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Classification of composite power quality disturbances based on piecewise-modified S transform
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Abstract: Aiming at the classification and recognition problem of composite power quality disturbances, a composite
power quality disturbance recognition algorithm based on piecewise-modified S transform and RBF neural network is
proposed. Firstly, the S transform is modified by segmenting the time resolution and the frequency resolution. By
analyzing the obtained mode time-frequency matrix, the characteristic curve that can reflect different mutation parameters
of the disturbance signal is drawn. Secondly, 10 types of characteristic parameters for pattern recognition are extracted by
using statistical methods and optimization. The RBF neural network classifier is designed to classify the extracted feature
samples by training and classification. Finally, six types of composite power quality disturbance classification including
five single disturbances and harmonic and voltage sag, voltage sag and flicker, etc. are simulated under different noise
environment. The simulation results show that the proposed scheme is superior to S transform and global approximation
networks in terms of time-frequency processing ability, classification ability and learning speed, and is robust and can
accurately identify multiple kinds of single disturbances and two kinds of disturbances simultaneously composite power
quality disturbance.
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Table 1 Classification of power quality disturbances

255 LK
- LR Eamﬁﬂ: BRI, RS A
kA
Fadhah HURIAAS . RHLR, SEHUR. . (R

T L SE FL AR TR Sl R AR I TR A7 AN
SE S PRLIG S T oK 22 R ARSI 5 24T )5 1T
AT TBEE-1159 fRvfE, R4 CHR[12-14], FIH
S BN T Z & Re T s AT
W& 2 PR

2 A WA TR LB 2 SR 1A SE TR
HEHG T 2S5 A R R —Pus) oA
I, AR X AR A TG, &
m%ﬁ%%%%%ﬁ,gﬁ%ﬁﬂ%%ﬁﬁ%%ﬁ
R,

®?2 ERREREBMNESHKRE

Table 2 Composite power quality disturbance signal models
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Table 3 Characteristic parameters of composite power

quality disturbances

FFAE SR RRAE
F1 I B (L 2 26 3400
F2 IS} e 0, 2% £ b v 22
F3 FLATRALE R /D T 95% KA A5k
F4 FEITEAE IR T 105%H0 KR SAN L
F5 FEITE A AR IRAE /N T 20%A0 KA AN
F6 AR 4 2 55— AR A AT X N [ AT
F7 BRI 0 2% 2 285 — AN AE 55 BT I (R AR
F8 BRI 25 28 585 DU AN AL A BTt I R AR
F9 PR MEAE 0 4 L b=
F10 AR HEZE T 7 AR S (E
N
By x=—3x (10)
N&
N —\2
WREZE: o, = %;(xi—x) (11)
1 N
TR, 0, = =2 (12)
i=1

3.3 RBF &M EMHIRE

RBF 128 W 2% fi 0 0B N 12080 5 70 AR A
o N S . ASCRCE RBF ME 5T A
B 10, MNHBMETE S RS 10 4145
fiEsE, Hli RN 5, IR 5 MR
2o ZEPUsr O HON M B ) &
o, e EA Ik 4.

% 4 RBF W&EHIHIRE
Table 4 RBF neural network outputs setting

") N Y2 V3 Y4 Js

HI A

I B

KM C

FAD

FAE

FAF

4 HEWIE

FETER 2 A, ASCAHH] Matlab #44:
A AR BN 5 200 2, Hirb 100 4H4F 24 RBF M
NGB, R MAREAE, PeahiesmH
FITRAEL I A BEHL= A o A5 5 FIRFEZ N 3.2 kHz, K
FEIFIE R 0.2 s, FEEAAN 50 Hz, il or2k
I 20 dB MR IREE R . o RAR Al H
Matlab 1 newrb()eR LA HE, KM IE AL 25 254,
1R SE R B OE R ek A, B

(= = =

0 0
1 0
0 1
0 0
0 1
1 1

S O = O O O
S O = = = =

(b=l [ el
hj(x)—f_{b—j/ =exp —Tl (13)

Kb GO j AN FERREIR AT s by PE

AL PR H S s A T8I o — T BLE ik
FINZU

AT H 4 spread J& RBF #IZE 4% (1 T ZL S 4,
spread FRMEBEE BN, TEMNAREAS 1) 45 30O 6T ,
E B E PR 3 DR 32 5 M o 9% 1) Mg 12 [ FH 0L 45 K
J, ARLATEIIA spread Jy 29 I 73 IR I
i, EER I 5,

AT HENGE S DL, R 5 2 &
20 dB A1 30 dB [l e, TR VAT
WEPERE . ANFIME R T RIABIRAE ) L 6. 3% 7
PR

x5 SERBHBIFEHIRRLE
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comparison with using MST
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Table 7 Characteristic parameters of power quality
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