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Fig.1 Space vectors of grid-voltage and
transducer-voltage
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Fig.2 Control system of motor synchronous switching
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Fig.3 Topology of electronic power switch
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Fig.4 Experimental waveforms of motor
synchronous switching
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Synchronous switching control based on grid-voltage vector orientation
for three-phase asynchronous motor

XU You'?,LIU Yongchao®,ZHENG Jianyong' HUA Wei’

(1. Electrical Engineering School,Southeast University,, Nanjing 210096, China;2. College of Engineering, Nanjing
Agriculture University, Nanjing 210031, China;3. State Grid Chongqing Electric Power Design Institute,
Chongqing 401147, China;4. Suzhou City Water Company,Suzhou 215002, China)

Abstract: There is bigger current impacting on grid when the high-capacity three-phase asynchronous motor
switches between VF (Variable Frequency) and PF(Power Frequency),for which,a strategy of synchronous

switching control based on grid-voltage vector orientation is developed. The circuit topology of an electronic
power switch connected in parallel with an AC contactor is adopted to realize the synchronous switching
between VF and PF. The space vector phase of transducer output line voltage is detected in the grid-

voltage synchronous coordinates system,and the electronic power switch and AC contactor are triggered

when it is 30 degree for the synchronous switching. Experimental results indicate that,the proposed control
strategy captures accurately the best moment for the synchronous switching between VF and PF with zero
phase-error,which greatly reduces the switching time,increases the control accuracy and enhances the system
adaptability to different motors and loads.

Key words: asynchronous machinery; VF-PF  synchronous
electronic power switch; grid-voltage synchronous coordinates system; switching

grid-voltage vector orientation; switching;



