








Tab.3 Parameters of transmission lines

Parameter type r( Q/km) X(Q /km) g(S/km) b(S/km)
Positive sequence 0.034 0.423 1x10” 2.725x10°
Negative sequence 0.300 1.142 1x10” 1.935x10°

The simulation results and analysis. The fault occurs at 90 km from M side with BC phase to
ground fault. The results of phase comparison are shown in table 4.
Tab.4 Results of fault phase and fault interval

Phase comparison Phase A Phaes B Phase C Fault phase Fault interval
Agklk2 0.087 178.434 179.286 BC k1-k3
Agk3k4 0.043 7.188 2.364 — —
A@k5k6 2.855 0.245 2.370 — —
A@k7k8 1.857 0.090 1.326 — —

Intable 4, the "—" represents the corresponding phase or interval does not fault. It can be seen that
when failure occurs somewhere in the circuit, the application of the proposed method not only can
accurately identify the failure interval, it also can identify the fault phase accurately.

Table 5 shows that no matter where the fault occurs, the absolute error is within 1%, which is met
with the precision and remedies the defect of traditional fault location methods of the dead zone near
the teed node.

Tab.5 Simulation results of fault location

Interval .
Eault distance Fault type judgment Phase judgment Measured fault  Absolute error /
result distance / km m
result
MN section from M BCG K1-k2 BC 90.094 94
90km
MN section from N AG K1-k2 A 50.157 157
50km
T1-P1sectionfromPl o~ k3-k4 ABC 40.088 88
40km
T2-P2 seé:(t)lli)r?] fromP2  \po K5-k6 AB 50.045 45
T3node CG k1-k2 C 69.973 27
Summary

This paper proposes a new fault location method for multi-terminal transmission lines based on
multiple current measurements and phase comparison. From the relevant simulations, wherever the
fault occurs, the fault interval or fault phase can be found, and the ranging relative error is within 1%.
Therefore the method proposed in this paper is effective and reliable.

References

[1] Qian Jiaqgi, Ye Jiazhuo, et al. A fault-location method for multi-terminal transmission network
based on S transmission [J]. Power System Protection and Control, 2014, 23: 82-88.

[2] Fan Xingiao, Zhu Yongli, et al. A novel fault location scheme for multi-terminal transmission
lines based on principle of double-ended traveling wave [J]. Power System Technology, 2013, 01:
261-269.

[3] Fan Guochen, et al. Fault location scheme for transmission lines using Kaiser self-convolution
windowed FFT phase comparison[J]. Power System Protection and Control, 2015, 07: 143-148.

[4] Rigoni M, Garcia J.S.D, Garcia A.P, et al. Rogowski coil current meters [J]. IEEE Potentials,
2008, 27(4): 40-45.

431





