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Tab.1 Comparison between AMIST and S-transform of swell add harmonic add oscillation transient ( SNR=40dB)
(iRl S0 AMIST {4 AMIST FHXI 2% (%) ST i 12 {E ST AN R 22 (%)
HL R4 TR (pu) 1.33 1. 3265 0.26 1.2745 4.17
FURATZI/s 0. 0455 0. 0460 - 0. 0448 -
ZERI %/ 0.1055 0. 1060 - 0. 1067 -
B IR/ 0. 06 0. 06 0.0 0.0619 3.2
3 YIS IRAE (pu) 0. 14 0. 1475 5.35 0.2086 49.0
5 YRR E (pu) 0.11 0. 1097 0.27 0.1762 60. 18
7 UGB IRAE (pu) 0.09 0. 0897 0.33 0. 1701 89.0
THD 0.21 0. 2087 0.62 0.2128 1.33
P e KAA (pu) 0. 45 0. 4369 2.91 0. 4253 5.48
YR R4/ He 1000 1000 0.0 995 0.50
PR TG %1/ 0. 1240 0.1239 - 0.1237 -
PSSR 2/ 0. 1320 0. 1320 - 0.1319 -
PRIt a] /s 0. 008 0. 0081 1.25 0. 0082 2.5

ANFMEWE LG T 1 SC IR 25 SRR e an 3k 2 firs . Hh
32 2 B4 AT A1, AMIST 7615 M LY Ry 20dB B X647
WEELRG AR XHHR 228 0. 52% , %R 15 e A A I AH
XJURZEN 4. 65% ;1 S B ¥ AEAF E LR 20dB B 1Y
BT AR E N 6. 56% , Xt I 1% e KA A I 41
XJRZEN 8.33% , KudEXT LB AMIST Bl ik
FESRMEFE KSR S5 A R A A 25 5

#2 FREEBRLE THETZE

Tab.2  Comparison of relative errors under different SNR
Kl AMIST AHXHR 22 (%) ST AHXTR2E (%)
ZH0  40dB  30dB  20dB  40dB  30dB  20dB
%ﬁ 0.26 0.27 0.52 4.17 4.74 6.56
R (e
&

= 291 3.87 4.65 548 6.3 8.33
RRE

At H RE ST I Bl 55 AR R v b, JCAGHI 23
MR MR B T2 AL, DX 7 T ARG I 1 1 %) 5
IR, RV ORI E SR Eh R Ik S
AR, Z3 L FTIR A SCHR Y BT IR AH EE T S AR
P TN R 35 BB 33 A DN A R T g

5 SCEREEMAYREREREM FE N

FETASCHR A AMIST 8.3, 20 F A kAl
S B 505 . £HE 5 S N FEER R 10kV/0. 4kV
HL ) RGO, 7F 0. 4kV BRI 25 g 41
SRR RS, RS A B A H B R
B, CAHM IR B T, SRR SCR % 8 244
SifE St 0T, B 3 S =M R sl R & E , E
4 K =HMIE5H—1LIF 24 AMIST kb3 5 4% HhZ A

i [)/s

K3 0.4kV BER = A R SIHOE
Fig.3 Three-phase voltage waveform of 0. 4kV bus

2

-4

0 0.05 0.10
B ] /s

(a) ZAHAEIA— BB

0.15

%

500 1000 1500 2000 2500
PE/Hz
(b) = AH H FE AR R A #h 28

0 0.05 0.10 0.15 0.20 0 0.05 0.10 0.15 0.20
i 8)/s i Rl/s
() =AH e R B SR ] i ot 2% (d) PR A2 T B [ WA it £

4

TBAE(x107pu)
5]

