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Fig.1 Capacitance discharge circuit of single
pole-to-ground fault in three-terminal circular

DC distribution network
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sliding average filter
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Abstract: Aiming at the defects of the existing two-terminal fault locating methods, the two-terminal fault
locating model is established based on the RL power line time-domain differential equations,and the moving
data window and the minimum distance variance calculation are utilized to achieve self-synchronization of
the two-terminal data to reduce the adverse impacts of synchronization error. Meanwhile, the criterion for
removing unstable points is constructed to avoid division operations of small numbers. On this basis,aiming
at the grounding fault with high resistance, the short-time zero mode operation of the VSC (Voltage Source
Converter) is adopted to inject a small disturbance into the system,cooperating with the mean filtering algo-
rithm and enlarged data window,the ability against transient resistance of the proposed method is enhanced.
Simulative results of a three-terminal circular DC distribution network show that the proposed method still
has ideal fault locating effect under the situation of synchronization error and grounding fault with 300 Q
transient resistance,and the performance of the proposed method is obviously better than that of the existing
RL two-terminal fault locating methods. The proposed method has a low requirement for sampling frequency
and a good application prospect in distribution network.

Key words: DC distribution network ; single pole-to-ground fault; fault locating; signal synchronization; signal

injection
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Table Al Fault locating results of positive pole-to-ground faults

Xreal/KM PR Xt /km al% Xreal/KM AP HEQ xi/km al%
0.01 0.485 0.246 0.01 3.496 0.067
0.5 35
5 0.626 2.100 5 3.576 1.259
0.01 0.970 0.495 0.01 4.010 0.158
1.0 4.0
5 1.202 3.359 5 4.155 2.584
0.01 1.460 0.671 0.01 4532 0.534
15 45
5 1.792 4.866 5 4.570 1.174
0.01 1.965 0.579 0.01 5.042 0.698
2.0 5.0
5 2.196 3.264 5 4.941 0.982
0.01 2.479 0.354 0.01 5.526 0.431
25 55
5 2.626 2.103 5 5.416 1.405
0.01 2.986 0.232 8.0 0.01 2.00 x 10% —
3.0
5 3.166 2.759 (X4h) 5 1.04 x 10" -
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Table A2 Fault locating results of grounding fault with high resistance

CILGRARES ATk
Xreat/KM T Y HLBH/Q
X¢ /lkm ol% X¢ /lKm ol%
50 1.408 6.805 0.995 0.090
1 100 2.800 29.998 0.953 0.785
300 7.511 108.522 0.821 2.982
50 1.809 3.178 1.994 0.093
2 100 1.858 2.367 1.958 0.693
300 6.230 70.495 1.837 2.720
50 2.742 4.297 2.997 0.043
3 100 2.562 7.300 2.960 0.663
300 2111 14.815 2.847 2.548
50 3.874 2.105 3.992 0.142
4 100 3.559 7.357 3.946 0.908
300 3.301 11.647 3.855 2417
50 5.142 2.358 4.996 0.065
5 100 5.427 7.117 4.945 0.922
300 5.835 13.923 4.859 2.347
& A3 NEIMENEHK T RGUR AN 1E R SN ELE R
Table A3 System fluctuation and Fault locating results under
different perturbation durations
ARG AEDL OB 0 B 5 SR
P K /ms

LU L O 22 T L KV AT R B KU IKA X¢ /km ol%

05 9.6~10.1 0.904 2.798 3.370
1.0 9.5~10.1 0.932 2.853 2.447
1.5 9.3~10.2 0.951 2.904 1.593
2.0 9.3~10.3 0.985 2.997 0.043
25 9.1~105 1.002 2.997 0.043
3.0 8.7~10.8 1.102 2.754 4.103

* AL TEHFEFET 2 #i75 A m MR £

Table A4 Average locating results errors of two methods under different fault scenarios

o 1%
b5
SR8 L ARk
@® 0.453 0.406
@ 41.277 0.531
® 22.941 2.730
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