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o Al evolution, new methods are available.

. Recent Al advances have the potential to improve performance in
Manufacturing. Propose some examples. What have you been working on?
European Research Projects.

. There are several challenges ahead. (Complexity of Al tools? Modeling
of the process? Time consuming process?...)
. There are barriers. (Need to simplify the technology? Need to prove it
in several cases to see how to use it efficiently? ...)
o Proposed way forward.
MAS4A|* @IRMET & Digirime Circular
b —r" TwAIn
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Al evolution




Al Challenges and Barriers

This data transfer process is
manual today. Al can have
an impact here

enhanced applications

Systems level

* Manufacturing systems design & optimization
Production planning
Optimize production performance
Design & management of supply chains
Context aware information services
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Machine level
* Robotic skills (interaction, manipulation, perception...)

Intuitive HRI (using gestures, natural language, etc.)

Dynamic planning & system orchestration

Machine vision (object detection, recognition, localization)

Adaptive Operator Support

Process level

* Process Monitoring & Control
Automatic Quality Inspection & Quality prediction
Classification of Produced Parts and/or Defects
Tool wear prediction
Process & Material Parameters Optimization

Figure 5. Hierarchical structuring of Al application areas in Manufacturing
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Circularity
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CONTRIBUTION OF TECNALIA TO WP 1. WORK GUIDELINE

@Digiprime

SUPPLIES
OUTPUTs

DIGITAL PLATFORM

COMPOSITES &
TECNOPOLYMERS

DEMANUFACTURING
PROCESSES AND
COMPANIES

RECYCLED MATERIALS
AND SEMI-FINISHED
PRODUCTS
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INPUTSs

DEMANDS

Innovation Services

i

Information (Legal, technological and Market)

PRE — PROCESSES AND POST

Decision support tools < Match Making Tools
Digital Twins and optimization processes for recycling

o REUSING

SYSTEMS DEMOUNTING o REMANUFACTURING
CLASSIFY BY MATERIAL FAMILIES o RECYCLING
DECIDE DEMANUFACTURING PROCESS — © ENERGY VALOR.
PARTS DISASSEMBLY o DISPOSAL
SORTING BY SPECIFIC MATERIALS o THERMAL
APPLY RECYCLING TECHNOLOGY o MECHANICAL
CLEANING o CHEMICAL
CUTTING / GRINDING o ETC
CONDITIONING (SIZING, ETC.)
COMPOUNDING
SEMI-FINISHING
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DIGITAL PLATFORM FOR CIRCULAR ECONOMY IN CROSS-SECTORIAL SUSTAINABLE VALUE NETWORKS



Data & Next steps
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AAS for processes (i.e. battery

gremanufacturing)

DPP for product (i.e.battery)

Connect different remanufacturing processes to a
circular Data Space

Implement IDS RA for AAS integration. Provision of
Data Space services required for MVP (Broker,
Identity services)
Connect to processes and sensors via AAS connection
* Power sensors (MQTT)
* PLC automation (OPC UA)
.»* External systems (HTTPS)

Re-use AAS submodel templates for circularity
information

Calculate Carbon Footprint based on sensors / systems
and store in Process / Product AAS

tecnalia.com
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» [[EY] ~Contactinformations™ [IRI, https://example.com/ids/sm/1231_6162_1022 9579]

[ |Eﬂ “Nameplate” [IRIl, www.company.com/ids/sm/4343_5072_7091_3241]

[ Im “TechnicalData™ V1.2 [IRI, https://admin-shell.io/ZVEl/TechnicalData/Submodel/1/4]

4 lm "CarbonFootprint” [IRI, https://example.com/ids/sm/2583_0110_9022_9103]

[ m “ProductCarbonFootprint3” (6 elements)
[ m “"ProductCarbonFootprint2” (6 elements)
4 m "ProductCarbonFootprint1” (6 elements)
(573 “PCFCalculationMethod”
(25 “PCFCO2eq”
m "PCFReferenceValueForCalculation™
m "PCFQuantityOfMeasureForCalculation™

m “PCFLiveCyclePhase” = A1 - raw material supply (and upstream production)

. ¥4 "PCFGoodsAddressHandover” (7 elements)

