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Abstract: Aiming at the problem of poor torque performance
of dual three-phase permanent magnet synchronous motor
(DTP-PMSM ) traditional model predictive torque control
strategy, a model predictive torque control without cost
function strategy based on virtual voltage vectors is proposed.
Firstly, the mathematical modeling method of vector space
decomposition ( VSD) is investigated, and the DTP-PMSM
mathematical model is establish based on VSD. Secondly, a
set of 12 virtual voltage vectors without vector replacement are
constructed, and the angular position and magnitude
information of the reference vector are predicted by dead-beat
direct torque and flux control, and the optimal virtual vector
with the angular position closest to the reference vector is
filtered out, which avoids traversal of virtual voltage vectors to
seek for the optimal and thus reduces the computational
burden significantly. And at the same time, a simplified
vector magnitude adjustment method is used to make the
magnitude of the optimal vector infinitely close to the
magnitude of the reference vector, which effectively reduces
the torque pulsation. Finally, an experimental test platform is
built to compare the proposed strategy with the traditional
strategy. The results show that the proposed strategy
effectively reduces the current harmonics and torque
pulsations.

Key words: dual three-phase permanent magnet synchronous
motor; model predictive torque control; virtual voltage vector;

torque pulsation
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Multiphase motors have received widespread
attention in areas where high reliability and power
levels are required due to their advantages of high
control freedom and fault tolerance. Model predictive
torque control (MPTC) , with the advantages of fast
torque response, simple control idea, and handling
of nonlinear variables, has become a research hotspot

in the field of multiphase motor control in recent

years. Therefore, the study of MPTC algorithm
applied to dual three-phase permanent magnet
synchronous motor ( DTP-PMSM ) is of great

theoretical and practical significance for the
realization of high-performance control.

To address the problems of large computation
caused by vector traversal optimization and high
torque pulsation generated by fixed vector magnitude
in the traditional control scheme based on virtual
voltage vector, a model predictive torque control
without cost function strategy based on virtual voltage
vectors is proposed, and the control block diagram is

shown in Fig.1.

Fig.1 Block diagram of MPTC strategy without

cost function

Firstly, the DTP-PMSM mathematical model is
analyzed, the mathematical modeling method of
vector space decomposition ( VSD) is investigated,
and the DTP-PMSM mathematical model based on
VSD is established. Secondly, a set of 12 virtual
voltage vectors are synthesized without vector
substitution, and the dead-beat direct torque and
flux control method is used to optimize the 12 virtual
voltage vectors with fixed and equal magnitudes to
select a virtual vector whose angular position is the

closest to the reference vector, and the selected

S4

virtual vector magnitude is dynamically adjusted to
reduce the electromagnetic torque pulsation and
computational volume by a simpler vector magnitude
adjustment method.

Finally, in order to verify the feasibility and
effectiveness of the proposed control algorithm, an
experimental platform is built to compare the
proposed strategy with the traditional strategy. The
results show that the proposed strategy effectively
the current harmonics and

reduces torque

pulsations.
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