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Abstract: The insulation level of 10 kV power distribution line is low, which is vulnerable to the direct lightning and
induction lightning. Lightning is one of the important reasons for the accident of distribution network. In order to re-
duce lightning accidents and improve the power supply reliability of distribution network, it’s important in theoretic and
engineering to run the simulation and real-model experiment of induction lightning overvoltage on the distribution line,
which is able to get real lightning data to provide a basis for the simulation of lightning overvoltage. In this paper, the
basic idea of the simulation experiment is introduced first. Then, a rational experiment plan is designed according to our
aim. Finally, the result of our experiment and simulation is compared, which can confirm the validity of the experiment.
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Figure 1. The total scheme of the experiment
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Figure 2. the grounding body device
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Figure 3. The fundamentals of the high pressure pulse generator
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Figure 4. The high pressure pulse generator
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Figure 5. Measuring devices and their connections (a) Current
probe; (b) Voltage divider; (c) Electric-field probe; (d) Voltage probe
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Figure 6. The experiment field (a) Side view; (b) Positive view
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Figure 7. The current waveform at the channel base

E7. BRI REBE RN

1 A SCHR[ 1377 BN T B R TS VR, BIRR
FH Sz bR B 15 2 (s IR, T R UAT I A AR SR
MTLE £, Hitg A,

z z
I(z,t)=u[t—WJP(z)l(0,t—vj (1)
A u(t—z/vf)% Heaviside PR, *t>z/v, i}
u=1, HMu=0; P(z)=exp(-2z/1) & HiEE
R R L, v A2 183 B PR A% PR TS

TEARSCH A HL 2000 m, W\ H A TE 1) &
JEHE v, =1.3¢" m/s , HHMIBEEK 6 m, BULHK
K11 m, BEESHIED 0.5 m, FHE HIVRIEE 2 (8] 1 BE 25
J9 L1 m, ARG T LI I (8 R B2 2 Ve,
W 8 DA B A7 FvE B4 B B £ % b BN T R TS
G RN HERIEE N 10 A BB E, dR0E 8 s

ALK BRI A 3 P F e 08 R £ v A B
FR R R U1 3 3%, D45 81 1) PR B T 38 B U £ DA
JE I T FEIARAE — DN UR A, TH AR R HE
ANl T

421 BESESJHNXHR
SRR S0 2 B I B MU TR () 7 h AR 0.5 m R
AR, BREFOUEE P I AR FONZR 1 TR RS d o S

81



e FEL 2 B PR FRL TR ARSI B

094m. 1.1 m. 1.16 m. 1.35m, Z&E& Sl E52H
HUE, 48— 2 BN 10 A FHAIZE R E 9 .
A DL T 22 A 40 28 e RS DL T HEL I A 2 1
PEESERIT, R RIS AR I AT, AR U E
K o W& DAL B AR B ) R I E AR S d 2
EC R WE 10 Fros, EHERERES, A TIRIE
FORARE, IR BIE 5 — R AN & 7 Fros i e ,
[FIES 9 T J7 RS, KT AA5 380 1) L R W A 4 — K
FIJRKM 2.8 5. AT LUK IUTHE LR 245 B A
KEW A, #BEEEEE d 2t ks o

422 BESSE hHXE

FAUT 3.1 O, LR B AR E
T2 (A PE B AR 1.16 m ANAR, MU0 2k % FE 5 i i 11
i h 2 HIEL 0.34 my 0.4 m. 0.46 m. 0.5m. 0.6 m
I, Ze it o U A5 2 HUE , Go— B HLIRIEE N 10A
IR SRANEE] 11 B, R DUARSCADLZR 6 S 2 i 1y

500 T T
—s— AR 25 R
e IHEBEINSR | |

400 1

0 10 20 30 40 50 60
t(ns)

Figure 8. The overvoltage at the midpoint of the line
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Figure 9. The relationship between induction overvoltage and the
distance d
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Figure 10. The relationship between the voltage spike and the
distance d
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Figure 11. The relationship between induction overvoltage and the
height h
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Figure 12. The relationship between induction overvoltage and the
height h
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