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Fig.1 Curve of control function
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Fig.4 Coordinates of pre-locating stage
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Fig.16 Deviation between reference angle and
MSMO-estimated angle during 1I/F startup
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Sensorless I/F startup based on modified sliding mode observer for PMSM
XIAO Yeran'?,LIU Gang'?,SONG Xinda'?,CUI Chenjun'?,SUN Qingwen'?
(1. Science and Technology on Inertial Laboratory,Beihang University,Beijing 100191, China;
2. Fundamental Science on Novel Inertial Instrument & Navigation System Technology Laboratory,
Beihang University , Beijing 100191, China)

Abstract: A sensorless close loop I/F startup strategy based on the MSMO(Modified Sliding Mode Observer)
is proposed for PMSM (Permanent Magnetic Synchronous Motor) to avoid the problems of its sensorless open
loop startup strategy,such as high startup current,small power factor and poor anti-load-disturbance ability.
At the acceleration stage,the rotor is started up and accelerated by the rotating current vector with
constant amplitude and gradually increasing frequency in armature winding. When the rotor speed reaches
the setting value,the angle deviation between the reference angle and the angle estimated by MSMO is
monitored. Once the angle deviation is lower than the threshold,the acceleration stage is switched over to
the MSMO-based sensorless decoupled current control stage. Simulative and experimental results show that,
with the proposed startup strategy,the startup current is controllable,and the current and torque at mode-
switching moment are bumpless and stable,verifying its good dynamic performance and anti-load-
disturbance ability.

Key words: permanent magnetic synchronous motor; sensorless; I/F startup; sliding mode observer; sliding

mode control; state switchover; current decoupling; close loop control
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