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Fig.1 Lattice diagram of fault traveling waves
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Fig. 2 Lattice diagram of reflected waves of sound section
and fault point
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Fig. 4 Installation location of traveling wave measuring
points on transmission lines (case 1)
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3.2 HSthitie
3,201 TRk 2 T ARV 1 5 1)

28 6 A I AT D T R LI A5 A SR A X B
2 5 1) A% o I B B BB AR AR R S LR R L T A
FE A R AT U Sk bR S, (58 FH) 40 A 3ol A e s
IR o[RS, AT 38 2 A ok 4% 38 38 T Sk 58 AR 1Y [R) s
P J) W7 38 T8 [R] 2 A AT R 25 R 22 IR RETEAF FE 1R 25
NN

AR S HE T =R R I 43 BT AR A5 1) I A FRL 3
AT PR AEXT T A X Bl ATy L S R an % AR
T A A 1) 2662 8%, R R IR A T U RN R A T U SE BRI S 1
JozEH, OB IEAE 22 5, % B Sk IR B 22 515 XA
Xof R 4 Tl I, FROAR R R LA AE R 25 R L R
WA I A LR A T I8 R AT 0 8K A R A AR A HL LA R A
T, TG IR o A R A A A AR T AR AR 4R
L TGS I 3R 2 A i A R I 22, X B
ST ORI 14 AR R AT U I T DR A e 3 25 A7 A
5k TP ol 453 9E 25 S B 2% AR T A 5 AR (0 A SRk
PRI, R UK 2 A 43 o 30 38 XL o5 5 S A T S v 0 SR
T K EL R I v TR RE P A B G A S, TR T B
Bt R 2 S 8A B S AR R

PRI, JE 8 X T X6 R B2 A X R e e, e e A E

202

cHMHEFE -

AT WA AT A = A0 XS PRl B BT A5 B0 A, H 2 9 K it
ey L 2 B SN S R AL A T OB RO AR R B X L
UE S R A L AT I AR B A ok 2, AR A
AT Am U Sk, I HLOR FH SR ARl R AT I B

AE ATl v 47 U, B 4 TR R VR 2 AT U A
IR A5 TRDAE AR S 1T A T B R R e BELRT /) iR
£ 2555 R AT I Y RS Sh AR S BE S e L kA, R T
SR B W I S AT U0 B A R S R B T -
B A R B A Bl T R R A R AT SR B e L
W B ) 46 AT I B LIS SR AT B AT Uk 4 B 1 B
RB .

3.2.2 ZREKAA N AN e A RN I B A i 2 % A
iRl

Z AR R B A B AR A R ), S
PG R K B 5 hR BRI BE W SR AFAE — 8 M 22, T ST
X153 0 DX B BEIRAE A 25 . TR 1 JC vk R A5G
) 2 B 4 DX B R T 0 10 A7 DAL AR R AR SO
TE {4 X B 3k 3] 58 B 22 DG e s 25 18 3 I 2 i 22
T8 3 A 2 ke e T A S B N o R A AR —
i 22 I 28 Ak i A

AR SC T3 T 1 Y DX B B RN I R X TE G R Sk
B ARAT (LT AR A5 26 R B2 3 o B T MU 00 I K
T RE 25 5 S8R, R A8 ) A0 s s 14 001) 4t 4 X
6] Sk, b B GA I 2R AT v 2B B . BTk
i 22 46 3B A PR, 75 22 e B 2 ke RIAE I 2 75 22, 9f- 7]
FR A DX B i 22 S5 N S B az 1515 AR AL -

DL 180 km £& % 4 K (I 26 B 1 v 110 km £ &
WA, 32 TR R T SEBRAT I DN 5 28 B o 1 4k %
AR AR I 2EAE DL T, U S e 2 48 2R ORC R X
B e 45

*1 FEKEMEERZTRERELRER

Table 1 Matching results of sound section with
deviation of section length and wave velocity
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Table 2 Fault section identification and single-ended location results of actual measured data by proposed method

WA R AR/ REER/

WAL A X

HT RS . . MHz L,/km Ly/km 4/ ps t/ps  HURE X B Wi A /km 2/km
1 Ag 3.821 116.170 1 45.034 71.136 630 911 Ly, 41.307 3.727
2A AC 16.956 30.050 2 6.515 23.535 238 378 Ly 10.290 16.805
2C AC 16.956 30.050 2 6.515 23.535 237 378 Ly 10.364 16.879
3C AC 16.956 30.050 2 26.835 3.215 188 330 L, 10.437 16.398
4 Cg 48.521 193.733 1 119.539 74.194 650 1129 L, 70.413 49.126
5 Bg 104.986 193.733 1 119.539 74.194 655 752 L, 14.259 105.280
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Table 3 Fault section identification and single-ended fault location results of simulation data by proposed method

it RCEEISAY WRE A B/ km R/Q HCBE /() L,y/km  Ly/km t,/ps t/ps  WEEX B Ax/km x/km
1 Ag 0.5 200 70 80 100 819 1352 L, 79.417 0.583
2 Bg 179.5 200 70 80 100 685 1352 Ly 99.383 179.383
3 Cg 30.0 200 40 70 110 884 1152 L, 39.932 30.068
4 Cg 100.0 140 40 80 100 685 818 Ly 19.817 99.817
5 Cg 100.0 200 40 80 100 818 L, 100.000
6 Cg 100.0 200 40 110 70 617 684 L, 9.983 100.017
7 AB 90.0 50 20 80 100 684 753 Ly 10.281 90.281
8 AB 90.0 140 20 80 100 684 Ly 90.000
9 AB 90.0 140 20 100 80 684 752 L, 10.132 89.868
10 ABC 50.0 100 10 110 70 618 1019 L, 59.749 50.251
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Abstract: Distributed travelling wave devices along the transmission lines need to be paired and can only perform multi-terminal
fault location that strictly relies on time clock synchronization. Single measuring point cannot independently identify fault section or
locate fault. In order to solve the drawbacks, this paper proposes a fault section identification and fault location algorithm for
transmission lines using current travelling waves at single measuring point. Firstly, by analyzing the the topological features of
multiple connection lines at both ends of the transmission lines, it is found that the relative polarity determined by such topological
type can be used to identify the properties of the subsequent current travelling waves at a single measuring point. Furthermore, the
essential difference between the fault section and the sound section is found, i.e., whether there is fault point reflection after the
travelling wave enters the section. The transmission line is divided into two sections of unequal length by using measuring point
along the line, and the wave impedance at the measuring point is continuous. Wavefronts are identified according to the relative
polarity and inherent arrival time differences of travelling waves in the sections, ultimately achieving fault section identification and
single-ended fault location. Massive data of actual measurement and simulation tests demonstrate the feasibility and effectiveness of
the proposed method. The method is not affected by various fault types and transition resistances and has no dead zones. The
installation positions of the traveling wave measuring points are flexible.
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