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Fig. 1 Signal containing 4% noise and its wavelet
transform
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Fig. 2 Flow chart for the method
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Fig. 3 Simulation model of transmission lines
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Fig. 4 Processing results for signal containing 4 %
white noise
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Fig. 5 Processing results for signal containing 4 %
impulse noise

HIBR 5% A B A3 & L 3R Bk oI 7 R 4L, 8 V0
Mg 75 A 00 /N AR e, © TE A A AR A 5 A
S o MUA SO 3 A AT B2 RS 5 A 52 a5
SHBRBUE T AN 2 370 AR

MAEA D B R B X T e 2k B P R LA
Mg P R Jk e P T G L AS ST H B O AR A R B
N P ) 9 () I S PRAF 1A 5 B 35 Sk L O R 1R A
SRR AL . FEAS R R A S M RS O R R
OGN B A S i 0 DAL R T T 0 A D B A K

o 7 - W DA R O L R A A B A e A
4 L5iF

i M P 1 200 S A /1 D8 7 48 T R G i AT A
WO AT AR 5 R AT e k. A S E R BUACEUE
e A F TR, 3 57 R 20 i BORAE Tl BT A AT
TE 5% M FH T St T A A AR I R A S BRI, i R AR
R ONVEM . I A SO BIE M T A Ay
R E ARG /N AL A A A I A S s R I T ik AE
o T i 2R SRR R T I BRI R R IR A T R T



2008, 32(20)

® » #%

h, A &

AT B A7 o B0 1 P R bk i e A 5B R 22 51 R
T S B i B8 L AT LA AL A I B A S R A
SCO7 VRS BUBEA fay B (1 ELAS SRR T, Bt b P Y 45
R EE AR

Mk WA R W % IR Chttp: //www. aeps-info.
com/aeps/ch/index. aspx) ,
£ % X

(1] Z23 87T 07 55, BT /N A8 H iy 5 e 7
G, oL R R L2004, 28(10) :59-62.
JIANG Cheng, SHU Naiqgiu, HU Fang, et al. A wavelet

transform based singularity detection of traveling wave signal

FT VAR = 35 5

containing noise. Power System Technology, 2004, 28 (10).
59-62.

[2] kWt k. AEFE A BT 5 0 L b s i AR R AL L 2004,

[3] PhNHEA". A5 5 AH AL DT FC J 38 K R AL G 242 P b Tk R 2 i R
#t,2005.

[4] BRERRRZE ARG, F. 5T A 50 0 B Oy 12 K JE el
12 R i B HUBE T2 2541 . 1999.35(3) :85-88.
LU Zhimin, ZHANG Wujun, XU Jinwu. et al. A noise
reduction method based singular spectrum and its application in
machine fault diagnosis. Chinese Journal of Mechanical
Engineering, 1999, 35(3): 85-88.

(5] &Kk %M R A6 5. BT IR0 i B T R % 1Y
AT M. o LR . 2006,32(9) :153-159.
QUAN Yusheng, LI Xuepeng, YANG Junwei, et al. Study of
traveling wave filter of HVDC transmission line based on
mathematical morphology. High Voltage Engineering, 2006,
32(9): 153-159.

(6] 05 M MM, B F /N R e AT A5 5 0 5 e uk . s 0 Bt
S5 TR ,2004(2) :31-33.
ZENG Xiwen, WU Yaping. Filtering of traveling wave signal

based on wavelet transform. Electric Power Science and
Engineering, 2004(2) . 31-33.
L7 J e, Wi fo 7. /N8 % SRR B 19 {4 v 77 12 A 0B oz 7 TR v 7
2. L1 &R 88 A Fi4k . 2005, 29(1) :65-68.
ZHOU Jing, CHEN Yunping. The application of de-noise based
on compromise algorithm between soft-thresholding and hard-
thresholding of wavelet coefficient for fault location.
Automation of Electric Power Systems, 2005, 29(1); 65-68.
(8] Al IEAC AR 5. 8 1 R 8 A5 AR 5 43 BT F /0N i 6 11t 3 9 JE U0
H 1R S8 A F14k,2003.27(10) 1 45-76.
HE Zhengyou, QIAN Qingquan. Mother wavelet option method
in the transient signal analysis of electric power systems.
Automation of Electric Power Systems, 2003, 27(10): 45-76.
[9] ® TR B AP AT Pl e A h /NP R e 8. L T R A 3
1£,2006.,30(3) :61-64.
HUANG Zijun, CHEN Yunping. Selection wavelet based for
traveling wave fault location. Automation of Electric Power
Systems, 2006, 30(3): 61-64.
[10] A%, A4, L/ B AL N T T B ) R 547 4 5 R
A BT, W) RS A 3K, 2002,26(12) :54-58.
LI Youjun, WANG Junsheng. Continuous wavelet transform
based singularity location of transmission line traveling waves.

Automation of Electric Power Systems, 2002, 26(12); 54-58.

ROM(1983—), B HERRA  ZEHAFT@. 8N
RGIEATHER S E NI, E-mail: 2[-365@mail. sdu. edu.
cn

ROEQ956),F BEES KK HEAEFH R
MR G0N ARKIEFE 4, Email: liangjun @ sdu.
edu. cn

RoOH (1967 ), K, @ HRK . HE . TR T @B
N RRBIT SIS,

Traveling Wave Signal Processing Method for Singularity Detection Based on Singularity Value
Decomposition and Wavelet Transform

ZHANG Feng, LIANG Jun, ZHANG Li, YUN Zhihao
(Shandong University, Jinan 250061, China)

Abstract: It is the crucial problem to accurately detect the traveling wave singularity point in fault location. Much noise is
usually contained in the traveling wave signal of field data, in which case, the singularity point cannot always be detected using
the conventional wavelet transform. Accordingly, a traveling wave signal processing method for singularity detection based on
singularity value decomposition and wavelet transform is proposed. After the track matrix of an attractor reconstructed by time
series is structured, a signal series without noise will be obtained by the optimal approximation matrix in the Frobenious norm,
and the singularity point will be detected in the noise cancelled signal series. The simulation result shows that the method can
maintain the singularity characteristic and accurately detect the singularity point in the noise background.

This work is supported by Natural Science Foundation of Shandong Province (No. Y2006F14).
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Fig.A1 Processing results for signal containing 6% white noise
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Fig.A2 Processing results for signal containing 10% white noise
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