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Quantitative comparison of lightning protection effect between

35 KV line arrester and lightning line
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Information Engineering, Changsha University of Science & Technology. Changsha 410114, China)

Abstract: By establishing the simulation model of 35 kV lines, the difference of lightning withstand level and the varia-
tion of shunt coefficient of towers are studied under three lightning protection cases of applying a shielding wire with-
out lightning arresters, applying lightning arresters without shielding wires, and applying lightning arresters and a
shielding wire. The simulation results show that the shunt coefficient of the tower with a shielding wire without light-
ning arresters is at least 20% larger than that with both lightning arresters and a shielding wire under the same
grounding resistance. In addition, when the grounding resistance is less than 20 Q. the lightning withstand level of
the line having a shielding wire without lightning arresters is 1. 8 to 2. 0 times higher than that of the line having light-
ning arresters without shielding wires. The lightning withstand level of the line having lightning arresters and a shiel-
ding wire is 1. 9 to 2. 3 times higher than that of the line having a shielding wire without lightning arresters. When the
grounding resistance is 20, 15, 10 and 5 Q respectively, the improvement effect of lightning withstand level of the
line in the condition of having shielding wire without lightning arrester is less than 60% of the other two conditions.
The research results have certain guidance and reference value for the lightning protection of 35 kV transmission line.
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Figure 1 Tower model(Unit: mm)
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Figure 2 Lightning current waveform
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Figure 3 Simulation model of transmission tower
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Figure 4 Every parts of lighting current waveform for

applying a shielding without lightning arresters
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Table 1 Current shunt coefficient calculation of tower

applying a shielding wire without lightning arresters

1./ AR R, (Q B B,

kA 5 10 15 20 25 30 35
1 0.98 0.97 0.95 0.93 0.92 0.90 0.89
2 0.98 0.97 0.95 0.93 0.92 0.90 0.89
4 0.98 0.97 0.95 0.93 0.92 0.90 0.89
6 0.98 0.97 0.95 0.93 0.92 0.90 0.89
8 0.98 0.97 0.95 0.93 0.92 0.90 0.89
10 0.98 0.97 0.95 0.93 0.92 0.90 0.89
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Figure 5 Trends of current shunt coefficient of tower

applying a shielding wire without lightning arresters
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Table 2 Lightning withstand level calculation of tower
applying a shielding wire without lightning arresters
R./Q 1, /kA R./Q 1,/kA
5 36. 2 25 20.5
10 31.5 35 15.4
15 27.8 30 17.6
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Figure 6 Installation of line lightning arrester
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Table 3 Lightning withstand level and current shunt

coefficient of tower applying lightning arresters

without shielding wires

R,/Q I,/kA B, R,/Q Li/kA B
5 70. 8 1 25 34.6 1
10 61.8 1 30 27.8 1
15 51.8 1 35 23.6 1
20 42.5 1
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Figure 7

Installation of line lightning arresters

anda shielding wire
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Table 4 Lightning withstand level and current shunt
coefficient of tower with lightning arrester

and shielding wire

R./Q I, /kA B R./Q I./kA B
5 83.5 0.79 25 38.6  0.57
10 70.3 0.72 30 30.8  0.54
15 59.6 0.67 35 26.8  0.51
20 18.6 0.62

HT 2 4TI, 24 2k e Rt 7 4 ke 7 28 )5 AT
B4 i FL B/ DN AT 3 9 20 T AR OB K L 24 B 1 it 7
LSS LY
2.2 BRI

FRE 05 AT R 1~4 T A AT B 40 i &R e
2L e A s T 4 T T A L IOl R 2 A ke R A AT R
2 ke A 3 AP ST BB, AnIEl 8 B L AT
TR B A I sl T R R R AR OO i T
LY ATIE BT R RO 1 S R R A R R
1 2 b P BEL TS S T A AT OB R K G JBE TR A I Y 23 U
FRCEE LA sl T 2R R TR AR R R R R AR
200 . X2 DN sl R A S 1 R BEAT T 0.
bor R B
b AT 7
Ll AT 7

LoF
0.8 F
0.6+
0.4

5 lb 1‘5 Zb 2‘5 3b 3‘5
FTH 4 b 7, BEL/)
B8 A5 ik &4 TAE I
Figure 8 Trends of current shunt coefficient of tower
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Figure 9 Trends of lightning withstand level of tower
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Figure 10 Connecting sketch for grounding connections
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