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Fault location methods based on traveling wave theory for power system and its development

HE Jun-na, CHEN lJian-yun, Al Ying-mei, LIN Peng, FENG Qiu-shi
(School of Electrical Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: Traveling wave fault location has the characteristics of high precision and fast speed position, which is mainly used in high
voltage transmission line fault location. Firstly, this paper discusses the development and general situation of the research in this field.
According to the different theories of the fault location, it can be generally divided into two parts, one is the single-terminal method or
the multi-terminal method in a single transmission line, and the other is the wide-area fault location based on the network. Secondly,
it focuses on the problems of reflection wave identification of the single-ended method, the clock synchronization technology based
on GPS and IEEE1588 of the double-terminal method, and the wide-area fault location based on IEC61850. Then the latest research
progress on the key issues of traveling wave acquisition, wave head detection, influence of wave velocity on the range, and the
velocity elimination of traveling wave fault location algorithm are reviewed. Moreover, the future key issues to be solved urgently are
also pointed out. It is shown that the traveling wave fault location has good application prospect in power system and will be the
important development direction in the field of transmission line fault location.

Key words: traveling wave fault location; IEEE1588; IEC61850; electronic transformer; wavelet analysis; Hilbert-Huang transform;
mathematical morphology
hESRS: TMT77 SCHRFR IS : A XHHT:  1674-3415(2014)24-0148-07
AV FEE DR L EERE P v, AR R . PR AR )

0 33 5

FL 3 2R G50 v Hi P 4 B ) R B 0 P T DL 9
W2 A AH, gl iR N, TR m ) RS
U AT FENE L R U BAT R X

APBAEAE A —FoB RO, AL
BHPTIERAATL, BATR ARG SH. B, R
GeigA Ty ORI S S N, R R
SR ATPM BRI SEA S B A AT AR T AN
HACRE S I B e P N T 22, 45 B AT Bk
KA E RS K o ATPA T HAL V)

A S B AT I I B R SR A AT 4y
B, 43 TR S FR Akt FEL R B T Lty . 2 ik
ST A5 BRI BRI AT T A, T
Ui 2 R ST R A2 ) GPS AT TEEE 1588
XPEF S IR YL R ) TEC61850 Rtk %5 [n) il
AT TR, R B ORI PR 1 5, [t 1
ANEN I BRAT B s M FE AT, ARG HEAR AT
PRI AT 0 Sk RO ARG WU 25 5 T 6o LB A R 9
RS TEER, BRIkl b, e TR KA R



22408, 5%

L) ARG T MR 3 SR T - 149 -

R 1 I S8R AT AL IR 7 17 o
1 BRATIRMEE S £

AT WL e A7 B 2 AE 20 THAD 40 FARER
G, BURATRM YL 28 . O F A4 2k
I PRI L XU . =R, @3 T AT
R EETE, Horp ik ads AL C EL F
PURNRAY, XUy s By D piRpA,
1.1 B eEsE

P N PR P A R % vt DU ) () s 1A T
MgE, HEHEE 1 P, AR R,
X(2)»

1
x=—vAt 1
o 1)
X=M )
ViI—%

A vis vo I ERIR . R vy o 73
RERRE, R RNE M umI 2 Ar gl
M 7 B 1) R AT UR AT b L R s S 2
[] (14 s ) 22 o

1 ATiRE MR B E
Fig. 1 Sketch map of traveling wave fault location
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