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Inconsistent identification and location of transmission line lightning point and flashover point

MAYi', HUANG Ran', SHEN Yuan', SHU Hongchun®, YU Duo®, MU Runzhi’, BAI Bing’
(1. Electric Power Research Institute, Yunnan Electric Power Test Research Institute (Group) Co., Ltd., Kunming 650217, China;
2. Schoool of Power Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: When the transmission lines fault occurred due to lightning strike, and the lightning strike point is not the same
as flashover point, double ended traveling wave fault location device will locate out lightning strike point rather than
flashover point. So traveling wave location accuracy will be adversely affected. Based on the fault information of the first
head that double ended felt in subsequent wave heads which polarity is the same as first wave head, this paper identifies
the consistency of lightning strike point and flashover point, and proposes the method of “distance consistency
comparison” to locate flashover point when lightning strike point and flashover point are inconsistent. Meanwhile, the

applicability and influencing factors of the location method are analyzed. Simulation experiment and real data verify the

reliability and validity of proposed new method.
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Fig. 1 Lightning strike point and flashover point is different
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Fig. 2 Fault line traveling wave refraction and reflection grid when

the lightning strike point and the flashover point is inconsistent
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Fig. 3 Algorithm flow chart
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the lightning strike point and flashover point is consistent



1y,

o PR B ol i I 2% A — BN S E

- 67 -

PN A B XV =94.9 kmo, M. N 3ty 52 B ) ) 45
Bkt 5 PR EAR R BB — ANk w,  w, E
AR (K %09 590 4 €2 =651 ps 17 =952 ps.
KOAK @) xP=64.517 km, x'”=95.483
km. T2

) - x| =0.583<¢

A0 —x®|=0.583 <&, WA i 51
25058, MEESEHN 65.1 km, 2254 100 m.

B 2 O Nk Rk i R A T e, Bk K
9160 km, 5 HL OMPE TR A, IRAECA 12 KA,
LNk A A ge s A M LR, B SRR %

TEhb 65 km, NZ5 SRR 2235840 60 km, i A
5 INGE A3, I g 2 1% 1 iy RO O dn 1]

9 B Rty 1 Sk BRI %053 510 4 ¢ =218 ps.
¢ =318 pso AR R ()75 H B A M e
250 x"=65.1 km. i N U 2% x”=94.9 km. M.
N i J% 52 3] 1) J5 88238 S v 5 15 I S A [ 1) 28—
ANBkw,, ~ w, BE B I Z) 53 5004 £ =618 s+
t'9=984 ps. @) M (@) T T x1P=59.6 km,
x7=99.2 km. HITWiLLKM e, HI

|x$) - xfn2)| =55>¢

A x| =4332¢

0 (n_( 2) (2))

X, +Xx, x, +x7 ) =1.17<¢

¥ —xM=-55<0
JUPRT AT M A A, 2R 25 SR Ok 7 4 it
M ] 65.1 km Abili, TIAE 59.6 km &bk Az i
PR 75400 m.
3.2 HiENAmMMER A RS
(1) BEZ A0 5 vy P A T I Sk (1) 5 1
HLAT A BF S o5 A A2 SO, HL L O &4k
Tt EA XN
I Z.-7,
Q—F—ZTZ )
Xrb: z, =U, /1, IR Z, WM T
A B i R — 42 4%, T ASHAT IRk
HIVE IS 3 PO i mi e oy i, XL w7y
FEOOF IV (1) AR s 2% A5 T I S BT — FRsOR, Tk
TEREEBHBT, AT A mAT S S R AT ge i T
-1, HRATIRPCK m s A A JE GG, R
TRAT W I S N 350 20 R0 s 350 40 T e AH L HK
W AT AT ek AR 2% . ik 10 s .

