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Life Cycle Assessment (LCA) /

“The results of various life cycle analyses or inventories
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Results of the Review %\
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Results of the Review
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Battery Model

Lifetime

Electrical Model Aging Model Energy

consumption

Thermal
Model

Batte Model

[1] E. Redondo-Iglesias, P. Venet, et S. Pelissier, « Eyring acceleration model for predicting calendar ageing of lithium-ion batteries », J. Energy Storage, vol. 13, p. 176-183, oct. 2017, doi:
10.1016/j.est.2017.06.009.

[2] A. Houbbadi, E. Redondo-Iglesias, S. Pelissier, R. Trigui, et T. Bouton, « Smart charging of electric bus fleet minimizing battery degradation at extreme temperature conditions », in 2021 IEEE
Vehicle Power and Propulsion Conference (VPPC), oct. 2021, p. 1-6. doi: 10.1109/VPPC53923.2021.9699367.
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Battery Model %

BANANES : Battery AgeiNg
ANalysis and EStimation

calendar +

Calibrate the ageing model coefficients [1] cycling capacity loss

and [2] based on data obtained from ageing dgl = (SoC, 1, T, 1)
tests

https://gitlab.com/dattes/bananes

[1] E. Redondo-Iglesias, P. Venet, et S. Pelissier, « Eyring acceleration model for predicting calendar ageing of lithium-ion batteries », J. Energy Storage, vol. 13, p. 176-183, oct. 2017, doi:

10.1016/j.est.2017.06.009.
[2] A. Houbbadi, E. Redondo-Iglesias, S. Pelissier, R. Trigui, et T. Bouton, « Smart charging of electric bus fleet minimizing battery degradation at extreme temperature conditions », in 2021 |IEEE

Vehicle Power and Propulsion Conference (VPPC), oct. 2021, p. 1-6. doi: 10.1109/VPPC53923.2021.9699367.
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Battery Sustainability Tool
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Results and Analysis

Battery model assumptions:
* Very simple thermal model;
« Recharging at 20/25 °C,;

* Ageing valid over a limited temperature
range,;

« Ageing calibrated based on decharging
data.

* Impact of outside temperature on battery life
* Impact of the composition of the electricity mix

* Impact of the battery model (and choice of
model)
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Battery Sustainability Tool

Graphical application developped by Esteban Vaissiere:

User Interface

Battery Model

with Ageing

Life Cycle
Assessment
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https://gitlab.in2p3.fr/esteban.vaissiere/lcaccess
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Généré par LCA: Vo1
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Conclusions

* Development of a customisable tool that is
transparent for the community

 Importance of incorporating a battery model to
estimate environmental impacts:
« Temperature - battery ageing
 Location —> electric mix composition
e Scenario -> battery ageing

Source : Better Future Factory

* Impact of battery model selection
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Lécole de la batterie

https://gitlab.in2p3.fr/morgane.qgillet/vieillissement

morgane.gillet@univ-lyonl.fr

Thank you for your attention

INSA

Université Claude Bernard

INSTITUT NATIONAL
DES SCIENCES
APPLIQUEES

LYON

B} CENTRALELYON

0

BANQUE des
TERRITOIRES

O

......



aging combined.py =2 tant que gl < glim %

W
Calendaire : Cyclage :
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E. Redondo-Iglesias, P. Venet, et S. Pelissier, « Eyring acceleration model for predicting calendar ageing of lithium-
ion batteries », J. Energy Storage, vol. 13, p. 176-183, oct. 2017, doi: 10.1016/j.est.2017.06.009

Etude de la soutenabilité des batteries Li-ion dans le contexte de la mobilité électrique 15/10/2025



Results and Analysis

Battery model assumptions:
* Very simple thermal model;
« Recharging at 20/25 °C,;

* Ageing valid over a limited temperature
range;

« Ageing calibrated based on recharging
data.

* Impact of outside temperature on battery life
* Impact of the composition of the electricity mix

* Impact of the battery model (and choice of
model)
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Results and Analysis
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