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Research on Fault Diagnosis of Transmission Line Based on Multi-source Information Fusion
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Abstract: With the accelerated construction of new power systems, the scale and complexity of transmission
systems are constantly increasing. Therefore, it is urgent to study transmission line fault diagnosis algorithms that
utilize multi-source data as driving sources and meet requirements for accuracy and low time consumption. A multi-
source information fusion transmission line fault diagnosis method based on the improved NRBO-XGBoost
algorithm was proposed. Firstly, by analyzing the measured electrical quantities and action switch quantities on
both sides of the line protection, the correlation features of time/frequency domain differential current and
differential voltage, transient polarity , and action signals under internal and external fault scenarios were decoupled.
Then, the decoupled multi-source fault feature vectors were input into the XGBoost serial learning algorithm, and
the NRBO algorithm was introduced to globally optimize the training parameters of XGBoost. Finally,based on the
identification output of the improved NRBO-XGBoost algorithm, a complete transmission line fault diagnosis
model for internal and external faults was obtained. An IEEE-30 standard node transmission system model was
constructed using PSCAD/EMTDC. Through testing in four typical scenarios, the results demonstrated that the
proposed multi-source information fusion algorithm achieves a line fault diagnosis accuracy of 99%, meeting the
required threshold. Additionally, it exhibits certain advantages in terms of diagnosis speed compared to traditional
intelligent algorithms.
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Fig.1  Time-domain equivalent circuit for line external faults
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Tab.1 ~ Sample statistics for training and testing sets
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Fig.10  Confusion matrix of identification results of the

XGBoost-NRBO algorithm
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Fig.11  The fitness curve of the NRBO algorithm



B, F T SRS & ARG dr R XM T AT T

WA 20254 $55K H4m

33 5HMEEISEEERERERTLE
R T HE 2 B0 T R A R 2 W B A
BT HADL G FE e, B X S . A
A T) 5 A A D s 5 R 1) R R R R T Y
XGBoost-NRBO #{ & i2 Wi 5. 43 %1 5 SVM,, PSO-
SVM, NRBO-SVM #iI PSO-XGBoost, L4 & A {ii J]
NRBO ZH4 AL 9 XGBoost #4735 L, % &4 [F]
PR B DX DY MR 3 55, B ASCHE A A 458 1 %
FZWikERT . o Pl S EUR A i 50
Ak AR KBS — % B 109K, R B 91 tR 1k
6% TBA IS B BE A SR
fEHRENLECOT G — AR, BT SR EE S
WP RNk 2 iR . BeAh, K 12~ 14 45 1
SR W R TR XS g R
R2 BEGEIBIE R LR
Tab.2  Performance comparison of various fault

identification algorithms
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Fig.12  Confusion matrix of SVM and XGBoost

identification algorithm test set
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Fig.13  Comparison of parameter optimization

effects between NRBO and PSO
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