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Research on single-ended fault location of transmission line based

on transient information fusion
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Abstract: The traditional fault location method based on transient value only utilizes local fault feature information and
it has a poor adaptability to different fault conditions. Therefore, the time-frequency characteristics of transient volt-
age are analyzed at first. The similarity and difference of transient feature generated by different fault positions are
considered and five fault features are involved in total. In time domain, the arrival time difference, amplitude, and
polarity of each transient signal are extracted. In frequency domain, the energy ratio of low frequency to high frequen-
cy and the wave velocity of the main frequency components of each transient surge are selected. On this basis, a fault
transient information fusion matrix is constructed according to the extracted fault features. Finally, the difference of
different fault transient information matrix is analyzed quantitatively by utilizing a waveform correlation coefficient,

and a novel single-ended fault location method based on fault transient information fusion is proposed and it can be a-
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dapted to different fault conditions since it has a simple principle and low requirement for sampling frequency. The

simulation verifies reliability and practical value of this method.

Key words: transmission line;information fusion;fault location;single end; waveform similarity
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system in the transmission line
RS Ry QW S A 5 Vi e = VA R EN
PR xR G AR g A A AL el AR
F1 e o 7 2 8 5 DA B B R B 2 AT B % Bl 1
O B0 7 I 2 O 981 B0 7 2 Jf ) e s B A i al
HFT N, AR B RS RESHOE VR



64 W B %

5

i VN 2 Eite 2022 4£ 3 A

G5 955 ) LA S HG I 5 550 5 A 00 0 5 O s R
T 0 A0 55 08 P O S 1o 25 SR ih SRR . Rk
I 55 S VR Ry S B A Ty il 0 A AT A0 ) B 3% 4%
TR R T 43 288 Sy e o o o 358 1 55 e Lz P AR 55
B R S5 2 DL R AR . Y RS S AR
1T 43 M7 25 A8 L S R 55 it b 3k O S S RS
FI 20T B o 25 R L O s g R S L Ry
AL JEE v N DR AT 2 5 A 16 i 4 i 18 Al B e
LA 2 FiR,

il Pk B P i A E {0 R G

-+ X

HepEE i gh R [ERE NS E LR M
SERLAL R (km) [ 10.000 000
R SE (ms) | 150

|t A7 |

(HEET]

2 MR AR ERUERALL AU ETALLE R
Figure 2 Positioning results released by single-ended

fault location system in the transmission line

WA, e R o 25 A Rl i Web i 55 4% LA 3l
A TSI R A 2k B O N 5 S A ) R E L
S DU T s 4 TAE . 1% R GERE SR A L
5 I8 YA R R A AT 4 3t R R ] B
R AT EEE L B R R B
2 BRI R AR o A
2.1 WEEHERRHEHE
YR AR SRR AT A LA
A S T R (L /INAR 25 LT 1) R B A 8 25 B R R TS U8
T 24 5 HEL 72 P2 L T A P 0 e R L R BR
B FEMT RS oy i R A G . AL R

T v 0o 2 S L EL R 2k g% v 7 A R T A A 3
Tl H: F R B 4 D AR R K L A A A
£ 8 Jo TR R D,y T A A 114 0 A R R
TP, A [ AT 48 7tk 21 SR AG 0 A I ) A ] L 2 25 B
SR e e Sk BE B A %, e Sk I L B BR O A AR (K
B ASAF T 018 B P B PN % 2 R AR SRR
P A BT S S R S O Ak S AE i AR
ARG AR P RS Y R R AR A B R R
P UA A L 2 T B O AR ORI 2 B 1) £ i R
e AR e

Alw) =e ™ (@)
7(w) =/ (R, +jwL,) (G, + jwC,) 2)
ZC—/\/Z()((U) _/\/R()(C())‘F?U)I,()(LU) (3)
Y, (w) Go(w) + jowCy(w)

() =222 D

Bl = 2.
() =22 Za (5)

T Za+ 2.

