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Improvement of Synchronous Motor Transient Stability
by Phase Slipping
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Abstract

The transient stability of the synchronous motor is generally improved by damper winding or

flywheel. However the synchronous motor at full load will be pulled out from normal operation state

when the period of power failure exceeds approximately ten cycle per second.

This paper studies the method of improving the stability of synchronous motor by equipping the

phase slipping switch between the motor and power source.

This paper shows the motor does not pull out, which results from the decrease of power angle to

about 30 electrical degrees by means of the switch even when the relatively long period of power

failure brings the power angle to some 150 electrical degrees.
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Fig. 1. Synchronous motor and load.
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Fig. 2. Phase slipping switch
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Fig. 3. Phase relation at switch position (D)
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Fig. 4. Phase relation at switch position 2
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Fig. 5. Transient load angle of motor.
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Fig. 6. Transient angular velocity of motor.
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Fig. 7. Transient electric power input of motor.
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Fig. 8 Transient current of motor.
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Fig. 9. Transient load angle of motor.
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Fig. 10. Transient current of motor.
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