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Table 4 SOP planning results with DG
permeability of 30%
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Optimal Allocation of Soft Open Point in Active Distribution Network Based on
Improved Sensitivity Analysis

XIONG Zhengyong"**, CHEN Tianhua"*", DU Lei"**, DAI Zemei"**, CHEN Jianhua"**, XU Lufei"**
(1. NARI Group Corporation (State Grid Electric Power Research Institute), Nanjing 211106, China;
2. NARI Technology Co., Ltd., Nanjing 211106, China;
3. State Key Laboratory of Smart Grid Protection and Control, Nanjing 211106, China)

Abstract: As a large number of intermittent distributed generators (DGs) keep penetrating into distribution networks, the problems
such as voltage violation and bidirectional power flow become more and more serious. Soft open point (SOP) is a flexible power
electronic device that is installed in distribution networks to replace the traditional tie switch. It can realize fast voltage regulation
and accurate power flow control, thus effectively solving the corresponding problems caused by DGs. However, the high
investment cost of SOP makes the SOP siting and sizing problem particularly critical. An SOP optimal allocation method in active
distribution networks based on improved sensitivity analysis is proposed. Firstly, combined with the timing variation characteristic
of DG output, an improved sensitivity analysis method is used to optimize the SOP location from the perspective of improving the
voltage distribution. Secondly, the second-order cone programming algorithm is used to solve the SOP siting and sizing
optimization model under improved sensitivity calculation. Finally, the proposed optimization method is analyzed and verified on
the modified IEEE 33-bus distribution system. The results of the case study show that the SOP optimal allocation method proposed
in this paper can effectively save annual comprehensive operation cost of distribution networks and improve system voltage, which
is beneficial to improve the economics and reliability of active distribution network operation.
This work is supported by State Grid Corporation of China (No. 5108-202018028A).
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analysis; second-order cone programming
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