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Context and objective
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Studied system in TESSA project
I:{} 3 possible phases for a EV battery

First life

AuL2EP

Traction supply

Second life (TESSA) Recycling
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How to predict
battery aging?

When is the best moment
to switch to second life ?
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@ == My work focus on the battery’s first life
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Objective of the study
EV battery first life aging == 3 modes

Second life

£

First life

i Recycling
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/ \ \ » Time (years)

1.Charging 2.Driving 3.Rest
s == 3 modes
= &
\ Y )| \ J
Definitions : Operation (i # 0) Rest (i = 0) } ==§> 2 phases

Objective: understand first-life battery aging to enable second-life use
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Vehicle and battery model
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Important definitions

» Cell : Battery elementary component * Module  Battery pack

X8

- State of Charge SoC (%) =$» Remaining energy

SoC = 0% == Battery empty SoC = 100% == Battery fully charged

- State of Health SoH (%) ==§» Degradation level
100 ¢ SoH = 100% == New battery

90

80

SoH = 80% == aged battery
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Multi-scale and multi-domain approach
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How to connect all the models for a multi-year study?
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Nissan Leaf modelling /
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Model organization of the vehicle

Using the Energetic Macroscopic Representation formalism

4 subsystems to model: battery, traction, charger, parking
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Impact of user charging
habits on EV Batterie aging
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Study of the impact of charging habits
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Study of the impact of charging habits

Daily charging scenarios over 10 years
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mm) Spacing out recharges helps reduce battery aging
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Study of the impact of usage
on EV battery aging
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Influence of the type of trip: mixed and highway
WLTC (mixed cycle) US06 (highway)
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Highway use of an electric vehicle ==  Accelerated battery aging



Conclusion

v Modeling:

1. Vehicle and battery model and EMR
2. Integration of the battery model into the vehicle

v’ Practical recommendation: Adapt charging habits to reduce battery degradation

1. Reduce the average State of Charge (SoC)
=) Do not fully charge for long rest time (e.g. vacation)
2. Space out recharges

== Do not charge every day

3. Highway driving cycles == Accelerated aging
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Influence of the type of trip: mixed

WLTC (mixed cycle)
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US06 (highway)
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