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Statistical Method of CG Lightning Density by Circling Tower
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Abstract:Wuhan High Voltage Research Institute of SGCC proposed a statistical method of CG lightning
density, named grid method, which can form a intuitive and high-precision spatial distribution map of CG
lightning density. However, the lightning protection calculation becomes in difficulty because the CG
lightning density around a tower is not easy to be determined when the tower is located at the boundary of
grid with sharp variation of CG lightning density. The authors propose a statistical method of CG lightning
density by circling the tower to intuitively and precisely reflect the comprehensive value of CG lightning
density around the tower. Taking Ge-Gang 500 kV transmission line for example, its lightning withstand
level is calculated and the risk assessment is performed by using the proposed method, and the results
illustrate the relation between lightning withstand level of the line and CG lightning density.

Key words: CG lightning density; lightning protection; transmission line; lightning withstand level

0 3= SPRAG TR, RGN KA i IR R R

= PR IR (KA) 75 o b I 235 b v 75 2 H 0k
WL MRS A MR e RS 40 B BRAEAS 100 km 28 TR kIS0,

3kt GysiEd. WG R E B ) R G | A

(o HAR R T S R B Bk =

I TAEB T RSy, e i e v PRG-I, TR e 2 ek i

BEf B BRI T AR R ik 0 K BREEEEZ —, HRSRO RS TS

BFFERI EAR, MDA B (R4 B ) , Bt IX 4

KimHE3.2013-12-11; f&EIBHEH.2014-01-12

PDF L "pdfFactory Pro™ i FH iR AL www. fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

.76 - 2014 4F 6 H

indz

%508 Hell

LA RE AR A BLA b R B, R
K (km?-a), A VFAL B TG Sam s |, TH AR KU 2
17 BT S AT E R LT 3
58 553 AT SR DA L H ORI L H R
W4 E R 53 R/ X (R H <15 d) P X (FRHLH
1 15~40 d) £ 3 X (FHL H 2 40~90 d) . 75 HLiE 5))
AR X (T HL H>90 d)i2 b A% i i — E IR B
FEM | X048 55 ATE 60 A XT3 [F 35~220 kV
W 2 TR FH ST, AR R S
HLHER N

N,=0.023T ¥/(km?-a)., (1)

KON, WAERRERE T, MEREH,

[N M\ 20 tH4R 80 A4 T il B v e o7 W
DHEA | B R A0 M 0 AR Us-191) 4 i hy 7 L 2 K0
PRI TR K #E B, ) 2011 4F R 1k, & EHE
H 30 Z WA LI A RIS T HRHEENMN RS, HE
FL P T i ] R B L A 4 [l 34 T 486 1T FLAR
D3t | 37 AECHE o Cobn KRR B FER I 1 3R
BRI AR O AR« <IN 5 Hu A
ROR B Rz N5 HU N AR A2 5 B d | 3B
T, B ELARI G B A YER I £ R o A DY R A2
FEUARCER IR RN, 2 A B B AR TP AR Y
DR 286 5t AN S B g IP) T T ER AR S 1Y) B
TR R G PR3l fe, HETESDME A riEm T
F O I DX I R R AN (S i A, %ok B
PTG 50T, B B B BT R Y
Bt SLnt R R BEARYE 241 BAUR ok
B TR HLESHE B AT T N R AR AR R SR, A
R B AR G X053 BTN S 1 AR B
FEADA DA, Gt W e 8 DA R ; FH A4~ A%
FP R AR b DAL B A R A A T AR, RIAS 2103
MBI BE RS R/ IR SE TR AR BT
FHIREEETE 1 kmx(1~20) kmx20 km i FBl B, A
TF] K/ IN AR 2 Wbt DR 3 FE I St PRI A S s s £
SRR AR

2 AT EETEHITERL ST

TEFEASE, I dr B SR PP 2 (1 5 R 1
i, XA T o BRI AR IR AT R A TR o
BRI AR, e TR S RO N B A T 5
i, I MRE RN G 7 B —AT
FEAL T A A AL | 3 IR AN S T | el AR AR
AT PIATEE B3 DN 22 SRR, AN R UL
PV RV O A RAHIT AT A 3 DR 3 BE Bk R4
RAGIRIAE, SEFH P T Ml R BE Fe AT 24 I [ A T 2

