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Abstract: In order to better use the repetitive surge oscillograph (RSO) method to quantitatively evaluate the turn-
to-turn insulation defects of generator rotor winding, we conducted turn-to-turn short circuit simulation tests under
different positions, different short circuit coils, and different short-circuit resistance on a real rotor when the
generator was being repaired. The response waveform and characteristic waveform of the two poles were obtained
by the RSO device. Three characteristic parameters that is voltage deviation rate, time deviation rate, and fault
severity factor were proposed to study the characteristic waveform. The results show that RSO can be used to
quantitatively evaluate the severity of turn-to-turn insulation defects of rotor, the fault type of rotor winding can be
quickly determined according to the amplitude and deviation rate of voltage of characteristic waveform, and the
fault location can be basically realized according to the time deviation rate. The voltage amplitude of the RSO
characteristic waveform has a linear positive correlation with the number of short-circuit coils, and has an

exponential relationship with the short-circuit resistance and the center time, respectively. The fault severity factor
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has a linear positive correlation with the number of short-circuit coils. According to the analysis results, two

methods to quantitatively evaluate the severity of rotor turn to turn insulation defects are proposed, which can be

used to accurately evaluate the turn-to-turn insulation status of rotors.

Key words: generator; rotor winding; repetitive surge oscillograph method; turn-to-turn insulation short circuit;

quantitative assessment
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Fig.2 RSO test waveform
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Fig.3 RSO test wiring diagram
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Tab.2 Characteristic waveform test results of

different short circuit coils
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Fig.6 Fitting curve of characteristic waveform voltage

amplitude and center time under different short circuit coils
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Fig.7 The relationship between the characteristic

waveform voltage amplitude and the quantity of short-

circuit turns of different coils
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Tab.5 Failure severity factor
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Fig.8 The relationship between the fault severity factor

and the short circuit position (except for the 7* coil)
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Fig.9 The relationship between the fault severity factor of

different coils and the short circuit turns
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Tab.6 Calculation results of short circuit position
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Tab.7 Characteristic waveform test results at different

short circuit resistance
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Fig.11 The relationship between the characteristic
waveform voltage amplitude and the short circuit

resistance of different coils
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Fig.12 The relationship between characteristic waveform
voltage amplitude and center time under different short

circuit resistance
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Tab.9 Fitting parameters
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Fig.13 Criterion line (R=10.0 Q)
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