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Identification of lightning strike disturbance and faults for transmission line
based on transient waveform characteristics

LU Zhe, WANG Zengping
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources
(North China Electric Power University), Beijing 102206, China)

Abstract: With the large number of power electronic devices applied to the power grid, the advantages of transient
protection are more obvious. For the problem that it is susceptible to lightning strikes, the additional component of
transient current in each phase are analyzed under short-circuit fault, lightning strike disturbance and lightning strike
causing fault. The essential difference between fault and disturbance is whether the trend of the transient waveform has
the characteristic of power frequency sine wave. Accordingly, the method of using the average value sliding denoising can
eliminate the high frequency effects such as lightning current, and obtain the main waveform. It is proposed to fit the main
wave with a 50 Hz sinusoidal function. Based on the determination coefficient criterion of fitting, the faults and lightning
strike disturbance of each phase line can be distinguished. The PSCAD/EMTDC electromagnetic transient simulation
results verify that the proposed identification scheme can correctly identify lightning strikes and faults under various
scenarios. It is suitable for various transmission lines without being affected by the inception angle of the fault and the
transition resistance.
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Fig. 8 Current diagram of lightning strikes causing fault
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short-circuit faults

FEEE R S IR R
A B CHH
1Q 0.90 0.98 0.25 0.24
A-G 100 0.89 0.97 0.12 0.12
500 Q 0.81 0.98 0.08 0.08
AB — ~0 0.98 0.98 0.26
AB-G 100 Q 0.66 0.96 1.00 0.55
AB-G 500 Q 0.81 0.98 1.00 0.47
ABC — 0.03 0.98 0.97 0.99

R 1T RLE S, MR R RS iR
N, B A HL S 5 5 7y 1 LUARL R T W2/
TRGE(E 5, AakAH. 456K 12 AT, W ABC
ARSI, BASHNAE 0 LR, A3
BEr AU, (HHHE R A 0.97, HIRTTIRMI A
BEAH. DRI, JETFRIBME T g RECHE R
AJANEZ Ik H BE B WA 4G AR s, ReERA U
A . AEMEA R K 0.55, I &
BB R

0.34 3
Z 030 =
= 026 5

0.:22

0 05 1.0 152025 3.0 0 05 1.0 15202530
Hms Hms
(a) AFITEL500 e 5 o[ BH 422 Ml B

25

2.0

kA

1.5

0 05 1.0 15 20 25 3.0
t/ms

1.0

0 05 1015 20 25 3.0
1'ms )
(b) ABC = Hifi B et
12 REEBAEE HHET ERIUS
Fig. 12 Main wave fitting with different kinds of faults

3.3 BEHTH

AT H R T, %0 500 KV LB
KT, B AL 2 05 R R



_24- SRR T

150 kA, HEEHFLN A 15 kA, TEARFFE TR
FATETS, A RWER 2 Fis.

®2 FREEBEFLETHTHESER

Table 2 Simulation results with different
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