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Table 1 Maximum du/d¢ for different
sampling data sets

¥ max (du/dz;) ¥ max (du/dz;)
1 0.4862 6 0.5238
2 0.5488 7 0.5415
3 0.4721 8 0.4376
4 0.4221 9 0.5577
5 0.5602 10 0.5125
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Table 2 Fluctuation of maximum du/d:i due to
different sampling frequencies

e X RE I 2% max (du/dt)
l{lﬁ(lz'?{\ﬂﬁ Kﬁzzﬁ/m %{H Pl/%
5 04423 0.3350 0.1073  24.26
6.4 0.4689 0.3879 0.0810 17.27
X P 1 i 10 0.7814 0.5910 0.1904  24.37
15 1.3179 09288 03891 29.52
20 1.7508 1.3192 04316 24.65
5 0.1456 0.1320 0.0136 9.34
6.4 0.1533  0.1391 0.0142 9.26
X P 10 0.2174 0.1722 0.0452  20.79
15 0.5484 0.3405 0.2079 3791
20 0.6676 04740 0.1936 28.00
5 0.1665 0.1345 0.0320 19.22
6.4 0.1656 0.1477 0.0179 10.81
X P9 A By 10 0.2234 0.2047 0.0187 8.37
15 04659 0.3321 0.1338 28.72
20 0.6903 0.4744 0.2159 31.28
5 0.0845 0.0768 0.0077 9.11
6.4 0.0850 0.0798 0.0052 6.12
X Zh 10 0.0881 0.0859 0.0022 2.50
15 0.1261 0.0947 0.0314 2490
20 0.1575 0.1200 0.0375 23.81
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Table 3 Fluctuation of maximum Au and Ai due to
different sampling frequencies

Al CREEIR /kH: ROKRME RAME EME p/%

5 0.6765 0.6740 0.0025 0.37
6.4 0.6751 0.6735 0.0016 0.24
Au 10 0.6766 0.6754 0.0012 0.18
15 0.6781 0.6772 0.0009 0.13
20 0.6768 0.6762  0.0006  0.09
5 0.8217 0.8212 0.0005 0.06
6.4 0.8251 0.8249 0.0002 0.02
Al 10 0.8155 0.8154 0.0001  0.01
15 0.8048 0.8047 0.0001 0.01
20 0.8142 0.8142 0 0
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Table 4 Value of K for different

sampling frequencies

KRB /kHz  min(dw/dt)y,.  max(du/dt) . K
5 0.1790 0.1226 1.460
6.4 0.1974 0.1240 1.592
10 0.2570 0.1298 1.980
15 0.4273 0.1402 3.048
20 0.6734 0.2078 3.241
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Table 5 Maximum Aw and Ai of healthy
polar for different sampling frequencies

KA / kHz max (Au) max (A7)
5 0.2774 0.0625

6.4 0.2749 0.0616

10 0.2733 0.060 1

15 0.2743 0.0564

20 0.2713 0.0590
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Table 6 Calculated value of traveling wave protection
criterion for different sampling frequencies
in unfaulty condition of lightning stroke

WO RBEAE /kHz  du/de Au Ai
5 0.1293 0.0403 0.0293
A i s 6.4 0.1487 0.0406 0.0308
P 10 0.2746 0.0412 0.0313
15 0.9048 0.0424 0.0314
20 1.2208 0.0416 0.0308
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Influence of sampling frequency on traveling wave protection of DC line
SHU Bingcheng',LI Haifeng', WU Jiyang',ZHENG Wei*, WANG Gang'
(1. School of Electric Power,South China University of Technology,Guangzhou 510640, China;
2. Maintenance & Test Center,CSG EHV Power Transmission Company,Guangzhou 510663, China)

Abstract .

Combined with the principle of DC line traveling wave protection and the implementation

methods of various criteria,the PSCAD/EMTDC simulation model of Yunnan-Guangdong +800kV DC trans-

mission system is used to analyze the influence of sampling frequency on the criteria of DC line traveling

wave protection from the aspects of sampling data uncertainty,discrimination between internal and external

faults, transient interference,etc. The analytical results show that,the change of sampling frequency mainly

affects the criterion of voltage change rate. Some suggestions about the selection of sampling frequency are

given from the aspect of overall performance of DC line traveling wave protection.

Key words: electric power system protection; DC line; traveling wave protection; sampling frequency;

sampling data uncertainty; DC power transmission
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