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Low-voltage system short-circuit modeling and its current prediction technology

ZHI Ping, MIAO Xiren, WU Xiaomei
(School of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350116, China)

Abstract: The peak of short-circuit current is of great importance for selective protection of low-voltage distribution
system and reliable breaking of circuit breaks. However, it is lack of intensive study now. Based on the early fault
detection technology and the parameters analyzed by simulation, this paper concludes the main factors which influence
the peak value by using grey correlation degree. Furthermore, the extreme learning machine (ELM) is used to forecast the
peak value of fault current. Simulation results show that the grey correlation degree can identify the main factors of the
short-circuit current effectively. And it can also reduce the dimensions of characteristic variable of short-circuit current.
Finally, the short-circuit current prediction method based on the early fault detection and extreme learning machine shows

strong robustness and high precision, which can lay the foundation for the realization of low-voltage selective protection

technology.
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Fig. 1 Low voltage power distribution system circuit diagram
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Fig. 2 Distribution circuit simulation model
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Fig. 3 Short circuit current waveform under
different fault initial angle
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Table 1 Sample data
%5 HBEAIAH A1/ R HL/A i LR/ V HIR AR L2 HL AR f 2 JL i VR DA R/ A
1 5 426.61 0.83 1681 413.77 3336.95 1 283.65
2 15 456.49 0.85 1712 194.89 3402.63 1243.79
3 25 474.23 0.84 1 687 815.50 3358.67 1183.02
4 35 478.59 0.82 1610 026.72 3208.41 1 099.16
5 45 466.10 0.76 1 484 649.23 2 963.35 992.52
6 55 441.39 0.68 1316 942.97 2 633.78 865.38
7 65 401.84 0.58 1 087 508.13 2 180.66 721.64
8 75 350.65 0.47 911 427.52 1 834.90 566.87
9 85 289.11 0.34 595259.32 1207.27 408.77
10 95 218.37 0.20 297260.76 615.32 258.98
11 105 141.02 0.05 11 080.96 4731 141.16
12 115 59.53 -0.10 286 077.83 543.10 -1343.19
13 125 -23.93 -0.24 574 683.27 1117.83 —1342.04
14 135 -106.10 -0.38 855438.28 167747 -1339.54
15 145 ~185.66 -0.50 1 145 610.00 225595 -1335.47
16 155 -259.55 -0.62 1343 039.56 2 651.96 -1329.43
17 165 —-325.80 -0.71 1416 646.53 2 802.92 -1320.52
18 175 —-381.32 -0.78 1 601 880.38 3174.57 -1306.35
19 3 417.16 0.82 1752 194.55 3476.51 1289.49
20 13 451.83 0.84 1718 664.07 3414.57 1253.32
21 23 472.53 0.85 1 686 675.68 335548 1196.99
22 33 477.96 0.82 1631571.12 3250.40 1117.79
23 43 469.99 0.77 1515822.88 3024.53 1015.59
24 53 447.13 0.70 1355311.71 2709.34 892.27
25 63 410.79 0.61 1 153 349.55 2311.29 751.47
26 73 361.90 0.49 916 444.96 1843.21 598.38
27 83 301.73 0.36 652 522.03 1320.76 440.18
28 93 233.05 0.23 366 638.39 753.92 287.45
29 103 156.92 0.08 70 585.77 166.10 159.97
30 113 76.03 -0.07 227034.72 425.62 -1343.29
31 123 -7.33 -0.21 518 092.11 1 005.07 —-1342.38
32 133 -89.93 -0.35 793 597.20 155437 -1340.16
33 143 -170.77 -0.48 974 601.02 1917.89 -1336.42
34 153 —245.33 -0.59 1263 570.42 2493.87 -1330.82
35 163 -313.80 -0.69 1442 542.03 2 853.09 —-1322.61
36 173 -371.19 -0.76 1579978.92 3130.21 -1309.80
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Table 2 Correlation of various factors
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Table 3 Training sample

BT M) SRR m%ﬁ%m

1 5 0.83 1 283.65

2 15 0.85 1243.79

3 25 0.84 1183.02

4 35 0.82 1099.16

5 45 0.76 992.52

6 55 0.68 865.38

7 65 0.58 721.64

8 75 0.47 566.87

9 85 0.34 408.77

10 95 0.20 2 58.98

11 105 0.05 141.16

12 115 -0.10 —-1343.19

13 125 -0.24 —-1342.04

14 135 -0.38 —-1339.54

15 145 -0.50 -1335.47

16 155 -0.62 -1329.43

17 165 -0.71 -1320.52

18 175 -0.78 -1306.35
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Table 4 Test sample and its accuracy
. BRI Wk R T AR A
(%) HUE/V /A EEAH/A RIE(%)

1 3 0.82 1289.49 1289.16 0.025 76
2 13 0.84 1253.32 1253.31 0.000 96
3 23 0.85 1196.99 1196.85 0.011 70
4 33 0.82 1117.79 1117.92 0.011 72
5 43 0.77 1015.59 1015.61 0.002 74
6 53 0.70 892.27 892.17 0.011 73
7 63 0.61 751.47 751.52 0.006 39
8 73 0.49 598.38 598.54 0.02593
9 83 0.36 440.18 439.24 0.213 59
10 93 0.23 287.45 287.07 0.131 51
11 103 0.08 159.97 160.66 0.435 47
12 113 -0.07 —-1343.29 —-1343.24 0.003 47
13 123 -0.21 —-1342.38 —-1342.37 0.001 07
14 133 -0.35 —-1340.16 —-1340.16 0.000 25
15 143 -0.48 -1336.42 -1336.44 0.001 22
16 153 -0.59 —-1330.82 -1330.83 0.000 39
17 163 -0.69 —-1322.61 -1322.72 0.008 43
18 173 -0.76 —-1309.80 -1309.79 0.000 35
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Fig. 6 Relative error
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Table 5 Maximum relative error under different fault

initial angle

s 50 YRR AR (%)
WA g TR SR B i
3 2.58473 3.679 61
13 0.295 06 0.475 96
23 0.296 25 0.741 66
33 0.104 98 0.426 15
43 0.039 55 0.117 58
53 0.048 87 0.285 88
63 0.053 51 0.077 97
73 0.083 83 0.382 89
83 0.901 88 2.009 63
93 0.463 78 0.957 12
103 0.829 24 2.679 47
113 0.020 26 0.020 27
123 0.002 39 0.002 01
133 0.003 31 0.005 04
143 0.012 59 0.022 47
153 0.000 71 0.000 68
163 0.022 30 0.01993
173 0.005 47 0.006 93
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