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A Position Sensorless Motion Control System of Reluctance Synchronous Motor
with Direct Torque Control

Min-Huei Kim'. Bok-Yong Lee”
Yeungnam College of Science and Technology |

Abstract - This paper presents an
implementation of high-dynamic performance of
position sensorless motion control system of
Reluctance Synchronous Motor(RSM) drives for
an industrial servo system with direct torque
control(DTC)., The problems of DTC for
high-dynamic performance and maximum
efficiency RSM drive due to a saturated stator
linkage flux and nonlinear inductance curve
with various load currents. The accurate
estimation of the stator flux and torque are
obtained using stator flux observer of which a
saturated inductance Ld and Lag can be
compensated by adapting from measurable the
modulus and angle of the stator current space
vector. To obtain fast torque response and
maximum torque/current with varying load
current, the reference command flux is ensured
by imposing Ids=Igs. This control strategy is
proposed to fast response and optimal efficiency
for RSM drive. In order to prove rightness of
the suggested control algorithm, the actual
experiment carried out at #20 and #1500 rpm.
The developed digitally high-performance
control gystem are shown some good response
characteristic of control results and high
performance features using 1.0kW RSM of
which has 2.57 Ld/Lq salient ratio.
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Table 1. Look-up table of optimum voltage
switching vector
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Fig. 4. Measured Ld and Lqg versus stator
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Table 2. Applied RSM specifications

242 97 | 128 mm BAEY 1.0 kW
DA WA | 79.46 mm A3 A4 | 2400 rpm
T 0.3 mm 2 A 53t 4.0 N.m
A 4 | 656 mm AR 5.0 A
A EHE | 0.003 Kg.m®| Ld 72.0 mH
32 34| 4 Lg 28.0 mH
AAA =S4 4 Rs 1.0 ¢
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