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Multi-Objective Active Distribution Network Optimization Reconfiguration
Considering Soft Open Point and Demand Response
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Abstract: In the context of a high proportion of clean energy integration into the distribution network, the optimization and
reconfiguration of the active distribution networks is investigated by integrating soft open points (SOP) and demand response (DR )
into the networks. A strategy for reconfiguring the distribution network considering both SOP and DR is proposed. Firstly, models
for SOP and DR within the distribution network are established. By comprehensively considering loss cost, operational cost, and load
imbalance as optimization objectives, a multi-objective optimization model for active distribution network reconfiguration incorporat-
ing SOP and DR is formulated. Subsequently, an improved normalized normal constraint method (NNC) is employed to solve the
three-objective optimization problem and obtain the complete Pareto frontier for the trade-off optimal solutions. Finally, simulation
verification is carried out using the IEEE 33-node distribution system as an example. The results demonstrate that the reconfiguration
strategy which considers both SOP and DR can effectively enhance the economic efficiency of the distribution network, improve the
absorption capacity of clean energy, and reduce the load imbalance degree of the system lines.
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Tab.1 Comparison between single objective solutions and

compromise solutions for reconfiguration of distribution networks

A F 67 70 £/t £
Vs 222. 84 80. 19 0.2507
= 263.70 0 0.2443
Va 260. 52 145. 88 0.2257

i 238.57 0 0.2338
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Tab.2 Comparison of compromise solutions among different

solutions
RIASE £t £7G 1,
SEH ) Pareto BT 238.57 0 0.2338
R5EFE Y Pareto FTTT 238.31 0 0.2345
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Tab.3 Model compromise solution results of different numbers
and accessing positions of SOP

e f/7t HI7T

WS g sophie | FM doe
1 302. 14 0 22.87 7.28 0.2610
2 215.56 23.01 0 0 0.2338
3 250. 57 4.54 0 0 0.2400
4 206. 79 23.22 0 0 0.2320
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Tab.4 Solving results of active distribution network

reconstruction model in different scenarios

Yistw's fI7G LITE £
1 501. 48 120. 87 0.3315
2 310.92 7.94 0.2659
3 302. 14 0 0.2610
4 238.57 0 0.2338
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Fig. 9 Voltage curves of the nodes at 21:00 under different

strategies
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Tab.5 Compromise solution results of the model under different
clean energy penetration rates
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