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Abstract

Based on the influence of factors such as complicated geomorphology and obvious climatic differ-
ences on lightning protection design in Shandong, this paper studies the differentiation lightning
protection design of overhead-line in Shandong based on the improved electro-geometric model
proposed by Eriksson, and summarizes the mathematical model suitable for Lightning Trip Rate
calculation in Shandong.

Keywords

Shandong Region, Electro-Geometric Model, Lightning Trip Rate, Differentiation Calculation

WX EF RGBS

2FH', B 2 ERE, K B, TasY

"WRE A TREARARAT, LR ¥

WIRbRHEITEBE, LR BFRE

YEM I AREEAFER T RA T, LR

SRR RS, IR B

Email: 272675861 @qq.com, 13465680768@163.com, story2018xj@163.com, ‘wranran@163.com

Weks HEE: 20184E11H22H; S HE: 201812 HA7H; KA HEA: 20184E12H14H

HE

ETIRMXIGE R, [URERBEFRZNPE BT TR, A3 T Eriksson$’ H HIBuE <L
AR L AR X SR AL AU B B AT T HFSE, B4 T A AR X R Bk A S B A i

DEEE

XESIH: BT, W, TIRE, &%, T8 LRMXZRA BTN 268, 2018, 8(6): 586-594.
DOI: 10.12677/g.2018.86065


http://www.hanspub.org/journal/sg
https://doi.org/10.12677/sg.2018.86065
https://doi.org/10.12677/sg.2018.86065
http://www.hanspub.org

19 %

XK ia
WHRMX, RSJUTERE, FEBEER, ZRUTHE

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

T T M2 AT I — B RVE, Gk, B ILARBMERN, 220 kv LU S
MRS, HI T o SR Bk R B S R AR R (1], H AT 2R i et b, B R SR A R
FHHL S LA 5578 v (electro-geometric model, EGM) [2], [E P /MBHEH T 2t ) EGM Fl 4 S 4% v (leader
progression model, LPM)%[3]. #UFEE F I T HHA 30 m DL F R EIBE RIS WA I A g msk, AIRK
PR, 7Ea04 S ERIR &t AR HEAEH . e B TEBRIMRNE R 2 MM, EE2%
FNT P B R A IR A AR K b, HLT 7 H R [ B 6 O e ik T4l . EGML 2 41 FEL
JRCHLRR I FIAT B S50 RT S R R S AR AT i, 5 SEBrig T &mifT &, HAMRGREtE. &3
EL AR Z F A i e, £/ EGM .

W ZR M A B b T R E ARSI X, 8 TR E S BRI, HMEHSE R 28, ARHIX S
T ZRWIE[4] [5], & HAFE R SARRHE, X 75 IS sh A B R [6] [7]. AL ZR # yfl,
BT UGS, BEAT 1 AR R ) 22 A B 7, R e P A R Gs 4R K, Jeb T S Bl
XL R, B F O E R .

2. XA FEFEENFNE

Ll ZR 28 2 1 52 00 2 2 s e B SR A 7 22—, L R R X AR T3 T B H KT 25 d, T .
AIEER RN, 9l XAERERTELXERZEHEERLZ, HprEnrE 2 Hik3 36 d, mEiEr A
SRR, RA16d[8]. & MHIXHERHZEMNEK, HHEAMMNZERIGE TEEIHRESRIFHA
R a7 5 b AT B — [ 8 1) 7R RS

HAf TA2 B B e AL R AR LR Se b 1), B0 bnT DL 56 B 110 S 78 5 X3k P [ b A
AL DRI FH Gl 9 7 V8 T DU HERF 8 2806 7 TR 1 SEBR B DN A AR A O o (L2 e 3 (X
iR 5 B2 o Al AN e £, JUH B @ 2 B K B /D o LIS RAR R X () 7R B H R Bk T B b PR
FEE AT S 3 22 S A B B it

IEEE 1243-1997 #3571 A% B2 v DR A ()Rt .

N, =0.047,% (1)

R T, HERA.
VR 2B T B I 1R, 45 100km ZRBARHEIL R B kR, B AR Q)L

b+4h
N=N, £ ><100,(Un <1000 kV)
1000 ?)
b+28h%8
N=N, £ xlOQ(Un>1000kV)
1000
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Table 1. The discipline method is compared with the IEEE recommended formula

% 1. MIEES [EEE #HHEARELE

/KA >100 >80 >60 >40 >20
WSS 7.3 12.3 20.8 35.1 59.2
IEEE 45 7.8 152 34 75.7
SHIME 0.35 1.8 3.89 16.4 672

3. REPMEEWEREEITHE

B TR S S AR B AT EE I, 5 IR R SRS R T R LR B PN, KR > AT B S
BN KM, SO T v, TSR 2 1 5 ISR, XMBLRAON . & i i
RS EESH, AL mE AR A

3.1. RiBkiERAHE
LR A A RIS S A 2, BN 1 B RS SR BRI 50% i OH B SR T H 5, U 7R ke AT S IR A e o ik
i 4 A ST
=N(1-P,)gPn (5)
Kf: NNEFHREG PRNGER; g NHFR; np IR, B ONE GBI T KT 1 E,
P4z ER A (@)1 5H
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AT AR R AT B A K S R 2 R T S B LU AR, Tl A3 (R KN B2 2 AR AT M T2 TR 3R
s, 18 2 i 5.

