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A Fault Location Method for the Single-phase-to-earth Fault in
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Abstract  The zero-mode traveling wave attenuates when propagating along the cable or
overhead line and the high-frequency components attenuate faster than the low-frequency components.
Therefore, the ratio between the amplitudes of high-frequency component and low-frequency
component decreases monotonously as the fault distance increases. A method of locating fault based on
the calculation of the ratio of amplitudes of components at different frequencies is proposed in this
paper. By calculating the wavelet modulus maxima of the travelling wave head at two different scales,
the ratio of the wavelet modulus maxima at the two corresponding central frequencies can be obtained.
After that, the ANN (Artifical Neural Networks) algorithm can be applied to establish the mapping
relation between the ratio of wavelet modulus maxima at two frequencies and the ratio of amplitudes at
the two frequencies. Then the ratio of amplitudes in any fault distances can be obtained. Finally, the
fault distance can be calculated based on the ratio of the amplitudes of the components at the two
different frequencies. Simulations based on EMTP-ATP verify the correctness of the algorithm.
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Fig.1 The zero-mode traveling wave head at
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Fig.2 The refraction of traveling wave at branch point
WUSEAT I Wy, TE2) SO 1 AR AEIT ST, Wiz
TRPETTN Zo, WIS REON:

Z
2><7° 2 (1)

k=~ =

ERC I

X =

iR (4 2R
Tl

R (9 &N



3530 5 14 BHAE LT AT U SO P 0 R 2 B AR B B B T 399
2 (e WL GIAT I %, AT B NR,y 5 Ry MO i

(13>

p W e .
Ry =3———FCHC)
TR e

ﬁ%%ﬁ%&%ﬁ,ﬁﬁ,wﬁﬁﬁ<w)$

A, WUNEW, WA LG N, TR
ﬁ%%,@gﬁﬁﬁ<n>¢W%Wﬁ@°

ZPCLIXFE, AR5 b R A % A ) B ) S R
P MR B B AL SRR 9%, T2 3 R
LR SR 3, R 70 B PR R DRl 0 B — 2
BRI

Rk, NEGZ&hE T, WEEAX
(10> Hor. tHE MG, 3O/ E e b5
SCo SCHR (14145 H T PR ELEOT 8 AT B 205 7
FIDLESEENH, WA ARSENAS I MR B, BT
Tl 5 AL

MEEAI (10D 1, Ryq WT DU & A7 9% &
BERPAN R S B IRE T AR Bk,
Wb, ATRUEER (10) THEA R,

SR, MRS T TP A FESE B iR E
AN Gy o H TS0 41 7k i TC VR RS 0 R X
I P A5 5 B IR . RN AT LS
AR, ANERE N B IE SN A ] DLK(S 5 20 i
B TR L, X B B DA RBEXT R 43
FRROIRE, AR RERCRRS, X% B
98 BERR AR AT, BT LA, RN IR K
(B 3 7T DU AL 2R AIE 2 400 B b DB 15 5 52
D] G P DA )4 e R AR 5 FE 1A% 5 b e, I
ZIAAFAERT LG R o DRI AT UK FBUE 4 B0 A
AR 2% R T AR I AN RIS R AR
3 2 BP & M4, Wit ATP-EMTP 1) B PR 2
Tic FEL DR {7 LA A, SR TMarti AR AHOCHE R, 1 B
N [ A B B BEAT T B . 07 LA B A v S I
ATARRRAR e, BRI RRE A A 5 1 MAT BB AT R
RIRERPESNE BT, SRR o, FIE
wq NIRRT N il R B R,
AAEA My Tl Myo BB NRyo=My/M, - AYi
BIE 0, RTHE o, WHETHER o, #1781
RIEER TN o M558, 7 LI BT E
Lo NR,q FIATIZR 4y BMRAE LG R,q Y57 B e e 2 89 19 i i
BRI, Bk NRy 530 (100t Ry FRAEXS R K
Fo BAFRFRIEE T I NRyo 1EAPHE N 45 1K %
A, #1100 THEARRE Ry 1E M, X AT

Fo MR, KSEMRAE NREN X
AT AFI B Ry JFHR (10 #5
HEE R . AR 3 R

00 % A L 1
Ly &S

HE Mk
MR AR RS
R EANFRAT R
HATIESE N

SRIUPIA R T I
R

YN 3
SEAN[F] R P
OBk AN B
KA 50 2 H
[EEAIR PSS

B WO R

SRFH SCHR (147 /97712
T Wb 5y

REPR ) B

B3 BRI
Fig.3 The flow chart of fault location
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Fig.4 The propagation of traveling wave
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Fig.5 The propagation of traveling wave
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