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Tab.1 Calculated amplitudes of generator field
current harmonics for five fault conditions
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Fig.2 Spectrums of generator field current
for three load conditions
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Fig.3 Spectrums of generator field current during
stator winding inter-turn short-circuit
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Distinguishing stator winding inter-turn short-circuit from
asymmetrical operation of synchronous generator
ZHANG Chao,XIA Li,WU Zhengguo, HUANG Hai, WANG Jialin
(College of Electric and Information Engineering,
Naval University of Engineering, Wuhan 430033, China)

Abstract: In order to effectively detect the stator winding inter-turn short-circuit of synchronous generator,
the frequency,amplitude and phase of inductive potential in the parallel branches of stator winding and the
harmonic characteristics of inductive potential in rotor winding are analyzed based on AC machine winding
theory for stator winding inter-turn short-circuit. The fault characteristics of stator winding inter-turn short
-circuit and asymmetrical operation of generator are calculated for the fault simulation generator. It indicates
that,the change trend of generator field current harmonics,4 times and 6 times of fundamental frequency of
armature current,during stator winding inter-turn short-circuit is different from that during asymmetrical
operation. It is proposed to apply the even harmonics of generator field current to distinguish stator winding
inter-turn  short-circuit from asymmetrical operation. Dynamic simulation is carried out for five fault
conditions ,which verifies its effectiveness.

Key words: inter-turn short-circuit; asymmetrical operation; synchronous generator; stator winding; fault

detection



