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A single terminal fault location method for single phase fault of cable based on
parameter identification of metal sheath model

ZHAO Tiejun, WANG Xiubin, YU Yue
(Qinhuangdao Power Supply Company, State Grid Jibei Electric Power Co., Ltd., Qinhuangdao 066000, China)

Abstract: Most of the cable faults are related to metal sheath, only considering the structural parameters of the guide core
electrical model cannot realize the fault location of the protective layer. In order to solve the problem of distribution
network single-phase cable fault location difficulties, a single terminal fault location method for cable single phase fault
based on metal sheath model parameter identification is proposed. This paper first takes the single-phase distribution
network fault zero mold equivalent network as the identification model, and fault distance, fault resistance, and
capacitance to ground as the unknown parameters of the model, then uses the transient information cable after the
single-phase grounding fault cable core and sheath and combines the fault state network and zero mold equivalent model
to establish the time-domain ranging equation as a parameter the identification of the objective function, finally applies
the least-square algorithm to solve the optimal parameters, obtaining the fault distance. ATP-EMTP simulation results
verify the effectiveness of the proposed method, and the ranging accuracy is high.
This work is supported by National Natural Science Foundation of China (No. 51477147).
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Fig. 1 Three core cable structure
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Fig. 2 Schematic diagram of distribution network

M 2 AT A AR R R IR S o3 R



BT, 2 LT )R Y E AT S AR IR L PR 5 it ) T v -85 -
u =rxi +lxSm R (1) o = I =g ®)
d Hi . LR AR 1K ] Karenbauer 484, LA
A 3 RIS BT 1 AR R L 1 AR R

AN SR Z RSO B T I B, 2k
4 L BELMT R R LR 7 % SR B e 2R . A
(DA K

uma = rix(lma

e i, IR

X d(lma —:—itI(leO) + ifaRf (2)

Ky~ Ky 733008 R A v

+ Kpi o)+,

RO R P AME R AL
Ky =(r=n)/m, ®)
EL L OWSEE 4 LR VAN 2 R
K, :(Zo _ll)/ll 4)

A, do A2 A A L
H 2 (2) Ay SR s L U iy, b
U, —hx(i, +Kpi o)— llxM
I dt
ly = (5)
R,
Ll 3 IR A 9 2% RS A L an B 3
o BT u, o om MR, i s R
i i A m AEEIE, QA n EBER, C .
C" 73524 m AT o 0] 0 s F A

Iy(a—x)

i(a—x)
1

3 WIRIRZS M TR E A AR

Fig. 3 Zero-mode equivalent circuit of fault condition network
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Fig. 4 Zero-mode equivalent network of core-sheath fault
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Table 1 Different fault distance identification
results of C-S fault
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Table 2 Different fault distance identification
results of C-S-G fault
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Table 3 Different transition resistance identification
results of C-S fault

MUFEESE S WPERZE/%
xkm  R,/Q
xkm  R/Q  SHRE  FYEE
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Table 4 Different transition resistance identification

results of C-S-G fault
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