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ABSTRACT: A two-terminal fault information based fault
location algorithm for hybrid transmission line composed by
high voltage cable and overhead line is proposed. In the
proposed algorithm that decides fault position by searching the
crossover point of voltage curves along the hybrid line from the
beginning terminal and ending terminal respectively, the
piecewise recursion of power frequency voltages at the
beginning and ending terminals of the hybrid line as well as the
power frequency current flowing along the hybrid line is used
and the method to discriminate the false root is researched; and
then according to various conditions, including asynchronous
two-terminal data, different sampling frequency and different
transition resistances, an overall simulated. Simulation results
show that the proposed method is a practical fault location
method that can offer fault location with high precision, and
does not affected by the impedances at both terminals of the

hybrid line and transition resistance.

KEY WORDS: hybrid transmission line; high voltage power

cable; overhead line; fault location; false root
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Fig. 1 Diagram of fault line
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Fig. 2 Positive, negative and zero sequence voltage
amplitude along the line
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Fig. 3 Power system grid for simulation
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Tab.1 Simulation results of single-phase grounding fault

SEPRA S B km AEERB/Q IS S km ORI IREE %
50 4.00 0.000
4 100 4.12 0.300
200 421 0.525
50 10.01 0.025
10 100 10.01 0.025
200 10.01 0.025
50 16.01 0.025
16 100 15.96 0.100
200 15.90 0.250
50 37.01 0.025
37 100 37.02 0.050
200 37.03 0.075

F2 WEBMENNERESRGIERRAR S00Q)
Tab. 2 Simulation results
of line to line fault (fault resistance is 50 Q)

PR km  YEEBL/Q DS R km AR %
6 5.92 0.200
10 PaAREE 9.87 0.325
28 27.98 0.050
6 5.98 0.050
10 P ARAH IA) 9.96 0.100
28 28.00 0.000

R3 ZHEMIREERIMEE(ELRTIERERN 50 Q)
Tab.3 Simulation results of
three-phase fault (fault resistance is 50 Q)

R 25 km W45 R /km AN 2%
3 291 0.225
7 6.79 0.525
10 9.71 0.725
20 19.93 0.175
30 29.97 0.075
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Tab. 4 Simulation results of
two-terminal asynchronous data

HIBLZE/(%) D 45 4 km MR /%
10 20.01 0.025
30 20.02 0.050
60 20.03 0.075
90 20.02 0.050

H# 4 nJ 1, (EXUm AR AN A I, R A
ANZSUI, MR T IERA Ak e A, IR
REIl B S RE FE o (HAERINZ, 7EX AR P
PITEOL T, WEEH R B AT iR R G Ol T 5
00 ) T AN A PR A B e, X R TS
TR FH P2 F AR (R R A T AN A S, B4 1)
TP B 52T TR R 2 e AR R P T AR . X
— 1 U] e 2 T B0 FE YRR 1 H R
34 AREFEHRETHHELER

AR RRABERR, 0 TR S L 1 &5 Rt & 7
B . E SO FLARFEAR 1 800 Hz,
BI—AN I IARAE 36 A1, N IHTERPCRAESIZ 3600 Hz
(N EIARAE 72 R0 KA [R] SRAE A X6
SERLI R . RLPEHBAN 50Q, RS Ok AR B
M, HAAPTEA RIS,

F5 FEHAFRM 72 SHENERESER
Tab. 5 Simulation results of 72 points per sampling-period

i 5 /km DA &5 R /km AR ZE /%
4 4.00 0.000
6 5.99 0.025
10 9.99 0.025
19 19.00 0.000
31 31.00 0.000
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Tab. 6 Simulation results
of multi-sections transmission line
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Tab.7 Results including false roots

e uR§ SEhRibE DA
b o ke EEAm O
AO(FRAHTE ) 1 5 5.01 23.99
AB(PIAAE )5 ) 1 15 14.96 ¥
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