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eV platform




Installed system

For future PV installation
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EV Charging Platform Installation
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Solar panel
% SPR-P7-428-BLK bifacial solar panel (Sunpower)

How a Bifacial
Solar Panel Works

Direct Sunlight

on Front of Diffuse

Panel Sunlight on
! ff 4 Back of Panel
Installation on the roof of the ESPRIT building
Direct Sunlight Diffuse Sunlight
Reflected off Ground Reflected off Ground
to Back of Panel l to Back of Panel

« Sunlight

Front electrode( - } ‘ 1 N

Anti-reflection coating

https://www.nextenergy.my/bifacial-pv-panels-is-it-worth-all-the-hype/

Bifacial design (+50W) Eff.21%

428W TOPCon cell technology

"
https://www.solarnavigator.net/world_solar_challenge/solar_panels.htm Tunnel Oxide Passivated Contact



High Voltage Battery Pack & Charging Station

House Load Power
Import / Export Power

«* Soluna 10kWh Pack HV o ZAPPI-222UB-T

LFP Eff. 95%

Status Text

Generation power @1@
2Bk

Date/Time =
/[ E |

Mode icons @—/

L]
SHWNA

280V 30A

o -
—
s

12 Green Level of Last Charge

>3600 life cycles

Current charging power
of vehicle

. Charge Delivered to EV in this

. charging session
Zappi icon Charge Mode

Fast, ECO, ECO+

22kW

Grid-to-Vehicle (G2V)

="

@ A Possible scenario to use the battery

ttps://www.comparethemarket.com.au/energy/solar-batteries/



** Solis inverter
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Conclusion

¢ The charging station does not support Vehicle-to-Grid (V2G).
It offers three modes: Fast, Eco, and Eco+ (G2V).

¢ The inverter can work in different scenarios to adapt to user needs.
It provides real time application, monitoring, and historical data.

¢ The installed system can fully charge the Electric Vehicle (EV) battery in the sunny days
(100% solar for the Nissan Leaf).

¢ In winter or when there is no sun, solar production is lower. Charging is still possible,
but:

charging power is reduced, or the grid is used as a complement to solar energy.

¢ Charging multiple EVs?
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TOPCon technology

* An advanced crystalline silicon cell architecture that improve efficiency through better passivation and reduced losses.

e TOPCon is achieved by adding an ultra-thin oxide layer and a
doped silicon contact, allowing charge carriers to tunnel while
suppressing recombination losses.

TOPCon cell structure

Ag Grid
SiNx Coating
ALO,
P* emitter
N-type Si
Tunnel oxide
N* Poly

— SiNx
Ag Grid

Photovoltaic (PY) cell

-——1--—

Solar panel

https://www.solarconduits.com/the-ultimate-guide-to- https://variatesolar.com/topcon-technology-variate-solar-countvarname/

@ solar-panels-from-basics-to-installation.html



Residential Solar EV Charger Installation - Sunpark Solar



https://sunparksolar.com.au/residential-solar-ev-charger-installation/

<4> Modeling, Simulation and discussion.



System Modeling
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Modeling assumptions

* Load + Battery management strategy
e ey 6kWf-—-~----- .. .
e EVinitial SoC=10% * Current limitation at 30A
* EV total energy = 40kWh N
Oh 8h 18h 24h
800 . . .
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EMR of a grid connected PV system
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Results : December
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Results : June

x 104 |
Inverter power
/'—“" Demand
\ Grid power
Battery power
PV power
///"" __-“——"-'—._«

AN
X\

/

\
pd

/ \\

-"'"""-—-n.-....._._,.__....--—""—-’(—‘
G0 BO 100 120 140 160 180 200
sec

Output power of the different subsystems (W)

Energy (kKWWh)

140

120

100

40

-60

sec

Inverter energy
Demand energy
Grid total energy
Battery energy /
PV energy //
/;/
-
/ﬂ —
—-——-._._________________-
-‘-_-‘-‘-\—_____\\
T —]
60 80 100 120 140 160 180

Accumulated energy (kWh)

240



References

o0

10.

11.

12.

Bouscayrol, A., Guillaud, X., Delarue, P., & Lemaire-Semail, B. (2009). Energetic macroscopic representation and inversion-based control illustrated on a wind-
energy-conversion system using hardware-in-the-loop simulation. IEEE transactions on Industrial Electronics, 56(12), 4826-4835.

Khezzar, R., Zereg, M., & Khezzar, A. (2014). Modeling improvement of the four parameter model for photovoltaic modules. Solar Energy, 110, 452-462.

Solano, J., Jimenez, D., & llinca, A. (2020). A modular simulation testbed for energy management in AC/DC microgrids. Energies, 13(16), 4049.

Solano, J.; Duarte, J.; Vargas, E.; Cabrera, J.; Jacome, A.; Botero, M.; Rey, J. Dynamic Model and Control of a Photovoltaic Generation System Using Energetic
Macroscopic Representation. Int. J. Emerg. Electr. Power Syst. 2016, 17, 575-582.

He, H., Xiong, R., Zhang, X., Sun, F., & Fan, J. (2011). State-of-charge estimation of the lithium-ion battery using an adaptive extended Kalman filter based on an
improved Thevenin model. IEEE Transactions on vehicular technology, 60(4), 1461-1469.

Fabrice Locment, Manuela Sechilariu. Modeling and Simulation of DC Microgrids for Electric Vehicle Charging Stations. Energies, 2015, 8 (5), pp.4335-4356.
10.3390/en8054335. hal-01955019.

Kundur, P.; Balu, N.J.; Lauby, M.G. Power System Stability and Control; McGraw-hill: New York, NY, USA, 1994; Volume 7.

Bellia, H., Youcef, R., & Fatima, M. (2014). A detailed modeling of photovoltaic module using MATLAB. NRIAG journal of astronomy and geophysics, 3(1), 53-61.
Kesilmis, Z., & Karabacak, A. (2017). Comparative study of maximum power point tracking algorithms under partial shading conditions. IU-Journal of Electrical &
Electronics Engineering, 17(2), 3335-3341.

Ibrahim, M. (2014). Wireless inductive charging for electrical vehicules: Electromagnetic modelling and interoperability analysis (Doctoral dissertation, Université
Paris Sud-Paris XI).

Hongwen He , Rui Xiong and Jinxin Fan, “Evaluation of Lithium-lon Battery Equivalent Circuit Models for State of Charge Estimation by an Experimental
Approach”, Energies Journal, ISSN: 1996-1073, Mar. 2011

Shaheen, H. I., Rashed, G. I, Yang, B., & Yang, J. (2024). Optimal electric vehicle charging and discharging scheduling using metaheuristic algorithms: V2G
approach for cost reduction and grid support. Journal of Energy Storage, 90, 111816.



	Diapositive numéro 1
	Outline
	Diapositive numéro 3
	eV platform
	Installed system
	Connection Scheme of Components
	Diapositive numéro 7
	Solar panel
	High Voltage Battery Pack & Charging Station
	Off-grid station mode
	On-grid charging mode
	Real-time monitoring
	Diapositive numéro 13
	Conclusion
	Diapositive numéro 15
	Maximum Power Point Tracking (MPPT)
	TOPCon technology
	Diapositive numéro 18
	Modeling, Simulation and discussion.
	System Modeling
	Modeling assumptions
	EMR of a grid connected PV system
	EMR of a grid connected PV system
	Results : December
	Results : June
	References

