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A Study on Determination of Optimal Reclosing Guideline on Distribution Lines
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ABSTRACT

It is always desirable that the continuation of power flow through the lines should not be interrupted for a long
time. The optimized guideline of reclosers on distribution lines is known to improve the reliability of power systems,
the protection functions on distribution systems heavily rely on the number and placement of such reclosers. This study
reviewed the effect of using protection settings methodology with the number of reclosing operations to reduce the
damage sustained during faults on distribution networks. The aim of the study is to determine the number of reclosing
operations and fault current conditions based on simulation data of PSCAD/EMTDC for standard distribution networks.
It is found that the determination of the number of operations on reclosers, which are the protection function of feeders,
helped to optimize the operation and reliability of distribution networks.
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Rate(%)
4.0
9.8
16.4
20.5
23.9
15.8
7.1
2.0
0.5
100

No. of Event
334
821

1,379
1,723
2,002
1,325
595
167
40
8,386
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Table 2. Number of event for fault current
Fault Currents(Is)
0(kA)<Is<1(kA)
1(kA)<Is<2(kA)
2(kA)<Is<3(kA)
3(kA)<Is<4(kA)
4(kA)<Is<5(kA)
5(kA)<Is<6(kA)
6(kA)<Is<7(kA)
7(kA)<Is<8(kA)
Is>8(kA)
Summation

45
22

100

100961 A

Rate(%)

%

984
821
641
521
430
412
358
482
3,032
13,995
A]

No. of Lines
6,314

Range of distributed power lines

100%

UCs
0%=<UCs<20%
UCs=

20%<UCs<30%
Summation

30%<UCs<40%
40% <UCs<50%
50%<UCs<60%
60%<UCs<70%
70%<UCs<80%
80%<UCs<90%
90%=<UCs<100%

Table 1.
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Fig. 2 Corelation among number of event, fault
length in seconds and percent of UCs
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Table 3. Simulation conditions

I\gszf Distribution line C‘,I;IZ%V AI%SOR
Case 1 1km(UG0%) Okm 1km
Case 2 1km(UG30%) 0.3km 0.7km
Case 3 1km(UG50%) 0.5km 0.5km
Case 4 1km(UG70%) 0.7km 0.3km
Case 5 1km(UG90%) 0.9km 0.1km
Case 6 1km(UG100%) 1km Okm
Case 7 2km(UG0%) Okm 2km
Case 8 2km(UG30%) 0.6km 1.4km
Case 9 2km(UG50%) 1km 1km
Case 10 2km(UG70%) 1.4km 0.6km
Case 11 2km(UG90%) 1.8km 0.2km
Case 12 2km(UG100%) 2km Okm
Case 13 3km(UG0%) Okm 3km
Case 14 3km(UG30%) 0.3km 2.7km
Case 15 3km(UG50%) 1.5km 1.5km
Case 16 3km(UG70%) 2.1km 0.9km
Case 17 3km(UG90%) 2.7km 0.3km
Case 18 3km(UG100%) 3km Okm
Case 19 5km(UG0%) Okm 5km
Case 20 5km(UG30%) 1.5km 3.5km
Case 21 5km(UG50%) 2.5km 2.5km
Case 22 5km(UG70%) 3.5km 1.5km
Case 23 5km(UG90%) 4.5km 0.5km
Case 24 5km(UG100%) 5km Okm
Case 25 7km(UG0%) Okm Tkm
Case 26 7km(UG30%) 2.1km 4.9km
Case 27 7km(UG50%) 3.5km 3.5Km
Case 28 7km(UG70%) 4.9km 2.1km
Case 29 7km(UG90%) 6.3km 0.7km
Case 30 7km(UG100%) 7Tkm Okm
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Table 4. Simulation results

=
T WA | 1 Al
Case 1 7.56 5.51
Case 2 7.90 6.00
Case 3 8.15 6.38
Case 4 8.40 6.82
Case 5 8.68 7.31
Case 6 8.82 7.59
Case 7 6.12 4.11
Case 8 6.58 4.68
Case 9 6.93 5.17
Case 10 7.31 5.77
Case 11 7.75 6.53
Case 12 7.98 6.99
Case 13 5.12 3.26
Case 14 5.65 3.83
Case 15 6.01 4.33
Case 16 6.46 4.99
Case 17 6.98 5.87
Case 18 7.27 6.45
Case 19 3.86 2.31
Case 20 4.34 2.80
Case 21 4.74 3.26
Case 22 5.22 3.91
Case 23 5.81 4.86
Case 24 6.16 5.53
Case 25 3.09 1.79
Case 26 3.53 2.21
Case 27 3.91 2.61
Case 28 4,37 3.19
Case 29 4,96 412
Case 30 5.32 4.82
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