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What can we expect in 20307?

20 000
exhausted batteries

Recovering batteries
after first life

Recovering of raw
3 600 tonnes materials
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125 000 105 000 ===y [

viable batteries
cars scrapped

Battey status will
pe analized 'l" ool B,
Conversion of vehicle

batteries to second life
applications

2.25 GWh

Numbers based on: elementenergy report - Batteries on wheels: the role of battery

electric cars in the EU power system and beyond (2019)



Main Goals of the Comet Project “SafelLIB” a SafeLIB

I
Capacity

100 % -

80 % -

50 %

Time/cycles '

Based on: Beverungen et al.



Main Goals of the Comet Project “SafelLIB” a SafeLIB

G1: Assessment of the safety status of

Capacity 1 i . . . .
Automotive application | automotive LIB in a crash, considering
100%-\ i the product history ("First Life")

G1: Crash?
O T :
$ |
Pl .t |
G0 |

End of atomotive

application (1 life)
50 % i

Based on: Beverungen et al. Tlme/cycles i
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e Reduce calculation effort

* Reduce modelling effort
without compromising fidelity

Cell 2 Cell Cell 2 Module
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* Physical and fidelic

e Fidelic and fast
* Identify sensitive parameters

Identify sensitive parameters

* |dentify difference between
single cell and stack



&2 safeLiB
— Focus:

* Investigation of the battery behaviour on electric,
thermal and mechanical loads

— Research Testing LAB (opened 2020)

« Safety behaviour of energy storage
systems (e.g. Li-lon cell) and electric

components * Laboratory controlled environment to reduce involved
* Feature: Handling of safety critical factors (e-g. diff. temp.) . _
situation (e.g. battery cell TR caused by crash test Electro/Thermal Test - * Reproducibility of test design and precise measurement

situation) AGING and setting of loadings

Cooperation AVL List GmbH - TU Graz

Electric Preparation -

BATTERY-CONCEPT CONDITIONING

SafeLlB = 3SCGC

Experimental

BATTERY SAFETY CENTER GRAZ
Mechanical Test-

VALIDATION ABUSING

VERIFICATION o> i QUASISTATIC

AAAAAAA




Main Goals of the Comet Project “SafelLIB” a SafeLIB

. G2: End-of-1°tlife Strategy? G1: Assessment of the safety status of
Capacity - . . . .
1009% | Automotive application i 2 |ife application Recycling automotive LIB in a crash, ConS|der|ng
i | | the product history ("First Life")
G1: Crash? | |
| S I W\
O R = .
" B A=< ”%“ 63 - |
P | TS, | G2: Qualification of (automotive) LIB
@ | S E .
| ke : for "Second Life”
! VRN !
End of automotive \ \\ \\ End of use
application (1% life) o (2" life)
| \ \\ >N |
! \ \ N i
50 % - i \ \ = |
Based on: Beverungen et al. Time/cycles >



param 1 | AS2 demaning &]L a SafeLIB

load profile
\ Parameter1 \ mm=--
angan Medium :_..
‘ Parameter 2 ‘ Param 2 I.Q. demanding \
load profile I

. M) -—> ‘ Paran?eter3 ‘ -- Technical -—

Aged battery

\ Parametern \ =——--

Param n ﬁ

SafelLIB

2nd life

§ Waste and Environmental law

§ Transportation law

§ Safety regulations
§ Warranty, liability and product requirements
§ Data protection law

§ Insurance law

§ Technical norms and standards

Legal Business ke

Refurbished
pack

e | Delivery
Repurpose\ * ¥ vehicle

Source: Hua et al. (2020)

Remanufacturing




Main Goals of the Comet Project “SafelLIB” a SafeLIB

. G2: End-of-1:tlife Strategy? G1: Assessment of the safety status of
Capacity ; . . . .
1009 | Automotive application | 2 |ife application Recycling automotive LIB in a CraSh, C0n5|der|ng
| the product history ("First Life"
\ G1: Crash? | A | N P y )
80 % |--————m—mmm oo TTTTE |
| n 63
g | | G2: Qualification of (automotive) LIB
(©—6Y i l " cc N
| | for "Second Life
Endfuse
(2 life)
i . | G3: Improved battery design in the
! \ \ N | .
50% - ; e | development process for the entire
““““““““““““““““““““““ e product life ("First and Second Life")
G3: Improved development process
| |
Based on: Beverungen et al. Tlme/cycles i



Project Facts I _ a SafelLIB

* Leader of consortium: ./ scientific .
' _ /" partner U
Vehicle Safety Institute — T o
Graz University of Technology P T Y e
P Jxu o L e sy

« Consortium: :" U_-(»

—4 scientific partner

safeLlB

(5 from Austria and 4 from Germany) > | B
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* Duration: 04/2021 - 03/2025

* Total budget: 6 Mio Euro

www.tugraz.at/projekte/safelib



Contact information

0 SafelLIB

Vehicle Safety Institute — VSI
Graz University of Technology

Inffeldgasse 23/I
8010 Graz, Austria
Website: www.vsi.tugraz.at

Christian Ellersdorfer
Phone: +43 (0) 316 873 30318
E-Mail: christian.ellersdorfer@tugraz.at

Florian Feist
Phone: +43 (0) 316 873 30312
E-Mail: florian.feist@tugraz.at

Gregor Gstrein
Phone: +43 (0) 316 873 30314
E-Mail: Gregor.gstrein@tugraz.at

Moser Jorg
Phone: +43 (0) 316 873 30322
E-Mail: joerg.moser@tugraz.at


http://www.vsi.tugraz.at/
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Funding &2 safeLiB

Das COMET-Projekt SafeLIB wird im Rahmen von COMET — Competence Centers for Excellent Technologies durch BMK, BMDW, das Land Obergsterreich, das Land Steiermark sowie die SFG
gefordert. Das Programm COMET wird durch die FFG abgewickelt.

The COMET Project SafeLIB is funded within the framework of COMET - Competence Centers for Excellent Technologies by BMK, BMDW, the Province of Upper Austria, the province of Styria as
well as SFG. The COMET Programme is managed by FFG.

= Bundesministerium = Bundesministerium
Klimaschutz, Umwelt, Digitalisierung und F FG
Energie, Mobilitat, Wirtschaftsstandort Forschung wirkt.
Innovation und Technologie

-

CO/MNMZT

2 |Das Land
 Steiermark »SFG D)

Excallent Technologies =) Wirtschaft, Tourismus, Regionen, NEUES DENKEN. NEUES FORDERN. osterreich
Wissenschaft und Forschung




