CUMIN — TESSA

https://cumin.univ-lille.fr/ Aging Study of a second-life

battery in a PV-based charging
station
iy Bibaswan BOSE!, Ronan GERMAN 1, Eric HITTINGER?

3 OMIf
(& Gl : ., :

1 L2EP, Université de Lille, France

2 Rochester Institute of Technology, USA

(N
anr; vy Wl XY
agence nationale Eh AU
d(_ la rccherchc \_/

Hauts-de-France

ERICA X sTevE



Context and Objective

CUMIN Program (Campus of University with Mobility based on Innovation and carbon Neutrality)

Different projects and disciplines to reduce GHG emissions due to transports

g

TESSA Project : Techno-Economical Study of Stationary life batteries for Affordable e-mobility campus
Using EV battery for solar-based EV charging station
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How to predict battery
aging?

recycling

When is the best moment to

switch to second life ?
EoL

» Time (years)

Objective: Estimate the power demand of a stationary battery (Energy Storage System) used in PV-

@ based EV charging station
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Modelling, control and EMS
of solar-based EV charging
station
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PV-based charging station model and EMR

Structural Scheme Eypr——— Studied Setup y R\
3 |
RN \ [ L & PV: 68 m2 Monocrystalline
Utility grid ‘ O\E ‘ e |

!

‘ Second-use battery

T g —000— | E S
\ T g AL~ — 7,
o 4

DC bus ‘
—000 3 (1] "y
g || & system
Charger
+ EV
[ ¢-----n _
Uac| [lcheq ! Chop Ijll'[eIi
u \ 4 : ————— >u - = - _E
AC . DC bus ' : >
: Yac = Ung —
IGrid ‘ )
IGileEq ’J IGrlqu 4
U DC:""'|_> Upc
EMR + Control ! . PV
! | PV+MPPT
+ Strategy | | +Chop

ESS: 40kWh

(Renault Zoe) EV: Nissan Leaf
Second-use battery Charger: Type 2




Energy Management Strategy

EMS Main Objective: Maximum use of PV energy to charge EVs

Only ESS power is controllable
Pgss = Pch_PSPV_Pgrid
/ Check Py, Pspy /

P., =Demanded power from EV charger
Pspy = Power supplied by PV system
Prgs = Power supplied by ESS

Excess solar Insufficient solar

Check solar production

A 4

/ Check SoCgsg /

A 4

/ Check SoCgss /

Check ESS SoC SoC ideal SoC too high SoC too low SoC ideal
\ 4 A\ 4 A\ 4 A\ 4
|f SOCESS < 100 |f SOCESS > 100 |f 30 > SOCESS If 30 < SOCESS
| \/ |
Action on ESS ESS charge ESS not used ESS discharge

Maximum EV charging from PV system
ESS is not charged from grid
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Solar modelling and results
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PV system modelling

» Methodology

PV system

%= model+ Simulated
chopper
* |dentification
=" + Building

3D table model

1000
10

Temp(°C) 0 0

T

500
Irr (Wh/m?)




Irradiance(Wh/m?)

Model validation
27" April 2025 chosen for validation
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Case scenarlio results
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PV-based charging station results for 2 days

x10* Power characteristics of system
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ESS Aging Results
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Second Life battery aging in a PV-based charging station
* Aging model

—Ea
ClOSSt—>(t+dt) =d [(A + BSOC)ekBTBattZ + kFECFECa] # SoH = 100 — ClOSSO_)t
Parameter Identification for Zoe [Ndiaye 2024]

« Simulation results (second life)

Initial point 80% SoH, 8 years

10 years

‘ 13% SoH degradation in 10 years

v-13% SoH

66 : : : : :
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Conclusion, and perspective

* Conclusion

* 13% SoH degradation in 10 years
* 2% error on SPV power prediction

« Perspective

« Simplified model of PV-based charging station
 EMR of the system

» Validated model of SPV

» Model battery aging in second life



Acknowledgement

This work is supported by the French Government, managed by the National Research Agency
through 3rd PIA, integrated into France 2030, under Reference ANR-21-IDES0006, and by the

Hauts-de-France Region under the framework of WILL and CUMIN Programs of the University of
LiIIe

- m
= \ FRA@
-,;%m\\\ am I n @ T ANl C

Hauts-de-France

This work is also achieved within the framework of the EE4.0 (Energie Electrique 4.0) project.
EE4.0 is co-financed by European Union with the financial support of the European Regional
Development Fund (ERDF), the French State and the French Region of Hauts-de-France.

—\ [Europe
Z \ Hauts-de-France )
ENERGIE } Contrat de Plan i\] S
ELECTRIQUE 4.0 N Etat-Région
L , Hauts-de-France

— Hauts-de-France
\J avec le FEDER



Questions?

Contact info: Bibaswan Bose

Website: www.bibaswanbose.com

Email: bibaswanbose@agmail.com

Phone no.. +33-(0)758507575
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GES en tonnes de CO, équivalent pour divers véhicules
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