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Abstract: In order to find out the physical principles behind inter-turn short circuits of field windings in
synchronous machines, theoretical analysis was performed on the interaction of stator MMF and rotor b il Se 20 I 1) A i

MMF in the air-gap field of a model machine named A1553 under faulty conditions, which showed that, at | #{ji

steady-state, the circulation current inside each phases of stator consists of fractional harmonics, while b

the rotor currents consists of the fundamental component and other integer harmonics. The analysis also - ——
shows that the steady-state harmonic characteristics of the field winding faults is mostly dependent on
the distribution and connection pattern of stator windings, although also influenced by the pole number of F Nl

the machine, short-circuit turns and position of the faults. Experiments were then carried out for inter- (==

turn short circuits in field windings on A1553 model machine under no-load condition without network. b TR

FFT analysis of the experimental data has verified the above fault characteristics and the analytical

method. Both theoretic analysis and experimental results indicate that the characteristics of inter-turn
short circuits in field windings are different from other faults such as stator internal short-circuits and F Article by Xun,Y.G

external short-circuits outside of synchronous machine, the results will facilitate new approaches to fault } article by Hao,L.L

detection. F Article by Yu,X.H
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