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Abstract: The inter-turn short circuit fault and thermal imbalance fault of the generator rotor winding will both
cause a positive correlation phenomenon between rotor vibration and excitation current. In order to improve the
efficiency and accuracy of fault diagnosis, the research was conducted on the characteristics of the positive
correlation phenomenon for different types of faults. The relationship between the electromagnetic force and
excitation current of the rotor with inter-turn short circuit fault, the time-domain expression of the excitation
winding temperature, and the thermal expansion difference of the rotor components were analyzed. It has been
demonstrated that the method of comparing the correlation between vibration and excitation current in different
directions of excitation current variation can be used to determine the type of fault. Two generator sets were
diagnosed on site, and the dismantling situation after returning to the factory demonstrated the accuracy of the
analysis method.
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Fig.I Schematic diagram of magnetic field spatial distribution
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Fig.2  Schematic diagram of magnetic field spatial distribution
during rotor inter-turn short circuit fault
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Fig3 Schematic diagram of rotor air gap intake cooling
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Fig.4 Schematic diagram of the structure inside

the axial ventilation rotor slot
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Fig.5 Schematic diagram of water-cooled rotor cooling
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Tab.1 ~ Changes in rotor winding temperature and excitation current
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Tab.2 Changes in radial unbalanced electromagnetic
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Tab.3  Changes in excitation current and shaft vibration
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Fig.6 Insulation displacement between turns

at the end of the rotor winding
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Tab.4 Changes in excitation current and shaft vibration
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Fig.8 Schematic diagram of fixed structure at the

end of the faulty rotor winding
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Fig.9  Optimized rotor winding end fixing structure
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Fig.10  Schematic diagram of rotor axial elastic structure
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