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Transient power quality detection and location of distribution network based on
db4 wavelet transform

GUAN Weiguo, YAO Qingzhi, GAO Yang, LU Baochun
(College of Electronic and Information Engineering, Liaoning University of Technology, Jinzhou 121001, China)

Abstract: According to the short duration and fast change rate of transient power disturbance, a transient power
disturbance detection method based on wavelet transform is proposed. Using db4 wavelet, the method realizes transient
power signal sampling and multi-scale decomposition, and then judges the signal break points. It can accurately detect
and locate the common transient power distanbance problems in distribution network and is also compared with
other-order db wavelet transform result. The simulation results show that this method can identify and locate transient
power disturbance signals quickly and accurately, it has high precision and can meet the actual engineering requirements.
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Table 1 Definition and the related description of transient

power quality problems
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Fig. 1 Comparison of voltage sag disturbance detection
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Table 2 Comparison of theoretical values and measured values of voltage sag disturbance detection with different db wavelet
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Fig. 2 Analysis of the phenomenon of disturbance

voltage interruption
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Table 3 Theoretical values and measured values of

voltage interruption
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Fig. 3 Analysis of the phenomenon of transient

pulse disturbance
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Table 4 Theoretical values and measured values of

transient pulse sudden change time

T I e LR {E/s SEMAE/s AR5 25 /%
AR I Z) 0.170 0 0.169 6 0.23
SR 0.2500 0.250 8 0.32

4 i

HL A U A G L ) 224 T SE AT IR OC R, DR
PERA IS T L R HL BE R A M G B, 5L
C M IIEAIEE, dbd ANBAR T KGR, A
SR T HE T dbd /NPARH L, 45 T ERE DR,
IR URR S WHIE ST S AT TR, giet
I

(1) X T3 v Re R sl 1 Rl e A, A1)

FH dbd /MBS FLE B ) db /N, o IS 5 T v

e S JE
(2) WKL 2. 3 AT LAE Y, AT7 iR T LU

HASIN BT B U TP BT BRI R A A R e

U )

(3) WK 2. & 3 Haf LI R, A5 n] LLE
OS2 L RE U PO AN | AR SR I 2 AT RE A
FHRFIRZER N, 58 48 A2 52 br TR T K
Sk
(1] BRik. WREFTR S A SEMESC R T[] e LA,

2013, 49(12): 99-103.

CHEN Sheng. Analysis of the relationship between

power quality and power supply reliability[J]. High

Voltage Apparatus, 2013, 49(12): 99-103.

[2] FUCHS E, MASOUM M A S. Power quality in power
systems and electrical machines[M]. New York:
Academic Press, 2011.

(3] BT, Hhokify, whICIE, 55, FREITE AT L3l
M]. bt o B g sk, 2004.

(4] WK, 2R BT /NS 2 H RE R AL
WP, ISR, 2013, 50(11): 69-72.

PAN Congmao, LI Fengting. Detection and identification

of transient power quality based on wavelet transform[J].

Electrical Measurement & Instrumentation, 2013, 50(11):

69-72.

(6] BRAE, B4 M. TR e LA b R P T R
). o E AL TR SR, 2007, 27(10): 28-34,
109.

ZHAO Fengzhan, YANG Rengang. Voltage sag

disturbance detection based on short time Fourier



- 106 -

&) &GS

(6]

(7]

(8]

[9]

(10]

(11]

(12]

transform[J]. Proceedings of the CSEE, 2007, 27(10):
28-34, 109.

AL, G R, R RIS EA 4 S AR v iy
Re s S8 B THE AR, 2011, 26(6):
187-193.

LI Li, YI Jiliang, ZHU Jianlin. Detection method of
power  quality  disturbances using incomplete
S-transform[J]. Transactions of China Electrotechnical
Society, 2011, 26(6): 187-193.

HUTT, JEfELE, PR FETT S AR A HLRE T
EPEEA S UM B RGRY SR, 2012,
40(7): 60-65.

LIU Qi, ZHOU Luowei, LU Weiguo. Localization and
identification of transient power quality disturbances
based on generalized S-transform[J]. Power System
Protection and Control, 2012, 40(7): 60-65.

