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Fig.1 Positive-sequence equivalent circuit of
unbalanced fault
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Fig.2 Negative-sequence equivalent circuit of
unbalanced fault
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shunt reactors at both terminals
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Table 1 Fault location results under accurate line parameters and length, with 50 ) transient resistance

sy AR/ WL/ km HIXT 522/ % Y Xt R/ km
T km ASCEE SGIRI9TEY: O ARSI SOR[9)B ACE SUIR[9] S
30 30.42 30.82 0.14 0.27 0.42 0.82
90 89.76 89.46 0.08 0.18 0.24 -0.54
3
R 150.27 150.69 0.09 0.21 0.27 0.69
240 240.63 241.02 0.21 0.34 0.63 1.02
30 30.22 30.51 0.07 0.17 0.22 0.51
A 90 90.33 89.62 0.11 0.13 0.33 -0.38
PIRREE 10 150.44 150.52 0.15 0.16 0.44 -0.48
240 240.52 240.72 0.17 0.24 0.52 0.72
30 30.48 30.48 0.16 0.16 0.48 0.48
90 90.19 90.27 0.06 0.09 0.19 0.27
ife3
PR 150.59 150.45 0.20 0.15 0.59 0.45
240 240.68 240.42 0.23 0.14 0.68 0.42

R2 KBSHETN 10% LBKEEBRNEENELSR (TERME 100 Q)

Table 2 Fault location results under 10% parameter errors,acurrate line length and 100 ) transient resistance

g ACRHTEL W2 5k HAE/% AT ki
ok A SCRIOVFE  ASCHE  SCRIOIFIE  ASCHRE  SCR[OIFE
30 30.35 41.31 0.12 3.77 0.35 11.31
90 90.74 102.66 0.25 4.22 0.74 12.66
R
AR 150 150.46 162.84 0.15 4.28 0.46 12.84
240 240.67 253.35 0.22 4.45 0.67 13.35
30 30.37 38.79 0.12 2.93 0.37 8.79
e 90 90.33 100.35 0.11 3.45 0.33 10.35
354
P 150 150.65 161.28 0.22 3.76 0.65 11.28
240 240.57 251.04 0.19 3.68 0.57 11.04
30 30.73 39.27 0.24 3.09 0.73 9.27
90 90.49 100.56 0.16 3.52 0.49 10.56
}
PR 150 150.51 164.67 0.17 4.89 0.51 14.67
240 240.54 255.84 0.18 5.28 0.54 15.84
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Table 3 Fault location results under acurrate parameters,10% error of line length and 100 ) transient resistance

g TR/ P FEEE AR/ km HEXT 22/ % Hoxd 22/ km
T km A SRV RE AR SOR(9]B AN SUR[9] Bk
30 30.36 40.66 0.11 3.29 0.36 10.66
90 90.73 102.61 0.22 3.82 0.73 12.61
3}
A5 150.79 164.39 0.24 436 0.79 14.39
240 240.65 253.10 0.20 3.97 0.65 13.10
30 30.43 39.14 0.13 2.77 0.43 9.14
e 90 30.61 103.04 0.18 3.95 0.61 13.04
PIRREE s 150.52 160.79 0.16 3.27 0.52 10.79
240 240.65 262.51 0.21 3.79 0.65 12,51
30 30.43 40.79 0.13 3.27 0.43 10.79
90 90.37 100.96 0.11 3.32 0.37 10.96
3
PRI 5 150.68 162.64 0.21 3.83 0.68 12.64
240 240.53 256.04 0.16 4.86 0.53 16.04

R4 GBESH KEHTW S5RRINELESR (EEEFE 100 Q)

Table 4 Fault location results under 5% error of both line length and parameters,and 100 ) transient resistance

e o s DHISEH km IR 2Z/ % X PRFE/ km
km AR SCGIR[9IS R ARSCEEE U9 RSk Suik[9] 8k
30 30.33 44.87 0.11 4.72 0.33 14.87
90 90.28 104.43 0.09 4.58 0.28 14.43
A
L g 150.45 165.53 0.15 4.93 0.45 15.53
240 240.54 255.93 0.18 4.95 0.54 15.93
30 30.66 47.38 0.21 5.52 0.66 17.38
_ 90 90.51 104.84 0.18 4.71 0.58 14.84
PR 5 150.75 165.31 0.24 4.86 0.75 15.31
240 240.81 256.73 0.26 5.31 0.81 16.73
30 30.63 46.22 0.20 5.14 0.63 16.22
, 90 90.60 105.59 0.19 4.95 0.60 15.59
3
P 150 150.44 155.40 0.14 4.89 0.44 15.40
240 240.82 257.73 0.26 5.63 0.81 17.73
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Fig.6 Curve of fault location error
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Table 5 Fault location results of different asynchronous angles

D4 i MR R/ km KR
FeHl B/km 8=30° §=90°  6=150°  %&/km
30 30.66 30.54 29.43 0.81
A 90 90.54 89.76 90.63 0.63
i 150 150.81 150.69  150.55 0.81
240 240.69  240.81  240.83 0.83
30 30.18 30.24 30.24 0.24
Wike 90 90.24 89.82 89.71 0.29
S % 150 15039  150.24  149.64 0.39
240 240.69 24075  240.63 0.75
30 30.48 30.54 30.45 0.54
BiHIE 90 89.82 89.88 89.87 0.18
Hb e % 150 149.56 149.31 149.43 0.69
240 239.41 23922 239.49 0.59
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Table 6 Comparison of solving results between ELM algorithm Table 8 Recording fault data
and least square method %
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e 5 s ; ~13.03—
?%’ 0044 9296 0 0 19 3 i LR/ kv 42.28+i87.81 13.23-j31.33
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Table 7 Line parameters per kilometer

ZHM BH/Q BHQ HL44/S H52/S
EF 0.042 3 0.395 2.726x107° 1077
jilad 0.320 0 1.363 1.936x107° 1077
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Fig.7 Recording waveforms of voltage and current
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Asynchronous two-terminal fault location method of transmission line

based on parameter modification
WANG Fenghua' ,MU Ka'* ,ZHANG Jun',LIU Yadong',QIAN Yong'
(1. Key Laboratory of Control of Power Transmission and Conversion, Ministry of Education,
Shanghai Jiao Tong University, Shanghai 200240, China;2. Electric Power Research Institute,
State Grid Jibei Electric Power Company Limited , Beijing 100045, China)

Abstract ; Aiming at the fault location errors caused by asynchronous data and line parameter uncertainty,an asyn-
chronous two-terminal fault location method based on parameter modification is proposed to locate the asynchronous
fault. Based on the defined parameter correction coefficient, the effect of asynchronous angle is eliminated through
equivalent sequence-network analysis. The fault location equations are established and then solved through the elec-
tromagnetic-like mechanism algorithm to locate the fault position. Both simulative results and calculative results of
actual line show that immune to the change of line parameters,the proposed method can locate the fault position only
using unsynchronized fault data with high accuracy and reliability.
Key words :transmission line ;unbalanced fault; electric fault location ;two terminals asynchronous ; electromagnetic-

like mechanism algorithm



