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1. IEAPVPST17French contribution 

ÁProject PV2E_MOBILITY
ÅProject duration : 3.5 years
Á2020-2022

ÁIEA PVPS T17
ÅScientific end technical

contribution
ÁST1: PV-poweredvehicles

ÁST2: PV-powered charging stations

ÅProgram management
ÁST2international coordination
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3. Microgrid energymanagement
ÁOptimal energy 

management strategies

ÁApplications
ÅCharging stations and 

infrastructures for electric 
vehicles (EVs)

ÁRecharge

ÁNew services V2G, V2H, I2H
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V2H

V2G

V2H: Vehicle to Home

V2G: Vehicle to Grid

I2H: Infrastructure to Home

I2H

IIREVs
EVs
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84 PV panels
Å SunpowerSPRX21-345
Å 28.9 kW nominal
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Lead-acidstorage
17.8kWh; 96V/185Ah

Supercapacitors
0.294kWh; 300V/23,5F

Li-ion storage
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Building 
Connection
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3. Microgrid energymanagement
ÁEVs charging station based on microgrid
ÅMulti-source power system

ÅControl interface
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Technical-economic optimization 
Å Minimum energy cost
Å Minimum of grid negative impact

User interaction by control interface  
Å Charging mode choice
Å G2V, V2G, V2Hchoices 
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3. Microgrid energymanagement

ÁCommunication interface
ÅData 

ÁWeather

ÁSmart grid

Á IIREVs

ÅBidirectionalcommunication
ÁEV'suser

ÁOperationallayer

ÁControl interface
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OPERATIONAL

RUN

ENERGY COST OPTIMISATION

SMART GRID 

MESSAGES

Dynamic energy pricing

Power limit imposed by the public grid

Physical limitations of the system

EV batteries SoC

POWER REFERENCES

EV CHARGE COEFFICIENTS

MICROGRID

EV CHARGING MODES POSSIBILITIES

Fast, accelerated, slow, energy prices
EV's USER

EV USER CHOICES AND OPTIONS

Charge, SoC0, SoCf, V2G, V2H

HUMAN-MACHINE INTERFACE

IoT

Predictive control settings (sources and charges)

Power limit imposed by the public grid

Physical limitations of the system

Microgrid system states

CONTROL

nvo

nvi

nvo

n
v
i

Weather prediction
PV power prediction

nvo: network variable output

nvi: network variable input

M. Sechilariu, N. Molines, G. Richard et alΥ άElectromobilityFramework Study: 
Infrastructure and Urban Planning for EV Charging Station Empowered by PV-
based MicrogridέΣ IETElectrical Systems in Transportation, vol. 9, issue 4, pp 
176ς185, Impact Factor 2.88, Dec 2019. DOI: 10.1049/iet-est.2019.0032
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4. IIREVsςcase study
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Á Case studyfor control simulation only
Á Optimisation layer isnot included
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microgridέΣ Applied Sciences, vol. 10, no.6, pp 2053, MDPIEd., 2020, Impact Factor 2.217, https://doi.org/10.3390/app10062053
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