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A High-Performance Position Sensorless Motion Control System of
Reluctance Synchronous Motor with Direct Torque Control
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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 high-dynamic performance and maximum efficiency RSM drives controlled by
DTC are saturation of stator linkage flux and nonlinear inductance characteristics with various load currents.
The accurate estimation of the stator flux and torque are obtained using stator flux observer of which a
saturated inductance L4 and L, can be compensated by adapting from measurable the modulus of the stator
current and rotor position. To obtain fast torque response and maximum torque/current with varying load
current, the reference command flux is ensured by imposing I4 =1, This control strategy is proposed to
achieve 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 motion control system shown good response characteristic of control results and high
performance features using 1.0kW RSM which has 2.57 Ld/Lq salient ratio.
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