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A second-order cone programming method of feeder-selecting and sizing for distributed photovoltaic
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Abstract: Under the precondition that large capacity Distributed Generation (DG) allows multi-feeder access system and all
the DGs are absorbed, it is very necessary for the planning of the smart grid to coordinate the relationship between the
position of each access point and the users' demand. This paper coordinately considers the planning and design requirements
of the distributed photovoltaic (PV) power generation as well as the reconfiguration of power distribution systems with DG
and proposes a novel method for feeder-selecting and sizing of the distributed PV power generation. Under the condition in
which the total capacity of the distributed PV power generation has been determined and the feeder and capacity of each
access point haven't yet been determined, a second-order cone programming planning model with the constraint of the
Distflow equations is developed to get the optimal planning program for the distributed PV power generation access. And at
the same time the optimal reconfiguration results of the power distribution system under the effect of the new DG are also
obtained. Finally the correctness and validity of the proposed method are verified by results of calculation example.
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Table 1 System parameters

TR TRj LK EEPE JRAR TR TR/ L ERPE I JRAE TRi TR, L EEPE J RAfE
1 2 0.0922+0.047  165+110 24 25 1.059+j0.9337 125470 49 50 1.03+j0.34 195+j100
2 3 0493402511 155490 25 26 0.8042+j0.7006 1854120 50 51 1.044+j0.345  195+{100
3 4 0.366+0.1864  185+130 26 27 0.974 4+0.963  265+j650 51 52 1.058+j0.3496  195+{100
4 5 0381140.1941  75+i80 27 28 05075402585 2154120 52 53 0.196 6+0.065 16080
5 6 0.819+j0.707 75470 29 30 0.366+0.1864 175460 53 54 03744+0.1238 175485
6 7 0.1872+0.6188  65+150 30 31 038114j0.1941 155480 54 55 0.0047+j0.001 6  265+110
7 8 07114402351  65+150 31 2 0.0922+0.047  190+j104 55 56 0.3276+0.1083  265+110
8 9 1.03+0.74 8070 2 33 0.0493+0.0251 145472 56 57 02106+0.0696  315+131
9 10 1.044+0.74 8070 33 34 0.819+j02707  165+j80 49 58 0341 6+0.1129 2294131
10 11 0.196 6+0.065  110+j80 34 35 0.1872+0.069 1 315+154 58 59 0.014+0.004 6  165+85
11 12 03744+j0.1238 125485 35 36 07114402351 3154154 59 60 0.159 14j0.052 6  165+j85
12 13 1.468+1.155 125485 36 37 1.03+0.34 205470 60 61 0.819+j0.707 160+j80
13 14 05416407129 1854130 37 38 1.0444j0.345  205+70 61 62 0.196 6+0.065  175+i85
14 15 0.591+j0.526 1254j60 31 42 0.0044+0.0108 141470 62 63 0.1872+j0.6188  265+110
2 16 0.164+0.1565  185+90 42 43 0.064+0.156 5  141+j70 9 15 242
16 17 15042+j13554 155490 43 44 03978+0.1315 141470 | 12 19 242
17 18 0.4095+0.4784 155490 44 45 0.0702+0.0232 141470 | 22 26 0.540.5
18 19 0.7089+j0.9373 155490 45 46 035140.116  129+j60 8 18 242
3 20 0.4512+j0.3083 1554100 46 47 0.839+4j02816  129+j60 | 33 41 0.5+40.5 BR &2 B
20 21 0.898+0.709 1  485+250 32 39 0.0034+j0.0084 1944106 | 36 47 0.540.5
21 2 0.896+0.701 1  485+250 39 40 0.085 1402083  499+320 | 35 44 0.5+40.5
6 23 0203+0.1034 125475 40 41 0.2898+0.709 1 499+320 | 53 60 141
23 24 02842+j0.1447 125475 48 49 07114402351 2604154 | 57 63 141
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Table 2 Distance to the station from the access nodes

S 8 9 25 26 27 36 37 38 47 55 56 57

Bgi/km 2 1.5 15 1 1 25 2 15 3 15 1 1
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Table 3 Transformer parameters
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W& JT o0 15 30 55 70
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Fig. 3 Each node’s voltage and active power flow of

feeder I under direct grid connected mode
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Table 5 The number of each node’s connected PV in different

access modes with multiple feeders
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Table 6 Comparison with the opened switches of

different access modes
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Table 7 Comparison of the influence of each access mode on the system
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in distribution network
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