Table 2. Different terrain Striking Rate
= 2. TEIMHETFER

Tww o wamw : 2
F IR 1/4 1/6
- 1/3 1/4

3.2. HTHEKPETE
e TR (T 5 KT, 2R A R (6) T

I = Usoo, (6)
L I

h, o
(l—k)ﬁRi+(h—k]ﬂTl+{l P kojTl

1 c

R uy,, RRME T8 LM SO%P Tt HIE s &, SO ISRRE, ms b, FORBRIEAT LR B, 3R m
BEFNIENRAR b orn S E TR, Wl ms & 2o SERABT LA REG &, 27 9%
FBEE R0 LTS R b FR B E ST IR, R my R FRFEE st B, Q; 7
TG IBELI I, ps; L, AHFHE2E (A UK

4 TR 20 000 O 8 3035 4 B 0 AR 038 PO P — B0 AL T 5 e A
HOHLIEL. 4M MO LU IR 3 KT 4 .

Table 3. Tower shunt coefficient

T3 FMESRARER

LEHAUE R (V) AR B1E
1 0.9
110
2 0.86
1 0.92
220
2 0.88
500 2 0.88

AT H A7) T
n=(45E""-14)x107 ™

Ah: E N TAGIGE 1 758 .
Hrp kA R, AT ARE@) S, e A R, AT AK(9) T

U
E=— ®)
3l
2[+1,

et U NRGHENE, Vi | AT NI, my | ARG, 2AsokIEREE, W0, m.
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BT, Mgk bR pf S AR G R T, ek BRI R TR R AR,
M2 A% ) RO SR Y B e K, 7 55 P L RS, BRI SR A LTS A R BN 2 3fe L L= AL IE
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X 22~500 kV SEEF K DL i A2 B, — AR B By R 2R AR, R 4 DN IEE L
T 7 HLAE IR HL SR I T R B AR I AR A

Table 4. Corona correction factor for lightning strikes the top of the tower

F 4. BHEEMNERRIERY

e HEKV) 20-35 60-110 220 500
SHLZE 1.1 12 1.25 1.28
B2 1.15 125 1.3

MU R A 2 1.1 1.15 12 1.25

I AR AL 1.1 12 125

3.3. EEIEEX BRI T HIRA

FEA i A2 EL UL P 2R B O B 7 it o, IR AA A5 B8 H R IR AR OUIR — B BRI . PRIk, T
LRBR A B R EORUL, 70 R i s LU SRR & AR B SN i I 2 R il v R A R A S AR 5 3K
AN bl B RSN, A 2R B A 2 B BT S BB E BT A A0 M A XA DFEIR .
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v T
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E,, =nrE, h{zhj{ —r("A_l)} (13)
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m—1l,m = Y (1 8)
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Ao Y, RN A BBHHURFEZ] 2 m AT m SUFAREER T

PR LR B TH S Th CRE 2 B T T 08 H 1 DL R AN B B AT RS L AOBGE RE, T2 SR v A BOR BT I
RERAR LS 7 A F SR B A K P R R . AR R T, O HOAT DURE SO A X E
SORAS LR e S v 2 7T, I R ) 7 o T SRR P A A . (R 90 — Re T 8053, HshnsE
WP TR €N EE, POV EEE S ERE, N s s A2 E R, XA
BUT AN BE S W o B ORI 7 PR AR AT B P A% e R e S S T 2% i rEL L A R S 8 1 o
A i I ] AR AR L R

BEE 0 RGN e, ZRERATBE ) v B A AT I, FLITARE 30m DAR 2 2R AT 15 e i 1
SR B0 B A5 R A R R ARCR R PR Y, X B TSR BORIR 22, AR e T B 17 R BT
TR IFAER . H i T B TR RIS TR R R — NS R, R B HTR AR X —
J7 S A P USRI LAY T BRI KR X PRI S A R T 2 R g A A R BRI AR, 0 B U
RIF L TR PrE0L, JF HAX UM B T o R (R 5 s AN —FE K 2B R S S [ (1 3o v Js I AT
R R AR IR f R IR P[RR P AR B B U R o g B T i s T AR Y o, 2RI BB (Bt B B
AR B (1055 28 R R IR T 10 PR s o 2 AR R B TR o Pl I o O BB B AR % b oA R, b AT 1
AR 2 Ngs AT RA RS TR EINRE , 2 3 2 i B0 BORH SCRE - tn A (19
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A e ol IR A2 B T I TN Z
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Figure 1. Multi-wave impedance model diagram

1. ZREMREREE

2
23
Z, = 60{111 it —2J Q1)
Tk
1 3
11 2Ne( 1 2Ys
Z,, =92, (23)
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Figure 2. Schematic diagram of conventional lightning
strike model
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