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Boosting Europe’s sustainable battery cell
industrial manufacturing value chain by
developing an optimised machinery with
intelligent control processes to minimise
COSts, sCrap and energy consumption.
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BATMACHINE In a nutshell

Programme: Horizon Europe Framework Programme 2021 - 2022

Call: Towards creating an integrated manufacturing value chain in Europe: from machinery development to plant and site integrated design (
)

Type of Action: Innovation Actions

Project Name (ID): Boosting Europe’s sustainable battery cell industrial manufacturing value chain by developing an optimised machinery with
intelligent control processes to minimise costs, scrap and energy consumption (101104246)
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Consortium: 11 beneficiaries + 1 affiliated entity from 7 countries
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https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d2-01-04
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2022-d2-01-04
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OBJ 1 OBJ .3
Develop new battery cell manufacturing machinery, with Cost and energy optimisation of the battery
oriority on minimising energy needed for cells production, mManufacturing process including the integration of
enhancement of plant efficiency rates low-carbon and low-emission energy sources
OBJ .2 OBJ.4
Implement intelligent control processes and Industry 4.0 Implement ecological standards in the design phase
to enable the site integration and optimisation and investigate the environmental and social impacts

of different machinery and supply chains to come to

OB C best practice proposals

Develop a horizontal integration procedure of the European supply chain for battery process equipment into the growing
oroduction of giga-scale battery cells
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BATMACHINE phases and TRL level goals

Digitalization and Intelligence Machinery

* Create a collaborative and FAIR data space for battery production <
* Establish digital interfaces between battery manufacturing equipment, control system, and engineers. Iﬂ_f
MACHINERY DEVELOPMENT
) . : . .
n_:| Slurry mixing Coating + Drying Calendering Manufacturing Quality Check Benchmarking
- g and Future
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OPTIMIZATION FEEDBACK LOOP s

Energy, Cost and Sustainability Assessment:
* Implementation of ecological standards & Sustainability assessment of different supply chains
* Integration of renewable energy sources at the battery manufacturing process
* Evaluation of energy savings and cost reduction opportunities

TRL6
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BATMACHINE phases and outcomes
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* Create a collaborative and FAIR data space for battery production 3 Eva ‘ Uatio‘h Of SCiemUﬂC meth@dg to predkf[ the )
* Establish digital interfaces between battery manufacturing equipment, control system, and engineers. | £2 d Ispersi Dil \*[y of the com 0O nents in batte(y slurries
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= Implementation of ecological standards & Sustainability assessment of different supply chains =~
E * Integration of renewable energy sources at the battery manufacturing process E
* Evaluation of energy savings and cost reduction opportunities
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* Create a collaborative and FAIR data space for battery production
* Establish digital interfaces between battery manufacturing equipment, control system, and engineers.

BATMACHINE phases and outcomes

Slot-die
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MACHINERY DEVELOPMENT

E Slurry mixing Coating + Drying Calendering Manufacturing Quality Check
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OPTIMIZATION FEEDBACK LOOP
Substrate — GG
Q. Implementation of ecological standards & Sustainability assessment of different supply chains =~ i
E * Integration of renewable energy sources at the battery manufacturing process E . //7
* Evaluation of energy savings and cost reduction opportunities Mobile platform ;
(with vacuum system) SUBSTRATE SPEED
{(mm-s 1)
Angulo-lbafiez, Adrian, et al. "Slot-Die Process of a Sol-Gel Photocatalytic Porous Coating for Large-
Area Fabrication of Functional Architectural Glass." Catalysts 11.6 (2021): 711.
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Development of a new modular roll-to-roll battery slot-die coater sourced and assembled in Europe.

