/ GENIOUS

BATTERY CLUSTER

EU-I

Taday's speakers

NEXT GENERATION BATTERY [N -l T30 -
SYSTEMS: SMART PACKING FOR '
MAXIMUM POWER

6 November 2025 7

SECTION 2

How we test and
validate the project
technologies

s ’ > Project funded by
F N
yF 2= BATSS - Schweizerische Eidgencssenschalt  Federal Department of Economic Affairs,
T E P1 P - S T Confadération suisse Education and Research EAER
— Confederazione Svizzera State Secretariat for Education,
p R I N T Confederaziun svizra Research and Innovation SERI

Sweiss Confederation

Made with :

Prezi . -



https://prez.is/pdf_made_with_prezi/

Today's speakers

Mohammad Morshed
EXTENDED

Abdoulaye Ndiaye
VERSAPRINT

Made with i



https://prez.is/pdf_made_with_prezi/

NE {IBAT

Perspective of loncor as Tier 1 Supplier
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Improving battery pack
energy and power
density
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NE XIBAT

Perspective of loncor as Tier 1 Supplier

= QOver 3 million batteries built
= Expertise with serial production

= Strong understanding of automotive, heavy duty and off-highway
use cases

» Know-how to make safe, cutting-edge batteries

Power Pack
40kW peak power from 2kWh LTO

Energy Pack Long
78kWh LFP

Made with Prezi



https://prez.is/pdf_made_with_prezi/

u
y
& ko

Cellto pack
* Maintaining module structure and
reparability
Smartdesign: one part— many functions
* Cellframe
Materials

* Glass fibre reinforced plastics, aluminium,
aerogels, ...

» Followthe market for newest developments _ﬂ
Potential problems

* Condensation

* Behaviourduring crash

* Thermal propagation

* Ageing

Nextbat scalable module
. 5,4kWh 262Wh/kg with 14 cells

280Wh/kg with 28 cells
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Macro-cell Macro-module Battery Pack

Top welding

o i Electrically connected multiple
The reference unit Macro-cells Flexcooler integration

{ 4 1 4 | 4

Macro-modul including structural
elements

Top welding between Macro- Structural components

Safety layers

Sensing i\_

z-axis Ty - p
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BATSS

Battery Pack and
Battery Tray - - E/E and hydraulic

interaction ot components

Same Extruded side walls
Front aluminium casting
Rear aluminium casting

Battery Pack and Battery Tray interaction

L

Battery Pack

Battery Tray
Made with

The design copes
IP67

Same Stamped upper and lower
shells in stainless Steel or
aluminium

Battery Tray enclosure by shells

J

Seal thickness of 2,0 mm for better alignment
with the final rivet height

D
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BATSS

Marine application Off-road application Stationary application

2n | ife concept
Modular and scalable | Fulfilment

characteristics

Battery Tray direct
integration

Same design concept for
different applications

(L X WX H) (mm) (L X W X H) (mm) (L X WX H) (mm)

Tray = 2000 X 450 X 142 (1 level) Tray = 970 x 450 x 142 (1 level) Tray = 970 x 450 x 142 (1 level)
Housing = 2000 X 450 X 1200 (8 stacked) Housing = 970 X 450 X 568 (4 stacked) Housing = 970 X 900 X 426 (6 stacked in 2 columns)

Made with
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BATSS

MARITIME

1356 mm
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OFF_ROAD

1137 mm
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Stationary (2nd Life)
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At cell level At module level At system level
Better thermal management for high power Multifunctional component for reduced mass Lightweight material
- Printed micro-channels on the cell surface ¥ flilifiscticnal Biskars -> Self-Reinforced Polymer (SRP) casing
4 D s ™~ 8 =

v" Electrical contact between cells
v" Thermal dissipation

v’ Easy dismantling v’ -30% mass reduction vs Aluminum
v" Connectivity to external connector v PETG composites
100A, 2C - -33% temperature reduction v Mechanical deformation absorption
. J . J \ 7

Made with {@): Prezi



https://prez.is/pdf_made_with_prezi/

TEMP=ST Strategies for high energy and power density

| &
v ~ | Lightweight material

Housing D1 Housing D2 Housing D1:

reduction of 31% for aluminum;
reduction of 76% for steel

Dimensions (mm?3) 440 x 300 x 89 Dimensions (mm?) 800 x 500 x 241

Ellu:fmc ;f;ﬁ? GF Menzolit 0400
an additive " ’ 4074 Housing D2:
1.266 ass (kg) ' reduction of 28% for aluminum;

reduction of 75% for steel

) Housing D3 Housing D3:

! . 3 2 " reduction of 30% for aluminum;
Dimensions (mm?) 659 x 579 x 180 rediiction of TE% for 5iaal
Elium SMC with GF

and ATH additive
Mass (kg) 1.787

(assuming densities of 2.70 for aluminumand 7.75 gz‘cm3 for steel)
Made with
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Session 1: Improve Battery Pack Energy & Power Density?

