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Projects

Raw Materials

Remanufacturing / o
Repurposing / (N Engineered Materials
Recycling &) (Material Modelling)

< Pioneer

* Develop an open innovation platform to

Product Development optimize production systems by integrating
(CAX Processes) product development, virtual engineering,
and production data.

* Focus is on two different manufacturing
techniques: Sheet Molding Compound &
Wire-Arc Additive Manufacturing.

Operational Life

Manufacturing
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Projects

Raw Materials

Remanufacturing /

Repurposing / (N 2 : Engineered Materials
Recycling &) (Material Modelling)

< Pioneer

Product Development
=== ALABAMA
¢ Develop and enhance adaptive laser
technologies for AM by optimizing beam

shaping to enhance material properties and
reduce defects.

: . . .
Manufacturing Focus is (_)h aerols:.pac'e, maritime, and
Process automotive applications.

Operational Life
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Projects

Raw Materials

Engineered Materials
(Material Modelling)

Sustainable remonufoc%uring solution

REST@RE @

e Develop sustainable remanufacturing

solutions with increased automation r’ P'

and recycled content in laser and “ |0neer
Product Development
S— ALABAMA

plasma-based processes.
Operational Life

Manufacturing
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Sustainable remanufacturing solution RecyC"ng

REST(RE [ @

Operational Life
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e Develop digital tools (simulation-based / Al-driven
approaches) to facilitate the use of recycled materials
in metal and plastics processing.

&

< Pioneer

Product Development
S— ALABAMA

Engineered Materials

(Material Modelling)

Manufacturing
Process
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Projects

&

< Pioneer

Product Development
S— ALABAMA

Engineered Materials
(Material Modelling)

REST(GGRE [eisssiis Q

Sustainable remanufacturing solution RecyC"ng

Battery Passport for
Transparency and Circularity Operational Llfe

* Develop, validate, and implement a
Digital Battery Passport (DBP) to
enhance traceability, sustainability,
and circularity in the battery supply
chain.

Manufacturing
Process
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Projects

Raw Materials

&

< Pioneer

Product Development
=== ALABAMA

Engineered Materials

Sustainable remcnufccturing solution Recycling (Material Modelllng)

RESTGRE oonbewie/ @

Battery Passport for
Transparency and Circularity Operational Llfe

ar t Develop a standardized system
‘ for creating, sharing, and
reusing computational

o engineering models to enhance
' ‘ | interoperability and efficiency

in engineering design.

Manufacturing
Process

\
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Projects

REST@RE

Sustainable remcnufccturing solution

BA%E

Battery Passport for
Transparency and Circularity

-
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BASE Semantic data modelling - packaging

name of name of electrical configuratio other number of other
o reported data BB preflLabel
building block component n component(s) component(s)
PouchCell,LithiumManganese
pouch 1s1p 0 DioxideBattery
cell pouch 1s2p 0 BatteryModule?
module cell 2s1p BMS 1 CellVoltage, balancing BatteryModule?
stack module 4slp thermal sensor 3 L A e e MU BatteryPack?
tResult battery_components
rack stack 24s1p BMS 1 CellCurrent BatteryPack?
TimeMeasurementResult o
" 5 ] ? —
installation rack 1s2p BMS 1 oo e T BatteryPack = —
\
2./ \
( thermal_sensor ) ( thermal_sensor ) BMS BMS
Battery Description File | |
* Building hierarchy
e Level names differ between providers/users
& reported_properties 4 e

Cellvoltage CelsiusTemperatureMeasurementResult CelsiusTemperatureMeasurementResult CellCurrent TimeMeasurementResult

Z Fraunhofer

SCAI



BASE Semantic data modelling —life time estimation

(pattern of) PrefLabel unit
original column names of property
time TimeMeasurementResult \I:()\I()YIYH'I\-I/I:II\\/I/IM:SSZ
mean_system_current CellCurrent Ampere
mean_current{rack_index} CellCurrent Ampere
voltage{rack_index}_ c{cell_index:03} CellVoltage Volt

temperature{rack_index}_t{sensor_index: . .
P ek )t - CelsiusTemperatureMeasurementResult degCelsius

03}

balancing{rack_index} c{cell_index:03} boolean
mean_SoC StateOfCharge, average %
mean_max_cell_temperature_value CelsiusTemperature, maximum, average degCelsius
mean_min_cell_temperature_value CelsiusTemperature, minimum, average degCelsius
mean_avg_cell_temperature_value CelsiusTemperature, average, average degCelsius

Observation Description File
e QOriginal column patterns =2 Proposal for unified definitions (pref labels)

=
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comment

ISO 8601

rack_index: single digit
cell_index: three digits, leading zeros

sensor_index: three digits, leading
zeros

on(1),off(0)

processed property
processed property

processed property
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scope

installation wide

installation wide
rack wide

cell specific
sensor specific, stack wide

cell specific

installation wide
installation wide
installation wide

installation wide



Heterogeneous Data Sources

oy
e(O%e(\
\ et
o
oV
Heterogenous
data sources s
Q
&
2
%o e
&

Fraunhofer

SCAI

Bamery tyow BV Setond Lite

Dhwrmery. 10
P Cro

s

—— s

wary ot vl o
Oyprating viltage. SOV - B0V

i £

ke T

Estiemated ryche @ 3C / §3% D0/ 25°C » 5,000 cyches. \
atimated cycien § O.8C / B3% Dol / 25°C » 6500 cychen.
Estimated ovcies @ 0.5C / 60% DeD / 25°C * 7500 cwtlen. A
PDF

