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Study on the Field Oriented
Control Based on Dual Y Shift 30°
Permanent—Magnet Synchronous
Motor

ZONG Shiyong, SHE Zhiting, ZHOU Miyang
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University, Changsha 410082, China

Abstract Dual Y shift 30° Permanent—Magnet Synchronous Motor
(PMSM) enjoys many good qualities. Due to its structural
characteristics, there is no induction motor slip frequency current.
In the field —oriented control of a process, one does not need to
observe the flux linkage. Therefore, the permanent magnet
synchronous motor field—oriented control is simple. But the field—
oriented control method relies on a precise mathematical model of
the motor. This paper uses the mathematical model of dual Y shift
30° PMSM to implement a six—phase high—performance permanent
magnet synchronous motor electromagnetic torque control by the

field oriented control method in a simulation. Permanent magnet
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synchronous motor is based on the six —phase static coordinate
system of the mathematical model. With coordinate transformation,
the mathematical model of a permanent magnet synchronous motor
in the two —phase rotating coordinate system is established.
Compared with the six —phase static coordinate system, the two —
phase rotating coordinate system is greatly simplified, with reduced
number of lower—order differential equations, and the straight chain
and the cross—axis magnetic flux axis are no longer related with the
angle. Based on the i,=0 field oriented control, the decoupling
control of dual Y shift 30° permanent—magnet is realized under this
mathematical model. Simulation results show that a steady speed
and torque can be obtained by this control method. This control
scheme is very suitable for a multi-phase PMSM control system.
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ld=0 PMSM o
~380V 50 Hz
DSP TMS320F2812 5
Q) 1.885 6
L /Wh 1.619 42
s ij |8 d /H 0.047 5
e /H 0.078 3
/A 6.76
/(r*min™) 300
A% 230.9
/Hz 50
300 r/min, 30 N-m,
0.000 2 s, Matlab 5
2 i=0 PMSM , 30°
Fig. 2 Block diagram of the drive system of six—phase ;=0 >
PMSM based on i=0 , o
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Fig. 3 Simulation result of motor
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