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Distribution network reconfiguration considering power load
demand and distributed power source uncertainty

Pan Kaiyan'?, Zhao Ruifeng®, Liu Shangwei®, Lu Jiangang’, Liu Hongda', Chen Yishan?
(1.College of Intelligent Systems Science and Engineering, Harbin Engineering University, Harbin 150000, China;
2.Dongfang Electronics Cooperation, Yantai 264000, China; 3.Electric Power Dispatching and Control Center of
Guangdong Power Grid Co.,Ltd., Guangzhou 510000, China)

Abstract: As the proportion of renewable energy and variable loads in the distribution system
gradually increases, the uncertainty of power flow in the distribution network will affect the
optimal network topology. Since distributed generation and demand response are affected by the
time factor, the topology obtained by modeling at a single time period is difficult to be optimized
at different times of the day. To address this uncertainty, this paper proposes a second—order cone
optimization—based distribution network reconfiguration model for multitemporal tidal flow analysis
for billing and demand response. By considering the "source—storage—load" structure of the actual
distribution system, an optimization problem with the objectives of network operation cost and
switching operation cost is established, and the second—order cone relaxation is used to transform
the nonconvex search space into a convex feasible domain for fast solution. Experimental results on
an improved IEEE 33 node distribution network show the superiority of the proposed method over
traditional methods in terms of accuracy and solution speed.

Keywords: distribution network reconfiguration; demand response; distributed generation;

second—order cone optimization
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