Study of Shorted-tum for Cylindrical Synchronous Generator Rotor
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Abstract : This paper describes the methods for the detection of shorted-turn in the rotor of a cylindrical synchro-
nous generator. A search coil is installed in the air-gap to detect the shorted-turn. The occurrence of a fault in the
rotor winding results in a decrease of the induced voltages in the stator. And the magnitude of the rotor flux can be
estimated by using the search coil and the estimated stator voltages respectively. And the magnitude of the estimated
rotor flux is used for discriminating the rotor windings short or not by detecting the magnitude of the rotor flux. The
method using a search coil located in the air-gap can detect not only the occurrence of a turn fault but also its
position in the rotor winding. But the method using the estimated stator voltages gives the magnitude of the rotor flux,
and only the number of a short-turn.
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rotor flux
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Table 1. Rotor specification of the models
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Fig. 1. Radial slot rotor.
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Fig. 5. Waveform of the rotor flux.
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Fig. 6. Waveforms of the output voltage.
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(b) In case of shorted tum
Fig. 7. Simulation waveform of the induced voltages in a

search-coil.
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(b) Fault model(Slot2 : 25% shorted turm)
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() Fault model(Sio2 : 25%, Slot3 : 60% shorted turn)
Fig. 8. Waveform of the output line voltage at 1200rpm.
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(b) Fault model(Slot2 : 25% shorted tum)
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(©) Fault model(Slot2 : 25%, Slot3 : 60% shorted turn)
Fig. 9. Transformation to a rotating reference frame at 1200(rom.
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Fig. 10. Field current-output voltage characteristic(1200[rpml).
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(b) Fault model(Slot2 : 25%, Slot3 : 60% shorted turn)
Fig. 11. Waveform of the induced voltages in a search-coil at

1200[rpm.
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