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Flying Start of PMSM Strategy Based on Adaptive Double Zero Voltage Vector Pulse Method
ZHANG Guogqiang, LI Rundong, HUANG Yuanming, DING Dawei, WANG Gaolin, XU Dianguo
(School of Electrical Engineering and Automation , Harbin Institute of Technology ,
Harbin 150001, Heilongjiang , China)

Abstract: Supply interruption may occur during the operation of permanent magnet synchronous motor
(PMSM) in some special applications and it needs to be restarted in the rotating state which is called flying start, the
accurate initial position/speed observation is the foundation of flying start. Aiming at the problem that the pulse
width and interval time cannot be adjusted automatically when the traditional zero-voltage vector (ZVV) pulse
method is used to observe the initial position/speed, the adaptive adjustment strategy of ZVV pulse was studied. The
ZVV action time was adjusted adaptively through comparing the amplitude of short circuit current vector monitored
in real time with the threshold value. The ZVV interval time was adjusted adaptively according to the speed
prediction results of single ZVV pulse method. The experimental results show that the designed adaptive double
ZVV pulse method can adjust appropriate pulse width and interval time of ZVV pulse for different initial speed,
which is conducive to improving the performance of initial position/speed observation and flying start at high speed.
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Fig.1 ~ Current vector excited by the zero voltage vector pulse
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Fig.2  Current vector excited by the double zero voltage vector pulses
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Fig.3  Flow chart of adaptive double zero

voltage vector pulses method
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adaptive double zero voltage vector pulses method
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adaptive double zero voltage vector pulses method
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