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Application of ordinal optimization in distribution network reconstruction

LI Chenlei2, WEI Zhinongl, HAN Lianshan'
(1. Research Center for Renewable Energy Generation Engineering of Ministry of Education, Hohai University,

Nanjing 210098, China; 2. State Grid Lianyungang Power Supply Company, Lianyungang 222000, China)

Abstract: Reconstruction of distribution network is a nonlinear combinatorial optimization problem. Aiming at the
feature that the solution space of the large-scale distribution network is too large, this paper proposes an algorithm for
distribution network reconstruction based on ordinal optimization theory. In accordance with the operations of distribution
network and switching mode, the proposed algorithm can simplify the network structure by exchanging switch-branches
to obtain the ring opening, which generates the original feasible solution domain. Next, a selection criterion in line with
priorities of the assessing values is defined by using the ordinal optimization theory to select and sort the solution set. In
this way, the improved rough function not only can determine the ordinal curve, but also is able to remove a large amount
of invalid solutions and improve the speed of reconstruction. Finally, the effectiveness of the proposed algorithm is
verified by testing the 24 bus system as well as the U.S. PG & E 69 node system.
This work is supported by National Natural Science Foundation of China (No. 51277052).
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Fig. 5 Flow chart of distribution network reconfiguration
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Fig. 6 Result of flow calculation with one iteration
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Table 1 Parameter table of 24 node system
X HIm K I ST a3 T/
SR ED = S P Q kW kVar
0 1 0.033 2 0.04 0 0
1 2 15.050 4 40.033 8 384.2 67.8
1 3 0.067 5 0.061 8 0 0
3 4 34.881 80.074 2 192.1 339
3 5 0.09 0.082 4 0 0
5 6 34.813 80.004 192.1 339
5 7 0.045 0.041 2 0 0
7 8 19.5499 50.0127 307.36 54.24
7 9 0.022 5 0.020 6 0 0
9 10 0.022 5 0.020 6 0 0
10 12 2.0535 8.0124 1921 339
10 13 0.0355 0.024 6 0 0
13 16 1.5755 6.361 4 2 420.46 427.14
13 17 0.013 0.004 0 0
17 18 4.8989 16.0127 960.5 169.5
20 19 8.5 20 0 0
16 20 1.0 2.0 768.4 135.6
19 21 3.5 10 1536.8 271.2
9 11 0.1125 0.103 0 0
11 15 0.0315 0.021 2 0 0
15 22 8.5189 20.0127 768.4 135.6
15 23 348189 80.012 7 192.1 339
11 14 0.45 0.412 0 0
8 18 1 2 — —
21 23 1 2 — —
17 19 0.013 0.004 — —
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