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Transient stability assessment method based on adaptive capture of instability patterns
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2. State Grid Qinghai Electric Power Company, Xining 810001, China)

Abstract: In the transient stability assessment (TSA) problem of a power system, the limited data mining ability of
common machine learning algorithms prevents further improvement of TSA model evaluation accuracy. To solve this
problem, taking different instability patterns of power system data as the entry point, a TSA method based on adaptive
capture of instability patterns is proposed. An adaptive stability judgment combination model is constructed, one which is
composed of multiple sub-evaluation models and an instability pattern discrimination model. First, the original data set is
classified according to the different instability patterns, and several sub-evaluation models are trained for different
instability patterns. Then, the weight value of the instability pattern discrimination model output is used to integrate the
sub-evaluation model, and the instability pattern of the input data is captured adaptively. Finally, a case study is performed
on the IEEE39-bus system and the East China power grid system. Simulation results show that the proposed method can
reduce the negative rate of unstable samples and further improve model evaluation accuracy, which verifies the
effectiveness of the proposed method.
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Fig. 1 Ensemble learning framework for adaptive

capture of instability patterns
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Table 3 Evaluation results of sub-evaluation models

using different structures

Pt Pooo/% P /% P /% G, %
SVM 97.97 1.59 244 97.98
SVM + A7 98.62 1.19 1.54 98.63
LSTM 98.27 1.03 2.49 98.24
LSTM + A3 71k 98.90 1.51 0.77 98.86
GRU 98.53 0.97 1.93 98.55
GRU+ A7k 98.97 1.35 0.77 98.94
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Table 4 Influence of different noise intensities on transient

stability evaluation results

" 2 /%
it —
LM 50dB 40dB 30dB  25dB  20dB

DT 9630  96.14 96.10 93.87 91.08 87.68
KNN 9727 9727 9730 9720 9724 96.94
SVM 97.97 9797 98.00 97.77 97.67 97.50
CNN 98.10  98.10 98.07 98.17 97.97 97.37
LSTM 98.27 9827 9837 98.14 97.80 96.67
GRU 98.53 9840 9833 9837 9777 96.74

GRU+A L

. 98.97 9897 9894 98.62 9830 97.70
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Fig. 6 Weight distribution of different instability patterns

on each sub-evaluation model
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Table 5 Evaluation results of different classification

models on East China power grid system

kit Po/% B./% P/% G/ %
DT 95.48 3.68 7.31 94.49
KNN 97.01 2.19 5.64 96.07
SVM 98.11 0.70 6.25 96.48
DBN 97.39 1.63 6.23 96.05
CNN 98.32 0.89 3.62 97.73
SSAE 98.10 0.32 7.82 95.86
LSTM 98.21 0.81 5.42 96.86
LSTM+A L J5i%: 98.43 1.51 1.76 98.36
GRU 98.35 0.71 5.11 97.06
GRU+A 5% 98.61 1.34 1.49 98.58
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Table 6 Training time and single-sample evaluation time of

the combined model in different systems
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