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Transmission line fault location algorithm based on weighted data fusion

LIU Hong-zheng', GAO Hou-lei®, HAN Zhi-jun', LI Chao', ZOU Gui-bin>, CHEN Xue-wei’
(1. Shandong Electric Power Corporation Maintenance Company, Jinan 250021, China;
2. School of Electrical Engineering, Shandong University, Jinan 250061, China)

Abstract: There are several algorithms for high-voltage transmission line fault location, such as steady state signal based one/two
terminal algorithm, travelling wave based one/two-terminal algorithm. Due to many uncertainties and interference in transmission
system, any single fault location method has its inherent limitations. By introducing multi-sensor data fusion technique, a
self-adaptive weighted data fusion fault location algorithm is proposed, whose feature is fully using all the location information from
multi-source. This new algorithm uses a priori knowledge or simulation data to obtain the weight coefficients of each single location
algorithm corresponding to different fault conditions. The weight coefficients are then used to do calculation of weighted data fusion
for all single location result. And finally the reliable and accurate location result will be obtained. This algorithm is tested under
various fault conditions on a 500 kV transmission system model by using PSCAD/EMTDC. Simulation results show that the
proposed algorithm is less influenced by fault resistance, fault position, fault type, system operation mode and distributed capacitance,
and naturally possesses higher reliability, accuracy and robustness.
This work is supported by National Natural Science Foundation of China (No. 51177094).
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Fig. 1 Schematic diagram of multi-sensor data fusion
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Fig. 2 Weighted data fusion algorithm
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Fig. 3 Flow chart of self-adaptive weighted data fusion fault

location algorithm
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Fig. 4 Distributed parameter model of transmission line
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Fig. 5 Schematic diagram of double-end travelling wave

fault location
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Table 1 Results and error of each independent fault location method
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Table 2 Weight coefficients of self-adaptive weighted data

fusion fault location
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data fusion algorithm and each single algorithm
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Fig. 7 Accuracy comparison of each fault location method
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