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A measure to identify the inrush current of transformer based on wave correlation analysis

AN Yuan, LIU Jia-jun
(The Faculty of Water Resources and Hydraulic Power, Xi’an University of Technology, Xi’an 710048, China)

Abstract: A new scheme based on wave correlation analysis to distinguish the inrush and internal fault occurred in the transformer
is proposed.Firstly, it is to find out the zero-crossing of the differential current using the linear interpolation method after the
protection has enabled. Then it is to calculate self-correlation coefficients of the former semiwave and the backward semiwave after
analyzing the sampling data. According to the magnitudes of the calculated coefficients, inrush current and fault current of

transformer can be distinguished. The results of dynamic simulation verify the feasibility of the proposed method. Meanwhile,
dynamic model test indicates that this algorithm has a simple calculation and its principle is clear.
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Fig.1 Waveform of fault current and inrush
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Tab.1 The value of auto correlation coefficients after mainly criterion‘s numeration( J ,a=0.75)

i RETHE A F) B W) C HiD) HIWi SR
1 2000 7 ) K (2,27 %) 0.999 98 0.999 73 0.999 88 PR S B
2 24T [ 090 K K (4.54 %) 0.998 28 0.998 14 0.996 83 P S bt
3 2 {0 L TR AT 2% (13.64 %) 0.999 05 0.999 48 0.999 87 P BT B
4 i 100 [ 1) 4 8 (4.54 %) 0.993 67 0.991 01 0.998 81 P
5 £ D0 T 15) 55 % (9.09 %) 0.997 75 0.998 63 0.998 15 P S i b
6 A0 ] KT BK (13.64 %) 0.999 47 0.999 17 0.997 76 P B R
7 ZEEA 0.1472 0.064 85 0.418 42 T L T L
8 EE A 0.292 41 0.289 39 0.378 1 T L T R
9 FEAW 0.316 75 0.175 81 0.271 33 B A
10 TERAM 0.7208 0.086 82 0.342 45 TR B R AL
11* BN % $R I B) R B (2.27 %) 0.731 54 0.653 97 0.564 67 R —AEE
0.897 09 0.658 03 0.884 88 P R
12 S0 75 $2 0 R) 55 K (4.54 %) 0.962 97 0.774 75 0.938 37 P B
13 B 7 B A R (4.54%) 0.933 45 0.520 43 0.968 28 P S A e
14% AW A= 2 R 4 K (2.27 %) 0.801 29 0.598 98 0.92227 ER— M
0.968 92 0.660 49 0.92227 PR 8 v e
15 £ 0 73 $ I, 8] 5 3 (9.09%) 0.993 6 0.983 39 0.996 04 PR 2B
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Tab.2 The numeration results for switching on a transformer

without load and turn-to-turn fault in phase C

HXREH

RS At B Afi CHi
1 0.9245 05162 09782
2 09855 0.8321 0.965 6
3 0.9510 07352 07352
4 0.8956 0.8852 0.8553
5 0.996 3 0.9925 0.996 5
6 0.9978 09762 09265
7 0.8122 0.889 2 0.9826
8 09956 09831 0992 8
9 03375 07352 08752
10 0.645 4 0.095 0.650 1
11 0.3075 0.658 0 0.640 2
12 0.7403 0.658 2 0.586 0
13 0.7602 0.6472 0.586 3
14 05104 0.900 2 0.996 3
15 0.809 6 0.600 2 09123

R TER=HAFRBITHER
Tab.3 The numeration results for switching on a transformer
without load

. HXRE
ekl Al B #f C
1 0.5723 0.1002 02625

2 0.062 8 0.0652 0.082 3
3 02901 0.1052 02131
4 0.268 9 0.308 2 0.2691
5 0.1725 03752 05573
6 0.1220 03751 0.2198
7 0.063 5 0.089 3 03152
8 0.296 5 0.3015 0.378 6

9 0.0012 02122 0.056 2
10 0.049 8 0.146 3 0.3007
11 0.1362 0.3225 0.3854
12 0.136 8 0.586 3 0.726 5
13 0.1310 0.045 63 01753
14 0.3996 0.1389 03793
15 0.364 3 0.260 1 0.2553
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Tab.4 The numeration results for an operating transformer
occurring turn-to-turn fault

HXEAY

mﬁgﬁ% Al B i C
1. 0.998 0.993 5 0.998 8
2 0.999 5 0.998 2 0.9943
3 0.999 5 0.998 0 0.997 5
4 0.999 5 0.999 6 0.999 5
5 0.996 9 0.999 5 0.997 4
6 0.9972 09976 0.998 2
7 0.999 5 09815 0.9930
8 0.999 4 0.9993 0.998 5
9 0.999 6 0.999 8 0.999 7
10 0.999 2 0.999 3 0.999 0
11 0.9993 0.999 2 0.997 5
12 0.998 9 0.997 6 0.9821
13 0.998 1 0.997 5 09796
14 0.998 4 0.997 9 0.992 8
15 0.998 4 0.997 5 0.997 2
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Tab. 5 Comparison of correlation coefficients by two criterions

FICHE A HBRARR RS FAROVEBRHHX RS
BERR A ) B #(J) C #) A M) B () CH()
B0 1) 46 B (2.27%) 0.999 68 0.999 05 0.982 75 0.639 62 0.641 06 0.640 27
BN [ ) 56 % (4.54%) 0.999 91 0.999 75 0.993 89 0.638 58 0.636 8 0.637 82
B 00 I 1) 6% (13.64%) 0.998 24 0.999 04 0.999 58 0.610 95 0.632 35 0.667 47
o (0 T [5) 46 84 (4.54%6) 0.998 78 0.993 05 0.991 86 0.634 5 0.627 85 0.635 39
#1013 562 88.(9.09 %) 0.999 96 0.999 95 0.999 94 0.62477 0.6394 0.66127
#2005 ) 61 B (13.64 %) 0.997 76 0.999 47 0.999 17 0.661 04 0.630 26 0.714 76
B zH 0.568 65 0.101 69 0.258 08 0.573 73 0.452 67 0.731 98
b=t 4 0.059 79 0.064 22 0.089 95 0.290 67 0.462 3 0.469 8
B4 0.279 44 0.104 55 0.210 55 0.095 86 0.1996 0.247 18
B # 0.265 38 0.30176 0.266 74 0.233 84 0.277 88 02846
B8 0.17259 0.378 64 0.124 41 0.252 08 0.292 14 0.177 06
B0 45 1) 4 6 (2.27 %) 0.337 68 0.709 32 0.872 43 0.252 08 0.292 14 0.177 06
07 4 I 4 4 4 (4.54%) 0.933 45 0.520 43 0.968 28 0.659 39 0.774 31 061245
B2 421 (] H #5(9.09%) 0.997 63 0.977 96 0.996 17 0.600 26 0.613 55 0.675 86
80 77 45 [ 1R 5. (2.27%) 0.801 29 0.598 98 092227 0.726 99 0.907 46 0.601 5
$5 007 45 (T 1) 462 (9.09 %) 0.996 56 0.990 51 0.994 81 0.468 65 0.447 51 0.607 4
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