A0, KRN, Mgk, BT HHT (% HLRESTRA JU
REWHI]. B RGERP SH], 2011, 3923):
123-127.

LI Wenfan, LIU Zhigang, SUN Wanlu. Development of
power quality detection system based on HHT[J]. Power

System Protection and Control, 2011, 39(23): 123-127.

PRI, BE2H, VIERE, 45 DVR U BT 7V ALT].

i, THAR 23R, 2013, 28(4): 234-239.

QU Shuo, HUANG Chun, JIANG Yaqun, et al. A new
detection method of voltage sag applied in DVRJ[J].
Transactions of China Electrotechnical Society, 2013,
28(4): 234-239.

M, R, AR, 55 HETEolE Prony VA H
HRGATITHR G R 7], MR, 2009, 33(5):
44-47, 53.

ZHU Wei, TANG Yingjie, ZHOU Youqing, et al.
Identification of power system low frequency oscillation
mode based on improved Prony algorithm[J]. Power
System Technology, 2009, 33(5): 44-47, 53.

PIUKSE, Whigh 82, T8 AT AR T RELAL - N T q
28 M 45 1 F RE TR S PRI (7], B HL B TR A AR,
2008, 28(10): 123-129.

YANG Genghuang, WEN Boying. Identification of
power quality disturbance based on QPSO-ANN[J].
Proceedings of the CSEE, 2008, 28(10): 123-129.
SE, BERE, bk 25T ARIMA RIFHZ R4 )
HLAE R RS TR TN [T]. THENIBOR 5K, 2014,
25(3): 163-167.

SU Weiwei, MA Suxia, QI Linhai. Steady-state power
quality index prediction based on ARIMA and neural
network.[J]. Computer Technology and Development,
2014, 25(3): 163-167.

[13] VL, £, Bl & R/RZ BRI RS
PRGN HZER D). B RGP SR, 2014, 42(6):
135-144.

LI Jiang, WANG Yiwei, WEI Chao, et al. A survey on
the application of Kalman filtering method in power
system[J]. Power System Protection and Control, 2014,
42(6): 135-144.

ERET, L&, e, 5 FETRIKE IERAIER
WA, HENLRGNH, 2015, 24(3): 188-192.
WANG Kangning, WANG Jinhao, XU Long, et al.

Detection and analysis of harmonic based on Kalman

[14]

filtering[J]. Computer Systems & Applications, 2015,
24(3): 188-192.

P, OO, G /MBS BN RE A7 (1 L B
AT 0], R CHOR AR, 2011, 26(5): 171-177.
LU Boyong, HUANG Wengqing. Hybrid wavelet-energy

[15]

operator method for voltage sag detection[J].
Transactions of China Electrotechnical Society, 2011,
26(5): 171-1717.

AR, TR JET Daubechies /MR L AR (H
SEMINEDIT]. WU 5IEE R, 2014, 30(12): 5-9.
DANG Cunlu, ZHANG Xu. Research on denoising

method of power quality signal based on Daubechies

[16]

wavelet[J]. Power System and Clean Energy, 2014,
30(12): 5-9.

FH T, AR L RE TR SR (0] R EOR,
2001, 25(3): 66-69.

XIAO Xiangning, XU Yonghai. Analysis of power

[17]

quality problems[J]. Power System Technology, 2001,
25(3): 66-69.

FICW, ZFREEE, Qe A5 T NBI S 2
(FIHLRE TR TN 73 280 WL RGP i, 2014,
42(24): 86-92.

WU Zhaogang, LI Tangbing, YAO Jiangang, et al. Power

(18]

quality disturbance classification based on wavelet and
improved neural tree[J]. Power System Protection and
Control, 2014, 42(24): 86-92.

Yrks AEA: 2014-07-08; 1B AHA: 2014-09-09
EEE N

XEE (19735), B, a3k, #HE, ARsahAE
R EHA. e Ren 5 iEiE;
gmail.com

BeFEE (1989-), B, MEARA, ARFTOHHER
A EHAR; E-mail: 15084112420@163.com

& Mma9sT-), J, MEHRE, ARG @ AHFHE
125 &K . E-mail: 906751820@qq.com

(R4 RER)

E-mail: guanwei8@



