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Abstract

500 kV overhead transmission lines are widely distributed and often pass through mountainous
areas with high altitudes, harsh weather conditions or complex geographic environments. Because
of their special trend distribution, they are prone to lightning strikes. Lightning strikes on over-
head transmission lines have a larger proportion than line failures caused by other natural disas-
ters. Especially in areas with many mines, high soil resistivity, and complex terrain, the hazards of
lightning are even more prominent. Therefore, ensuring the safe and stable operation of 500 kV
overhead transmission lines and reducing the hazards of lightning to the line has become a key
condition for safe line operation, which also highlights the importance of lightning protection for
transmission lines. When discussing lightning protection methods for transmission lines, analysis
should be carried out according to the specific conditions of the line. In this paper, I analyze the
lightning protection of the line from two aspects. The first is the discussion of various factors that
play an important role in the lightning protection of the line, including the influence of the height
of the tower on the lightning protection performance of the shielding strike, the influence of the
ground inclination angle on the lightning resistance of shielding strikes, the influence of the pro-
tection angle on the lightning resistance of shielding strikes, and the influence of wire arrange-
ment on the lightning resistance of shielding strikes. The second aspect is to describe the com-
prehensive measures taken by transmission lines to reduce lightning strikes, including erecting
overhead bypasses. Measures include grounding, reducing the protection angle, controllable dis-
charge lightning rods, and setting up coupled grounding wires. Finally, this paper summarizes the
above analysis and the effect and cost analysis of various lightning protection methods, and ob-
tains a summary of effective lightning protection.

Keywords

500 kV Overhead Transmission Line, Lightning Strike, Protection Angle, Parallel Protection Gap

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

AR HOR B ) RS E R Ry, HIsiTIRES e TR RS R G L 4. WhE. fudiiz
AT o AR v I P AR BRI AT S e TR, oy 1 AR B e ) S 2 o B A B I T 40%~70%
(17 [2] [3]. TEdr5hEMFEHROCLEON 7B TR —. £ SHREEOE. L5l
R MIBBOVERIMBIX, il 52 5 i A A F MR K. BB LPT AR, LKA
IAEZGZE T, R TS R LB Bk e it H 23S 2 . DRI, AERRTTAL 2 BB R PR REX PR L )
RGUaA TR E tERA EEE

H1T- 500 kV HFE 2 C 2 o 1 FE SR R £, PRI ERIIE 500 kV RN 22 A 8 384T 243
£ HL ) AR T AT AR . 48 ST aE 500 kv i i F 2R o o 7 (08, RIB AR A3 . [RINHT
VU AT S 2 N D X 3 HAR T3 iUk . o H R (E BRI X

FIRT 500 kV i 2B 22 0 [FIESXUR], SIT AR, RS ERZENED, Rl T4 8 KEs B AT
BEH RSB R FAL 4] [5]. SeihaR M, S S Sk im ) 3 RN . DA, Xt 2 i A LS
BEAT 34T, X T R [R] B X el A L 2 B 7 R IR RE RO UK AR . sty Bt Pl fRI M. AR

DOI: 10.12677/tdet.2021.101001 2 St E TR S AR


https://doi.org/10.12677/tdet.2021.101001
http://creativecommons.org/licenses/by/4.0/

FrE

B 5 BT 5250 W7 24 BB
2. 500 kV [EE W B4 kB e th i B M BEI SR 0 4R
2.1. FFESE MGG EM RN

FrEgRm, HOIH K, M2E MR E. /£ EGM Bith, BEEMEmERABT &,
T X 5 28 140 B A R AR, et B i) SR TH o A SCHE 43 BT 35 v o S ok ol o A RSS2 M) RO %, 3 )
HOTHIELAf > 00, T HLE 40 RATTEDL. fEBS B SL RSEA RIS OL T, i8I o 58 S B, i A R H
o B Sl T I BE R o A SV E B TN RIS IS <R, 45 58 I8 S RST IO ZR OR35S A7
f, /NGRS A 207, HiZRIEAE] DLSEINT BAH ARSI A PRl R BAH SRR ARIR D KA S
drd L T AR N A SR T 2 5 1 2 sl

I EMTP B X 500 kV 4 2B BEAT J A0 5L, b Heaeimy SR vE e . BVEEST 500 kV % FiL 2k
Mge i B, 2RSSR 3 T H S LTRSS Bk (R S LRI AL 42t et 2 5 B FRLURR AL A R W i, o5
RS R L MU TR A S5 DR 2R (2 ), I % DR R AR AR 5 SO sl Bk ) BRSO % R TS
i E AR SN, AR S v SO R e N S K B, BE I A A BEVE N VR R, A
M3 gk i 2 . 6 Tk B SR H S 5 KON FA . W& 1 /TR, (HEA A4S 7T N 3.98
m B, iZH ARk EARR e E K 12.6 kKA, THAH 11.5kA, TAH 11.5 kA

Table 1. Effect of tower height on lightning resistance
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Figure 1. Break trip rate at different tower heights
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Table 2. Effect of ground dip on lightning resistance
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Figure 2. Break trip rate at different ground dip angles
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Table 3. Effect of ground protection angle on lightning resistance
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Figure 3. Break trip rate at different protection angles
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Table 4. Effects of wire arrangement on lightning resistance
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Figure 4. Winding trip rate with different conductor phase sequence
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