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Location method for HVDC transmission line under lightning stoke fault with short-circuit
fault position different from lighting position based on time-domain and
frequency-domain information of traveling waves

SUN Peiyao, LIN Sheng, LIU Lei, HE Zhengyou
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: When lightning current transmits along transmission line, the weak points of insulation may be broken down
which will result in short circuit faults of line. At this time, for the current fault location method, the location of the
lightning location can be obtained by time-domain characteristics of traveling wave, however the precise fault point is
failed to be got. Therefore, considering the condition that the positions of lightning and fault are different for HVDC
transmission line, a fault location method based on time-domain and frequency-domain information of traveling waves is
put forward in this paper. Firstly, the lightning position is located using time-domain information of two-terminal traveling
wave. And then the line section where fault occurs is judged according to the relation between the lightning stroke point
and the fault point. Finally, the fault distance can be calculated based on the single-terminal/ two-terminal values of the
nature frequencies component reflecting the certain transmission path of fault-traveling wave. Simulation results based on
PSCAD/EMTDC indicate that the fault distance can be estimated accurately based on the presented location method
under the situation that the positions of lightning and fault are different for HVDC transmission line, and the locating
performance is not affected by lightning stroke positions and fault positions, fault resistances and noise, provided with
great applicability and practical value.
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Fig. 1 Sketchs of HVDC transmission lines under lightning

stroke fault and propagation path of traveling wave
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Fig. 3 Sketch of HVDC block
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Fig. 4 Flow chart of the fault location method
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Fig. 5 Fault current waveforms of line two sides in the

condition that fault position is close to the rectifier side
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Table 1 Fault location results of different position of lighting position and short circuit fault point
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Table 2 Fault location results of different inconsistent distances
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Table 3 Fault location results of different fault resistances
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