[ |m “Contactinformations” [IRI, https://example.com/ids/sm/1231_6162_1022_9578]

1 |m "Nameplate” [IRl, www.company.com/ids/sm/4343_5072_7091_3242]

[ |m “HistoricData" [IRI, https://example.com/ids/sm/0114_6042_8022_6810]

[ Im “BillofMaterial” [IR, https://example.com/ids/sm/8524_6042_8022_0829]

| [EX] “TechnicalData” V1.2 [IRI, https:/admin-shelLio/ZVEI/TechnicalData/Submodel/1/3]

+ [EY "operationalData” (IR, https:llexample-comﬁds/smtecna!l:q_.—
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Referentes en Europa
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Smart Machines

25.05.2023

System Composition

Administration Shell with its
identifier (*Internet adress”)
and submodel elements

Smart Components | Industry
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@ Diéi:Prime
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Digital platform for circular economy in cross-sectorial
sustainable value networks

DigiPrime federated collaboration network
with sector-specific platform instances

Federation
Platform

Sector specific
Instance

Federation business model

Platform
Instance

Service

providers Conlormance fo

regional regulation
and cultural norms
Suppliers

Manufacturers
Interoperability

services
Logistics providers

@ Remanufacturers
a Recyclers

@ Reprocessors

Federation
Platform
Instance

The overall architecture level of the DigiPrime platform includes:

e A Multi-node federation structure, replicable on different
existing and additional sectorial platform instances and with easy
access for users;

¢ A Semantic data infrastructure based on ontological repositories
and semantic search;

e A Data Policy Framework to ensure privacy,
authentication and authorization policies

security,

Un DSS para el reciclado de composites

==

“DIGIPRIME - DIGITAL PLATFORM FOR CIRCULAR ECONOMY IN CROSS-SECTORIAL

Servicio de optimizaciéon de parametros de compounding

tecnalia J =

“DIGIPRIME - DIGITAL PLATFORM FOR CIRCULAR ECONOMY IN CROSS-SECTORIAL
SUSTAINABLE VALUE NETWORKS

Objetivo del modelo de

optimizacion:

Sugerir la consigna (parametros
del control) en la extrusora para
crear nuevos composites que se
ajusten a los requerimientos del
cliente.

Optimizas el tiempo de produccion
evitando intentos erréneos.




@ DigiPrime
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MODULE
|

RECYCLING  Spmy?
PROCESSES ~(\8&)
MODULE “

v
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SAME OR A VERY‘ YES
SIMILAR

REQUEST? | NO

" DEMANUFACTURING )
TREATMENTS MODULE

RECYCLING

REUSE

REMANUFACTURING

DISPOSAL

E. VALORIZATION
l

COMPOUNDING

CHEMICAL RECYCLER

THERMAL RECYCLER

MECHANICAL RECYCLER

SORTING /CLEANING

FIBER CUTTING

DISASSEMBLY

CHEMICAL PRODUCT REUSER
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@IRMET

Descriptive
Analytics

Predictive
Analytics

Prescriptive
Analytics

What happened and why?

What might happen?

What should we do?

i

o

Data aggregation
Data mining

Statistical models
Simulation

Optimization models
Heuristics

& Tools used

)

A Limitations G# When to use

Snapshot of the past )
Limited ability to
guide decisions

Guess at the future >
Helps inform low
complexity decisions

Most effective where .
you have more

control over what is

being modeled

Descriptive analytics helps
organizations understand what

When you want to . ) .

summarize results for  happened in the past (the past in this

all/part of your context can be from a minute ago or a

business few years ago).

Predictive Analytics, allows to model
the behaviour of (part of) the process,

When you want to so future outcomes can be predicted or
make an educated estimated. This capacity to see what
guess at likely results

will happen in the future, will allow to
inform the operator about this
situation, which can be desired or
undesired.

Andlsis Fos Enargticos -

3332

When you have
important, complex or
time-sensitive
decisions to make

tecnal:a ¢

MEMBER OF BASQUE RESEARCH
& TECHNOLOGY ALLIANCE



Thank you h

Luis Usatorre
luis.usatorre@tecnalia.com
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