-8
0 500 1 000 1 500
t/us
(a) Hili i I AN BN K
AL 24 6 MLy FL AL T
8
6
4 M’H
g 2
0
-2
-4
0 500 1 000 1 500
t/us

(b) ki i 25 I 2% AR — B 1
Wi 2 Nty P AL T
9 B s 5N SR — BT RSS2 38 7 i B TR
Fig. 9 Current waveforms of fault line double terminals when
the lightning strike point and flashover point is inconsistent

S
6 e
M. N
o et
3
2
1
0
1 ML
-2 s
-3

t/us
(a) BRI M HLUALAT BB IR 520

MU A —%
fassm M NOUEAT AR

A2k

i/kA
S IR R - -

3 10 15 20 25 30 35
t/us

(b) BELIS N HLIATAT I I 1) 5
10 BB M. N M BFRITBRK kR0
Fig. 10 Influence of bus type on N and M side electric wave head

(2) kel bRy, o R NS AN 2R

PR A A Ax B SRR o AN 9 300 SRV A S
24 o U NS A — B0 Ax BN, T



- 68 - CE R R R EEL

o A R A T DA A e 38k R i I )
VRGN, ASEAE T o m 5 N 4% s A B
Ax <3 km I, T T o 5 TN 4% A SR
Ul HERNE R X Ax L5 iR i x AR SR AR 2
AT E T, A9 I FATDR G AR RA SCHR I 58
SO, AP RERGOIN o oy s I S R

4 FHRIBPRUESSS5ASEST—H
B

20134E 9 H 12 H, KFEfEH R KT 11 Rk
ARk, B 11 AR 12 235k A AR R AR
AH N R g B, LB A A C AR, X6k B ar
2.
100

80 |

60

40 +

< 20
o0
ol

40 +
Wl

0 2000 4000 6000 8000 10000 12000 14 000 16 000

t/us

B 1 TR =R
Fig. 11 Three-phase fault waveform of Sutun substation

50
40}
30t

0 2000 4000 6000 8000 10000 12000 14 000 16 000
t/us

B 12 KIBTHFE =R
Fig. 12 Three-phase fault waveform of Dali substation

13 FHE 14 AT BB ORI, i el
ks FEMSAIIRBAAE Y R R 2k, Hik
AAAE W] (R SR R B o A Re ik, BEABLN 7 o i S T 4%
RSB RE -

HH DK 90 T[] 2 P g 220 8 TR A e A i O B
L PS50 T BEAT S FERT Pl GPS I
[EIVEEC TS A R R 1 P, 2R 1 KTEREE R
AR AR (P

A 1R, U A AL BT ST RUA I R T
o R N2 AN — B L A RS L

100

&0 e

60 bR R

i/A

40
20

) N
03 20032503300 3350 3400 34503 500
t/us

& 13 A EITEER

Fig. 13 Fault waveform of Sutun substation

50

LA
A S

10
320032503300 3350 3400 34503500
t/us

14 KRIBLHREIR T
Fig. 14 Fault waveform of Dali substation

R1ATIRMEELER

Table 1 Traveling wave ranging results

ity KIAE PINIGS
IR 25 51 IR 25 51 IR 25 51
KL
" 18.2 km 19.4 km 17.6 km
i
of P
pe 148 150 147
a7

B HLE A R 40 3 R X Martin A Uman Al
AIE Philip Krider 4% T 20 tH£d 70 A0 H IF5E
B, FRETE 20 tH4d 80 AFAR BB P ) . It
PR el Y AR G WY G Wi T Vit e S | el
23 N SE B 5 1 E T B L E 1) B A R A
1991 AFEHILEHTVL AL e v T ] P et T8 = ) 7 H
SE [N S ME R Y. Zond 20 SEIAWIR &, TR
THEGEEAMASES). KINF. SR, SEr
B A R e A ARG H AT Bk
I S s, I =2 v A 7 X — Mol ik WEB
AT, IR AR R NE REN RS MS A T
WEAM. £ 2 Pk 2013 4E 9 J 12 H AH At
SRR IR T [R] Ak A= b Bk iy, Jd ik WEB #rify 15
B A B, AfE sy R b i
AL BRI TR e A A Rl
TS B



oA, 2F kgl o SN AN BRI S e AL - 69 -

x2 FHRENEESHERRE

Table 2 Query results report of lightning monitoring information
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