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Fig.l1 Training mechanism of GBDT
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Table 2 Test results of different models

Bl A /% R./% HAY A /% R,/ %
ANN 9718 9547 GBDT 97.99  96.68
KNN 9557  93.07 CatBoost 9839  97.77
DT 95.67  93.63 | i CatBoost 99.09  99.16
RF 9748  95.84
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Table 3 Comparison of confidence between CatBoost
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HEEY T, T, Ry./%  Ry/%
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Table 4 Assessment results of each model under

unknown operation condition

Bl A/ % R./% R A/ % R/ %
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Table 5 Assessment results of improved CatBoost

model when some values of samples missed
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Table 6 Comparison of calculation time

consumption among different models
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Transient stability assessment method of power system based on improved CatBoost
DU Yixing',HU Zhijian',CHEN Weinan',WANG Fangzhou',ZHANG Yihui’
(1. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China;
2. Electric Power Research Institute of Guangxi Power Grid Co.,Ltd., Nanning 530023, China)

Abstract: In the practical operation process of power grid,the dynamic parameters of power grid collected
in real time by phase measurement units usually contain some noise,and sometimes the values are randomly
deletion due to communication failures, making great influence on the transient stability assessment models
of power system based on artificial intelligence, for which,a transient stability assessment method based on
improved CatBoost is proposed. The binning algorithm is used to discretize the input feature data for im-
proving the robustness of model to noise. The weighted focal loss function is used for replacing cross-entropy
loss function,which improves the confidence of the model and reduces the misjudgment of model to unstable
samples. The samples with part of the measurement data missing are divided into separate nodes for continue
modeling, thus the transient information can be fully exploited from incomplete samples. The experimental
results of New England 10-generator 39-bus system show that the accuracy rate and recall rate of the pro-
posed method are superior than other machine learning algorithms, and the proposed method performs good
robustness to noise and values missing and has fast training speed and prediction speed.

Key words: machine learning; artificial intelligence ; electric power systems ; transient stability assessment ;

ensemble learning; CatBoost algorithm
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