Pl SRR AR | EMCA P ILHIAEH LM 2023,50(4)

kW [E] 5 B RERAR B N SR AR 4= HI 4L

FRAE, x B, FE4, EFEF, KEE, TR, AEE
(k%X% AEF%m, B §% 710064)

 OE: FEXKRERD R L (PMSM) A2 AY B i 46 42 ] ( MPTC) A 22 s v 1 i) ) 8, K A 3%
HOEH N 2 HARIRAS o BOT I U4 5 B AR ISAR e RGP 2, AT BRA T R 80, 7 5L T vk
MR PMSM MPTC, BF5E GIPMIUT KAt v e O 00k R e il PERE AT B A s o 42 1 T AL R
LS R B () R R SR 2 o 25 sh 2 0819 4 Y P TR R B B DAL SR o 7 L R L TR 1Y
i PMSM MPTC ol 17, JCii AL R BRI T o 24508 — 2 it 6 Ay RO f I, R JH 1] A 312 A 5 —
DT HO A BB AT RGN 43 /s 71.43% F1 71.67% , B ARBATRERS D 2.28% , S1E5 e HAH L, BOR)
BNASYUk MPTC TSI 5 A 6] 45 ) B b 1) o 20, vl /)N S0 R0 5 K 30 , 400 7kl 3 25 55 Dk 3, A Al 4%
PERE .

KA kHEE SR, MBI ERES; REE; M

FE 4K S TM351 X EERES: A XERS: 1673-6540(2023)04-0016-10

doi: 10. 12177/emca. 2023. 025

Optimization of Cascaded Model Predictive Torque Control for Permanent
Magnet Synchronous Motor *
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Abstract: Aiming at the design and adjustment of the weighting factors for model predictive torque control
(MPTC) of permanent magnet synchronous motor (PMSM) , the parallel form of multi-object cost functions connected
by weighting factors is converted into the cascaded form of single-object cost function, therefore to eliminate the
weighting factors. The MPTC for surface PMSM based on cascaded method is established to study the effect of
cascaded sequence and the number of output voltage vectors on the system control performance and calculation
quantity. The method to simply the sorting comparison calculation and the optimization strategy to dynamically adjust
the number of output voltage vectors using a fuzzy controller are proposed. The simulation results show the MPTC for
surface PMSM based on cascaded method is feasible without the design and adjustment of weighting factors. When the
first stage outputs 6 voltage vectors, the number of sorting comparison and the running time of the first stage using the
simplified algorithm are reduced by 71.43% and 71.67% respectively, and the total running time is reduced by
2.28% . Compared with conventional cascaded method, the fuzzy dynamic cascaded MPTC can dynamically adjust the
importance of different control objectives, decrease torque and stator flux ripple, suppress dynamic flux ripple, and
optimize control performance.

Key words: permanent magnet synchronous motor ( PMSM ); model predictive torque control
(MPTC) ; cascaded method; fuzzy control
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