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Active distribution network protection strategy based on multi-source data
interaction under high permeability
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(1.College of Electrical Engineering, Shanghai University of Electric Power, Shanghai 200090, China; 2.Shanghai Zhengtai Automation Software
System Co., Ltd., Shanghai 201600, China; 3.School of Information Engineering, Quzhou College of Technology, Quzhou 324002, China)

Abstract: With the permeability increase of distributed power supply in active distribution network, the sensitivity is
reduced and the coordination of protection is difficult due to the preset setting value of traditional over-current
protection. Firstly, the characteristics of different control strategy types of distributed power supply are analyzed, and
relationships among the output power, control mode, grid-connected voltage and fault current of distributed power
supply are studied. Secondly, multi-source data fusion of active distribution network operation information is achieved
according to the relationship between fault current and voltage, and an on-line adaptive setting strategy for current
protection is then proposed. Aiming at the sensitivity reduction problem of the improved protection strategy due to the
increase of grid-connected points and the further permeability of distributed power supply, the fault current matching
calculation is carried out to realize the fault section searching by using the collected voltage and node admittance
information. Finally, the effectiveness of the presented scheme is verified by PSCAD/EMTDC simulation combined
with MATLAB programming.
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Figure 8 Fault output of inverter power supply
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different additional circuits
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Table 3 Results of protection at 1 and 2 place under
different DG output

DG i J1/ R AR
g

80% 100% 80% 100%
9 4580 4694 4 846 4517
15 4614 4 740 4823 4527
1 30 4371 4 400 4550 4409
45 4264 4327 4317 4158
60 4104 4111 4006 3733
9 3877 4072 4171 3981
15 4059 4243 4 397 4150
2 30 4789 4 980 4934 4701
45 5033 5311 5 347 5076
60 6035 6168 5734 5236
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Table 4 Sensitivity comparison

. DG i 41/ (RIS EASL VS
o Mw BOEM/KA  REE EE{H/kA RIE
0 3014 >1.3 3014 >1.3
15 3014 >1.3 2 800 >1.3
AR 30 3014 <1.3 2 688 >1.3
45 3014 <1.3 2 449 >1.3
60 3014 <1.3 2 394 >1.3
0 2 355 >1.3 2 355 >1.3
15 2 355 >1.3 2 495 >1.3
BC 30 2 355 <1.3 2 897 >1.3
45 2 355 <1.3 3287 >1.3
60 2 355 <1.3 3461 >1.3
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Figure 12 Comparison of instantaneous current values
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Table 5 Results of current matching

HopE o ks L /KA
KM ALE/ N s W VE Fii
20 3.066 0.983 2.082
Pt 70 2.568 0.513 1.648
91
90 2.425 1.629 0.795
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=M
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