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Analysis of ping-pong type of rotor earth fault protection

LAN Hua, ZHANG Bo, LI Wei-guo
(Northeast Dianli University, Jilin 132012, China)

Abstract: In view of the problem of current ping-pong-type of rotor earth fault protection, this paper does theoretical analysis and
simulation on its measuring accuracy from the the aspects of excitation voltage change, the components parameters selecting and AC
components, etc. The experimental results show that the accuracy is different when the bridge arm resistance and measurement
resistance are different, protection also changes accordingly in accuracy with excitation voltage changed. In order to minimize the
impact of the AC component, Fourier algorithm is used to filter the measurements. The simulation results confirm the correctness of
theoretical analysis. Measurement data and measurement accuracy can meet the actual demand.
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Fig.1 Diagram of one point earth ping-pong fault protection of

generator rotor
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Fig.2 Diagram of earth resistance with electromotive force

change
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Fig.3 Diagram of switch protection
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Fig.4 Equivalent diagram of one point earth fault protection of
ping-pong generator rotor
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Fig.5 Rotor winding earth fault simulation model
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Fig.6 Diagram of voltage waveform when R and R,, change
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Tab.1 Measurement results of one point earth fault protection

when R and R, change
R/kQ R,/Q R /kQ I i 7
10 200 19.97 0.15%
20 400 19.999 0.005%
100 2000 20.56 2.8%
200 4000 22.05 10.25%
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Fig.7 Diagram of voltage waveform with two-point earth fault

protection
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Tab.2 Precision results of two-point earth fault protection

R, /kQ R, /kQ e
0.1 0.099 1 Q
2 1.98 20 Q
50 49.56 0.88%
100 98.63 1.63%
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Tab.3 Accuracy of experimental results

with excitation voltage change

e U/v R, /kQ
1 0
2 475.9 1.908
3 200 1.901
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