Modular design of coater and calendaring machine being designed to minimize energy consumption through integration of intelligent
control processes.
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BATMACHINE phases and outcomes

* Create a collaborative and FAIR data space for battery production <
* Establish digital interfaces between battery manufacturing equipment, control system, and engineers. P_C
MACHINERY DEVELOPMENT
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E * Integration of renewable energy sources at the battery manufacturing process E

* Evaluation of energy savings and cost reduction opportunities

ST

-

TN

p

.

g X
. K, Va 8 >
Vacuum Material \/ __/ Hi-Pot
Drying L Inspection Winding Pressing Testing
® A
P 2 s ~—— s r ( B \
G A u f—\@ s
* ¢ = s
Laser Hi-Pot } Hi-Pot Ultrasonic
Welding Testing Assembling Testing Welding
" L. \ S L. >
T s ~\ f &
¢ || N
Hi-Pot Leakage Electrolyte Laser
Testing Testing Filling Precharging Welding
\ J - | S

M Integrate new machinery into production processes and optimize them based on feedback
M Feasibility assessment and scale-up scenarios using data from the pilot line to a Gigafactory
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BATMACHINE phases and outcomes

Digitalization and Intelligence Machinery

Process design and
optimization @Q

* Create a collaborative and FAIR data space for battery production <
* Establish digital interfaces between battery manufacturing equipment, control system, and engineers. P_f
MACHINERY DEVELOPMENT Search and get data j [\‘ @ Stare'aaditionsigats
a Slurry mixing Coating + Drying Calendering Manufacturing Quality Check T Interface
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OPTIMIZATION FEEDBACK LOOP

* Implementation of ecological standards & Sustainability assessment of different supply chains
* Integration of renewable energy sources at the battery manufacturing process
* Evaluation of energy savings and cost reduction opportunities
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b orocess control of battery manufacturing

process
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Fetch U Implementation of Industry 4.0 tool to enable intelligent quality and
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BATMACHINE phases and outcomes

* Create a collaborative and FAIR data space for battery production 3
* Establish digital interfaces between battery manufacturing equipment, control system, and engineers. P_ﬂ E—
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Energy, Cost and Sustainability Assessment:
=D Implementation of ecological standards & Sustainability assessment of different supply chains
E * Integration of renewable energy sources at the battery manufacturing process
* Evaluation of energy savings and cost reduction opportunities
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Renewable energy
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S Machine %j, Battery potential
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Prospective LCA methodologies for the future European gigafactories

<

Energy consumption data combined with a multi-objective optimization model

institutes bodies / N,
Analyse eco- Receive and X X . Lo . -
standards, Hnee U taking into account location-specific weather and climate conditions

perform LCC, LCA,
and S-LCA
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BATMACHINE phases and outcomes

EU-based EU-based
* Create a collaborative and FAIR data space for battery production < know-how Suppliers
* Establish digital interfaces between battery manufacturing equipment, control system, and engineers. 'ﬂ_ﬁ EU-Based Gen 1- NMP > Gen2 - Water
Producti Chemistry-neutral
MACHINERY DEVELOPMENT roduction battery production
Slurry mixing Coating + Drying Calendering Manufacturing Quality Check Benchmarkin
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g - Implementation of ecological standards & Sustainability assessment of different supply chains N
E * Integration of renewable energy sources at the battery manufacturing process |n_: R . R
) . ) - Cell Generation Cell Configuration
* Evaluation of energy savings and cost reduction opportunities X
(Gen 3, 4) (bipolar, anodeless)

Gigafactories
2040

Process Technology Cell Technology
(Dry mixing/coating, AM) (Li-ion, post-Li)
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BATMACHINE addresses horizontal integration of EU Battery Value Chain via EU-Based and chemistry-neutral battery production and
orovides more insights in line with 2040 perspectives of gigafactories
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M Various technologies are being intensively evaluated and assessed with regards to their future industrial use.
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Dr. l/< BU 5 K DEQM ENC| http//batmachineproject.eu

Nnttps//www linkedin.com/company/batmachine

BATMACHINE Coordinator _
Nnttps//twitter.com/BATMACHINE _EFU

zl Kamil.Burgk.Dermenci@vub.be
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