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Model-free Predictive Current Control Strategy for Synchronous Reluctance Motor
GUO Leigang ,MA Junzhou, JIN Jianfeng
(Department of Information and Communication ; Zhengzhou Electric Power College ,

Zhengzhou 450004 , Henan , China)

Abstract: In order to optimize the drive control performance of synchronous reluctance motor, a novel model-free
predictive current control strategy for synchronous reluctance motor was designed. The main advantage of model-free
predictive current control over conventional model predictive current control was that it did not require the use of a
specific motor model, did not rely on motor parameters,and did not require back-EMF estimation. At the same time, the
new model-free predictive current control scheme was designed to avoid the problem of current spikes caused by two
current measurements in each sampling period and the current variation update stagnation to reduce the prediction
performance. The new solution is simple and easy to realize, and no need to use pulse width modulation. Finally, the
comparison test results verify that the new control strategy has better control performance.
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Tab.1 ~ Operating mode of the inverter

TARRESC T it JFRBIF
S, G, G+ Ge G1,G: M1 Gs
S G, GG, G:, G FIGs
S, G:,G: 1 Gs G, G Ge
S; G, G M1 G, G, G Gs
S. G1,GHIGs G:, G Ge
Ss G, G Gs G, G Ge
Ss G, GG G:, G 1 Gs
S, G1,G: 1 Gs G, G, M1 Ge

R2 TEEMERRHEE

Tab.2  Output voltage corresponding to the operating mode

TR it

i u. U, uy
So 0 0 0 0 0
S, 2U./3 -Uy/3 -Uy/3 2U./3 0
S, -2U./3 U./3 U./3 -2U./3 0
S -Us/3 2U4/3 -Us/3 -Us/3 J3 Us/3
S, U./3 -2U./3 U./3 U./3 -3 U3
Ss -Uy/3 -Us/3 2U./3 -Us/3 -3 U3
Se Us/3 Us/3 -2U./3 Us/3 3 Uu/3
S, 0 0 0 0 0
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Fig.2 Model predictive current control for SRM

3 FTRAAER TR b i R

I T SRM 1Y 2 $50RN s H 3l A7 7 | E SAE R
ik, R T T B S B0R0 s L S 3 R 1 (]
IS fifp e 20 A AR 0 v 455 1) O 58 B HL IR AR
S R R 3 AR AL BB A5 i (R R, I T TS 28 )
R 7 &, HOEE N E 3 s . B3 iR
T TAERT T RERY B I Bl . h T sk
HL UL ARG | S SRAE SR v 1 T AR 2T
XF oSl S HL IR AT T

i k205 = 1K, A a st Advoals,

il 2l T2l = iRl +A Gl i

o | | i LRF W 2 S

$ sa | s s, | S. S
T
3 BRG] R A

Fig.3 Schematic of the new model-free predictive current control
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