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ABSTRACT: By means of analyzing the distribution of
magnetic motive force (MMF) of exciting winding of

turbo-generator the mathematical model of MMF is established.

Through the analysis on distribution variation of exciting MMF
caused by inter-turn short circuit of rotor winding, it is
proposed to regard the MMF of exciting winding after the short
circuit fault as the superposition of the exciting winding MMF
before the fault and the MMF produced by reverse exciting
current in short-circuited turns, because the former is fully
symmetrical, so only the reverse MMF produced by
short-circuited turns is to be analyzed. By means of Furrier
decomposition the harmonic components in various orders are
obtained, and then the induced electromative force (EMF) in
stator winding is obtained when the air gap eccentricity of
turbo-generator is taken into consideration. Theoretica
deduction proves that the induced EMF in stator winding is
independent of the air gap eccentricity of turbo-generator. The
three-phase symmetrical currents in stator winding produce a
new revolving MMF, then induces harmonics in rotor windings,
whose characteristic spectrum differs from that in normal
conditions. The theory analysis of this paper is validated by
experiments and according to the characteristic spectrum
produced by introduced harmonics the inter-turn short circuit
fault of rotor winding can be diagnosed.

KEY WORDS: turbo-generator; inter-turn short circuit;
magnetic motive force; harmonics detection
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Fig. 1 Magnetomotive force distribution of
turbo generator rotor
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Fig. 2 Magnetomotive force distribution of fictitious coil
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Fig. 3 Generator air-gap eccentricity
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