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Tab.1 List of candidate voltage vectors after preselection

RIGHERE  FE2ARHER R EHER
u,(110) u,(111)
w,(100)
us(101) u(111)
u;;(OlO) M()(OOO)
u,(110)
©,(100) u,(000)
u,(011) u(111)
lls(OlO)
u,(110) u,(111)
us(001) u,(000)
uy (011)
ng(OlO) u()(OOO)
u,(011) u(111)
1, (100) 1,(000)
us(101)
us(001) u,(000)
*2 BR-BEBEXEHGBITR
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Fig.5 Simulation results of the optimized three—vector MPCC strategy under

start—up, load disturbance, and speed variation conditions
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Tab.5 Comparison of current ripple for four control

strategies under SPMSM no-load operation at 1 000 r/min

i A Aiy/A Aiy/A
T-MPCC 1.10 1.36
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Model Predictive Control Strategy for Surface-Mounted Permanent
Magnet Synchronous Motors Considering Parameter Mismatch

LIU Haorui, WANG Jinmei",
(School of Electronics and Electrical Engineering, Ningxia University, Yinchuan 750021, China)

LIU Yongqiang

Abstract: To address the limited computational efficiency and inadequate parameter robustness of three-vector model predictive
current control for permanent magnet synchronous motors (PMSMs) , this study proposed a model predictive control strategy
that explicitly accounts for parameter mismatch. Leveraging deadbeat current control, it mapped the objective of minimizing
current-tracking error to minimizing voltage-vector tracking error and formulated a new cost function. Sector identification of the
initial voltage vector was used to preselect candidate voltage vectors, substantially reducing the number of predictive evaluations
per control cycle. A Luenberger state observer is employed to estimate and compensate disturbances arising from parameter
mismatch within the model, effectively attenuating their impact on control performance. The proposed strategy is evaluated on a
surface-mounted PMSM via simulations under start-up, load application, acceleration, and deceleration scenarios. Results show
that the method reduces real-time computational burden and enhances system stability while preserving the desired dynamic and
steady-state performance.

Keywords ;: permanent magnet synchronous motor; model predictive current control; optimized three-vector selection;
parameter mismatch; Simulink
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