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Electromagnetic transients analysis and indirect traveling wave fault location for
ground wires of AC transmission line amid de-icing
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(1. Kunming University of Science and Technology, Kunming 650500, China; 2. Kunming Electric Power Bureau,

China Southern Power Grid EHV Transmission Company, Kunming 650000, China)

Abstract: The ground wire is usually eliminated to reduce the order of the parameter matrix because of its direct
connection to towers. However, the tower must be insulated from ground wires in the process of de-icing. In this paper, on
the basis of analysis of multi-conductor system electromagnetic transient coupling in the case of insulated ground wires,
the decoupling method of double-circuit electromagnetic coupling with asymmetric phases is deduced. A phase-mode
transform matrix for an insulated ground wire is obtained. In addition, the insulated ground wire causing ‘speed increase
in zero mode’ with the traditional decoupling matrix is pointed out. Based on the analysis, in consideration of the transient
frequency response of capacitive voltage transformers, an indirect fault location scheme using fault locators in three-phase
transmission lines to locate ground wire faults is proposed for a double-terminal fault location without synchronization.
The progressive kurtosis curve is applied to remove the electromagnetic noise of real measured signals and the wavefronts
are identified accurately. A large quantity of simulations is carried out to verify the effectiveness of the proposed fault
location scheme.
This work is supported by the National Natural Science Foundation of China (No. 52167012).
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Table 1 Traveling wave polarity discrimination
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Fig. 7 Attenuation coefficient
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Table 3 Wave surge polarity and ranging results
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A BM/Q WSk Bk FEE/Kkm 45 %Ykm
100 (+) (+1) 5 5.063
50 +-) (+,1) 50 50.362
HAR 10 (+) (++) 100 99.830
e 100 (+) (+) 117 117.11
50 (+1) (++) 72 71.818
10 +) (+1) 2 22.052
100 +-) (+,1) 15 15.198
50 (+) (++) 40 39.932
B 10 (+°) (++) 90 89.698
Hep 100 (+) +) 107 106.680
50 +) (+1) 82 81.950
10 (+1 (++) 32 32.184
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