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Impulse grounding resistance analysis of typical tower grounding device under

continuous lightning impulse
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Abstract: In order to analyze the impulse characteristics of tower grounding device under continuous lightning impulse,
continuous impact tests of typical grounding bodies with different soils, materials and shapes are carried out. Under
continuous pulse impact, with the increase of impulse time interval, the secondary impact grounding resistance increases
from the lower value at soil breakdown to the single pulse impact grounding resistance. However, within a certain time
interval, the secondary impulse grounding resistance of grounding device in soil with less water content is significantly
greater than that of single pulse impulse. The secondary impulse grounding resistances of grounding bodies with different
shapes and materials are different. In the tower grounding design, the increase of impulse grounding resistance under
continuous lightning impulse needs to be considered, and the material and shape of grounding body should be
comprehensively considered. Based on the experimental results, the ATP Draw simulation modeling method of tower
grounding system under continuous lightning impulse is proposed. This method achieves good effect when simulating the
spark effect of impulse grounding and the recovery process of soil resistivity after soil breakdown.
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Figure 1 Experimental schematic diagram
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Figure 2 Sand test samples
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Table 1 Secondary impulse grounding resistance of

horizontal grounding body in different soils Q
. L NGRS s
i B L e —— —
Wi e BT tE TR
¥ ik b — 5.64 13.0 32.0
XLk 0.5 4.97 8.5 12.6
pediiqut 1.0 5.68 16.1 18.5
XLl e 10.0 5.84 13.3 24.5
Rk 50.0 5.95 13.0 28.5
30
25
g —— i -
2 20 —E R TR ]
2 15 —o— Tl 4 |
";"5 i)
410 ]
£
S *
0 10 20 30 40 50

Joik g [ i) B /ms
3 FARAKEIRFAKPEARG N, FE G
Figure 3 Impact grounding resistance of horizontal

grounding body in soil with different water content

Hi 2 1 1 3 AT, Jo i B ik e i il 3 2 % 5 bk
e s P N O £ 28 10 N d SR T w4 £ Rl i £ Y
BT N Rl B e o R s v/ L R S S U o}
& i bk i e TR] 1 B A 38 R 9 i v G R 2
A A b i e L el 5 I A AR (R
3 R ) B K o oo o iR Y 4 R BELAE . S K R RCD
U5 o 7 S 8 SN VP N o 75K NS N/ QU 1 £ LA
BEL DA - M o 27 i 18 IR (3 K, 24 bk o s (] 1] B A
1 ms 26 A7 I, 0 o 132 1 v BEL WY G T B bk e e
ol 12l F BEL T I S T 1 ) RS 8 A 8 9 2 2 Rk o
ol B . TR P KPR AR TR
oot 42 3t P EL A A 38 ol 2 B 9 A T 3 O, (HL AR
S 18 I ] 18] BRG PA 0 e il 4 s v BEL 2 /0N T B bk
i e ol 42 e R B

LA M ol i R KBRS A 1 ORI o
i T Bl o, b e BH R A BE A R
T 25 TR, TR A R A R R T 02 T T, R R
RGN IR A+ HZE EaZR. &

TEMR S R b i B ge o iy, i T o il R AR
(9 1 FLAE 1 1 R S8 4 T B, A A TR 6 e R R Y
FICUR G ool 4 ot vl BEL A v o b AR AR
AT — K o3 W BT R P e A g il 42
Ml R BE B0 A A WS DR T B K e o i 4 st e BELR 2
AN 7% 1 A M o7 27 S5 A R T A T O AR AN R A R
X—HER.

M T R AR S5 L B 2 AL AR, R
bl (51 W S <o W T 57 W I e B <01 B o+ L
TR A ph R [R] B9 23 S TR) Bl 2 0 R T G AT
FCohdy o BEAR X B o T T A S KR
S, - S URE R T B A K BE 7R o L RAE T L U
e M URE 2 1T B 7K R B s ST B K AR R T
JUCHL T GE G ey R BRI TR R X T SRR
8 Y 8, b S UKL 22 8] 9 23 1) B AR B K,
HEAE K 23 A0 Eh o S AL, b R BH ARG, G b i
R BEL A X SRR

B R, E okl SR K
AR o R A EZ .
U it 4 R BEL S S T 2 i A R T A 9
A K, i 5K M8 K S S RRE M. &
KD B b e R R AR A UK e o il 2
Wi 18], — 777 T FEL O S O i, LB R T
Ko BIARAR 5 55— J5 T, b M L 0 Sfof i 4 Sl 0 0k
GR AR, B e S URE R T B A R K B 2 o P B
P 7 A A PR 1 A 32T TR R, R B R L B
WK S R, EL A K o R S AR X i AR — RE I
] 9 PN, 2 b il UV AVE T, (S0 i R
IR f) 2 1) B ol 20 R, MR R P A O —
A JHG el v BEDRE BT A T 8 O ik i o o 4
HLRH s Bl S K B KA, R B R e
U U U R PR NSRS LN T QUIRU L e | 8

ARG S L N UK 5 K A= 7 U LR U 1 N 7S
R AE JUA 2 A0 A A DL R AR 4y - UL 2 1] 5
FEK I L, T AL B K AR TR
el 4 R BE 5 8 K e o b o S0 LR — B, BRI
T 73 A HERIURE 22 [ B 5 A 2 3 1, e BIL A
e 7 DAy e SR AUR, 1) 7K 5 K 2 I TE R L A
i I HORL ¥ 7 8, D) 4 b e BELRS R T
LY QUG FEES: NI

M A B KRR /N F el oK 2% A Y



246 W h B %

5

S A] DLW, ek o, ok el 4 b e PR A
A EEL R 1 T T R e o A REORE T T
Yt 2 v BEL P o 5 I 0 R 4 O ) B e e
i 22 1l P BELAEL , S A oo 42 b v BEL 8 SR A L
2.2 TR R A A 3 v o5 42 3 B BE B2 M

Bz Hb AR 9 TR R 6) o o 2 F B AR SE . B
R A [ 1 — 5 0 e 0 R T o A N 0 A T 3%
SE b a5, Y S TR X LA T 2 Pk B
1 R ok HE b R BHL, 5] 4 s o

30 ; :
c —a—— T BB
= 251 —o— T RPN
E; ]
= 20
#
415
E2

10

0 10 20 30 40 50

ik e F i 1 RS /mis
B4 FEBKRBERARG R YRS
Figure 4 Impulse grounding resistance of grounding

bodies with different shapes
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Figure 5 Impulse grounding resistance of

I-type grounding body
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horizontal grounding body
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Figure 7 Simulation model of horizontal grounding

body under continuous impulse
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Figure 8 Simulation waveform of horizontal grounding

body under continuous impulse
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