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Fig.1 Main circuit topology of two-terminal FMSS
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Fig.2 Topology of interconnected distribution network

with renewable energy resources
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Table 4 Detailed annual average costs of six schemes
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Fig.3 Hourly economic losses of six schemes under

four operating scenarios
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Sizing method of flexible multi-state switches based on union-find set
LIN Xiangning',LI Zhuo',YE Yuqing',MA Xiao', WANG Zixuan',XU Feng’, WANG Chaoliang
(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,

Huazhong University of Science and Technology, Wuhan 430074, China;

2. Electric Power Research Institute of State Grid Zhejiang Electric Power Co.,Ltd.,Hangzhou 310014, China)
Abstract: As an important power electronic device for distribution network transformation, FMSS (Flexible
Multi-State Switch) has not been widely applied due to its high cost and immature technology. In order to
plan the FMSS capacity rationally,and take the economy and power supply reliability of distribution network
into account at the same time,a comprehensive cost evaluation model of the distribution network containing
renewable resources is established, which takes the minimum annual total cost as the optimization objec-
tive. And the particle swarm optimization algorithm is applied to solve the sizing problem. Considering the
dynamic switching of operating modes for FMSS, the operating modes of FMSS under complex conditions
are simplified,and the union-find set algorithm is introduced to rapidly and effectively identify the real-time
operating modes of FMSS. It highly improves the solving speed of the sizing problem, and overcomes the
defects of the existing optimization schemes that fails to fully consider the diversity and dynamics of the
operation strategy for FMSS. Several comparative simulative results in IEEE 14-bus and 33-bus interconnected
distribution systems indicate that the proposed method has a certain superiority in computing speed, and
the obtained optimal scheme can promote the consumption of renewable energy,improve the power supply
reliability of distribution networks,and has favorable economic benefits.

Key words:distribution network ; FMSS; capacity planning;union-find set;economy ;reliability
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