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Design of the Finite Set Model Predictive Control Without Weight Distribution for Induction Motor
GU Ming', XING Meng’, GE Xianjun’
(1. Guangzhou Branch Company, Sinopec Corp, Guangzhou 510725, Guangdong, China;
2. Refinery Business Division, Sinopec Corp, Beijing 100728, China;
3. State Key Laboratory of Control and Simulation of Power Systems and Generation Equipment
(Department of Electrical Engineering, Tsinghua University) , Beijing 100084, China)

Abstract: Aiming at the complex problem of weight factors tuning when the induction motor driving system
adopts the finite set model predictive control, an optimal finite set model predictive controller without weight
distribution for induction motor driving system was designed. In the new scheme, the form of sequential cascading
prediction was adopted, that is, independent cost functions were used to select the switching state for each control
target in the system, and the torque and flux linkage predictive control could be completed without setting the weight
factors. Compared with the traditional scheme, the new finite set model predictive control scheme is simple in logic
and easy to implement, and can avoid all problems related to the setting of weight factors. Experiments were carried
out using the induction motor driving system test platform, and the experimental results verify that the new scheme
can achieve fast dynamics and better control performance.
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Fig.1  Circuit topology of the inverter
K245 1w [ i B P Al & A 8
R, R wyswywyus,uy, us, w Ml w,, o,
Hlu, HFR G TR AT SRS Z 8] %
4

MR EL,

K2 zSm Rt
Fig.2 Diagram of the space vectors
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Tab.1 Correspondence between voltage vectors and switching states
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Fig.3 Block diagram of novel optimal finite set model predictive

controller without weight distribution
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Fig.4 Flowchart of novel optimal finite set model predictive

control without weight distribution
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Fig.5 Block diagram of traditional DTC and finite set model

predictive control schemes
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Tab.2  Comparison summary table of the three schemes
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Fig.6  Experimental platform
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Fig.7 Test results of the induction motor forward and reverse rotation
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Fig.8 Test results of the steady state
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Fig.9 Detail waves of the torque dynamic
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