(=R S}

0.05 0.10
A ) /s

(e) I B WAL 22 i 4%
4

0.15 0.20

0 0.05

0.10
i i /s

0.15 020

() P 305 I TR 2 224
=M RS AMIST -3

Fig.4 AMIST result diagrams of three-phase voltage



64 MO RE BT B R

539 & 55

R g Tk A W2 3 Fias, Horh g (i A8 1k 17
SERANEE, BER 3 BARTAI L, A AHAE 0. 0843
~0. 1469s Z 1) & A= B B, B VR FE Ry 70. 016V, [F]
IFE B R T b 0 45 o B 20 5 | R HR 9, PR35 R
610Hz, 55 — | YK ¥k ¥ I KAE 433l >4 51. 808V #
12.096V, B AHTE 0. 0892 ~ 0. 1491s 2 [a] %t %7 %
BREREE N 79. 072V, 78 FF U N 45 R B 20 77 A= 4k 3%
BN 595Hz R, C AHFE 0.0934 ~0. 15135 2
[ % A= 34. 56V B9 T, [ B 76 2 1k 3 & A= 580Hz
PR o LHEE I R AR SCHE B S AT DA R
FEL I R A SIE PR A 24 B, B E T AMIST 5532 14 5
P,

x3 =HHEEHD AMIST RUEHIFELER
Tab.3 AMIST data results of three-phase voltage

Kl 244 A B # CAH
Iy s biE(E/ V. -70.016  —79.072 34. 56
TR 2 /s 0. 0843 0. 0892 0. 0934
ZERITZ /s 0. 1469 0. 1491 0. 1513
BRI
5 51. 808 99. 392 46. 592
N - VAY
8B IEG
- 12. 096 45. 504 8. 48
BRIE/V
PG/ Ha 610 595 580
6 it

A SCEE ) AMIST 57551 A 5 W7 8 eR 5008 1y
PR PR BB AR R A B 22 22 43 ik AR S
TG BN Rl L RE BT P a5 5, A E A
FAAS IR RS o i 7 AR AR e A AR B 5 21 A3 R S
L BE T B A SN 5 55 A VERA A, ORI AS R
PIUATI  EATAR B T LA R R AR TR 48 R A
SERFPER Y, 3 R S g K S S A
YSUE T AMIST B33 I o3 305 O 1k B 4 B Mk
B o DA B T R

S Z ik (References) :

[ 1] Patel N, Gandhi K, Mahida D, et al. A review on power
quality issues and standards [J]. International Research
Journal of Engineering and Technology, 2017, 4 (2):
247-250.

[ 2] B¥% =, B, BAB (Xue Lingyun, Huang Wei, Chen
Chao) . &3 [8] 335 il 114 A fr 18] 358 9 /N I A 0 555 vk
(Inter harmonic detection algorithm based on spatial spec-
trum estimation and wavelet transform) [ J]. HL T 5
A ( Electronic Measurement Technology ), 2014, 37

(10) : 46-49.

[ 3] iR, BiE (Wei Xueliang, Cheng Ting). AP
BEATEMLE R R A (Application of harmonic-e-
liminating device in power supply system) [J]. [E 4N
FIMEFAR (Foreign Electronic Measurement Technolo-
gy), 2015, 34 (3): 73-76.

[4] EmMT5, % F, B E#M, % (Wang Zhifang, Yang
Xiu, Pan Aigiang, et al.). 3T I8 R3S HI BP #
2 45 0 L (i 22 BN ( Voltage deviation forecasting
based on improved ensemble clustering and BP neural net-
work) [J]. BT HEEH AR (Advanced Technology of
Electrical Engineering and Energy) , 2018, 37 (5): 73-
80.

[ 5] IEEE P1159 Working Group. Recommended practice for

[

monitoring electric power quality-Technical report; Draft 5
[R]. 1994.

[ 6] TKilE, 25, JiZeHi, 5 (Zhang Shuqing, Li Pan,
Shi Rongyan, et al.). T2t S A8 A9 B RE i P sl
38H i (New method for power quality disturbance
classification based on modified S transform) [J]. {X#%
{XF 2 ( Chinese Journal of Scientific Instrument)
2015, 36 (4): 927-934.

[ 7] &M, BA&E, 25 (Huang Jianming, Qu He-
zuo, Li Xiaoming) . 3T~ I B i e K HL3 0 2 A
HREFR IR S IL3/3E (Classification for hybrid power
quality disturbance based on STFT and its spectral kurto-
sis) [J]. H M4 R (Power System Technology),
2016, 40 (10) . 3184-3191.

