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Abstract: With the development of urbanization construction and cross sea power transmission projects , more
and more overhead—cable hybrid lines are constructed. It is the foundation to ensure the stable operation of power
grid to quickly and accurately determine the fault types and fault points in the hybrid lines. According to the actual
operation of the hybrid line, five fault sources that are single-phase metal grounding, single-phase high resistance
grounding, two-phase metal short circuit, direct lightning fault (including the situation of shielding and
counterattack) , and induced lightning fault were established. The current data of each situation coule be obtained by
changing the fault distance and other parameters. Based on the overall analysis of current data under various fault
conditions, four characteristic parameters were defined, that are oscillation index, harmonic distortion rate, mean
value of waveform similarity and energy index. The threshold value of each characteristic quantity was defined,and
the data was analyzed quantitatively in layers to achieve the purpose of fault type identification.
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Fig.1  Circuit structure diagram
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Fig.2 Waveforms of fault points and measurement points

under single-phase metallic grounding
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Fig.3 Waveforms of fault points and measurement

points under winding strike
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Fig.4 Waveforms of fault points and measurement

points in case of induced lightning fault
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Tab.l  Oscillation index of ground fault

under different fault parameters

WO WSS MIG(0) MR EAm M,
1 0 2 0.114
2 0 8 0.084
s ]
SR 4 R P X 0 ) 0,004
4 90 8 0.071
1 2 0.264
I 2 8 0.247
R RS B X 0 ) ool
4 90 8 0.398
1 2 0.341
2 8 0.325
e
TR AH 4 1 o ; %0 5 0232
4 90 8 0.211
[ B ] A5 o B A R A B, B3t R
TEB: M BN 5 TR o

H 1 S TT N, REAE 5 M L 0.6 2 A, W] #5c g
DX el 3 R 3, 3 2 A A B 1 31
itk



R E AT 4 AR RARHE R AR F ok

WA AR 202245F H 524 H 4

0.0

MR AR BRI Rk ded R
S

K5 RGO

Fig.5 Oscillation index distribution
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Tab.2  Distortion rate of each fault in 0° fault phase
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Fig.6  Line chart of THD under various ground fault conditions
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Fig.8 Similarity distribution under various lightning strikes
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