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Two-terminal Fault Location of DC Line Based on Modulus Transmission Time Difference

LIU Qun

School of Electrical and Information Engineering, Anhui University of Science and Technology, Anhui Huainan 232001,
China

Abstract; In order to solve the problem that traditional HVDC transmission lines have high requirements on communication
channels when they rely on high—precision synchronous pairs, a two—terminal location method was proposed to calculate the
fault distance by using the transmission time difference between fault traveling wave line mode and zero mode component in
the line. The method extracted the transient information of the two modal components of the fault traveling wave, detected
the moment when the two modal components arrived at the two ends of the line, and used the time difference between them
to achieve fault location, overcoming the error caused by the unsynchronized clocks of the detection devices at both ends.
For the problem that it was difficult to determine the wave speed of line—mode and zero—mode, the wave speed curve was
fitted by mathematical methods combined with simulation data, and then the line wave speed and fault distance were
continuously optimized through multiple iterations. Finally, more accurate values of the traveling mode wave speed and fault
distance were obtained. A system simulation model was built in the PSCAD/EMTDC simulation platform to simulate the
short— circuit condition of transmission lines under the condition of time asynchronism, different fault distances, and
transition resistance. Through analysis and simulation, the results show that the method has high positioning accuracy,
strong resistance to transition resistance, and good stability without the influence of time asynchronism.

Keywords : modulus transmission time difference; traveling wave fault location; high voltage direct current ( HVDC)
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Fig.1 Schematic diagram of two—terminal method
traveling wave positioning
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Fig.2 Diagram of traveling wave amplitude variation
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Fig.5 Velocity fitting curve of linear mode and zero mode

component of traveling wave
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Table 1 Influence of different timing errors on fault location ( taking V=2.8x10° km/s as the fixed empirical wave velocity)

# % At/ ps X,/km AX,/km &,/ % Xp/km AX,/km &/ Y
0 597. 31 -2.69 -0. 448 402. 69 2.69 0.673

A G 33 1 597. 17 -2.83 -0.472 402. 83 2.83 0.708
N XA 5 598.01 -1.99 -0.332 401. 99 1.99 0.498
10 595.91 -4.09 -0. 682 404. 09 4.09 1. 023

0 600. 48 0.48 0. 08 399.52 -0.48 -0.12

ik 1 600. 48 0.48 0. 08 399.52 -0.48 -0.12
AL 5 600. 48 0.48 0. 08 399.52 -0.48 -0.12
10 600. 48 0.48 0. 08 399.52 -0.48 -0.12
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Table 2 Influence of different fault locations on fault locations
(taking V=2.8x10° km/s as the fixed empirical wave velocity)

it W HEFE & L,/ km
R/Q 80 210 430 620 840

0 76.75  208.77 429.57 620.33  840.17
100 76.75  208.74 429.56  620.33  840.26
200 76.64  208.74  429.56  620.25  840.26
300 76.63  208.74  429.56  620.25  840.26
400 76.64  208.73  429.37  620.25  840.26
500 76.55  208.57 429.37  620.25  840.45

F3  ACIHEX N EE EANEL R
Table 3 Distance measuring results of new two—terminal
ranging algorithm

g BB e e/% Xkm ey/%
L,/km

110 120.73  9.75 879.27  -1.21
Z 220 25.76  2.62 774.24  -0.74
- 330 332.74  0.83  667.26  -0.41
. 440 442.33  0.53 557.67  —-0.42
j; 550 548.09 -0.35 451.91 0.42
- 660 656.85 ~-0.48 343.15  0.93
Y 770 763.05 -0.90 236.95  3.02
880 867.59 —1.41 132.41  10.34

110 107.63 -2.15 892.37  -0.27

220 218.83 -0.53 781.17  -0.15

P 330 330.54  0.16 669.46  0.08
x 440 439.63 -0.08 560.37  —0.07
5 550 550.26  0.05 449.74  0.06
* 660 659.51 -0.07 340.49  -0.14
770 769.27 -0.09 230.73  -0.32

880 880.12 0.01 119.88  0.10
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