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Design and Simulation of Cable Fault Location System
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Abstract: Aiming at the problem of cable fault location, a multi-frequency phase method was proposed. An
equivalent model for traveling wave separation of cable faults was constructed and different ranging formulas were
derived for the short-circuit and open-circuit fault conditions. A cable fault model was established in the software
Matlab. Short-circuit and open-circuit faults were simulated by selecting different fault distances and frequencies.
The simulation results confirmed the accuracy of this method. Finally, based on theoretical research and simulation

verification, a cable fault location system was designed. The experimental results further verify the feasibility and
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superiority of this method.
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Fig.1  Traveling wave propagation schematic of fault cables
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Fig.2 Cable fault model
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Tab.1  The parameters of the cable distribution
FForie B Q-km™)  HUE/(H-km™)  HLE/(F-km™)
P 0.026 72 9.036x10™* 2.773x107%
LI 0.316 30 3.530x107 7.952x107°
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Tab.2  Simulation calculation results when short circuit fault

Meppgy  CRAMEML PURVEBSESN = HUERGEHD
km Skm  e/%  Skm /%  Skm /%
2.59 26429 023 25187 031 25486 0.18
9.68 9776 6 042  9.6938 0.06 97605 0.35

13.24 132699 0.13 132768 0.16 13.368 8 0.56

17.32 17.301 6 0.08 17.3959 0.33 17.2671 0.23

22.05 21.9942 0.24 219856 0.28 22.0937 0.19

3.2 BEgEpE

PGB A L AR AR W , SRAEITTH] 1=
0.005 s, RAES K £=100 MHz, Hy T e i 25 3%
AR PRI O 2H 0 e A A i A D
£=3.993 8 kHz I, A] A48 2] 6=0 F1 6==/2 P Fj 15
LR 7R AR VBRI 4 R o

5
4 N\
Zj / X:0.004 227
;2 / \ b;m% |
Lo\
00 I ; ; | 5
tls (x lO")
(a) 6=0V, I TE
2
0
:
- \ [¥:0.004 217
B |)’:—4.5ﬂ ,,,,,
—60 \/:- i

3 4 3
tls (x107)
(b)o=n/28}V, T

K4 WHERE £,=3.993 8 kHz [ V, i TE
Fig4 V, waveforms at /,=3.993 8 kHz when open circuit fault
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Tab.3  Simulation calculation results when open circuit fault

BpEpEg SO P AH T i
km Slkm  e/% S/km el% S/km el%
2.59 2.6337 0.19 26245 0.15 25371 0.23
9.68 9.6225 025 95972 036 97766 042

13.24 133159 033 133228 0.36 13.2216 0.08
17.32 17416 6 0.42 173568 0.16 17.2945 0.11
22.05 21.9327 0.51 22.0293 0.09 22.1351 0.37
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Fig.5 Ranging system with multi-frequency

phase method when cable fault
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Fig.6 Ranging result
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Fig. 7 The DC components at the first frequency of 66 kHz
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