Mechanical design, light Thermal system
weight and modular

Smart system
A\

Cell-BMS with wireless
communication and measurement:
Voltage, Temperature, Impedance

Central BMS-Master with
wireless communication to
Cell-BMS and novel state-
Wireless Tags: e.g., estimators for SSB
Strain, Temperature, Humidity, mech. Pressure

G777

Fraunhofer II1SB

N

oy SEG
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How we test and
validate the project
technologies
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Max: 09687 mm
N E x rB r ..

* FEM Simulation
* Mechanical
 CFD

* Performancetesting according to ISO12405
* Capacity
 Fastcharging Vowe 05262
* Ageing

« BMSvalidation

* Safetytesting 1 —
* Vibration li ’

* Mechanicalshock
* Thermal propagation management

Made with
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|  Exprmenta Viaton |  mercavaion |

Cell level characterisation Downscaled version Thermal validation Mechanical validation

Safety countermeasures 1D Electro. 3D CED . l - - ll |
Thermal Model Module level ystem leve ray leve

TRA 1D-3D
Battery cell-module

Made with £
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Temperature [*C)

Cell level characterisation

. dha

Hysteresis Thermal conductivity
Pulse test Specific heat
Crate test Heat Generation

Crate dch 25° - Temperature curve

|
M W\_.ﬁ_/—-" /‘Iw J | m-l
—! v v v "

50000 160000 150000 200000 290000
Time [s]

Experimental information
to validate the

Proposed design
&
Numerical models

Downscaled Module level characterisation
PNk

Fast-charge profile
(2,65C)

Lo e

1D Electro-
Thermal Model

Made with

TRA 1D-3D
Battery cell-module

3D CFD
Module level
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1D Electro-
Thermal Model

Parametric evaluation
User profile integration

System level evaluation

Made with :

TRA 1D-3D
Battery cell-module
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Venting process evaluation
Safety material definition

Critical situation analysis

3D CFD
Module level

3D thermal response
Hydraulic design evaluation

Design proposal



https://prez.is/pdf_made_with_prezi/

7,-2 BATSS

Made with

System level

Design mechanical
performance evaluation
at 2 different levels and

considering

Specific working
conditions

&

Specific standards

Tray level
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At cell level

TESTS (performance, abusive)

Automotive validation

v Adaptation to LPF cells and
automotive mission profiles
v" Prototype and tests TRL5

o

Made with

Prezi

At module level

At system level

'

Aeronautic validation

v Adaptation aeraunautic mission profiles
v' Prototype and tests TRL5

~

v" Using simulation tool and decision tool
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Validation approach within VERSAPRINT

Session 2: How to validate our approach ?

At module level

v" List of tests:

- 150 12405-4 Energy and capacity at RT

- 1S0 12405-4 Energy and capacity at different temperatures and discharge rates
-1S0 12405-4 Power and internal resistance

-1S0O 12405-4 No Load SOC Loss

- 1S0 12405-4 Cranking power at low temperature

-1S0 12405-4 Cranking power at high temperature

- WLTP (light vehicle VS heavy duty tbc)

- R100 e3 Vibration test

v" Prototype with instrumentation to record: :
- Thermal propagation test

- Cells voltage
- Cells current
- Cells temperature (bottom)

— —

. HORIZON [ﬁ
Made with ﬁ Prezi G.A. 101103696 PRINT
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TEMPZST | validation approach

Geometries,

. . , configuration, initial —
Testing at material Materl?l loading, boundary Testing at
level properties conditions component level

\' Inputs in the model

Selection of a proper material

Model development model that predicts the
behaviour of the material

Comparison of the model’s
response to the experimental e
response

l High compatibility

Use in other applications for
- elsiisieiteie = =" mechanical response prediction
Made with
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How Do We Validate Our Approaches?
Mechanical design

I~
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N A Stay tuned for more events! g
. with EU-INGENIOuS cluster and its projects
G i?F.’.‘"°.‘:"3 NE {r8At
<> BATSS iﬁ — .
[:hec_k out our social Check out our websites
>\/< medla To follow-up on news about
P _ th [eer d
AL [ D) e |
mjousseaume@zabala.fr N
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