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Practical study on transmission line two terminal time-domain fault location method

WANG Haigang, XIE Min, SUN Yueqin, SHAO Qingzhu, WANG Tongwen
(State Grid Anhui Electric Power Company, Hefei 230022, China)

Abstract: The transmission line flashover induced by tree or forest fire is a transition process with arc and high fault
resistance. Fault locating methods of frequency domain are all unstable. For the time-domain algorithms, there is no one
which has good accuracy for the longer transition process faults. Based on asynchronous data from two ends of the fault
transmission line, this paper puts forward a new numerical solution for the time domain algorithm by comparing the
consistency of the fault voltage deduced from line two terminals. By analysis of the arcing long transition fault process,
the computation method is demonstrated step by step. Simulations based on EMTDC are performed to verify its accuracy

and stability under different parameters and measurement errors. At the end, the practicability is tested by several

220~1 000 kV field cases.
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Fig. 1 Mode of a fault transmission line
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Fig. 4 I-V characteristics of fault point
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Fig. 5 Voltage and current of A phase from two ends
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Fig. 6 A phase voltage of the line middle
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Fig. 7 Calculated voltage of the line middle
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Fig. 9 Voltages of fault location from two terminals data
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Table 1 Single phase to ground results of different

fault resistance and fault location

FRIQ FL/km x/km W25 /(%)

0.1 100 100 0

10 100 100 0

100 100 99.4 0.6
10 75 75 0

50 75 742 0.8
100 75 74.6 0.4
0.1 0 0.1 0.1
10 0 0.2 0.2
100 0 0.7 0.7
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Table 2 Phase to phase fault results of different

fault resistance and fault location

FT FRIQ FL/ km x/km W25 /(%)
AB 0.1 0 0.1 0.1
AB 10 75 75.1 0.1
AB 50 100 99.9 0.1
ABG 0.1 0 0.1 0.1
ABG 10 75 75.1 0.1
ABG 50 100 100 0
ABC 0.1 0 0.1 0.1
ABC 10 75 75.1 0.1
ABC 50 100 99.9 0.1




- 146 -

&) &GS

BERBEALE N 75 km Ak, PEAEH 10 Q, AIF
USRI (FT)MERFEAN R I 18] (20) B 5 # Rl B 4
R 3 Jis.

F 3 TREIMPE KB N[ 45 Bt i) il BE 45 3R
Table 3 Results of different fault type and asynchronous time

FT FRIQ t4a/mS FL/km  x/km R ZE R TE (%)

AB 0.1 1 0 0.1 0.1
ABG 50 2.5 75 74.9 0.1

AG 100 5 100 99.8 0.2
ABC 0.1 10 100 99.9 0.1

AB 50 7.5 75 75 0
ABG 100 2 100 99.9 0.1

AG 200 1.5 0 0.1 0.1
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Table 4 Influence of 5% error

ORI sfRZE oMz WHEEIEAm  HIXRZE
AG 5% -5% 755 0.5%
AB 5% -5% 753 0.3%

ABG 5% -5% 755 0.5%
ABC 5% ~5% 75.6 0.6%
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Table 5 Result of the field data

hES SRS S bR Wi o/
1Y% [ /km #i/km #i/km km
220 48.07 6.5 7.1 0.6
220 137.2 63.6 62.2 1.4
220 28.31 19.8 213 1.5
500 108 54.3 524 2.1
500 108 354 37.8 2.4
1 000 336.6 1.5 0.5 1
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