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Accurate fault location considering the influence of transmission line span and sag

DAI Feng, LIU Zhenyao, CHEN Xuan, KANG Yubin, GUO Rong, XIE Wei

(Maintenance Branch of State Grid Jiangsu Electric Power Co. ,Ltd. . Nanjing 210000, China)

Abstract : Travelling-wave location method which can locate transmission faults precisely is widely used in transmission
networks. However, only the electrical distance is given generally during practical applications. If the influence of
span and sag is not taken into account, notable deviation between the calculation result and the actual fault location es-
pecially in long-distance transmission line will impact. In complex terrain areas, this misjudgment of fault locations
will greatly affect the efficiency of inspection and overhaul. To handle this, an accurate fault location method consid-
ering the influence of span and sag is proposed in this paper. Firstly, the Haversine formula is used to compensate the
transmission line span. Then, considering the structural parameters of the tower and the actual temperature, a cate-
nary model is built, and the electrical distance can be compensated via the compensated span length. Finally, a doub-
le-terminal traveling wave positioning method is utilized to obtain the precise location of the fault. According to the
actual parameters, a 500 kV transmission line is built in PSCAD/EMTDC, and different faults are set at different po-
sitions. Multiple sets of experimental results show that this method can improve the accuracy of the traveling wave
location method.

Key words: catenary model;electrical distance compensation;span;traveling wave; fault location

s B #1:2021-05-17;; & B H #§ :2021-12-25
HEeWR EMILHA B A RARRHL I H (J2019117) ; B % & A& 3R (2017 YFC0804400)
BEEE M 71989, 5B, Wit , EZMFH S RG A shib gk A9 AR BT ST s E-mail : jsdlex@126. com



98 W B %

5

i VN 2 Eite 2022 4 7 A

Wi 5 FEL 7 Tl ) o A R R R ) R G AR R
Wiy, T L st H 25 200 e R B )
MG T b R B A A . 2k B AR R R AR
T KR EF A1 MR A A A R o A X
A K G ] 4 T R 18 i 4R RO DL R AR IE R BE
EefRwisifT AAERE LY,

B L 8% S A I O B8 v Ay R BRI AT
FHL MBI EEA RSB E R S LK S
Bk R R B 22 TR] Y O AR R R E A, BRI
Jiti A BAR AH 5 52 S B W) 3R SR A LA R R G S B
By 45 PR 2 5% ) T - 800 BEORG B AR AT i A
FHAE A5 5 B0 R 20 L 30 450 2 R 55 {5 5L 52 3L
WK A 0 B, e AR R AZ ) R A R e
FEORS B 8, 20 76 S B i R i F X Tz I

S A 5 00 A e 2 e K R R S e )
PR EEERZ —. & K 22 5
R AR AR SRR Mg, &
A SRR FE T 1 R 2 L TR R B AR S T B
B R B BT B 2 BE K. DL 500 kV £ % R
B AR P5 (110 ~ 750 kV 42 23 By g 28 B % W
T E R B AT S R £ 5 30~50 m, S E] K
Hiu T A e /M B R I 14 m, 25 B E RS R 40
m, H ARG HE R 40 km, SR 110 % S 9T 52 0 )5 L 28 %
TR SR BE R 40, 447 km, G, HORY BE /R Ry 46
PR B 2 XA T IR e ) B % R R P W R 25 L 4
oA YN BCES 320 | Wiy

W1 Frs R BE AR O K T e,
B 58 S B il s & A= ZEAT IS QLT (IR B oK i Fosi
A SR AY AT 35 R4 BE A5 B HE AT 47 80 BE L kA T RE
SUEN B ] K MLHM F'. FOF AUZRTE
FF 38 Wity 2 5 100 300 7 o SRR ) A 0 R 25 4
BRSKEA REBE AY HAR B A R B T ik
i e R ] B AR T AR

A 1

5 T AT AR

Figure 1 Schematic diagram of a tower acrossing a river
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Table 1 Comparison of measurement and calculation

results of tower spans of 500 kV transmission lines
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Figure 2 Overhead line unequal height catenary model
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Figure 5 The line model when the fault occurs at

the beginning, middle and end of the line
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Table 2 The positioning results of different fault locations

under two distance models
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Figure 6 Traveling wave head arrival time in the line mode

when the fault occurs at the beginning, middle and end of

the line under the electrical distance model
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