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Abstract:

development and large-scale operation of the DC transmission lines have brought a number of issues in

In China,a considerable scale of DC transmission networks have been built. However,the rapid

management, of which the lightning prevention is a important but difficult issue. The existing calculation and
assessment model cannot effectively reflect real lightning risk of the DC transmission lines owing to its limitation in
calculation and lack of lightning data record of single DC transmission line. Therefore, the authors collected a
large amount of lightning flashover data to describe the entire lightning damage status of DC transmission lines in
China. Further,the data mining technology and sensitive factor analysis are employeed for discovering the lightning

damage characteristics of DC transmission lines in order to provide a reference for lightning prevention.

Key words: DC transmission line; lightning damage characteristics; lightning flashover rate; sensitive factor analysis
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Tab. 1 HVDC transmission projects completed in China
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Fig. 1 The flashover statistics of +500 kV DC
transmission lines of State Grid Corporation
of China in 2005-2010
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Fig. 2 The distribution map of shielding failure and back
flashover of DC transmission lines
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Fig. 3 The distribution map of lightning strike polarity of
DC transmission lines
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Fig. 4 The lines distribution map of lightning flashover
1.3 BHFWKEESHERL
ARG 434 1 ,2002—2011 3% 10 41,2007 45
LU i R 2R B R T IN SR B UR 2, 1k 19 3, 05 10 4F
o T N 2% AU 21.6%, 45 A7 ELAAR 23 A3 15 0 L T
5. MTAFR, [ S 20 B PR R e DN 45 I
BOABAR TR S, R B2 2009 4F LIk B4R T
B, 30K 55 T SEAE R B XS BLURZR B TT i T — R 5By 7
IR BLTARA —ER AR,
20

af k -
B agex %
16 wyprte kS
%514‘ CRIRY! 3
@12_ LA §
Z10F m ki N
= 8 *
= AR ¥
4 N g
N = = %
2 S = = K
[ Hm = = = I N
0 =

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
4

BS5 BER&BEEENEESRER
Fig. 5 The year distribution map of lightning flashover of

DC transmission lines
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Fig. 6 The month distribution map of lightning flashover

of DC transmission lines
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Fig. 7 The regional distribution map of lightning flashover
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Fig. 8 The lightning flashover restart situation of DC
transmission lines
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Tab. 2 Blocking of DC transmission lines due to lightning
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Tab. 3 The protection angle distribution table of

lightning failure tower
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Tab. 4 The protection angle and terrain distribution

table of lightning failure tower
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Fig. 9 The protection angle and terrain distribution map

of lightning failure tower
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Tab. 5 The practical height distribution table of

lightning failure tower
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