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Fault location for multiple circuit overhead lines of different voltage grade on the same tower

YU Sheng', XU Gang', YU Qiong®, XU Bing'
(1.North China Electric Power University Sifang Institute, Beijing 102206, China;
2. Xiangfan Electric Power Bureau, Xiangfan 441003, China)

Abstract: Based on distributed parameter model, an accurate fault location algorithm for multiple-circuit overhead lines of different
voltage grade on same tower is described. By using the positive sequence component of voltage and current synchronously sampled
at both terminals, the positive-sequence voltage of fault point can be deduced from both terminal based on uniform transmission line
equations,then the fault location equation can be got. This principle can eliminate the effect of zero-sequence mutual inductance
between coupling lines. Theoretically, the proposed algorithm is independent of source impedance, fault resistance, shunt capacitance
and fault types. This method solves the problem of accurate fault location for multiple-circuit overhead lines of different voltage
grade on the same tower. Simulations show that the proposed fault location method has a satisfactory precision and are free from the

influence of resistance and fault types.
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Fig.1 A practical topological structure of multiple-circuit

overhead lines on the same tower in Hubei
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Fig.2 Voltage and current vectors at two ends of line
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Fig.3 Simulation system
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Tab.1 Fault location resuit

B R (03 40/km 150/km 260/kn
MpEAT

B/ Q T BEAH/km WE/ %) RUBEAE/km BE/ %) W/ km RE/ %)

R=0 39. 907 0.031 149. 812 0.063 259, 752 0. 083

[A-g R=10 39.909 0. 030 149.815 0.062 259. 773 0. 076

R=300 39.857 0. 048 149. 735 0.088 259. 640 0.120

R=0 39. 777 0.074 149, 739 0. 087 259. 753 0. 082

1AIIB P=5 39. 781 0.073 149. 725 0. 092 259, 772 0. 076

R=10 39. 805 0. 065 149. 733 0.089 259. 771 0.076

R=0 39. 973 0. 009 149. 922 0. 026 259. 897 0. 034

He =10 39. 964 0.012 149.924 0.025 259. 896 0.035

R0 39.849 0. 050 149. 768 0.077 259. 732 0. 089

LATLEC R=10 39.863 0. 046 149. 782 0.073 259. 778 0.074

£=0 39. 906 0.031 149. 809 0. 064 259. 773 0.076

tAllEs R=10 39. 905 0.032 149. 794 0. 069 239. 760 0. 080

R0 39.918 0. 027 149. 921 0.026 259.937 0.021

FATIA R=10 40. 039 0.013 149. 892 0.036 259. 870 0.043

[ AB-g R=100 39. 964 0.012 149. 923 0. 026 259. 907 0.031

I ABC £=0 40. 004 0. 001 149. 971 0.010 259. 930 0.023

B OIM R PBESS, SOEARAE IM 2 IN ZE/
—BY R R F. B 1T AAEE R %
FFXR A2 E B8 IM 45 40 km. 150 km 0 260 km b4

BB B AR RN MBS R . R ] Rk
B L, IIRREER L.. HBEREBH ] A-g Rorkk
B LoRAE A BRI, TAIIB RomE&kE LA



KM, T AREREFRIFT IS I K R A -47-

5 LA B AHRAEL S, TABRRLIAM
5B HRAEMAERRE, [ABg R LMNAME
B MR AR E BB AR, 1 ABC 2R LKA
V') = L e e

MNF 1 FTENELERTUEY, &HENH
FANE B2 R FAT £ BlZk L i i PERE B3R
&, HTFMELRERREY AP EERRNEFS
B, YEE EAZHALKREFERNGEW, Eim
ARG T AT HER S e L. BT
KA PALRIE RIS IR Bt B A, DA
R BE BT R BN T B 48 B BE 45 R AR 3k
BN WRRZERKIIE LA Bt I I F R R
300 Q KHHSBR, 3&F 0. 12%, AN SRIGIREHRIEY
N, HAR LA TR ZEARLE 0. 10%CLF, Bed i 28
EE KR H T X A B R R Bk
3.2 iRES

TRERGELEPYEERBLE TS
AL E A& T B2 E R BN EE R AT
FIESAE, TEHRDRETHHLREEMBITEMR
Sy, SEBR I F BTN DER T R &R LTS5,
ERSERTILAIEGHAARTEENHRESTNEELS R
FrAER W, FMA LERE B IFGXT EIRRIEE 7
e — BT, LRGN h 8
MPSERBAL RSN RALTM, 25 1T 05
B, B4 () B R4S 1S 2
FIMIBR IR ZHF, B4 (b) Frmh kA B s i
BRI FIMER R ZE

~ 0.8 BN b AR R 9B
i | T
R - FHAL
=02 - - = A
0
0 100 200 300 400
P& R B /km
(a) BHEEHhiE
o | 5 4k W P I BE
<€ 0.8 P
wose .-
m 0.4 PR TS BRAL
R e s T
0
0 100 200 300 400
P BE B /km
(b) BELR M

B 4 MEEIRERIT

Fig.4 Lotus of measured error
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