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A novel adaptive overcurrent protection method for a distribution network
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Abstract: In a distribution network system composed of DG, current protection is usually adopted as its main protection. The
setting value of current protection is a fixed value. With the access of DG, the structure of the network changes. Different
locations of DG merging into it will bring the problem that the fault point cannot be accurately determined. In response to this,
we propose a communication-based fault location scheme. It introduces directional components to detect the current flow to
accurately determine the location of the fault point. The difference in DG access capacity and the change in the current value
sent by DG before and after the fault cause an original current protection mismatch in the distribution network. We propose
an improved adaptive overcurrent protection algorithm. By detecting the fault current positive and active sequence
components, it determines the type of fault, and then uses different setting values, so that the setting value of current
protection changes at any time, enhancing the reliability of protection action. The above strategy is verified by
PCSAD/EMTDC simulation and experiment and shows that the proposed scheme can effectively improve the accuracy of the
protection action brought by DG grid connection.
This work is supported by the Youth Fund of National Natural Science Foundation of China (No. 51807114).
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Fig. 1 Equivalent diagram of distribution network fault with DG
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Table 2 Simulation results of three-phase short
circuit in CD line

[ DG %/ QF3/KA(I ) QF2/kA(II E)
frE MVA e WEE BeE WEE
8 2.58 3.242 2.054 2.582
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20 3.08 4,010 1.81 2.360
8 2.58 2.624 1.931 1.964
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20 3.08 3.244 1513 1.594
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Table 3 Simulation data of three-phase short-circuit in BC line
B DG %/

QF2/KA(l ) QF5/KA(I E)

fr MVA BEl  NEE O OBEE WEE
8 4.1 6.485 0.525 0.625
30%BC 10 4.1 6.485 0.683 0.814
20 4.1 6.485 1.354 1.613
8 4.1 5.435 0.304 0.634
60%BC 10 4.1 5.435 0.396 0.827
20 4.1 5.435 0.782 1.629
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Table 4 Simulation results of two-phase short-circuit in CD line

i DG % QF3/KA(I &) QF2/KA(II )
(A=A MVA Bl WEE Bed NEHE
8 1.66 2.647 1.351 2.155
309%CD 10 1721 2737 1326 2.109
20 2075 3301 1205 1918
8 1.87 2146 1428 1639
60%CD 10 1932 2217 1371 1574
20 2209 2638 1102 1265
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Table 5 Simulation results of single-phase grounding
short circuit in CD line

[ DG %/ QF3/KA(I BY) QF2/KA(II BY)
(DA MVA ol WEM 0 el WEHE
8 1.85 2.940 1.560 2.480
30%CD 10 1.905 3.030 1.534 2.440
20 2.213 3521 1.409 2.243
8 1.490 2.370 1.190 1.893
60%CD 10 1.535 2.442 1.150 1.830
20 1.8 2.865 0.952 1.516
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Table 6 Simulation results of two-phase ground
short circuit in CD line

MR DG %/ QF3/KA(I ) QF2/KA(Il BY)
& MVA oM WMEME Red WEE
8 1.857 2.954 1.562 2.486
30%CD 10 1.922 3.057 1534 2.440
20 2.218 3529 1.409 2.243
8 1.495 2.377 1.194 1.899
60%CD 10 1.54 2.450 1.156 1.840
20 1.806 2.872 0.956 1.521
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Table 7 Simulation results of two-phase short-circuit in BC line

[ DG &/ QF2/KA(l BX) QFS/KA(I B%)
frE MVA B WEME O BEl WEME
8 2971 5.670 0.573 0.635
30%BC 10 2.927 5.655 0.718 0.795
20 2.74 5.635 1.423 1.575
8 3332 4.600 0.522 0.647
60%BC 10 3312 4.603 0.659 0.817
20 3.298 4715 1.282 1.589
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Fig. 19 Change of fault current before and after
single-phase grounding short circuit
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Fig. 20 Current components before and after
single-phase ground short circuit fault
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Fig. 21 Change of fault current before and after
two-phase ground short circuit
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Fig. 22 Current components before and after
two-phase ground short circuit fault
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