- 16747070( 2011) 03027505

( LEMP Lightning Elec—

tromagnetic Pulse)

ICGS
( SPD Surge Protection Device)
SPD
SPD . SPD -
TM644 ’
A
SPD
1
la U, L
"L Z, Zy oy, Z, L
A N L
L Z, B
Z, A Z, Z, Z,
A 1b
2
. di q
2u, = i, (Z, +2Z,) + Lﬁ.
2010-0926 Z, Ly
(41075025) 2u,, N
by = 5 =(1 — e T). 1
= +Z2(1 e T) (1)
. Ixcfanglei@ 163. com Zz Uy
7 25 (e ) (1-eD. (2
1 Uy, = byt = U —e T) = oy —e 7).
210044 ! ! Zy+ 2, " !



276

u Zl f ‘;
I Iq
(-Y-\L(-Y-\ 211“ A B z lu_‘l
Z A B Z,
a JELE b AF{E L
1

Fig.1 Traveling wave gets through the series inductance
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Fig.1 Refraction & reflection coefficients when the
traveling wave gets through the series indutance
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Fig.3 Schematic diagram of two-evel SPD

without decouple inductance
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Fig.4 Test waves in different impulse voltages without decouple inductance
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Table 1  Test data without decouple inductance
/ / / / /
kV kA s ws kv kv
5 5.18 7.76 21.70 0. 46 1.22
10 10. 11 7. 86 21.50 0.94 1.36
15 14. 48 8.13 21.60 0.75 1.50
20 19.27 8. 06 21.60 1. 10 1.62
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Fig.5 Schematic diagram of the two-evel

SPD with decouple inductance
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Table 2 Test data with decouple inductance

/ / / / /
kv kA i ws kv kv
5 5.12 7.86 21.70 0.39 1. 08
10 10. 56 8.08 21. 60 0.63 1.18
15 14.91 8.22 21.40 0. 60 1.24
20 19.72 8.13 21.30 1.48 1.30
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Fig. 6 Test waves with decouple inductance
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Table 3 Test data with S-meter cable as decouple inductance 1)
/ / / / /
kv kA s s kv kV SPD 15% ~30%
5 5.12 7.68 2150 035  1.03 SPD
10 10. 56 8.03 20. 80 0.58 1. 11 2)
15 14.91 8.10 20. 60 0.61 1.26
20 19.72 7.96 21.00 1.51 1.31
SPD
3 SPD
2 3 ) c6
IEC62305
IEC62305
5m
SPD 5m
9 SPD
10
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Design and application of series inductance in two-stage SPD

LI Xiangchao' TANG Hongke' WANG Jinhu'
1 School of Atmospheric Physics Nanjing University of Information Science & Technology Nanjing 210044

Abstract This paper explains that refraction & reflection coefficients will change at different time when the light—
ning wave comes as a result the shape of lightning wave will change when they get through the series inductance.

Voltage amplitude of lightning wave will reduce as long as the gradient of lightning wave decreases. According to this
basic principle a large scale of tests were carried out on ICGS. Comparative analysis shows that the residual voltage
could be reduced by adding of the series inductance thus enhance the tolerance capacity and improve the protection
effect of multi-stage SPD. The application of series inductance in SPD is of great significance to the lightning protec—
tion in the power distribution system.
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