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Fig.1 Structure of CVAE-GAN
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Fig.2 Loss value changes of generator network of
CVAE-GAN before and after improvement
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Table 1 Performance comparison among

various data augment methods

K dE g ik Psp / % Pur /Yo P! T Qp ) P
ToEARE G 99.80 84.42 91.78 99.03
ROS 99.93 92.21 95.99 99.55
SMOTE 99.25 94.81 97.00 99.03
Bt CGAN 99.32 96.10 97.70 99.16
ek CVAE-GAN 99.80 98.70 99.25 99.74
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Table 2 Performance comparison among various data

augment methods under wide-area noise

BAERGRITE  ow/ % G/ T oo/ T Pp/ %
ToEHE G R 99.86 89.61 94.60 99.36
ROS 99.12 94.81 96.94 98.90
SMOTE 98.30 94.81 96.54 98.13
ik CGAN 98.78 93.51 96.11 98.52
PeifE CVAE-GAN — 99.86 96.10 97.97 99.68
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Table 3 Test performance of model in N-2 scenarios

B o vk o/ % PR/ % Poen /% Pa. P
TE R 99.55 79.25 88.82 97.40
Ytk CVAE-GAN — 98.55 96.23 97.38 98.30
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Table 4 Performance comparison among various data

augment methods under high dimensional data

B BT Tk ‘PSR/% ‘PUR/% qu»me:m/% ‘PAcc/%
TeE ARG 99.98 73.93 85.97 99.28
ROS 99.76 76.79 87.52 99.15
SMOTE 99.82 87.86 93.65 99.50
it CGAN 99.68 90.36 94.90 99.43
Peifk CVAE-GAN — 99.79 96.43 98.10 99.70
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Abstract: The proportion of transient instability samples in actual power system is small, and imbalanced
data reduces the recognition rate of instability samples and reliability in data-driven transient stability
assessment (TSA). Aiming at this problem, a sample augment method for TSA of electric power systems
based on improved conditional variational auto-encoder with generative adversarial network (CVAE-GAN) is
proposed. The composition ratio of input samples is improved to enhance the model’s ability to learn dis-
tribution of instability samples, the model network structure is improved to adapt to the characteristics of
electric power systems measurement data,and the pre-training is adopted to provide a good initial state for
the model to promote training convergence. The high-quality instability samples are synthesized by using
the improved CVAE-GAN model trained, and added to the original samples for sample augment. Then the
classifier is retrained to achieve online TSA. The test results of the modified TEEE 39-bus system and
the modified 500-bus power grid in South Carolina show that the proposed method can effectively learn
the distribution characteristics of the original data, achieve sample augment,and thus improve the accuracy
of TSA and the recognition rate of unstable samples.

Key words:data augment;data imbalance; CVAE-GAN ;transient stability assessment;electric power systems



