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Ground fault identification method for distribution networks based on

multi-frequency admittance measurements

LI Yueyu, Yu Kun, ZENG Xiangjun, MAO Yu
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Science and Technology, Changsha 410004, China)

Abstract ; In order to solve the difficulty when identifying the high-resistance ground faults in resonant grounded distri-
bution networks, this paper proposes an identification method for based on multi-frequency admittance measure-
ments. An equivalent circuit for injecting characteristic signals is established. By injecting multi-frequency current
signals into the distribution network, and measuring the return voltage signal, the parameters of multi-frequency ad-
mittance and damping rate in the distribution networks can be obtained. The incremental damping rate generated by
the fault transition resistance is superimposed to effectively amplify the fault characteristic signals, and thus the influ-
ence of interference can be reduced so as to effectively identify the high-resistance ground faults. A typical 10kV dis-
tribution network is established via the PSCAD / EMTDC to simulate the ground faults under different operating con-
ditions. Simulation results show that the method can explore ground fault characteristics by superimposing the system
‘s incremental damping rate under multi-band characteristic signals. This validates the high anti-noise ability of this
method when identifying high resistance ground faults.
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Figure 1 Equivalent wiring diagram of distribution

network in case of single-phase ground fault
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Figure 2 Zero sequence equivalent circuit of

distribution network
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Figure 3 Injection signal equivalent flow circuit
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Figure 4 Injecting characteristic signals to
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Figure 5 Feedback voltage signal
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Figure 6 Ground fault identification flowchart
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Table 1 10 kV distribution network

ground parameters
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Table 2 Measurement results of ground parameters

with varying amplitude of injected signal

e iR [ L R Xif 1 2 L Xof 2 FORE KT
WU g owms wws wws o
A v O pS pF MR
0.1 1.21 —86.84 506.2 48.19 1. 24 1.03
1.0 11.99 —86.56 504.8 48.03 0.96 0.69
3.0 38.92 —86.55 502.9 47. 88 0.58 0. 38
5.0 59.79 —86.53 503.0 47. 88 0. 60 0. 38

R3I ALEANGETRAFGTRAKMNFTLER
Table 3 Measurement results of ground parameters
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ground fault residual current
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Table 4 Identification results under

different fault conditions
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