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Adaptive Assessment of Transient Stability of Power Systems Considering Unbalanced

Sample Distribution
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(China Electric Power Research Institute, Haidian District, Beijing 100192, China)

ABSTRACT: Data-driven methods for transient stability
assessment can quickly and accurately evaluate the transient
stability of power systems. However, they still face the
challenges of data imbalance and insufficient generalization
capabilities in scenarios with small or weak samples. This
paper proposes an adaptive assessment framework for transient
stability that combines Generative Adversarial Graph Networks
(GAGN) with active transfer learning to address these issues.
To tackle the imbalance in the sample distribution within power
systems, we have designed a data augmentation algorithm
based on GAGN. This algorithm constructs the state quantities
of each component in the power system and their topological
relationships into graph data. Collaboration with the generator
and the graph attention discriminator produces unstable data to
assist in model training, effectively improving the model's
accuracy in identifying imbalanced samples. To enhance the
model's generalization ability in new scenarios and to achieve
rapid model updating, this paper introduces an active transfer
learning strategy for updating model parameters. High-quality
samples are selected using an entropy uncertainty method, and
the model parameters are updated through fine-tuning. The
effectiveness and practicality of the proposed methods have
been validated on the IEEE 39-node system, improving model

adaptability while reducing update costs.

KEY WORDS: transient stability assessment; generative

adversarial graph network; active learning; transfer learning
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Table 1 Model evaluation performance

R Acc/% Pre/% Rec/% F1/%
DNN 96.16 96.24 96.13 96.13
LSTM 95.53 95.61 95.52 95.53
CNN 97.63 97.65 97.62 97.63
SVM 94.92 95.04 94.83 94.92
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Table 2 Model evaluation performance under different
feature sets
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Table 3 Performance of enhancement algorithms
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Table 4 Evaluation performance of sample enhancement algorithm models under different sample proportions
wm o BTk SRS
Acc/% Pre/% Rec/% F1/% Acc/% Pre/% Rec/% F1/%
10:1 97.77 98.16 88.39 92.60 97.77 97.78 97.77 97.64
1 CNN 100:1 99.23 83.69 78.64 80.95 99.23 99.18 99.23 99.20
1000:1 99.90 49.95 50.00 49.97 99.90 99.80 99.90 99.85
10:1 96.15 96.25 96.12 96.15 96.15 96.23 96.15 96.15
CNN+GAN 100:1 99.60 99.60 99.60 99.60 99.60 99.60 99.60 99.60
1000:1 99.95 99.95 99.95 99.95 99.95 99.95 99.95 99.95
10:1 98.83 98.82 98.83 98.83 98.83 98.83 98.83 98.83
CNN+GAGN 100:1 99.68 99.68 99.68 99.68 99.68 99.68 99.68 99.68
1000:1 99.98 99.98 99.98 99.98 99.98 99.98 99.98 99.98
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Table C1 Performance evaluation of the sample enhancement algorithm model under various sample proportions
R PARiA PER SIS

RS LA Acc/% Pre/% Rec/% F1/% Acc/% Pre/% Rec/% F1/%

HARRRG 10:1 96.97 93.65 85.89 89.31 96.97 96.84 96.97 96.92
100:1 99.00 99.50 54.55 58.08 99.00 99.01 99.00 98.59

= 10:1 99.46 99.47 99.46 99.46 99.46 99.47 99.46 99.46
100:1 99.58 99.58 99.58 99.58 99.58 99.58 99.58 99.58




