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Fig.1 Waveform of asymmetry inrush current
and fault current
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Fig.3 Symmetry inrush current
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Fig. 4 Asymmetry inrush current
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Fig. 5 Transformer fault current when close the
switch without load
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Table 1 The numerical value of auto correlation
coefficients in half a sampling cycle

FooOAmBEE XRER xRS FEEERE  mAHdEE
5 WGHER MHE R WEeHER LR
1 0.8068  0.7153 0.6246 0.790 6 0.392 6
2 0.8547  0.5293 0.4884 0.673 9 0.4727
3 0791  0.5306 0.4437 0.704 2 0.399 4
4 0.8191  0.5736 0.5787 0.710 8 0.4418
5 0.8418  0.5455 0.3549 0.722 9 0.383 1
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8  0.8809  0.4702 0.5770 0.8751 0.5735
9  0.9010  0.4784 0.5479 0.721 2 0.3181
10 09111 0.5183 0.4527 0.721 4 0.462 5
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13 0.9309  0.5170 0.4775 0.678 2 0.389 8
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Table 2 The numerical value in half a sampling cycle with
auto correlation coefficients less than K
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0.8 15 0.9375 0 0 00 1 00625 0 0
0.7 16 1 1 0.0625 1 0.0625 11 0.6875 0 O
0.6 16 1 1 0.0625 3 0.1875 16 1 0 0
0.5 16 1 12 0.75 9 0.5625 16 1 2 0.125
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A NEW ALGORITHM OF DISCRIMINATION BETWEEN INRUSH CURRENT AND
FAULT CURRENT OF TRANSFORMER BASED ON SELF-CORRELATION ANALYSIS

Li Guicun, Liu Wanshun, Teng Lin, Zheng Tao
(North China Electric Power University, Beijing 100085, China)

Abstract: A new algorithm of discrimination between inrush current and fault current of transformer is brought forward based

on self-correlation analysis, which is to calculate self-correlation coefficients of variant periods after analyzing the sampling

data and then discriminate between inrush current and fault current by using the magnitudes of the calculated coefficients.

Due to the self-correlation of differential current comprises not only the information of the magnitude value, waveform, but

the phase information, all those information can be used to analyze organically and synthetically. Simulation studies with

respect to different faults and inrush conditions are conducted, and the results prove that the proposed technique is able to

offer fast responses on protection and accurately discriminate between inrush magnetizing current and internal faults.

Keywords: transformer protection; self-correlation coefficient; inrush current



