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Research on directional element without voltage in distribution network protection with DG
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Abstract: As to distribution system with DG, its current protection needs directional element to ensure the correctness of action.
Based on that, a method of distinguishing the fault direction using only current information is proposed. By analyzing the
characteristics of short-circuit current when fault occurs in distribution system with DG, it shows that the modular of current fault
component of non-fault branch is smaller, and the modular of the current fault component of fault branch is the largest. According to
that, the direction of fault can be distinguished. Various faults are simulated on IEEE34 bus system by PSS/E software, and the
simulation results show that the proposed method can distinguish the direction effectively and does not affected by fault types and fault
location.
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Fig.1 Distribution network with DG
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Fig.2 Distribution network model with distributed

generation
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Fig.3 Fault component circuit
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Tab.1 Current fault components of each branch when

Short-circuit fault occur in line of 108~109

L) A5 S TR TE LR R ) (/A
O AR PR

To To To To To To

107 110 | #ebsss | 107 110 | b
0.1 2479 | 5584 789.5 138.2 | 3233 468.6
0.2 246.6 | 555.6 785.3 137.4 | 321.7 466.2
0.3 2453 | 552.8 781.3 136.7 | 320.1 463.9
0.4 244.0 | 550.0 777.2 1359 | 3185 461.5
0.5 2427 | 5473 773.2 1352 | 3169 459.2
0.6 241.5 | 544.6 769.3 1345 | 3154 457.0
0.7 240.2 | 5419 765.4 133.8 | 313.8 454.7
0.8 239.0 | 5393 761.5 133.1 | 3123 452.5
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Tab.2 Positive current fault components of each branch when

Short-circuit fault occur in line of 108~110

T 1) 5 S B 1 T FRL AL AR 4 A1/ A

ST AR WA
To To To To To To
107 109 | Wb | 107 109 | ek sf
0.1 229.1 | 5089 | 739.5 | 123.0 | 294.8 | 4389
0.2 2222 | 4950 | 7186 | 119.1 | 2869 | 427.0
0.3 2157 | 481.8 | 6988 | 1154 | 279.4 | 4158
0.4 209.6 | 4693 | 680.2 | 111.9 | 2724 | 405.1
0.5 203.7 | 457.4 | 662.5 | 108.5 | 265.6 | 395.0
0.6 1982 | 446.1 | 6456 | 1053 | 2593 | 385.4
0.7 1929 | 4355 | 629.6 | 102.3 | 2532 | 3763
0.8 187.9 | 4253 | 6144 | 994 | 2474 | 3676
0.9 183.1 | 4155 | 599.8 | 96.7 | 2419 | 359.3
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