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Research on Speed Sensorless Control of Electrically Excited Synchronous Motor
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Abstract: Electrically excited synchronous motor has the advantages of wide speed range, strong overload
capability and adjustable power factor,it is widely used in the field of high power transmission. So the system structure
of a back to back voltage source converter and two kinds of speed sensorless of vector control schemes based on
combination of current frequency (IF) control and sliding mode observer (SMO) control were introduced. The
experimental results of dynamic simulation platform show that both control schemes can realize the functions such as
variable frequency starting and speed regulating for the speed sensorless of electrically excited synchronous motor.
But scheme two has higher power factor and practicability, it can provide better technical support for the applications
of'high voltage and high power transmission.
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Fig.1  The main circuit structure diagram of electrically excited synchronous motor and converter
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Fig.2 The schematic diagram of double closed loop i %

control for PWM rectifier ‘
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Fig.4 Estimation of rotor position angle by SMO

and phase locked loop
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Fig.5 Experimental waveforms of switching IF control to

speed closed loop control with scheme one
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Fig.6  Experimental waveforms of switching IF control to

speed closed loop control by using scheme two
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Fig.7 Experimental waveforms of speed stabilized

at 1 000 r/min by using scheme one
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