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Why is 3DS interested in Batteries?

» New batteries require new materials
> Handheld electronics and computers

> Stationary Energy Storage S hp - =i
S T EEneBrglyJB"m
» Paradigm shift for mobility B

> Biggest challenge is not the power train
> The challenge is energy storage: Batteries

» 3DS intend to establish a digital twin of batteries and §
electro vehicles
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3DEXPERIENCE Platform enables the Industrialization of Sustainable Batteries

0 D> 1 ONE 3DEXPERIENCE® PLATFORM FOR

Battery Development Battery Manufacturing Battery Factory Infrastructure
from Materials to Systems Operations Engineering & Construction
o ™ ERE ——ty

to create the Virtual Twin Experience of

Batteries, Manufacturing Operations, Gigafactories Projects,
from Atoms to Systems including product, process and resources across the lifecycle of the plant
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Influence of Electrolyte Performance
Quantitative prediction from Atoms to Cell

» Solution: in-silico testing of electrolyte formulations

from atom to cell

Atomistic model

—
— n

Conductivity K (S/m)
o

Journal of The Electrochemical Sociery, 2020 167 013522

Multi-Scale Electrolyte Transport Simulations for Lithium Ion
\-c} Batteries

Felix Hanke, © '+ Nils Modrow,? Reinier L. C. Akkermans, © ' Ivan Korotkin, &34

Telix C. Mocanu, ©° Verena A. Neufeld, ©¥ and Max Veit © **
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Establishing a link hetween atomistic processes and battery cell behavior is a major challenge for lithium ion batteries. Focusing on
liquid electrolytes. we descrihe parameter-free molecular dynamics predictions of their mass and charge transport properties. The
agree quantitatively with experi across the full range of relevant jon ions and for different y
compositions. We introduce a simple analytic form to describe the transport properties. Our resulls are used in an extended Newman
electrochemical model. i i e upproach provides quanti ent between
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in-silico engineering characterization

» Quantitative cell discharge curves incl. low
temperatures and fast discharge

Cell voltage (V)

2 4 6
Capacity (Ah)

Cell voltage response
(measured vs predicted)

Hanke et al. J Electrochem Soc 167 013522 (2020)
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» Collect results

» Make analysis T —

| Information | 3/16/2021 | ref.: 3D:

DO % T

Library Screening Protocol Mage Covpoundtame | Chomici | ashévet| Vicosty | LOfMuson | BiingPom | Chemcal, | =
Potents wardness
4K Records / 8 Properties 2000
5] EE ® 1.000 /g rr—, 1648635 28317 L880SMO1 23748e8 5626830
N
Chart Configuration 0
Ly 2,000 4,000 6,000 8,000 10.000 12,000 14,000 16.000 O

[ cootourciat | QU T B

Columns.

_0
z
S, metmethanesafonste 1996673 J64S77 190055255

© Dassault Systemes | Confidenti

129319 3745522 070826026 | 29804e9 45455326 AIVTEL

Grouping

H,0 Y., el e cwin oo sine

1409 1609 1869 269 2209 24e9 2663 2069 39 3209 3ded 36ed
HN =

j\ﬁ Mexschorothons w0




Document_2020

© Dassault Systemes | Confidential Information | 3/16/2021 | ref.: 3DS

BIG-MAP Project Overview

Machine learning modules

for automated analysis
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Manufacturing &
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. ) materials & interfaces
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for materials
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This project has received funding from the European Union’s Horizon 2020 research and 2 DASSAULT
. . DS SYUSTEMES
innovation programme under grant agreement No 957189.
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3DS role in BIG MAP

» WP2: Demonstrator for training new force-field
parameter sets for classes of battery materials.

» WP9: Infrastructure demonstrator for manipulation -l
of BIG-MAP data inside 3DEXPERIENCE

...............
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» WP11: Demonstrator for training predictive models R
based on Machine Learning (ML) from simulation LS

and experimental battery performance data

; This project has received funding from the European Union’s Horizon 2020 research and
e innovation programme under grant agreement No 957189.

*

5

DASSAULT
SYUSTEMES



© Dassault Systemes | Confidential Information | 3/16/2021 | ref.: 3DS_Document_2020

BIG MAP benefits to Dassault Systemes

@E BIG-MAP is a world class experts network in the battery field

Access to both experimental and computational data and scientific results

@ Demonstrate scientific workflows in 3DEXPERIENCE platform industrial software solution

5@3 Defining scientific workflows suitable for battery materials discovery
@ Collaboration around data management and interpretation of data for battery tests

Testing new routes for battery materials discovery based on Artificial Intelligence

This project has received funding from the European Union’s Horizon 2020 research and 2 DASSAULT
. . DS SYUSTEMES
innovation programme under grant agreement No 957189.
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