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Fig. 1 Ground lightning situations of each
year from 2012 to 2016 in Jiangsu
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Table 1 Ground lighting density distribution in

different areas in recent 5 years
R/ (km?-a)

X 2012 2013 2014 2015 2016
MR 9.385  2.664 2988 2804  2.872
R 8.290 4.253  3.103  2.898  3.782
it 10.885 3.108  1.765 2977  3.817
W 9.189  1.846  3.848 2949  3.208
M 6.621 4121 1.059 2359  2.422
M 13.128  2.664  2.025 3.536  2.370
Jo4%  11.833 4380 3.880 3.512  3.634
ZEM 12513 2567 1.539  2.864  2.797
Wz 11.608  2.073  1.514 4105  2.092
I 6.650  3.037 0731 2.990  2.210
S 10194 4937 3.547 2974 3.301
W 5531 4983 1.606 3251  2.839
YL 14.053  1.694 2976  3.142  2.492
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Fig.2 Ground lighting density distribution
in different areas in 2012
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Fig.3 Ground lighting density distribution
in different areas in 2016
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Table 2 Lightning average amplitude of
each year from 2012 to 2016

PR/ KA

el
2012 2013 2014 2015 2016
N 27.462 17.009 18.937 22.873 22.307
N 34.482 26.640 26.238 21.481 19.775
) 33362 24357 24.144 21.769  20.336
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Table 3 Lightning trip-out statistic of
each year from 2012 to 2016

H R A EEn e gls
/kV 2012 2013 2014 2015 2016
500 6 8 3 4 5
220 22 22 31 30 19
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Table 4 Lightning trip-out rate statistic of
each year from 2012 to 2016

B X 1072 /[ Y- (km-a) ™' ]

2012 2013 2014 2015 2016
500 0.031  0.076  0.144  0.098  0.063
220 0.015 0.052 0.0296 0.025  0.032
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Table 5 Lightning trip-out coincidence rate statistics
of each year from 2012 to 2016
Hh I 2% Bk S I /%

/kV 2012 2013 2014 2015 2016
500 83.33  75.00 100.00 100.00 100.00
220 81.82 71.43 88.46  84.62  88.89
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Table 6 Lightning trip-out rate statistic of single and
double ( four) circuit lines from 2012 to 2016
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Fig.4 Percentage of the tripping tower styles
by lightning from 2012 to 2016
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Fig.5 Lightning trip-out tower type statistics
from 2012 to 2016
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Table 7 Lightning trip-out statistics in different
heights of each year from 2012 to 2016

FFESEE b /m - 500 kV $i/ik 220 kV /1K
=60 16 9
60>h =50 3 38
50>h=40 4 56
40>h=30 2 22
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Table 8 The impact of tower height
on shielding failure

40 P HL H O [EI £k
N kLl \
Fess b /m PSR g
o 1074/ (km-a) ™' ]
35 12.38 0.003
40 13.77 0.177
45 15.21 0.901
50 16.69 0.493
55 18.23 5.320

2.5 FHEMEATIEEESH

2012—2016 435 78k vl 32 & A= AERSHE 500 m
LR kit o Horb 500 kV g o ik el A 15 14 B 4R
HTE 400~500 m), (5 M) 42.31% 5 200 kV Bk
AT 34 B 32 24 TR 7E 300~400 m, (5 S5 48.39
Yoo SyHT AT, HERR KAY B AT BT o5 H 4 4/ i P
BB b B A R EE A HG I, B R Y M B O A2
/RN 117187/ SUEN i el o W =R NN R A LSO

3 EiUkFETE

A e 2 e L 2l B L e o B R O
Xof i L R B B 7 AR R DA



TR A6 A VU A A R P I Sl S e R R o Bk AT 109

0r =220 KV T Bk A%

60 = 500 KV T Bk %

ek I B/ TR

<300  300-400 400-500 500-600 >600
R/ m

B 6 2012—2016 G & &7 Bk iF & LKA EEE St

Fig.6 The spans of tripping tower styles
by lightning from 2012 to 2016
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Analysis of Lightning Activities and Transmission Line Lightning Strike Tripping

in Jiangsu Power Grid in Recent Years
XU Wei, LU Yonglin , TANG Mengying, ZHONG Dan, HU Chengho

(State Grid Jiangsu Electric Power Company Research Institute , Nanjing 211103, China)

Abstract: In recent years, the transmission line tripping accidents caused by lightning activity occur frequently. The

corresponding research work is carried out aiming at the transmission line lightning protection technology. Based on the analysis

of the lightning activity in Jiangsu, the tripping reasons and lightning characteristics are analyzed in many aspects including the

style, height, circuit number and span of tower. The statistics of tripping times of Jiangsu power gird transmission lines from

2012 to 2016 are completed. Then, in combination with the actual production of power grid, the rationalization of lightning

protection measures and suggestions are proposed from the aspects of transmission line differential evaluation, operation and

maintenance and new technology.

Key words : transmission line; lightning activity; line tripping; flash density; lighting protection strategy
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