w

JJ:(:(I)N(ES)':F‘ Alw) ﬁfgm@ﬁ§Ro\L0\Go\

Co 430k 22t B K i 11 R L Ll Ja L f S CHL AR
B SRR R KL 7 R BE T 5 Bw) S F
B alw) HITH BB v(w) HIEREHE,

WK 3 AR, LI 220 kV KR 150 km fi
2% BE BRI 5 105 kem Ab i BE I A Y B A AE
SO A BT S A S A B i R
M Z R (s B . B 3 Al A5 LR A% U A TR Y
R RS W

wal—e = A +B0u, (t —11) @)
Ul 1= 2e, e, =

Boa (14 Bpdu,(t — 7, — 27,) (8)
Uesl =1z, e, =

aBiBa L+ Bp)u, (t — 7, —dt,) (9

Wil imse, = BB L+ B,)u, (t =3z (AD)

KDO~DOF w () ARG EEES: o,
T, SO R SRR A R AR L PO Q AR BT Y
FIRLs B3, O MW i R S 2R M o O BB S BT O &R
s B 9 P SR R RG Bo M Q i BRI



5537 B 2 W

EARW] LA TR SR B 0 i ek 2 O S A RE A3 T i 65

|
|
WUy -~ |
- |
|

B3 220 kVREXBAEH AEFTHHMAK
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Table 2 Simulation results for different fault resistance

o8 Bl
0.1 [L3, 0.984 3] [Laz. 0.954 4] 32.2 32
10 [Ls, 0.950 8] [Lss, 0.9322] 32,2 32
50 [L3,0.936 2] [Lsz. 0.917 9] 32.2 32
100 [L3,0.9031] [Lsz. 0.875 1] 32.2 32
200 [L3,0.8857] [L3ss. 0.861 3] 32.2 32
300 [Ls, 0.859 6] [L33, 0.837 4] 32.2 32
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Table 3 Simulation results for different incept angles

L B 4 AH WOBEAL L2
f/C el el e s /km
5 [Ls2, 0.9715] [Lasz. 0.947 3] 32.2 32
15 [Ls2, 0.978 9] [L3s» 0.956 2] 32.2 32
30 [Ls, 0.9827] [L3s, 0.9531] 32.2 32
45 [Ls, 0.9816] [L3sz, 0.948 9] 32.2 32
60 (L, 0.9754] [Lsz, 0.950 8] 32.2 32
90 [Lsz, 0.984 3] [Lssz, 0.954 4] 32.2 32
R4 FRNKEERGHEALR
Table 4 Simulation results for different fault types
i R A A
Ag [Ls, 0.984 3] [L33, 0.954 4] 32.2 32
Bg [Ls,0.9856] [L3s, 0.954 2] 32.2 32
Cg [L3,0.9792] [L3s, 0.958 9] 32.2 32
AB [L32, 0.943 4] [L33,0.925 3] 32.2 32
BC [Ls,0.9521] [L3s, 0.941 4] 32.2 32

ABg [Ls,0.904 1] [L3s, 0.883 7] 32.2 32

CAg [Ls,0.9015] [Lss, 0.887 6] 32.2 32

ABC [L3, 0.897 3] [Lsz, 0.853 1] 32.2 32
WA BT 42 J5 28 By 52 MR R A T 4R e i i

Kalman 13" s 57 50 5 4540 A 7T 425
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Table 1 Simulation results for different fault location
V3 oz o0 bt
5.8 [Ls,0.945 2] [Ls. 0.986 1] 6
32.3 [L3, 0.984 3] [Ls3, 0.954 4] 32
50.7 [Lso, 0.958 8] [Ls1, 0.990 5] 51
77.1 [L77,0.997 4] [Lss, 0.942 3] 77
95.4 [Lgs, 0.980 2] [Los, 0.967 2] 95
106. 9 [Lioss 0.940 7] [Lio7+ 0.996 9] 107
117.6 [Li7. 0.963 3] [Lig. 0.978 9] 118
130.0 [Lis. 0.999 2] [Li31, 0.921 8] 130
143. 8 [Lis. 0.951 7] [Liss 0.990 2] 144
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