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Research on combined traveling wave fault location method of overhead
line-cable hybrid line and influencing factors
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(1. Shenzhen Power Supply Co., Ltd., Shenzhen 518001, China; 2. School of Electrical and Electronic Engineering,
Shandong University of Technology, Zibo 255000, China)

Abstract: Fault transient traveling wave of cable and overhead line hybrid transmission line has the characteristics of
complex and variable propagation. To this end, this paper uses theoretical analysis and simulation verification to do the
research of the mechanism of production and propagation characteristics of fault transient traveling wave of cable and
overhead line hybrid line in depth. On this basis, the principle of single line traveling wave distance measuring principle for
hybrid line is expounded and the influence of transition resistance, fault inception angle, fault type, fault position on the fault
voltage traveling wave, current traveling wave propagation characteristics and combined traveling wave fault location
precision is explored in detail. At the same time, the relationship between the fault current and the fault distance of
cable-metal shielding layer single-terminal grounded line is calculated and analyzed. The transition resistance, initial phase
angle, fault type have a significant impact on fault voltage traveling wave and current traveling wave amplitude of 220 kV
cable-overhead-line hybrid line, but they have no effect on the time required to reach the first wave of the traveling wave;
under different fault location, the time that the amplitude of fault traveling wave of hybrid line and initial row wave surge
reach both sides of the line is different; the current traveling wave amplitude of the single end ground wire of the cable metal
shield decreases with the increase of the cable part fault distance, that is nonlinear monotone decreasing characteristic.
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and National Natural Science Foundation of Shandong Province (No. ZR2016EL17).
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Fig. 1 Fault line equivalent transformation diagram
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Fig. 2 Relation between voltage and current

at the connection point
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Table 1 Reflection wave and refraction wave nature

at the connection point
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Fig. 3 Figure of fault traveling wave refraction and reflection
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Table 2 Moment of fault traveling wave arrived
at the testing point
B/ Q tar/ps ta/pis tmi/ps Atlps
0 32 54 75 43
50 32 54 75 43
300 32 54 75 43
500 32 54 75 43
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Table 3 Moment of fault traveling wave arrived at the testing

point
W BER AR AH £ Iar/ps Iaolpis t51/ps Atlus
30° 33 55 76 43
60° 32 54 75 43
90° 33 55 76 43

FH I 6 T %0, WA A AH f AN RN, AR o
s AR AT 1R, ERER 3 TTAN,  BRETAR A
FARHAT 8 20 A0 2% I 2003 e /N, 35 UK
R A TR BRI Z ] HERRER I, Rk, S an AH £
AR AT PEORS 2 5 L/ o
2.3 HipEREA

RS AM B B bR i F, R A F BE A
Uiy (P BE 25 R 9.6 km, 4375 e AR 5 F 1D A AH LA
e, AB MRS . AB PIAIE et . =A%
Ferh, (A RWE 7 s

250 T
200
=
-]
=150t
e
= 100}
]
o 50p
Sl R | |
S —— W
< ol — Pk | |
B
100 s
2.1 22 2.3 2.4 2.5 2.6 2.7 2.8
KL /s x10*

(2)



_78 - @A &R B R

x10"

L
e i“l fH 1' 1|

URLAT LA
o

E -2t
-
4F
6 .
0 2 4 6 8
- . x10*
KA ) e/ps
(b)
200
=
3
B
=150t
gz 100
£ L
= —— PiAEE %
A B
— =M%
50 . . . . : :
21 22 23 24 25 26 27 28
KRR [ e/us x10*
©)
A
MR |
A
3 —_ -'.ﬂl\?é!,'ﬁh‘ﬁ I
3
-1.5 :
0 2 4 6 8
KRERS ]t/ s x10°
(d)
B 7 &M SRR TR R

Fig. 7 Fault current traveling wave of testing point
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Table 4 Moment of fault traveling wave arrived
at the testing point
S tar/ps tad/us tmi/ps Atlps
AT 26 58 80 -54
P 26 61 80 -54
PIAH D 26 58 80 -54
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Fig. 8 Fault current traveling wave of testing point
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Table 5 Result of fault location of transmission line
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