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Abstract: Taking into account power supply reliability, this
paper proposed an optimal planning method adapting to season-
al load for distribution transformer network in order to improve
equipment utilization efficiency in rural coal-to-electricity con-
version areas. The main idea was firstly to establish low-
voltage tie-line between distribution transformers, and accord-
ing to seasonal load characteristics, some distribution trans-
formers could withdraw from operation in low-load season by
switching the tie-line operation state and mode. In this method,
a bi-level programming model of distribution transformer net-
work was constructed to minimize the overall cost. Voronoi
method was used to plan the distribution transformer at the up-
per level; Prim algorithm was used to plan the low-voltage
power supply line at the lower level, and genetic algorithm was
used to seek the optimal solution. Finally, the feasibility of the
method was verified by the distribution planning of typical
power supply areas, and it can reduce the distribution trans-
former loss and improve the reliability and economy of power

supply.
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Fig. 1 Flowchart of distribution transformer network

planning optimization
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Table 1 Distribution Transformer Network Planning Schemes
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Fig. 2 Optimal planning of a class D distribution

transformer network
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Fig. 3 Winter operational diagram of a class D distribution

transformer network
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Fig. 4 Spring, summer and autumn operational diagram of a
class D distribution transformer network
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Table 2 Parameters of distribution transformer operation

in winter
Bt BEAVA SUEAW E(TEcR o B
1 315 162.324 69.68 480 1243.82
2 400 228.456 77.23 560 2119.36
3 200 108.216 73.16 340 928.95
4 315 156.312 67.10 480 1358.02
5 400 192.384 65.03 560 1502.92

*3 BFEMFEREER[ESITHERSHR
Table 3 Parameters of distribution transformer operation
in spring, summer and Autumn
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3 200 96.162 66.12 340 758.554
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