SACGETHI T VAN 2 i 7 e it sl
b PR R BT A v
21 MIRZESZITAE

b DA 25 B AT [ R A 7 2 S Ak e i i B LA
SRS AR S 2 B AR 5] 58377 5 X 5
PNFGEE 2R PN T AT A st DA 8 5 TR B A ) e
{H B AT 5 222 FT- 58 BT DX I A i DN 45 | B SR k)
(km?-a),

MR HLHL R GERT LR EIFTRE M A28 25 5 A
FROCY) LA K 45 5 5 05 M, IO S AR BR(X,, Y ), il
AT AR o s FIATIE Z (B IS L A

L=6 370xarccos[ sinY xsinY -+

cosY xcosY ,xcos(X,-X) | 2

THA N(N=1,2,3,-)4F- N B LA 25 5 45756 (=
1,2,3,-- Y FEWNIA n(n=1,2,3,-- ) E s M, BFFE
M EEE R/ NTAET S, MZATRESS i A5 A0 i A %5
FEH

No= o o ®)
N 4 IRAF O A S HE Ty
Ni=( 2 No IIN. @

H LA A AT EBOR R Y R 42 S B
FIrAS B HIIN 25 BEANR] ARG /N 2 R U
St A /N IRZEIE I AR A SR AT 1
DR B BRBR A, T AR R HG Ks 2f pir e i
(I S TR A | PP b DR % B 2 Ak e AN B i
ANRBZE A T H N 35 FE R R B X (T3, BRI A
HYIBRI AR S b1 DR 5 BE A2 A T3 B E 1 7 25 Sk 4t
RGN AR S X EEER,

22 BR&EHMRNZESITHH

SCH LR 44k 100-300 S AT A 4] FH N 4%
JEEFE T 0 (B 98 T 1 7 v R IR A5 AT 3 1) b DA
B R HE A R G015 2] 2006—2011 4 ITA 1)
TR B S R R B AR AR R AR S E 1~
10 km 35 FEl N R BOA [R] (9 2 AR R4 7 b DR 285 B 4 A T3
WG SAFEEARRIEE T ot R A 1,
H LA 1 AT LA | Bl BB R AR G R 25 F T3 1
DR B2 R ER sk /) | 2k T 7-2% |, 2= S0

PRS2 GE 7 20T B BT R el K
JINHBIR) % 3 BT 35 (100,101,145 147 195,210,211 |
212 217 220 “F)VE LA | 15 B MATFFIE BAT ]
S b DR 25 ol BB 2 A2 ) AR A 2 LR 2,

HE 2 AT RVAE Y, FESAIFFIE SRR S
It 3 km B RGN 2% B A TR E iR
ZERBUIN, [FIRE | ORI AT b A 2%

PDF SCHF# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

WE5E5 500 XX, PO, ZEfRAE A, DN B RE SR AT I 5 2 S AR e i3 Hr - 77 -

3.0

- 05 1 1 L ) 10 1 1 Il ]
100 150 200 250 300 100 150 200 250 300
FH&S FH&S
(8)1 km (RIS EALAT- b DA 25 2 1 2 ()2 km (G138 EAAT b DR 25 i 2k

1.0 1 1 1 1 1.
100 150 200 250 300 100 150 200 250 300
FH&S &5
(©)3 km [ 38, BfAT- b R % B 1 2 (d)4 km IS ERAT b DR 285 2 1 42

1.2 L

100 150 200 250 300 100 150 200 250 300
&S FrES
(e)5 km [ 3g FFLFT- 4 PR 2 12 1 2k (F)8 km [T R 2 2 1 2

100 150 200 250 300

R
(9)10 km [l sR A1l IR % 2 1 £k
B 1 EiRKZ 100-300 Sit A% EREEFE S km &t
Fig. 1 Statistics of CG lightning density according to the circular domain radius S kilometers of
the tower from No.100 to No.300 of Gegang line
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Fig. 2 Changing curve of CG lightning density
according to the changing circular domain
radius of typical towers of Gegang line
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Fig. 3 Quantitative distribution of trip rate of Gegang line
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