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Table 4 Relationship between transition resistance

and model misjudgment rate
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Table 5 Influence of neutral point grounding

mode on fault section location accuracy
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Table 6 Influence of missing data processing method
on fault section location accuracy
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Table 7 Influence of load fluctuation on

fault section location accuracy
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Fig.4 Schematic diagram of misjudgment distribution
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Fig.5 Shematic diagram of confidence distribution of

misclassified sample categories
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Single-phase grounding fault section location in distribution network based on
LightGBM algorithm
ZHENG Yibin',WANG Huifang',ZHANG Lei*,JIANG Kuan',YANG Wenbin*,ZHOU Caiquan®
(1. College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China;
2. POWERCHINA Huadong Engineering Corporation Limited , Hangzhou 311122, China)

Abstract: Limited by the configuration of measurement equipment,the fault section location in the isolated
neutral distribution network widely distributed in China has been a problem for a long time. Faced with
this issue,a fault section location method based on LightGBM (Light Gradient Boosting Machine) algorithm
under the condition of limited measurement is proposed. The proposed method can accurately locate the
fault section in the isolated neutral distribution network by regular RMS (Root-Mean-Square) values of
phase currents without additional installation of PMU (Phasor Measurement Unit) , nPMU (micro-Phasor Mea-
surement Unit) ,voltage transformer and other measuring devices. By analyzing the measurement information
and grid structure of the original target distribution network,the LightGBM algorithm is used to establish
offline fault section location model to quickly locate the fault section online. Specifically, the variations of
the pre-fault and post-fault steady-state RMS values of line currents are taken as the core features. Other-
wise, aiming at the possible deviation of model prediction results,the error-prone line labeling and category
probability method are used to assist in identifying misjudgment situation which further improves the relia-
bility of prediction results. The feasibility and efficiency of the proposed method are verified by using a
modified IEEE 123-bus test system.

Key words: fault section location; distribution network ; superposition principle; LightGBM algorithm ; artificial

intelligence



B A

Zn
: Zs L "”
ES
N ey
Zr 71

() LR Bk R S TR A

:Zs

Es

(o) Pk A Hetth RGeS TR

[ Al

»

A

At t+At
(o) R R AL L R B

B Al ST EM ARG L S PHEEMEER. ENRSREE
Fig.Al Schematic diagram of steady state before and after a single-phase grounding fault in
isolated neutral distribution network
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Fig.A2 Flowchart of proposed algorithm
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