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Abstract: The existing sensorless rotor position estimation
technique for a dual-three phase permanent magnet
synchronous motor ( DTP-PMSM ) that relies on the
fundamental PWM excitation is able to achieve rotor position
estimation at low and zero speeds without injecting high-
frequency signals. However, it needs to take multiple current
samples during individual active voltage vectors generated by
a voltage source inverter. Although it is effective, the
requirement on the multiple current sampling hinders its
practical application. This paper therefore proposes a new
algorithm to overcome the above shortcoming. The algorithm
directly utilizes the saliency effect of dual three-phase PMSMs
to extract the rotor position information in the average current
derivatives of two adjacent PWM periods from the stationary
coordinates by the synchronous sampling technique. The new
algorithm allows a synchronous current sampling for both the
rotor position estimation and the current control, which greatly
eases the practical implementation. Finally, the proposed
algorithm is effectively verified in a DTP-PMSM simulation
model at low and zero speeds.
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In order to improve the reliability and reduce
the cost of DTP-PMSM ( dual-three phase permanent
magnet synchronous motor) systems, it is necessary

the

technology. This paper first introduces the existing

to  study rotor position sensorless control
sensorless technologies, including the method based
on back EMF or high frequency signal injection.
However, at low speeds, the amplitude of the back
EMF is not enough, causing estimation failure, and
injection of high frequency signals causes extra losses
and noises.

At present, without injecting high-frequency
signals or using back EMF, there is a sensorless rotor
position estimation technique for a DTP-PMSM that
relies on the fundamental PWM excitation which is
able to achieve rotor position estimation at low and
zero speeds. However, it needs to take multiple
current samples during individual active voltage
vectors generated by a voltage source inverter.
Although it is effective, the requirement on the
multiple current sampling hinders its practical
application.

Based on the mathematical information in a—8
subspace that is vector

obtained by space

decomposition, this paper proposes a new algorithm

S2

to overcome the above shortcoming. The algorithm
directly utilizes the saliency effect of dual three-
phase PMSMs to extract the rotor position information
in the average current derivatives of two adjacent
PWM periods by the

technique, instead of the
the

rotor position estimation

synchronous  sampling

instantaneous current
derivatives obtained by
Then, the
algorithms based on two different sampling methods

The

synchronous current sampling for both the rotor

two-point  sampling

technique.
are algorithm allows a

compared. new

position estimation and the current control, which
the

Meanwhile, as the error of current derivatives could

greatly  eases practical  implementation.
be relatively large under a limited ADC resolution, a
minimum pulse width is still imposed and its

corresponding vector compensation algorithm is
explained.

Finally, the proposed algorithm is effectively
verified in a DTP-PMSM simulation model at low and
The

performance in terms of low steady-state estimation

zero  speeds. algorithm  achieves  good

errors and better current THD, compared with the
existing method. The proposed method paves the way

for its wide industrial application.
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