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Identification of voltage sags source based on multi-class support vector machine

Lii Gan-yun, FANG Qi-pin, CAI Xiu-shan
(College of Mathematics, Physics and Information Engineering, Zhejiang Normal University, Jinhua 321004, China)

Abstract: Due to its good performance of time-frequency analysis, S-transform is utilized to obtain the amplitude, time, frequency
and phase of the transient signal. A new approach based on S-transform and multi-class support vector machine (SVM) is presented
for identification of voltage sags source. Firstly, through S-transform time-frequency analysis, some characteristics related to voltage

sags are extracted, and those features are trained and identified using multi-class SVM. The experiment results confirm that this

approach is effective to identify the voltage sags source and can be applied to power quality monitoring system.

This work is supported by National Natural Science Foundation of Zhejiang Province(No.Y1090182).

Key words: power quality; S-transform; multi-class support vector machine; voltage sags source; identification

ST TMT714

0 3l5

FEL 227 A A i (4t R F R A (BT P R 0
HI) 10%~90%[F1=fAf, LI ARSI R 0.5~30
AN R R S AR, ERE ) R
WARHEBN ™ . YRG5t 80%IIR 55 % i BIER: LL M
FH P 45% 2 A Bl 5 k35 5 s RS 1 AT G o T LA
X HL PR 37 [ R AT W AN AT B 1 e e 1 F 0 ) R
FH P 2 1l (2] gy, 1 ELAT BT H0 o &R 4 H R o Y
Py,

AT, R RN 752 SCk[4]42
B PRI A 1 T B T v, AR
FEAE, TR FRIR, SEOLE FRIRE L. SCHR[S-6]4E
NV RE SV S5 A T, Il N R
R B IR, ARG BT RE ST 70 2%, (H4RIR
BRAEAEAR D o SBR[ 714 S T8 R 2 8 0l 1) 8T PR U
RIS RSN F R, &

HEEWMB: oy AAAFALAAD (Y1090182)

SCERAR RS A L

1674-3415(2010)22-0151-05

RIS, HSIEZE

S AR It AL L /NP A AN e IR A B AR
fili B 256 R SR I — RIS BT %, B BT
F A3 AT A6 3, 8 H A B R R > THTE
PR MR . ASCAENHT S ARH s FIEA |, 52
322 70 JESCRF R AL i A BRSO i
EGII S AR RIS PRI B AL, XA 2
O RSCHF ) AL R R AL AT IR 73 3. Ay
FLERRWIZ 7 I REAT R O 2 2R

1 S TipyE KRR

S A2 Stockwell T+ 1996 4E4 H g —Fftirt
S TICIBUIE AN IR PP OF GAINE L N: N1 i o I I
OEEREFIEIN TR

55 s(t) 'S A4 U

e dr (1)

- |f| NG
W@fﬁ&f@V;e 2



-152- &N &R BEH

|f| thZ

K p@, f)=—te 2 ™ NEiE 0, 7
J2n
WA LRI ] ¢ B E B HL
HIHAT Ny -

sy =["[[ S, f)drIeds ¢))
T S AR 5l B[Rl ¢ R AT HEH S AR
(1B S 3N -

e [ ) )
S[JT’NT]_,;OX[NT le e

2 BEERME

FEL P 227 oA 42 77 2 B R ] i s 24 38 o A g
R, RS I A B A B R S 1R TR
B ST I 2 A TR AR Mot FEAILA 3 A e
KAy BN S5 5L IR 5 R T
2.1 5EREHFES| R EPE

R RGuaiTid i, BT E. AR,
W& s LA M e e R R AR T e 5 |
S R R A A, W A BT
HA PR 2 RIS B JHLbC A I i) B e A g ok P ]
AR 5 2 ) R IR (B JEANANAR )R] AT e PR R R 2
Pib. 1 BT B = ARG . PR R A
L i A o o R S B T 0 SR TR T

& 18 /pu

7/ s

R

B 1 ERERES B EEE

Fig.1 Voltage sags due to short circuit faults
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Fig.2 Voltage sags due to transformer saturation
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Fig.3 Voltage sags due to induction motor strating
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Fig.4 Amplitude curves of 5"-harmonic of
two types of voltage sags
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Fig.5 The fundamental-frequency amplitude curve of

three types of voltage sags
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Tab.1 Part of testing data
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Tab.2 Accuracy comparison of methods
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