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Abstract: First, according to the working characteristics of pump-type loads of an aero permanent magnet
synchronous motor (PMSM), the sensorless operation of the motor is realized based on a nonlinear flux observer, and
an improved time-delay compensation strategy is proposed to obtain the command voltage. Due to the influence of the
inverter’s nonlinear time-delay, the phenomena such as an increase in the dg-axis current coupling effect and the
time-delay of estimated rotor position will occur in the feedback current, which degrade the sensorless control
performance. Then, to address this issue, an adaptive disturbance observer is designed to obtain the g-axis disturbance
voltage caused by the inverter’s nonlinear time-delay under full-speed SVPWM modulation. Finally, the compensation

time estimated in real time is obtained under the current control strategy with i = 0, which is further equivalent to the
three-phase voltage compensation value acting on the given
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pensation strategy for inverters put forward was verified by
experiments, and results show that the proposed strategy can
effectively improve the sensorless control performance of the
nonlinear flux observer at low speeds.
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