predictive current control methods represented by model predictive control (MPC)
have attracted increasing attention due to their fast dynamic response and good
robustness. Based on a review of PMSM control strategies and predictive control
theory, this thesis derives the mathematical models of PMSMs in abc, a B and dq
reference frames, establishes a predictive current control model, and builds a
Matlab/Simulink simulation system for PMSM model predictive current control.
Simulation results under various dynamic operating conditions confirm the
effectiveness of the proposed model and control strategy.

Keywords: PMSM; predictive current control; model predictive control;

mathematical model; simulation
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