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Abstract: There is limited research on fault line selection methods for low-voltage DC microgrid lines. Thus this paper
proposes a fault line selection method based on the Pearson correlation coefficient and generalized S transform. First, the
general composition of a low-voltage DC microgrid is introduced. Then the fault characteristics of unipolar and inter-pole
faults of low-voltage DC microgrids are studied, and a line selection method is proposed. The Pearson correlation
coefficient calculation is performed on the current difference between the first and last ends of two polarities of each line
to determine the fault line. Then it does generalized S transform on the current at the head of the positive and negative
lines of the selected fault line, and the ratio of energy sum is calculated to identify fault polarity or inter-pole fault. Finally,
a low-voltage DC microgrid model is built in PSCAD/EMTDC to output the current data of each line, and then Matlab is
used to simulate the data. The results show that the line selection method proposed is direct and effective, and the ability
to withstand transition resistance is strong.
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Fig. 1 Topology diagram of low-voltage DC microgrid
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Fig. 2 Schematic diagram of unipolar fault current distribution
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of positive and negative current in characteristic
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Table 2 Simulation results of interpole faults for different lines
L Pearson HIXAH I SR R L2 L LR
2k 1 2Lk 2 LR 3 2k 4 L 5
1 ~1.0000 0.9976 0.9517 0.7824 0.9679 0.9831 £R% 1 %R
2 0.9393 ~1.0000 0.9327 0.7857 0.9602 0.9574 LR 2 tRIn)
3 0.9438 0.9978 ~1.0000 0.8094 0.9616 0.9983 LR 3 MRIn)
4 0.9452 0.9977 0.9395 ~1.0000 0.9764 1.0004 B 4 TRIA)
5 0.9544 0.9983 0.9564 0.8147 ~1.0000 1.0003 2L 8% 5 MR
3 43k 2 EMHIER A EITERERESR
Table 3 Simulation results of different transition resistors when Line 2 fault at positive pole
RO Pearson fIXAH ERRERRZE  RAER
2k 1 Lk 2 2% 3 2k 4 2% 5
1 0.9834 0.0243 0.9937 0.8991 0.9887 2.1637 L% 2 1IEMK
5 0.9836 0.0472 0.9937 0.9017 0.9891 1.2577 2R9% 2 IEMK
10 0.9834 0.0581 0.9936 0.8978 0.9886 1.2015 L9k 2 IEM
15 0.9740 0.0547 0.9686 0.8926 0.9769 2.0316 L1 2 TER
20 0.9743 0.0751 0.9688 0.8910 0.9765 2.1951 21 2 TEAR
4 %38 3 EMHIER T EIMIEESHESR
Table 4 Simulation results of different fault distances when Line 3 fault at positive pole
MO Pearson AHCAH EGERAZL AR
LRk 1 2Lk 2 2% 3 2k 4 % 5
1 0.9687 0.9980 0.0025 0.8444 0.9673 2.8512 2% 3 1EMK
L5 0.9726 0.9982 0.0047 0.8506 0.9643 2.3444 2R#% 3 1IEMK
2 0.9624 0.9982 0.0411 0.8905 0.9760 2.4415 L9k 3 IEM
2.5 0.9681 0.9980 0.0402 0.8324 0.9623 2.5575 29k 3 1IEMR
3 0.9836 0.9979 0.0081 0.8612 0.9976 2.0670 29k 3 IEMR
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