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Fig.1 Flowchart of model solution algorithm
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Table 1 Basic information of distributed generation

and energy storage
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Fig.6 Distributed generation capacity and

energy storage power of microgrids
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Reactive power planning of distribution network based on active-reactive power

adjustment capability of distributed generation
SHEN Yangwu',XIONG Shangfeng' ,SHEN Feifan”, LIANG Liging' ,ZHANG Chen’ ,ZHANG Xi*,KE Deping’
(1. State Grid Hunan Electric Power Company Limited Research Institute ,Changsha 410007, China;
2. School of Electrical Engineering, Wuhan University , Wuhan 430072, China)

Abstract ; The traditional reactive power planning methods often require the distribution network to invest a large
quantity of reactive power compensation devices when dealing with small probability extreme voltage scenes. There-
fore,a reactive power planning model of distribution network is proposed based on the scenes of distributed genera-
tion and load ,which fully uses the active-reactive power adjustment capability of distributed generation, makes the
active power adjustment capability of distribution generation as an additional voltage adjustment measure under small
probability extreme voltage scenes, and takes the minimum sum of investment cost of reactive power compensation
devices and the active power adjustment cost of distributed generation as the objective to reduce the total payment of
power system. A particle swarm optimization algorithm embedded with the original dual interior point method is pro-
posed to solve the model. The simulation analysis of self-defined IEEE 30-bus system verifies the economy of the
proposed model and the effectiveness of the proposed algorithm.

Key words : distribution network ;reactive power planning;distributed power generation ;voltage adjustment with active
power ;small probability event ;scene
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Optimal planning method for regional multi-microgrid system
with high renewable energy penetration
WANG Shouxiang' ,ZHANG Qi', WANG Han',SHU Xin®

(1. Key Laboratory of Smart Grid of Ministry of Education, Tianjin University, Tianjin 300072, China;
2. State Grid Hubei Electric Power Company , Wuhan 430077, China)

Abstract ; Considering the fact that nearby microgrids can potentially support each other,a RMMS( Regional Multi-
Microgrid System) is built,and an optimal allocation of DGs( Distributed Generators) and energy storages in RMMS
is presented ,which may contribute to an improved RMMS economic performance. An optimal planning method for
RMMS with high renewable energy penetration is proposed, which maximizes the annual total profits and employs the
immune genetic algorithm to obtain an optimal configuration of DGs and energy storages with the consideration of the
requirements from RMMS renewable energy penetration and mutual power support between microgrids. The TEEE
33-node system is taken as an example to obtain the annual total profits of each microgrid and RMMS with several
penetration levels of renewable energy sources. Test results verify that the establishment of RMMS provides additional
economic benefits of these microgrids. Moreover,it also proves that the configuration of various types of DGs
improves the economic performance of these microgrids compared with the systems with single type of DGs.

Key words: high renewable energy penetration ;regional multi-microgrid system ;distributed power generation ; energy

storages ;immune genetic algorithm ;optimal planning



