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High reliability multi-power distribution network planning model based on
memetic ant colony algorithm
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(1. Power Grid Planning & Research Center, Guangdong Power Grid Co., Ltd., CSG, Guangzhou 510030, China;
2. South China University of Technology, Guangzhou 510640, China)

Abstract: In order to further improve the distribution network planning model, the topological diagrams of three
connection modes, radial, single-loop and two-supply-one-stand-by are abstracted firstly. A planning model of distribution
network suitable for multiple power supplies is put forward. This paper takes the risk of power failure, investment cost
and operation cost as the objective functions to determine the normal lines of the distribution network, and determine the
contact lines and backup lines of the distribution network by the shortest circuit method according to the connection mode
constraint. Connection mode constraints are transformed into connection mode units, and load importance and power
shortage ENS are transformed into blackout risk by functional relationship, so as to achieve the goal of synergistic
consideration of reliability and economy. Finally, Memetic Ant Colony Algorithm (MACA) is used to optimize the model.
The proposed method is applied to a 29 node for planning of distribution network. The calculation results show that the
presented method can quickly get distribution network planning scheme and its corresponding economy and reliability
indices under different connection mode restraints to provide the reference and basis for planning personnel.
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Table 1 29-node example data in a region

WS x/km ykm — PkW QKW g
1 0.184 1.602 0 0 —
2 3.272 1.738 0 0 —
3 0.548 0.43 0 0 —
4 3.64 0.474 0 0 —
5 0.48 1.304 180 112 1
6 0.196 1.076 184 114 2
7 1.056 1.026 188 117 5
8 0.524 0.914 172 107 3
9 1.928 1.798 136 84 4
10 1.008 1.586 252 156 4
11 0.664 1.822 180 112 5
12 3.36 0.904 204 99 1
13 2.876 1.808 164 102 5
14 0.916 0.182 160 99 3
15 3.424 1.192 196 122 4
16 2.856 0.182 144 89 3
17 2.488 0.272 172 107 7
18 1.976 1.09 145 120 5
19 2.876 1.56 172 107 5
20 3.112 1.394 292 181 5
21 2.348 0.112 192 119 7
22 2.128 0.334 208 129 1
23 33 0.474 136 84 4
24 3.44 1.49 168 104 1
25 2304 1.556 118 73 1
26 1.172 0.354 68 ) 2
27 2.388 0.506 134 83 2
28 2.944 1.196 77 48 4
29 3.616 0.718 68 ) 1
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Fig. 9 Initial node distribution diagram
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Table 2 Calculation results of different connection modes

FRAHRN Fid JIRTG Fop/JIRTT Fral JI%TC SAIDI/(h/ /™) SAIFI/(h/ ™) CAIDI/(h/ ") ASAT%
RPS 10.16 5.57 114.87 53620 1.160 1 4.6220 99.938 8
SRN 16.56 5.92 90.03 2.875 3.05 2.875 99.965 0
TSOB 2241 5.96 63.16 0.922 4 2.624 8 2.884 4 99.970 2
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