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Fault Location Method of Multi-branch Distribution Lines Based on Limited
Measurement Information

SHANG Boyang, LUO Guomin, RU Jiaxin, WANG Xiaojun, LIU Changyu
(School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Fast and accurate fault location is very important to the running quality and reliability of power distribution
system. At present, most of the fault location methods of multi-branch distribution are realized by adding measuring de-
vices in distribution network. However, the topology structure of the distribution network is complex, the number of
existing monitoring equipment is limited, and the large-scale installation of additional measuring equipment is expensive,
which makes it difficult to be widely used in the actual system. Therefore, a fault location method for multi-branch distri-
bution lines based on limited measurement information is proposed. Firstly, the nonlinear relationship between the
capacitance information and the fault distance in multi-branch distribution lines is analyzed theoretically, and the feasibil-
ity of using deep learning to construct mapping function to complete the fault location task is proved. Then, the stack
auto-encoder and long-short term memory network are used to establish an intelligent location model to reduce the error
estimation of multi-branch distribution lines for fault location. Secondly, based on the measurement information in the
distribution automation system, the determination and location for fault lines are realized by logical reasoning and intelli-
gent location model. Finally, an intelligent localization implementation scheme based on deep transfer learning is
proposed to improve the performance of the proposed method in various applications. The proposed location method is
tested and verified on MATLAB/SIMULINK platform, and the simulation results show the effectiveness and generaliza-
tion ability of the proposed method under complex working conditions and distributed generation access conditions. The
results of this study can provide an auxiliary decision function for existing fault location methods.

Key words: fault location; stacked auto encoder; long short term memory network; intelligent electronic devices; mul-

ti-branch distribution systems
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Table 1  Test results of algorithms for different fault types
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Table 2  Test results of algorithms for different fault types
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CNN 421 538 136.1 0.3158
LSTM 2.76 436 1513 0.3415
SAE 3.51 5.17 120.9 0.3837
FiriZery 1.53 2.73 196.1 0.4368
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Table 3  Test results of different DGs access

3 SRR % BRRARE %
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e 1 3.68 5.12
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Table A1  Fault sample parameters

SH HfH

a7 2Rk 1 BILRK 7

A B M 5%F] 95%(H A 5%)
R FL FE/Q 0.1, 10, 30, 50
WBEARTAR 71/(°) 30, 60, 90
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