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Research on medium-voltage distribution network planning based on heuristic ant colony algorithm

LU Zhi-ying, GE Liang, LU Jie
(School of Electrical Engineering and Automation, Tianjin University, Tianjin 300072, China)

Abstract: According to the specific characteristics of urban medium-voltage distribution network planning and combining database
technology, anew medium-voltage distribution network planning method based on heuristic ant colony algorithm is studied, in which
the pheromone updating strategy and optimization of ant colony algorithm are improved. When the substation location, power supply
region and load distribution are known, the way that ants select is determined by using the pheromone and the heuristic information
consisted of street length and load capacity. Then the distribution network local optimization proposal is determined. Finally, the
optimized radial medium-voltage distribution network planning can be gotten which is distributed along the streets under the influence
of local optimization. The experimental results show that the proposed method can make effective planning to meet planning
requirements of the program and have appropriate calculation speed. The experimental results also prove that the proposed method is

stable and the planning scheme is feasible.
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Fig.1 Sketch map of the street and load positions
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Tab.1 Information of the substations

substation_ID X Y
NS (B AR /M) (YA FR/m) ()

Capacity

1 X1 Y1 C1
2 X2 Y2 C2




YL, 55

HET A R AU ST 1) rh T v M 2 BRI VAT -71-

Fz2 H1EHMER
Tab.2 Information of the load
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Tab.4 Information of the nodes
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Fig.2 Flowchart of the distribution network planning method

proposed in this paper
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Fig.3 Distribution network planning solution of the case
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Tab.5 Information of the planning solution in the case

gy K/ km B/ kW AN
1 1.23 2901.29 6
2 3.44 2896.88 5
3 1.70 305224 6
4 1.60 2968.33 2
5 2.43 3106.43 6
6 4.25 2876.61 5
7 2.57 3140.64 6
8 1.79 2126.6 3
9 3.87 3041 4
10 2.18 275893 4
11 3.54 2463.26 4
12 1.77 2662.1 3
13 3.55 2 646.45 4
14 2.30 2885.11 4
15 331 3139.58 4
16 2.32 1712.77 2
17 4.36 3003.78 3
18 2.68 1599.88 1
19 1.54 272557 2
¥l 50.43 51707.45 74
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