[ 8] &M, kR, B35, % (Dong Wei, Zhang Jun-
min, Gui Meijing, et al.). 3T /NI 143 AT ZS B
HL AR AYIR S (Tdentification of aviation arc fault based on

[J]. BT REHTBOR
(Advanced Technology of Electrical Engineering and En-
ergy), 2018, 37 (11). 76-81.

[ 9] Reddy M V, Sodhi R. A modified S-transform and random

wavelet packet decomposition )

forests-based power quality assessment framework [ J].
IEEE Transactions on Instrumentation & Measurement,
2018, 67 (1): 78-89.

[10] skilGE, 20y, 3K E, % (Zhang Shuqing, Li Pan,
Zhang Liguo, et al.). |7 S S B4 i SER L R AE L TR
S 43 M ) B ( Parameter optimized method for
generalized S-transform algorithm and its application in the
analysis of power quality disturbances) [J]. FE R,
i ARBL2: (Scientia Sinica: Technologica), 2016, 46
(6): 593-601.

[11] =&, Bk, BAM, % (Wu Yu, Tang Qiu, Teng
Zhaosheng, et al.). FET R S A HLRE TP BN (R
SHRE$E BT 5 (Feature extraction method of power



BEA, 2 FH, XG5, % T AMIST WEARAEFREIL I )]. B THREEHHEA, 2020,39(5) :59-65. 65

quality disturbance signals based on modified S-transform) 2013, 35 (5): 1208-1214.
[J]. FEEBEPL TR (Proceedings of the CSEE) , [14] Moukadem A, Bouguila Z. A new optimized Stockwell
2016, 36 (10) . 2682-2689. transform applied on synthetic and real non-stationary sig-
[12] Stockwell R G, Mansinhal L, Lowe R P. Localization of nals [J]. Digital Signal Processing, 2015, 46. 226-238.
the complex spectrum; The S transform [J]. IEEE Trans- [15] ks, P AW, B9, % (Yang Xiaomei, Luo
actions on Signal Processing, 1996, 44 (4). 998-1001. Yuewan, Xiao Xianyong, et al.). F&T H i& h [ {6 147
[13] #ik, T, e H ( Yang Da, Wang Xiaotong, SESRRY L RE R R LA I 7% (A new detec-
Xu Guanlei). 5T 2 REEMH K — 2L (55 R THLH tion approach of power quality disturbances based on a-
RBOH 257 (Research on 1D signal fast trend extrac- daptive threshold and singular value decomposition) [J].
ting via multi-scale extrema) [J]. H F 515 B %M HLRF A (Power System Technology) , 2018, 42 (7).
(Journal of Electronics & Information Technology ) , 2286-2294.

Detection of multiple power quality disturbance based on adaptive
modified incomplete S-transform

CHENG Zhi-you"?, WU Ji*, LIU Dang-dang”, CHEN Liang’
(1. Power Quality Engineering Research Center, Ministry of Education, Anhui University, Hefei 230601, China;
2. School of Electronics and Information Engineering, Anhui University, Hefei 230601, China)

Abstract; According to the problem that the S-transform is not ideal when analyzing the non-stationary composite
power quality disturbance in distribution network, a new method to detect the disturbance is proposed based on a-
daptive modified incomplete S-transform. By introducing adaptive window adjustment factor to adjust the scale of
Gauss window, the time-frequency resolution of different power quality disturbance can be satisfied. Firstly, the
multi-scale maximum algorithm is used to extract the feature frequencies of the multiple power quality disturbance e-
vents. Then by defining the residual difference curve to amplify the power quality disturbance mutation local part,
the number of pulses can be obtained and this is used as a basis to combine the feature frequencies so as to adap-
tively determine the window adjustment factor. Finally, the feature frequencies are transformed locally to realize the
adaptive detection of the signal. The simulation experiment and measured signal analysis show that the proposed
method has strong anti-noise, low computational complexity and high detection accuracy, and is suitable for time-
frequency analysis of power quality disturbance signals.
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