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Fault location method for high-voltage cable short-circuit based on

electromagnetic time reversal
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Abstract: In order to effectively locate short-circuit faults in the high-voltage single-core cable, this paper presents a
new method based on the electromagnetic time-reversal (EMTR) theory. As the fault location is the maximum ener-
gy point, this method monitors the sheath current at the grounding position of the high-voltage terminal and calcu-
lates the energy of each guessing fault location by the transfer function of the fault signal. A typical high-voltage cable
structure is simulated and analyzed. The results show that the method can effectively locate the fault point, and the
accuracy can be improved with the increase of the sampling rate. It is recommended of the above 10 MHz sampling
rate in practical applications.
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Figure 1 The configuration of transmission line

equivalent circuit
KPR RS S N EAE S s (2, 0 %G5 H
AREAE — A FRAGIS [ T P SRR ]I £ =0
W ZITFAE B ¢ =T W 2S5 0. X BL 552 B SR A H 1) I
SR BURE V)
s(zat)>s(x T —1) 5
T X O 38 475 55 J0) A J A5 5 At s 2 5 S (o) 9 3
BRI S (o), B
S(w) =S (w) (6)
2 P N SR S T VR A o s P 4 R
{iz v i 13 ]

PR I S 3 O L] 220 R 3 8 DFEZKR
S 2% i A OO0 00 DA )RR S AR T s @R AE
[F1) B2 38 T 4 2 O — A e S A 4R R i 4



55 36 4 6 1] Be MG A SRR TP P AL IR R B A T A e R L B R (T vk 191

B e KL ) 2 B 10 A% i 2 D7 AR AL B O A
ORI 5352 1) A B IR 38k 38 5 5 5 O M) il o a5
R e R A D LA S R SRR AR
TP 2 PR,

LW 51 5 BRI s (o)

i AR SR W 2 Ah b 1Y
A L B MSE

s(x,t)s (x,T-t)
i T A

) £ ) 17« 6 e 0 e
AT s, T-t)

il HY A e A

B 2 R A 3RO R A AR
Figure 2 The flow chart of electromagnetic

time-reversal method for fault location
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Figure 3 The cross-section of a high

voltage single-core cable
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Figure 4 The schematic diagram of the equivalent

injection signal at the monitoring point
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Figure 5 The schematic of a cable line topology
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Figure 6 The configuration of a cross-bonded
HV cable system
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