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On-line fault node identification method for distribution network based on high
frequency test signal injection

QI Zhenbiao, LING Song, LIU Wenye, LIU Zhixiang, YU Fei
(State Grid Anhui Electric Power Co., Ltd., Hefei 230022, China)

Abstract: In order to accurately identify faults in multi-layer complex distribution network, an on-line fault node
identification and location method is proposed. This method injects the high frequency test signal into the power grid,
obtains the impedance parameters from the grid information provided by smart meters to the central unit, and detects
whether there are fault nodes according to the impedance characteristics and the response results under the high frequency
test signal of the power grid. The method is used to simulate 45-node 3-layer distribution network under various
conditions, then the 8-node low-voltage network model is tested. The influence of analog-to-digital conversion resolution
and measurement error tolerance on detection accuracy is discussed. The simulation and test results show that the
difference between the received signal voltage of high frequency and the estimated voltage at the fault node is the largest,
indicating that the method can accurately identify the fault node in the distribution network.
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Table 1 Power line impedance characteristics at 90 kHz
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Table 2 Simulated and measured nodes voltage

without and with FN
REDs JEEN(fivh{H) A FN(II AR AV
1 1.022 0.989 0.033
2 0.603 0.536 0.067
3 0.525 0.397 0.128
4 0.376 0.242 0.134
5 0.244 0.176 0.068
6 0.157 0.121 0.036
7 0.141 0.095 0.046
8 0.149 0.097 0.052
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