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Unsynchronous two-terminal fault location algorithm based on line parameter estimaton

JIANG Chun-fang , WANG Ke-ying
(School of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract: The paper presents a fault location algorithm that takes the transmission line parameters, the asynchronous sampling
error angle between two-terminal and fault distance as unknown variables. The voltages and currents during fault at two-terminal are
assumed to be available. The unknowns can be obtained by utilizing the Newton-Raphson approach to solve the nonlinear equations.
The result of fault location expressed by the percentage corresponding to the ratio of fault distance to whole-length of tr.ansmission
line can avoid the error produced by the transmission line length that changes with temperature. It is convenient to find the fault point
by the location of the towers on the line. The proposed algorithm avoids the fault location error caused by inaccuracy of line
parameters. Simulation results show that high accuracy of fault location can be obtained by use of the proposed algorithm.
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Fig.1 Transmission line diagram with two-terminal power
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1 PARIE S E S R (Ri=100 Q, 6=0.3489 rad)

Tab.l Simulation results of single-line-to-ground fault (Rg=100Q , §=0.3489 rad)
ShFlr | RBBECET | ABRSEENS% | KESEEN-5% | RBEKETN+5% | RBEKERL-5%
a4 mli m ml m ml m ml m ml m
0.3 0.3018 | 0.3052 | 0.2884 0.3052 0.3163 0.3052 0.2858 0.3052 0.3194 0.305;
0.5 0.4987 | 0.4989 | 0.5196 0.4989 0.4977 0.4989 0.4759 0.4989 0.5239 0.4989
0.8 0.7902 | 0.8099 | 0.8140 0.8099 0.7890 0.8099 0.7610 0.8099 0.8305 0.8099

=2 FHEEIE R ET AL R (R=100Q, §=0.3489 rad)

Tab.2 Simulation results of double-line-to-ground fault (Re=100 Q, §=0.3489 rad)

PR | KBS | ABSTH+SD | KBSETN-5% | EBEETH45% | BBREKETL-5%

RELLB] | g m ml m ml m ml m mi m
0.3 0.3026 | 0.2976 | 0.2992 0.2966 0.3060 0.2966 0.2865 0.2966 0.3203 0.2966
0.5 0.4986 1):5012 0.4996 0.5012 0.4977 0.5012 0.4759 0.5012 0.5238 0.5012
0.8 0.7934 | 0.7898 | 0.8040 0.7898 0.7890 0.7898 0.7610 0.7898 0.8306 0.7898

&R 3 SHRENMIERYRAESE R (R=100 Q, 6=0. 3489 rad)
Tab.3 Simulation results of three-line-to-ground fault(Rg=100 €, §=0.3489 rad)

Lk | KRBSEER | ABRSEENSD | ARSETH-5% | BBEETH45D | KBEETL-5%

F L1 mi m ml m mi m ml m ml m
0.3 0.3082 | 0.2916 | 0.2893 0.2916 0.3162 0.2916 0.2836 0.2916 0.3263 0.2916
0.5 0.5056 | 0.5063 | 0.5163 0.5063 0.4875 0.5063 0.4809 0.5063 0.5251 0.5063
0.8 0.7956 | 0.8029 | 0.8089 0.8029 0.7823 0.8029 0.7712 0.8029 0.8306 0.8029
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F 4 PR BT 45 R (6=0.3489 rad)
Tab.4 Simulation results of two-phase fault (6=0.3489 rad)

K | KESLOET | RBSERUS | REBESECRN-5% | SERERNS | SEKERL-5%
Bt Lk 51 ml m ml m ml m ml m ml o
0.3 0.2989 | 0.3012 | 0.2836 | 0.3012 | 0.3098 | 0.3012 | 0.2836 | 0.3012 | 0.3123 | 0.3012
0.5 0.5023 | 0.5089 | 0.5135 ; 0.5089 | 0.4836 | 0.5089 | 0.4763 | 0.5089 | 0.5216 | 0.5089
0.8 0.8053 | 0.7919 | 0.8160 | 0.7919 | 0.7851 | 0.7919  0.7610 | 0.7919 | 0.8393 | 0.7919
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Tab.5 Voltages and currents from the recorded data

aff b 8 c#H
MELIE/KV |-87.432-j86.046] 10. 484+j20. 87 27. 942~ j1. 973
MIEHR/KA | 0.294+30. 356 | 2.946+j1.002 | -1.077-j2.911
NIREIE/KY [-95.831-j63.872| 26.027+j17.74 | 40.938-j7.203
N BHEH/KA | -0.363-j0.271 | 3.507+j1.084 | -2.520-j4.838
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