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Fault location algorithm for HV transmission line based on phase
characteristics of hyperbolic sine function

LIN Fu-hong, WANG Zeng-ping, LI Jin-long, ZENG Hui-min
(Key Laboratory of Power System Protection and Dynamic Security Monitoring and Control under Ministry of Education, North
China Electric Power University, Beijing 102206, China)

Abstract: A new fault location function is generated based on the concept of selecting a reference point to match the fault position.
It concludes that, the phase characteristics of the function is determined by the phase characteristics of hyperbolic sine function. The
function has different phase characteristics between the reference point located at the left of the fault position and the reference point
located at the right of the fault position, and the phase of the function equals to zero when the reference point matches the fault
position. Based on the phase characteristics of the function, a new fault location algorithm is proposed. The proposed method has less
calculation burden than the traditional methods, and can effectively overcome the contradiction between fault location precision and
fault location speed which lies in the traditional methods. The accuracy is independent of fault transition impedance, fault type, fault
location and incidence angle of the fault occurrence. The proposed method has no false root in theory. Results of EMTDC based
simulation prove that the proposed method is correct and efficient.
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Fig.1 Negative sequence equivalent circuit of system

with internal fault
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Fig.2 Negative sequence equivalent circuit of transmission

line with internal fault
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Fig.5 Phase characteristics of fault location function with
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Tab.1 Influence of incidence angle on fault location

it AN IR e e A I TR 2 5 ke
= 15° 45° 60° 75° 90°
AG 324.99 326.21 326.51 326.69 324.99
BG 325.03 323.35 323.51 323.77 325.01
CG 324.99 325.29 324.85 325.01 325.01
ABG 325.03 324.55 325.01 324.97 324.97
BCG 325.03 324.93 324.51 325.07 325.07
CAG 324.93 328.01 327.97 324.97 324.97
AB 325.03 324.79 325.09 324.99 324.97
BC 325.01 325.15 324.85 325.05 325.05
CA 324.95 327.09 327.09 324.97 324.99
ABCG 325.65 325.65 325.65 325.65 325.65

2 M EBEMBPEIEN AG BBEN L REIF M

Tab.2 Influence of grounding resistance and fault position on
fault location when occurs A-G fault

AN [ s R PR BB 45 58 ke
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35km  325km  500km 587 km

15 19.33 35.33 32527 501.19 587.93

55 18.79 34.81 325.03 500.25 587.17
100 18.79 34.81 325.07 500.35 587.27
150 18.81 34.81 325.09 500.37 587.29
200 18.81 34.83 325.11 500.37 587.29
300 18.81 34.83 325.13 500.37 587.29
500 18.83 34.85 325.17 500.35 587.29
100+j50 18.81 34.83 324.99 500.05 586.95
3004120 18.79 34.81 325.13 500.03 586.97
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Tab.3 Influence of transition impedance and fault position on
fault location when occours BCG fault
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19km 83km  325km  500km 587 km
15 1791 8231 32537  500.89 58635
55 19.09 8301 32517 50025  588.05
100 19.09 8305 32503  499.71  587.93
150 19.05  83.05 32499  499.65  587.89
200 1901 8305 32499  499.69  587.85
300 1893 83.03 32497  499.81  587.79
500 1871 8299 32497  500.01  587.69
100+j50 1881 8279 32571 49839 58825
300+j120 1889 8293 32503  499.75  587.97
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Tab.4 Influence of transition impedance and fault position on

fault location when occours ABC fault
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9km 35km 325km  450km 591 km
0.001 1861 3463 32565 45053 59215
15 1875 3475 32543 45043 59201
55 1889 3489 32517 45033  591.83
100 1891 3491 32507 45027  591.73
150 1891 3491 32503 45025  591.71
200 1889 3491 32501 45023  591.69
300 1889 3491 32501  450.17  591.65
500 1889 3489 32499  450.09  591.59
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Fig.9 Simplified inhomogeneous line model for simulation
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Fig.10 Fault location error curve with the proposed algorithm

when occurs AG fault
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