$£39% F 128
2019 F 12 A

® 2 & #H wE &

Electric Power Automation Equipment

Vol.39 No.12
Dec. 2019

e HEBAS sy A S g 23 R ) R GE 8 Ak VAL 5 Tk

B Sy -90
(FBMAk® A ITHEYL gLFER, BN BE 350116)

BE . ASENGMERFETORB2ANAG @, R E T —F LABIFR RGBT RI R A
MGMAERAREE > AR, FENLTRPTIINLLEN, ik T AT %3 3 AR 6921058
B B AR 0 R I 2 5 A 7 kAR B IR T A BALR K2 A 2L A, % 2 AKX R £% AL
B, AT AR BRI, ETEEE39 ¥ S A% PHt AT AiE (b AL RAW , XA LR BRI F %, K
a AR T A8 M) BB AL 692 ) R B B R R AR ) BUMA S R 2 ra R TR R H e B B, ik T AR 6 3L

KEWREF R
FE 5SS TM 731

0 355§

Bifi 5 87 e TR A L9 (R 388, o RE VIR 1% [ sk v
FTBE AL XS HE ) 2R G 1 Bl A o o B B R 5 [R] s P
FREVR S o JTH S A AN Y R E M TR A =
7 S ) L DX 2% KR 4 A ) ek Y R A A
FEL PR 55 R DXL IO g DX 249 TR 52 T 3 A 22 L 1) A
HRZM AR Rl ORI S AT R R kAR B R AR
Ak, B 1 R G ) 2 A R R 1 R T T B Pk AR
TR RGEHIRE A RE , Hisf A m s
A3 G AR SR FAR R A A e 2 B A ek e
DA R R s A rERE . L, 37 Il & &R
45 (WAMS) i HL ) 22 40 198 A A R 0 ) S5 4 1l B
HEH KB E

Fifi 5[] 20 A 00 24 5 (PMLU ) 7 HL ) ) i A0 2
%, FEHT O E L BEE N WAMS SERF AR R F 454
A NAE S o B R R R B D4R, 3 T4k
PR B kY R T ARG B UM 2 T ik Xl
TAEN G KRB ) B2 M i ) RGN & e
PEBEE T LA . B IR 3 7 0 A AR ) B AR AR
U B AL S A R R S R R
Bt 1 SR ) o7 2 AR B AT R RS R SRR
EHEMREGER. BRESRIT T RENIRE T
1B, FEE T F R H A T A M2 H AR (ANN) 7 g
TR (DT)™ | K= H5e 48 3T (K-NN)™' | 32 £5 i) 12 HL
(SVM)!0! TRJE 24 o] WEEHL AN 22 S Bk T 1 &R
4t 1 FeE HEVEAT

BT SE B E AR A A S5 L B AT AT
Y is HH#A:2019-01-14; &[5 HH#A:2019-09-30
HEEWHE AREL T HFHIPHEF A3 B (JTI180018)

Project supported by the Scientific Research Projects of

Fujian Province Young and Middle-aged Teacher Education
(JT180018)

BB E F AR R HES; ) A%
kR ERG:A

DOI:10.16081/j.epae.201911032

RESZ B P A 401 X 20 R 2 R GUIR S
i AR SN o B0 I ] BE 20 B T ML g7
SRR B PG S5 A T O R, AN SO 2 AT &5
JE AR MR Pl SR A2 IR - (O B BUAS B K, H i Ao
TUTE I3 S A2 AL BE TS 5 @ PR IR AR 2t 2, 16
iR A AR i 1 DL R B

A5 H S g (VAR [ 4 i 28 1 —
Fft, VAE BEAE X i 4 SR RAE f 2R AT S B, i 5 A
2 B4 e B AR A R TS W] BE S AR B RN RIS R .
— B A GRS AN, VAE B2 A8 53 DL S HE T, 38
Ao T4 R B R T I R ) S A ol A A
A5 3] B e B R AE AT S A B R, A ) T R )
Finniz AL hg

M 7 2 o R Bl i SR, S O 45 R B
R, MRS SR A R K B, W i R i B R 2 B
eI S BT, PRIk 2R P 41 3RS e ik 0 75 s S AR,
SE 5 e AR E SO0 T B0 22 55 BN W, At RE A% Dk
AT AT I 0. X T TR R Bl Y )
T 75, i A F AR 2 S K 2 1 2 B B L
T80 B R B i B S Wi S 0 22 5 o AL
8 L3 b IS A R Y B BT 2 DA AP 7
S o

AR 3CE o b S T OE & R o A Bl g Y AR
(SVAE) By, F ] VAE By 33Z fLRE ) , A
W P S PEAE SR AR o [R]IN,  E—ERRE
DI IR, 25 2 58 N R BT AT Rk AL BIL 2 (8] ) e R D £
ZETR B B, BEATRAAE 4R B 0 5 A 3R e
Jrv R ke A S RO 221, i £ OB 7 i S O T
255 , B IR R R P R PR S5 SR A2 M

1 VAE&Z

FI 20 B i 2 TR 2 5 ) i Y — b G B o o
TR, e Ao 2 45 46 o R A IR S R {ER 4 B 114 e



F 128

FL, A TR ALY I S A Y L R AR E WA T i &

Fon, A AR R A BRI AT B, 45
DL T

R e LR
A FHEE

IR B 1)

ERANEY

ki b A {5

fif A

E1 BHmE:REl

Fig.1 Structure of self-encoder
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Fig.2 Principal structure of VAE
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Fig.3 Structure of SVAE+Logistic evaluation model
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Table 1 Influence of different noise intensities on

discrimination results
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Table 2 Influence of different power angle thresholds

on discrimination results
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fi/(°) JTMEA  50dB 40dB 30dB 20dB 10dB
0 9782 97.87 9787 9775 97.51  95.15
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60 98.64 98.65 98.59 98.51 98.49 97.77
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Table 3 Discriminant time and equivalent power angle

corresponding to different power angle thresholds

. FINZL/ s /)
Foley  BERA BRRA BRI
10% 50% 10% 50%
0 0.21 0.21 28.18 24.93
10 0.25 0.25 39.10 34.51
20 0.28 0.29 46.88 43.53
40 0.36 0.38 65.76 61.37
60 0.44 0.49 82.02 78.51
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Table 4 Discriminant time obtained by traditional method
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Abstract: From the two aspects of model construction and characteristic quantities extraction, a transient
stability discriminant model with better noise immunity is proposed. A stacked variational auto-encoder is
adopted to construct the assessment model. Besides,a 1.2 regularization method is introduced in the trai-
ning process, which enhances the generalization ability of the stability discriminant model. Meanwhile, the
characteristic quantities extraction time of the proposed method is different from the traditional method. By
setting the threshold of the maximum power angle difference of all generators,when the system develops to
the threshold, the characteristic quantities extraction is carried out. The simulative results based on IEEE
39-bus system show that the miscalculation of the stability assessment model is greatly reduced with the
proposed characteristic quantities extraction method. Meanwhile the reasonable threshold will not affect the
start of real-time control methods,and the noise immunity ability of the model can be also strengthened.
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