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Research on Field Orientation Control Strategy Based on Virtual

Voltage Vector

LI Chaonan', GUAN Xin®

, YU Zhanyang”, LV Annan’,

LI Yan'*

(1. National Engineering Research Center for REPM Electrical Machines, Shenyang University of
Technology, Shenyang 110870, China;
2. School of Electrical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: Aiming at the harmonic problem of stator phase
current in the vector control system of a dual three-phase
permanent magnet synchronous motor ( PMSM), a magnetic
field oriented control strategy based on the space vector pulse
width modulation ( SVPWM ) algorithm with the maximum
four-vector is proposed on the basis of using a conventional
two-vector SVPWM algorithm. Secondly, to solve the problem
of large computation and complex design of the SVPWM
algorithm with maximum four vectors, an improved magnetic
field oriented control strategy based on the SVPWM algorithm
with virtual voltage vector is proposed. Finally, the
effectiveness of the proposed improved control algorithm
strategy is verified by MATLAB/Simulink simulation platform.
Key words: dual three-phase permanent magnet synchronous
motor; space vector pulse width modulation ( SVPWM ) ;

virtual voltage vector; field orientation control strategy
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Tab.1 Distribution of voltage vectors
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Dual three-phase permanent magnet synchronous
motor (PMSM ) with asymmetric structure is suitable
for high power and high reliability because of its own
advantages. In the vector control system of dual three-
phase PMSM, the harmonic problem of stator current
can not be ignored.

In this paper, a four-vector SVPWM algorithm
is developed based on the asymmetric dual three-
phase PMSM. Firstly, the most four-vector SVPWM
algorithm strategy is designed. Secondly, aiming at
the problem of large computation and complicated
design of four-vector SVPWM algorithm, the four-
vector SVPWM algorithm strategy with virtual voltage
vector is designed to make the control system still
have good steady-state performance. The structure
block diagram is shown in Fig.1.

Traditional dual three-phase SVPWM algorithm
does not consider how to suppress the harmonic
voltage, so that the output stator current has a large
number of harmonics. Because the electromechanical
energy conversion of dual three-phase PMSM is only
related to the current vector on the fundamental
subspace, and the current on the harmonic subspace
only generates harmonic losses, the voltage vector
selection criterion of SVPWM algorithm is; in a
switching period, the voltage vector synthesized in
the fundamental subspace is the largest, and the
voltage vector synthesized in the harmonic subspace

is the smallest. The four-vector SVPWM algorithm is

to add two basic voltage vectors on the basis of the
two-vector SVPWM algorithm, and offset the voltage
effect on the harmonic subspace through the
increased voltage vector.

The performance pairs of the two modulation
methods are shown in Tab.1.

The simulation results show that the effect of the
four-vector SVPWM algorithm with virtual voltage
vector is almost the same as that of the most four-
vector SVPWM algorithm, and it has the same good
suppression effect on stator current harmonics.

Tab.1 The performance pairs of the two modulation

methods
Torque  Fundamental current THD/
ripple/% amplitude/A %
With maximum four-vector 3 8.339 4.18
With virtual voltage vector 2.8 8.216 4.17
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Fig. 1  Structure block diagram of vector control
system of dual three-phase PMSM based on
VSD coordinate transformation
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