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ABSTRACT: Accurate and fast assessment of power system
transient stability is essential for maintaining the safe and
stable operation of the power grid. A transient stability
assessment method based on temporal convolutional network
(TCN) and adaptive graph convolutional network (AGCN) is
proposed to enhance the accuracy of assessing power system
transient stability. This method models the transient stability
assessment as a sample space mapping problem. The amplitude
and phase angle of the bus voltage before, during and after the
fault are taken as the input. The time convolution network is
used to extract the time series characteristics of the transient
data, and the adaptive graph convolution network is used to
process the topology information between the grid nodes to
mine its spatial structure characteristics to realize the fast and
accurate judgment of the transient stability of the system. In
addition, in model training, the focal loss (FL) function is used
as the objective function to improve the model tendency
problem caused by the inherent class imbalance of transient
samples and the error-prone problem of difficult-to-classify
samples in the stable boundary region. Finally, the proposed
method's effectiveness is validated through simulation analysis
using the IEEE 39 and IEEE 145 bus systems.
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Fig. 1 Temporal convolution network structure
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Table 2 Test results of different loss functions
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I AE S 99.26 98.18 98.53 98.35
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Fig. 4 Confusion matrix of different loss functions
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Fig. 5 Model assessment performance under different
sample imbalance ratios
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Table 3 Test results of different assessment models

LAY A 1% R /% P /% F /%
DT 94.92 86.13 90.77 88.39
SVM 95.41 87.59 91.60 89.55
CNN 96.72 90.51 94.66 92.54
LSTM 98.03 94.89 96.30 95.59
TCN 98.28 95.62 96.68 96.15
GCN 98.35 95.99 96.69 96.34
GAT 98.44 96.70 96.35 96.53
AGCN 98.93 97.08 98.15 97.61

A 99.51 98.54 99.26 98.90
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Fig. 6 Assessment performance of each model under
different noise levels
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Fig. 7 Assessment performance of each model under
different topologies

REHPEAL T AGCN . HoAt AR AR BE % > RNy J2 4
LA TR RGN A Rt
BAEH AR I RERINAE
3.6 FREMERGERBYIES T

itk — U UE BT P A A AE O R 4
AL PERE, SRAH IEEE 145 5 & R GAE N EI 3T
BT, ZRA T 50 G R BN, 145 KB, 453
S o BEATLIE BER 43 2R B 43 0 v B = A %
B, #hFELLESIE 3 . HHAE R 8670 AMEEA,
FOBFEA 7159 4, RESFEA 1601 4. BT RGM
B, WY B, g i fe I gl 72
o L AT S B O 145, JEIE R LA A
SR T AN, ARSI mAE S I 3.3 4.
RULE IEEE 145 77 SRS Rt ss R andk 4 Frox.

ALLEH, PR IEEE 145 H S R4 1
PRI T Hofth S L2 0 FEBE A, HER R AN F, 2035
Iy BIAERRAE 99.31%F1 98.43%, B A B A 1
e . IX U BH BT SR AR AN T B RS I R 4 R A B A
EHES

%4 TREIFEREE IEEE 145 F AR5 LR ER
Table 4 Testing results of different assessment models on
the IEEE 145-node system

f T Ao 1% R.. /% P, 1% Fy 1%
DT 93.19 80.21 88.00 83.92
SVM 94.69 82.29 92.94 87.29
CNN 96.54 88.54 95.51 91.89
LSTM 97.69 92.71 96.74 94.68
TCN 97.92 93.75 96.77 95.24
GCN 98.15 95.31 96.32 95.81
GAT 98.50 95.83 97.35 96.59
AGCN 98.85 96.35 98.40 97.37
AL 99.31 97.92 98.95 98.43
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Table 5 Comparison of time efficiency of different models
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100.01 r 100
—— Acc F
99.54
99
o\o o
S S
2 99.0 =
98
98.51
98.0

T T T T T T T T T T 97
12 14 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0

4
B A4 MESHAOEHIE T XHRE M RERI R

Fig. A4 The impact of difficulty sample modulation factor on model performance



M B

9—1 7

o

19 o
o] |

¥ 33

© ©

Bl IEEE 39 5 2 RG4EHIE

& B1 #FHRINEITHER
Table B1 New topology operating modes

35

Fig. B1 Structure diagram of the IEEE 39-node system
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