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Influence of Arrester Installation Scheme on Line Lightning

Protection Performance
LIN Fangxin, ZHU Yingjie
(China Energy Engineering Group Guangdong Electric Power Design Institute Co. , Ltd. , Guangzhou 510663, China)

Abstract: Use of surge arrester is an effective measure to prevent the transmission line from lightning trip which is mostly caused by
lightning strike. In order to reduce the lightning trip rate and improve the operation safety, the performance against shielding failure
and back striking of a 500 kV single circuit line without a line surge arrester are simulated by ATP-EMTP In this paper. The influen-
cing factors of the performance are analyzed, the installation principle of lightning arrester is put forward, and thus a comparative
study of different installation schemes is carried out. The research shows that the surge arrester can effectively improve the lightning
protection performance of the line. For the horizontal wire arrangement of single circuit, arrester should install at higher towers of
more impulse grounding resistance on both sides of the phase conductors to prevent back striking, while of large ground obliquity on
downhill side phase conductors to prevent the shielding failure. The research results are helpful to guide the line arrester installation lo-
cation and design work.

Key words: surge arrester; ATP-EMTP; lightning protection performance; installation scheme
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Tab. 1 Lightning trip rate of 110 kV A. C. and above
transmission line in guangdong area
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Fig. 1 Tower head size and flashover path
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Fig. 2 Surge impedance section of tower

1.4 EHERSBESEERH

THEBEIE R 2. 6/50 s W XUHE B0 AE b R
TR o TR FEL T E A BH AR B L AR A O R
U1, RASCER[ 11 MCRINZL, 456 i fngsdi )
LR BTN B KT, LA B AR 3R G R BHBTE 300 Q5
LRI 800 Qo A TE T 5ia 47 8 Fis 72K
XFH, BRI R 40 MR H .

ARSCRASCER[ 11 [ e i A, BT T
YER XTSRS . AR SRR, ST
JRE G, Joai i, &G RAMEN, Hif
2R 5 B AT & B AR fb i A8 4k . Ut IEEE 7
HITAEASGHE THEBE R B 5 FLEE b MW
W2 AT

7036 +0.17 xIn(43 ~h,)

_{ 0.55 h, =40 m

h, <40 m
(1)

2 RINEEEE RS BRI 1 AR

2.1 R REMEERSH

MR BN T AR, 2R S PR T
W2, TR R X g PR, RS
M BHIER 15 Q. FIEXF 500 kV £, TAER
JE G N R LR, [RIEESE 4k i 1) T AR R
RIESZARARRY, BORERR 30 °AH AR TR — KTt R K OF
Bk A, BRI AR Ry 2 i 04 B T 7
IR i Bk ] %

MITELEHRE, Higdnt, =MeL¥a
AReRAE RTINS, BT & i 20 S 4 TR
JEo ARSI BEAT I, 240 m A4, B
W B R B R b A S S i AT DA A PR A AR T A
H, ARANEITE AT, PSR ST 35 S i R K
F-ik 227.5 kA, PR BE I EA R 0. 028 IR/ (H
NE oA - 40 FHH), BYE DL/T 620—1997,
500 kA ZZ &I By K — R 125 ~175 kA, I
AL 1) S i R PR RE AL TR R

R2 LBEREWEERE

Tab. 2 Protection performance from back flashover of line
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Fig. 3 Effect of tower height and Impulse grounding resistance
on withstand level of lightning back-striking
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Tab. 3 Protection performance from shielding failure of line
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A. C. surge arrester with gap
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Tab. 4 Influence of installation scheme of line arrester on

withstand level of lightning back-striking
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Tab. 5 Influence of line arrester installation on withstand level of
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