S B TA3402
UM £ 1415

EC Mumber: 2311025

FIRE & EXPLOSION

ACUTE HAZARDS
[Flammable Wany reacicns may cause fre or expicacn. Ghves of
ovtating o toic fames {or gases) i a fre. Fisk of fre and
mepicaticn on contact with combustiin Lbitindes o witet

building block - [subunit
pouch

cell pouch
module cell
stack module
rack stack
installation rack

3/4/2025

AVOID ALL CO
SYMPTOMS
[arring sermaton. Coasgh, Lutoured bevafung, Shness i
Inhalation e Sore Paat. Symptons may be eayel Se toes
Skin L
Eyes [ (;7\
(Abcsrieas rarspa, Abdorrie pan, Burming
e g | ()

cell-block/serial element
cell-module

module

string/pack

array

Battery pack producer
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Semantic Interaction

Battery Designer

Please show me how cycling
stability of batteries with
different electrolyte varies
under extreme temperature
conditions.

Please show me a comparison
of the ‘lifespan estimate’
between batteries made of
different materials but that
have been subjected to similar
load cycles.

SCAI

Recycler

%

Please show me the recycling
rates for different battery
chemistries and their
environmental impacts.

Please show me a comparison
of the implementation and
compliance requirements of
hazardous materials disposal
regulations in batteries across
different European countries.

3/4/2025

Government

Please show me the recycling
rates of batteries with critical
raw material Lithium, grouped
by use (automative, marine,
etc.) and packaging (type and
size).

Please show me the lifecycle
assessment data for recycled
vs. newly produced batteries
in terms of carbon footprint

and energy consumption. /




96’ VMAP

Standards Community e.V.

Information Management System

=

M”m \ Data Ingestion and Processing Semantic Modelling Layer
\ D ERREEEEEEE . D R EEEEE T ) " k
: |' : ,' : : : ST K Il’ ______________ Y :
:: Ingestion | Sg‘é"e[s);;a | | | Taxonomy | i Ontology | !
POE : ! Engine | | >Sing ! Lo Engine ! | Engine v
\ ; : Engine | wereedr N " 77 , | PRI
. ‘\\ ______________ ‘ M- 4 // l\\ 4 é ______________ /,'
e = B
g | .
' Databases ! I
_ ! (Clean and Processed ! i Continuous
Continuous : L Iz_afai) _______ ! F— Elastic Search Loop
Loop : —_ Y (RDF, OWL, ...)
' S ! — |
STt T r e ~ 1 Y
hoos : _________ +_ _______________________ “ llllllllllllllllllllllllll : ————————————— ———=y T TToTTTEITTITTION | |
SR y ’ - | [ Authentication i ! Knowledge i
. 1 Knowledge Graph |+ Validation | i« > \____Module_ __: i GraphViewer ; .
'« Creator Engine . Engine i ' !
N Web Application

Knowlegde Graph Layer

——

= Fraunhofer y/a/2025

SCAI



Standards Community e.V.

96’ VMAP

\@

\ Data Ingestion and Pracessmg Semantic Modeling Layer

= | . B e S jfsmrermmmnsnasassannnansnadentntnn st sns
n n n I ’ n g e % P R e s
Raw Data | 5o y ! k
Engine
Engine | et o T 0 A TET O
---------------------------------- S ‘
‘ ases :
i et Tgix;) _ Elastic Search H CO"I‘_“O’:)”D“E
Loop : :E; AR = (RDF,OWL,.) (4

| Knowledge | !
| Graph Viewer } '

! Knowledge Graph | ! Validation 1 !
| Creator Engine | i Engine

Web Application

____________________________________________________________________________________________________________

&
=
O
D
—
Y
T
A°
O
O
(D
0
2
=
Q
m
S
Q
=
@

______________________________________________

_____________________________________________________________________________________________________________

\

Z Fraunhofer

SCAI

3/4/2025



96’ VMAP

Standards Community e.V.

£ Continuous

S LLTTTTTTTTP PP

Feature Extraction Validation

\

Z Fraunhofer

SCAI

3/4/2025



g VMAP

Standards Community e.V.

T &
.MH“"\>‘ Data Ingestion and Processin Semantic Modeling Layer

Semantic Modelling Layer RN

Engine j U

Taxonomy

" : » Ontology
Engine

' Engine 4

Databases
i (Clean and Processed

Continuous : i Continuous

Elastic Search
Loop (RDF, OWL, __) Loop
{ & ; |
------ ‘;'"""""*'"'""’x‘ o — e e i 7 Authentication ‘4—-‘ Knowledge : !
! Knowledge Graph ! | Validation | le— i_Graph Viewer ; |

Creator Engine i Engine ‘

Web Application

g
@)
>
®)
3
<
m
>
Q,
>
9]
o
-
—+
S
o
(@)
<
=
>
Q,
=
D

\

Z Fraunhofer

SCAI

3/4/2025



g VMAP

Standards Community e.V.

Semantic Modeling Layer
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Thank you.

Contact Us

e Phone
O 9 Mail

xuebilian.gong@scai.fraunhofer.de

arpitha.nagaraja@scai.fraunhofer.de
@ Website

https://www.scai.fraunhofer.de/

" Address
Xuebilian Gong 0
Arpitha Nagaraja Schloss Birlinghoven 1, 53757 Sankt Augustin
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