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Fault location of HVDC grounding electrode lines based on combination of pulse injection
method and single-ended fault travelling wave method

ZHANG Yining', HAO Hongmin?, LI Jing*?, LI Luzhao®
(I. M&T Center, CSG EHV Power Transmission Company, Guangzhou 510663, China; 2. Smart Grid Research Center,
Shandong University of Technology, Zibo 255000, China; 3. Shandong Kehui Power
Automation Co., Ltd., Zibo 255087, China)

Abstract: The propagation process of the fault transient traveling waves and the external injected pulse signals in the
grounding electrode lines of high-voltage direct current (HVDC) transmission system in monopole operation mode is
analyzed. On this basis, a fault location scheme for grounding electrode lines is presented based on the combination of pulse
injection method and single-ended fault travelling wave method. The scheme identifies firstly whether the electrode lines
is faulted by monitoring the electrode lines fault transient traveling wave on the converter station DC neutral bus. After
the circuit fault transient process finished, a pulse signal is injected from the neutral bus. The preliminary result is
obtained according to the pulse injection method by which the fault location section is determined. Then, according to the
fault location section, the second result is obtained by the single-ended fault travelling wave method. The final measured
result is the average of two location results. On the PSCAD/EMTDC simulation platform, the monopole HVDC
transmission system simulation model is built for fault location analysis of grounding electrode lines. Matlab is used to
process the simulation waveform data, indicating that the proposed fault location scheme for grounding electrode lines is feasible.
Key words: HVDC transmission; grounding electrode lines; pulse injection method; fault transient travelling waves; fault
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Fig. 1 Propagation diagram of fault generated transient

travelling waves on a grounding electrode line

1 e d FoREEZE B K F Rl
B piis dip RN IR S B R P ERE R M S R RS s de
PN 55 B FE AR N Ui EE B O RN EE )
LRI AL s vy N ST AAA TR BIA Th R B
LR LI 25 thgo 287 0B 1 S S 38 Bk v 1 B 2
(P& 0T B 1) O] T2 B v i DA P e ) B3 e b R S
SR B IA v P R (1) 44850 I 220 O] 2 % a5 LA AR
B o
1.2 SEABKRIESEBIIRE

RS TRE NS R G N 5 E /Nt M 7 U
T RMKITE TR A PO AR 2 % ) B AR T [l A R
WK 2 fios.

‘ d .
il ll< d" :1] dNF *
e | T < &
K} x l Ho
% 0 =
M F N

Tl

Iy Iy
B 2 JEABKRES EERERRERE EEE TR E

Fig. 2 Propagation diagram of injected pulse signal

on a grounding electrode line
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Fig. 3 Simulation model of HVDC transmission system

under single-pole operation mode
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case a fault occurred on the grounding electrode line, 70 km

away from the measurement point
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