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Fig.1 Topology structure of microgrid
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Fig.2 Voltage and current control strategy of inverter
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Energy management strategy based on model predictive control of
microgrid cluster considering battery health

MENG Hongmin' ,LIU Di' LI Qiang',QIU Zhen' ,HUANG Xiaoguang' ,XING Xiaowen’
(1. State Grid Information and Telecommunication Group Co.,Ltd.,Beijing 102211, China;
2. Department of Electrical Engineering, North Western Polytechnical University,Xi’an 710100, China)
Abstract ; In order to improve the new energy accommodation ability and reduce the operation cost of microgird clus-
ter,an energy management strategy based on MPC( Model Predictive Control) of microgrid cluster is proposed with
the consideration of battery health. Two charging modes of battery are simulated , and the mathematic model of micro-
grid cluster and constraint formulation are expressed as MILP ( Mixed Integer Linear Programming) optimization pro-
blem,and combined with MPC framework , the optimization problem is solved online with the satisfaction of con-
straints. Since the energy management of microgrid is mainly based on day-ahead scheduling,a varying time-domain
MPC optimization strategy is proposed to further reduce the exira calculation amount. The proposed strategy is veri-
fied based on the hardware-in-the-loop experimental platform,and results show that the proposed strategy can maxi-
mize the use of new energy,reduce the power purchase cost of microgrid cluster,and has good real-time performance.
Constant voltage charging mode can effectively protect the battery health.
Key words: microgrid cluster; energy management; mixed integer linear programming; varying time-domain model
predictive control ; hardware-in-the-loop ; battery health
S S S S S S
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Power management and coordinated control of microgrid under
decentralized and autonomous architecture
ZHAO He',JING Tianjun®, XIONG Xiong’
(1. Electric Power Research Institute of State Grid Beijing Electric Power Company , Beijing 100075, China;
2. College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China;
3. China Electric Power Research Institute, Beijing 100192, China)
Abstract ; The microgrid with photovoltaic-energy storage units is taken as the research object. Firstly, the control
strategies of photovoltaic inverter and energy storage inverter in the photovoltaic-energy storage system are summa-
rized and analyzed, when the microgrid operates in the grid-connected and islanding modes. Then, the power ma-
nagement strategies of microgrid under the grid-connected and islanding modes are proposed. When the microgrid
operates in the grid-connected mode, the exchange power at the PCC ( Point of Common Coupling) is maintained
constant by regulating the energy storage ; when the microgrid operates in the islanding mode , the multi-segment P/f
characteristic curves of microgrid are analyzed ,and the decentralized and autonomous power management and control
are implemented for different operation scenarios based on local information. Aiming at the charging scenario of ener-
gy storage ,a management control strategy based on charging power correction of energy storage is proposed ,which re-
duces the power generation to meet the limitation of SOC( State of Charge) and maximum charging power of energy
storage by changing the reference voltage of the photovoltaic DC port to make it deviate from the maximum power
operating point. Finally,the proposed control strategy is verified by simulation and experiment.
Key words : microgrid ; decentralized and autonomous ; power management; coordinated control ; PV- energy storage

system ; multi-segment P/f characteristic curves
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Fig.A2 Energy storage inverter and its control strategies
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Table A1 Parameters of system

ZH Bl

I LB /mH 12

TR HLA/WF 1000
HeAREA HLJ%/mH 0.55
HeARE N B /WF 1500
ARt B2 /uF 1200
JeAk DC/DC #HIAMA kys ki 0.5, 250
JeAk DC/DC #HI IR kys ki 0.01, 50
JAR PQ BHIF &y ki 1.0, 100
fitife PQ 42 HI SN kyy K 0.75, 50
fi#iBe PQ #EHI IR kpy ki 5.5, 10
f#Re VI EERIINER kyy ki 0.5, 5.0
ftBe VI RN by, ki 1.0, 200
MPPT & IE&EHI I THHRIR ks ki 0, 25
TEERINE ks f 0.25, 2.5

TESEH NI by ki 0.5, 100
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