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Low Complexity Dual Vector Model Predictive Control Strategy for

Permanent Magnet Synchronous Motor
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(School of Mechanical and Electrical Engineering, Guangzhou University, Guangzhou 510006, China)

Abstract: In order to solve the problems of large computation
and current fluctuations in the model predictive current
control of permanent magnet synchronous motor, a low
complexity dual vector model predictive voltage control
strategy is proposed. This method predicts and evaluates three
non-adjacent effective voltage vectors only through cost
functions, and two adjacent optimal effective voltage vectors
can be determined accurately and quickly based on the
relationship between the values of three cost functions,
without traversing all the voltage vectors. The optimal and
effective voltage vector selection can reduce the prediction
calculation, and the dg axis voltage difference action time
calculation method is introduced to calculate the optimal
effective voltage vector action time in order to reduce the
calculation. The simulation results show that compared to the
duty cycle strategy and the traditional dual vector model
predictive current control strategy, the proposed control
strategy can effectively reduce the computational complexity
and current fluctuation and improve the torque ripple on the
basis of ensuring the steady-state and dynamic performance of
the system.

Key words: permanent magnet synchronous motor; model
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Fig.1 System Control Block Diagram
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Fig.2 Voltage vector selection process
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Fig. 6 A-phase stator current and FFT analysis under three control strategies during no-load start-up
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difference

In order to solve the problems of large
computation and current fluctuations in the model
predictive current control of permanent magnet
synchronous motor, a low complexity dual vector
model predictive voltage control strategy is proposed.
This method predicts and evaluates three non-
adjacent effective voltage vectors only through cost
functions, and two adjacent optimal effective voltage
vectors can be determined accurately and quickly
based on the relationship between the values of three
cost functions, without traversing all the voltage
vectors. The selection of two optimal effective voltage

vectors is shown in Fig.1. Assuming u . is u,, the

min

best expected voltage is in sector 1 or sector 6,

where u

ou 15 equal to u,, and the value of u

opt2

depends on the position of u If u,is u

sub-min * sub-min »

then u_, is equal to u,; If ugis u then u,, is

opt2 sub-min »

equal to us. The optimal and effective voltage vector
selection can reduce the prediction calculation, and
the dq axis voltage difference action time calculation
method is introduced to calculate the optimal
effective voltage vector action time in order to reduce
the calculation.

A permanent magnet synchronous motor driven

by a two-level three-phase inverter is simulated using
the Matlab/Simulink simulation software platform in
this paper. Through simulation analysis, compared to
the duty cycle strategy and the traditional dual vector
control strategy, the

model predictive current

proposed low  complexity permanent magnet
synchronous motor control strategy can effectively
reduce the computational complexity and current
fluctuation and improve the torque ripple on the basis
of ensuring the steady-state and dynamic performance
of the Although this

additional running time during the optimization

the duty

system. method requires

process compared to cycle strategy,
considering the improvement of system performance,
the additional time is acceptable. Simulation analysis

proves the superiority of this method.

is u, (b) When u isn

sub-min 3

(a) When i

Fig.1 Voltage vector selection process
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