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Plug-and-play technology applied in microgrid and utility grid

HUO Qunhai, TANG Xisheng
(Institute of Electrical Engineering,Chinese Academy of Sciences,Beijing 100190, China)

Abstract: A microgrid networking strategy is adopted,which controls the master microsource to maintain the
voltage and frequency of microgrid and the slave microsource to operate in the maximum power point
tracking mode. The plug-and-play technology is then proposed,which can be used to realize the smooth
connection or disconnection of the master microsource with the grid for the energy exchange between
microgrid and utility grid while maintain the stable voltage for the sensitive loads in microgrid. The
realization processes of microgrid plug-and-play are analyzed,simulated and experimentally studied in detail,
which

implementation is easy and it has less impact on local sensitive load.

shows that,the plug-and-play technology of microgrid is correct and feasible,its hardware

Key words: plug-and-play; grid-connection; networking; microsource; microgrid; electric filters
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Fig.1 Schematic diagram of a highway
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Fig.2 State transition diagram of charging
station queuing system
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Fig.3 Schematic diagram of trunk road
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Tab.1 Location of charging stations
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Fig.4 Curve of charging vehicle expectation
vs. driving mileage
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Fig.5 Cost curves of the first station
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Tab.2 Optimal allocation of charging stations
and expected cost per hour

FEARuE S UL E /G IR/ Oo-h)
1 23 426.74
2 20 369.58
3 19 335.47
4 26 483.68
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Tab.3 Operational indicators of four charging stations
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1 18.243 0.553 0.516 0.016 23.09
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3 14.067  0.337 0.512 0.012 27.74

4 20.698  0.533 0.513 0.013 22.44
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planning considering layout optimization of electric vehicle

Planning of charging stations on highway considering power
distribution and driving mileage
GE Shaoyun,FENG Liang, LIU Hong, WANG Long
(Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China)

Abstract: According to the traffic condition and power charging demand of highway,a planning model of
charging stations on highway is established,which considers the influences of the power distribution and
driving mileage of electric vehicles,takes the maximum expectation of electric vehicles coming to charging
station as the objective of station location planning,takes the minimum total cost of station service and
customer waiting time as the objective of charger quantity per station,and applies the queuing theory to
analyze the service level and operational efficiency of charging station. The feasibility and effectiveness of
the model are verified by case study.
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