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Short circuit current peak prediction based on two-dimensional cloud model

CHEN Junjie, MIAO Xiren
(School of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350116, China)

Abstract: The peak prediction of short circuit current is very important for the realization of selective protection of low
voltage system, and it is still lack of in-depth study. By using the early detection technology of short circuit fault, a
simulation model of single phase short circuit fault for low voltage system is established. The phase angle of short-circuit
fault current is obtained, and the characteristics of short circuit current peak under different phase angles are analyzed.
Through the historical data of short circuit fault current, the prediction rule based on conditional cloud generator is
constructed, and the peak prediction model of short circuit current based on two-dimensional cloud is established. The
experimental results show that the prediction method of short circuit current two-dimensional cloud model can accurately
predict the fault current, which can lay the foundation for the realization of low voltage selective protection technology.
This work is supported by National Natural Science Foundation of China (No. 51377023).
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Fig. 1 Distribution circuit simulation model
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Fig. 2 Short circuit current waveform under different fault initial angles
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Fig. 3 Short circuit current waveform when the fault initial angle is 178°
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Table 1 Sample data

RS UHIETIPN P
i '
al(®) iy I, I,
1 5 3.92 82.08 -82.08
2 15 8.69 82.08 -82.08
3 25 13.19 82.07 -82.08
4 35 17.30 82.05 -82.08
5 45 20.88 81.95 -82.08
6 55 23.82 81.63 -82.08
7 65 26.04 80.76 -82.08
8 75 27.47 78.90 -82.08
9 85 28.07 75.68 -82.08
10 95 27.81 70.93 -82.08
11 105 26.71 64.63 -82.08
12 115 24.80 56.89 -82.08
13 125 22.13 47.94 -82.08
14 135 18.79 38.07 -82.08
15 145 14.88 27.68 -82.08
16 155 10.51 17.31 -82.08
17 165 5.83 7.81 -82.07
18 175 0.96 1.01 -82.07
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Fig. 4 Cloud model and digital features
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Table 2 Conclusion rules based on analysis

_— YIFA/°) 0.2 ms Hij{E oW S A
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2 45 8.35 5.5 20.66 2.800 1.661  81.804 02043 00737  -82.078 0.000 36 0.000 21
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10 175 334 22 1.46 1.360 0.484 1.001 2590 07540  -82.078 0.000 41 0.000 21
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Table 3 Cloud prediction and prediction error
-~ RN Z TR A Z TSR SIS R /% B RAIRS R /%
all) o> Ly Ly L % 2 Vo Vur
1 15.60 8.720 81.440 -84.696 3 -82.079 4 0.761 2 3.089 7 0.820 3 3.170 4
2 38.70 17.970 80.750 —83.5450 -82.0792 1.659 4 1.754 5 1.660 1 1.7823
3 40.14 20.339 81.740 -84.070 1 -82.0791 0.307 1 2.368 2 03196 23795
4 46.08 20.860 82.010 -85.161 3 -82.078 9 0.1219 3.6194 0.125 4 3.804 5
5 55.80 22.188 80.630 —84.009 4 —-82.0792 1.8112 22976 1.826 4 2.3563
6 76.86 26.160 76.900 —83.363 1 —82.076 6 1.137 8 1.543 2 1.2442 1.658 9
7 82.26 27.290 76.870 -84.797 5 -82.076 6 0.364 2 3.208 7 0.770 1 34358
8 98.28 27.970 69.840 -83.2213 —-82.076 3 3.7943 1.375 8 3.9348 1.3792
9 112.86 24.683 58.368 -83.181 3 -82.0755 44517 1.3293 4.5523 1.368 4
10 146.52 13.731 25.350 -80.877 5 -82.0751 0.4339 1.480 7 0.648 5 1.494 1
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19 319.86 -16.700 -32.764 83.788 8 -33.411 82.0751 1.9747 2.0452 22982 23365
20 328.14 -13.123 —23.489 80.1313 -23.510 82.075 1 0.085 4 24257 0.1216 2.679 3
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Table 4 Average relative error of three methods
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