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AC contactor fault recognition based on ERF and BO-SVC
LIU Shuxin, QI Xinzhi, LYU Xianfeng
(Shenyang University of Technology ( Ministry of Education Key Laboratory of Special
Motors and High Voltage Electrical Apparatus) ,Shenyang 110870, China)

Abstract:In response to the challenges posed by imbalanced samples leading to low recognition accuracy and high feature
redundancy in AC contactor,a novel composite recognition methodology which is leverages embedded random forest (ERF) and
Bayesian optimization-support vector classification (BO-SVC) is introduced. Firstly, the extraction of contactor state features
from the full life testing platform designed for contactor is initiated. To counteract the low recognition accuracy caused by the
imbalance among different state samples,a sample balancing strategy based on the weighted method is proposed. Subsequently,
the ERF is employed to perform feature selection and reduction on the balanced samples. This process leads to the extraction of
optimal features that represent the dynamic patterns of AC contactor state changes. Following the feature extraction step, the
selected optimal features are fed into BO-SVC recognition model. A comprehensive evaluation of BO-SVC's fault recognition
capabilities is undertaken, compared with two other representative models, the performance of each model is evaluated based on
three indicators: accuracy,recall,and F1-score. The results of the proposed method reaches 95.22% ,98.91% ,and 97.01%,
respectively, all of which are higher than the comparison models. Using F1-score as an indicator,the performance of each model
is tested on four sets of samples,and the results showed that the F1-score of the proposed method is on average 0.56% and
27.28% higher than the compared models, respectively. The research in the article effectively solves the problems of redundant
characteristics and low fault recognition accuracy of AC contactors.
Keywords: AC contactor; fault recognition; imbalanced samples; feature selection; embedded random forest ( ERF) ; Bayesian

optimization-support vector classification ( BO-SVC)
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Flexible DC distribution line protection based on measuring voltage Fréchet distance
JIN Enshu, ZHANG Shuangshuang, HU Xiaochen, WANG Rutian

(Northeast Electric Power University ( Key Laboratory of Modern Power System Simulation

Control and Green Energy New Technology Ministry of Education) ,Jilin 132011, China)
Abstract : The multi-terminal flexible DC distribution system has developed rapidly and has obvious advantages in integrating
new energy. However,rapid and reliable fault identification is one of the challenges in its development. To address the issue of
the inconspicuous high-resistance fault characteristics of multi-terminal flexible DC distribution lines and the associated
protection difficulties , this paper proposes a single-ended protection scheme for flexible DC distribution lines based on measuring
voltage Fréchet distance by analyzing the transient voltage fault characteristics before the converter station blocking. Firstly, the
protection start-up criterion is constructed based on the transient change rates of voltage and current measured by the positive
and negative electrodes. Secondly,single-pole and bipolar faults are distinguished by the voltage change rate measured by the
positive and negative electrodes. Finally, the internal and external faults in the unipolar and bipolar regions are identified by
using the single and bipolar measurement voltage Fréchet distance to construct the integral, and the unipolar fault is selected
according to the positive electrode voltage change rate. The PSCAD/EMTDC simulation results show that this scheme can
simultaneously meet the requirements for rapidity and sensitivity in protection,and has good resistance to transition resistance,
which is not affected by the distributed capacitance of the line.
Keywords : flexible DC distribution system; symmetric monopole; Fréchet distance; single-ended protection; transition resis-

tance ; measuring voltage
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