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Abstract: Based on the lightning overvoltage analysis model
of transmission line, the absorbed discharging energy and
lightning discharging current of line arresters on 35 kV
transmission lines with and without shielding wires are
analyzed by electromagnetic transient analysis program when
the line surge arresters are applied to improve the lightning
protection effect of transmission line. When the lightning
respectively strikes on towers and transmission lines under
varied conditions, such as different impulse grounding
resistance and different lightning current, the lightning
discharging current of arrester and the absorbed lightning
discharging energy are calculated, and the influence of
grounding resistance and lightning current on them are
discussed. At the same time, the absorbed discharging
energy and lightning discharging current are compared for
35 kV transmission lines with and without shielding wires in
order to conclude the influence of shielding wires.
Key words: line arrester; lightning discharging current;

specific energy; impulse grouding resistance;

lightning current; shielding wire

:2006-07-12; :2006-09-31
(1982-), ,

40%

[1]

[2]

1980

B9l

[6]

[7-11]

35 kv

70%,

110 kV

35kV

10

500 kV



43 2 Vol.43  No.2
2007 4 High Voltage Apparatus Apr. 2007 - 119

10Q ,
(EMTP) 35kV , )

, 50 kA 10Q
C : AB :
1
20Q ,C ,
35kV A ,C
, 1 250 Q,
0.84 pH/m , ,
, , , 10Q
’ I ) 3
’ 1091 ll [ 3 ll
) [l 50 kA y
5 100Q 2 19 KA 200 kA, 100 Q
61.3 kA
[13] 14]
’ 42 k! s 60 e 200kA
. - 23 so
e~ % g ®a 0 S T 150kA
100 — ¥ gg /
—] -85 b§ 304 . ‘ﬂ/‘f‘—‘;gi;A
A e, S0 Tk
! 450 mm| 11 450 mm 0 20 40 60 80 100
85 vk H2 4 BEL/O)
o B3 BrEBNEEREESH ISR
o 1 0
M1 PR ST S TRE P
1 HERARETE 2 HAE S ENITERER 200, 150, 100, 75, 50 KA
2 0 , A
, 0
2.1 100
1 0
3 1=200,150,100,75  50kA 0 /Q 200/kA 150 /kA 100/kA 75/kA 50 /kA
10 541 376 236 278 210
( A ), 20 730 478 28 257 0.3
200,150 100 KA, 10 40 865 477 321 234 135
1000 , 60 938 547 335 239 152
80 958 648 344 245 156
100 974 657 347 248 159
75KA, 50kA 1
) 20Q ,
b 3 . )
) 100 Q,

, 20Q 200kA . 9.74 KIkV



43 2 Vol.43 No.2
- 120 2007 4 High Voltage Apparatus Apr. 2007
22 ( B
) :
4 5 30, 50, 75, 100 kA , )
0,1 C (0,1 20Q
). 0 C Zn0 ,
O L
1 1 y O] 1 1
10 Q 50 kA
is 13 kA 200 kA, 100 Q
F
s , 50 KA
I T 100kA 507 e 200KA
2 \\‘__H BZ g0l
B 25} 75kA g P 150 kA
£ e 0 —— 100kA
2 155 . T s0ka 23 o ",./.::::-'"'*”'75 kA
S ] i 10kA NE ol S 50kA
1020 40 60 80 L
o /) 0 20 40 60 80 100
B R B R M O (A P S oh ELA  2 ik e /)
Mo MEMMARMFESHBEBRENX RN
2.4 \ ’ 3 6
2L 0 ,
Z 16
ps o T 00ka ; ;
o
23 0s N ———75kA ’
E‘\‘. 50kA '
ol TTTTTTTT30kA
1020 40 60 80 , ,
hiti Bz s L BH/Q
Bls5 BESFLESSTEESEHEMNEE
4 5 ,C )
35 kV
, 0,1 ,0,1 7
10Q 33.8 kA, 80 Q ( B )
8.7 KA, , 50, 75, 100 kA 5
y y C
) , 100 Q, 200 kA
, AB , , . 4.34 kKIIkV
1 ) 5 s
e —200KA
2 —T\ 4r ./'
, ﬁ‘? 5l _/ ___.150KkA
BE — P
10 Q, 100 KA ssﬂ% 2,5.// 100 kA
. 44KA, 2.5 kIlkV = N //‘::::___js kA
2.3 /;:__’*__,d._. —S0kA
o=
1020 40 60 80 100
6 1=200, 150, 100,75 50 kA a4 L B/
K7 BERVHLERNHE G EmaE X R



43 2 Vol.43  No.2
2007 4 High Voltage Apparatus Apr. 2007 - 121
35 kV ,
55KkA
5.5 kKA ,
, 0,1 [1 500 kV
( 0 ),0 B [R]. : , 1982.
25.7 KA, . [J]Y. | , 2005, 41(1): 59-61,64.
0.029 kV/KJ, ! [3] Furukawa S. Development and Application of Lightning
Arresters for Transmission Lines [J]. IEEE Trans. on PWRD,
(s 1989(4): 2121-2129.
[4] Ishida K. Development of a 500 kV Transmission Line
3 Arrester and Its Characteristics [J]. IEEE Trans. on PWRD,
1992, 7(3):1265-1274.
(1) 35 kV [5] Ohki Y, Yasufuku S. Lightning Arresters Developed for 500 kV
, Transmission Lines [J]. IEEE Electrical Insulation Magazine,
1994, 10(4): 61-62.
, [6] HE Jin-liang, CHEN Shui-ming, ZENG Rong, et al.
' ' Development of Polymeric Surge ZnO Arresters for 500 kV
, ! Compact Transmission Line [J]. IEEE Trans. on Power
) Delivery, 2006, 21(1): 113-120.
[7] ) : , . 110kV
61.3 KA, 9.74 kJIkV L1 » 2002(2): 40-43.
[8] , .
' [J]1. , 2003,39(6): 36-38,40.
' 0] . [J1.
) , 1993, 19(1): 18-22.
44 KA, 2.5 kJ/kV, [10] , : ;o 220 kV
[J1. , 1998, 24(3): 77-82.
11 , . 110kV
(2) 35 kv ! - [J1. , 1998, 31(11): 12-15.
' ' [12] . 110 kV [J1.
, 2004, 40(2): 156-157.
50 kKA, [13] : [J1.
4.34 KIKV ’ , 2000(5): 33-35.
[14] LT 620 1997. [S].
1997.
(3) ' [15] , .
) ) , 2001(6): 22-25.
( 112 )
, [ , 1998, 22(6): 12-15, 20.
[2] I
(7) , 1998, 22(12): 61-65, 70.
[3] Yoshitaka Sunaga. Study on Reduction in Electric
UHVDC Field, Charged Voltage, ion Current and lon density under
(8) HVDC Transmission Lines by Parallel Shield Wires [J]. IEEE
, Trans. on Power Delivery. 1989, 4(2): 1351-1 359.
4] +500 kV [
, 2005, 29(11): 8-11.
, [5] [M](2005 ).
, , 20086.
[6] - 3500 kV [l
, 1995(1): 7-11,45.
[1] [71 DL 436-2005. [S]. 2006.



