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A Multi-objective Joint Planning Method for AC-DC Flexible Interconnected Distribution Network
Based on Soft Open Point and Energy Storage
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(Research Institute of Economy and Technology of State Grid Qinghai Electric Power Company,
Xining 810000, Qinghai, China)

Abstract: The intermittency and uncertainty of large-scale distributed new energy bring great challenges to the
stable operation of power system. Intelligent soft open point (SOP) and energy storage are effective ways to absorb
distributed new energy in spatial and temporal dimension, and play an important role in improving the capacity of
distributed new energy in distribution network. Therefore, considering the flexible operation characteristics of SOP
and energy storage, a double-layer multi-objective programming model of SOP, energy storage and DGs for the
capacity improvement of new energy was proposed. The upper level takes the total life cycle income of the
distribution network , the carrying capacity of new energy, the system power supply capacity, and the power quality
as the optimization objectives for the location and capacity determination of the units. However, the lower level
takes the minimum daily total loss of the distribution network as the goal for the system optimization operation. The
improved multi-objective particle swarm optimization algorithm was combined with the mixed integer second-
order cone programming algorithm to solve the proposed model. Finally, the effectiveness of the joint programming
method was verified in the improved IEEE 43-node AC-DC flexible interconnected distribution network, and the
optimal scheme under different scenarios was analyzed.
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Fig.1  VSC steady-state equivalent structure
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Tab.2  SOP and storage device parameters
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Tab.3  Index weight value
eS| h Ja /3 J
FRPRA R 0.312 0.370 0.223 0.095
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Tab.4  Configuration scheme of distribution network
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Tab.5 Optimal operation of distribution network
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Fig.7 Energy storage charging and discharging power
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Tab.6  Comparison results of different algorithms
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