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Table 5 Applicability analysis results of
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[ i BRI ARG BRI Wy
Y e Hi ke APRE APRE B
1 RH R I 0 FasE (5 FasE
2 SR 1 FasE FasE FasE
3 = AT % 2 K T B

I e 5P AR I B (S S0 — g R
2R T M) =i R ) TR R 37 5 2 (AR A8 — 27 I Bk 4%
LA RBM = 7k B R ) R A 3R 2 B A CRRAE Y BE
5 B M [A] (0 1E B0 2598 o Al O B 30y B & B, A
Yo 3 (18 I — 10 R B 2% 2 48 3nf M) = A B B ) v K )
B S A Y R AR B R SR A S AR
AIE ] A4S 2 IE B0 45 18, 3 B CNIN PRA AR U 7] 42 91 2]
T R R SCI AR B, IE MR A R R
PR R AL SRR A B T AR A IS . RS
TR AR SC T $ AR AIE R B G bl Y T A TR
RGBS o RS VRAL A T A 3 08 N
4.2.3 5 ULET ACFEAEXT LSRR

B A SO B i A ERIE 5 3 Bl R L B B A ER AR
HEATXF EL, o 36 GIE AR SCA B i ACRRAE 1 AT Ak . O
W RRAE AR 1 RIS SCR 0 i A RRTE S RRIE AR 2 MR
% AR T 4 XN T AR TS R AE 1 B A FRAE
FROE4E 30 AN 8 R G ARG FRAE 10 B0 A R AE 5 4%
R4 4 SRy AN 25 B8 H A B R AE 1 B A RRAE o R TR
Bl 23U 5 R R 6 3 I 45 A K 25 4% CNIN B AU [
PEAL S5 R 6 s .

12 6 AT LA A SOk B A REAE 7E 4% 43
DX PEA v 2 B 57, AT B o (R A R A e, TR B
T R L R R F Al i 25 K T HoAl 3 F 4% 55 4%
TEAE T AOME , FLYE 2o X R — 3, X A~
UL TR SOk RE S 1L e Ml 7 38 17y 5 T AR i
W5 10 A8 A, A8 8 B SRR AIE AR A K HE R
4.2. 4 i A CERAE B X H 56 E

8 A REAE B K D R, 2 5 B0 AL AR R O
T 552 W) Ak 235 5 19 S B 15 8 5 M A\ B o 2 1
iy G B TUAY X A R o A v 4R T A PR ELBS i T
TSI B ), 2% B PR AR SR S PR T A R I T
X3 PN 0 1 2 9 B 25 AR i 80 o e X U 45 AR 1 52
Wi R B 4, R I, 3 S R A A A R I R
Ho LAAr X1 R ] A S 56 i A e A R S R E 4L
MR R E T R Ace JRER L AHRE R F, X
3 F8 b5 ok % A% CNN BB B PP A 25 1, i3k 7
FIT7R o

P

ARLAF T 1) 2 P S AR VA A 2 B 2 I 2% Ay AR AE AR A U T

R6 BRI
Table 6 Comparison of input feature effects
g WATHE R W e
%' Ace/% La/% Fal%
1 99.64 0.24 0.12
2 98.90 0.72 0.38
! 3 99.40 0.42 0.18
4 98.80 0.96 0.24
1 99.23 0.51 0.26
2 98.76 1.14 0.10
’ 3 98.99 0.65 0.36
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Table 7 Assessment results with different numbers of
input features
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x8 AREHIFAXTHBANFETEEER
Table 8 Assessment results of input features with
different arrangements

A0 MERR A/ WERLY Y WREREL X
1 99.28 0.56 0.16
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3 89.58 7.56 2.86
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Construction Method for Input Features of Convolutional Neural Network for

Transient Voltage Stability Assessment

ZHU Lin*, ZHANG Jian', CHEN Da"?, MIAO Lu«*, LONG Fei®, YANG Wenjz'a3
(1. School of Electric Power, South China University of Technology, Guangzhou 510640, China;
2. State Grid Jiangsu Electric Power Co., Ltd., Nanjing 210024, China;
3. Power Dispatching Control Center of Guangdong Power Grid Co., Ltd., Guangzhou 510660, China)

Abstract: As a representative deep learning algorithm, the convolutional neural network (CNN) has been used in the transient
voltage stability assessment of the power system. However, the construction method and rationality verification for the input
features of CNN have not been thoroughly studied. For the transient voltage stability assessment of an AC/DC system, a CNN
based construction method for input features is proposed. Firstly, a two-stage partition scheme is used to reduce the dimensionality
and redundancy of the input features, i.e., the initial partition result is first given according to the system topology and geographic
location constraints, then aggregated by the similarity of transient voltage characteristics to obtain the best partition scheme with
low dimension and redundancy. Secondly, based on the partition result, the key factors affecting the transient voltage stability of
the AC/DC system are investigated and the input features that take in account both the steady-state characteristics and multi-
dimensional fault information are constructed. Finally, the constructed input features are applied to the CNN transient voltage
assessment model and verified by actual power grid data. Simulation results demonstrate that the proposed method has higher
accuracy than the traditional feature selection methods.
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