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Manufacturing Systems
Design and Management
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RLI
Supply Lhainand Technology Management in Industry
Collaborative Networks
Management RL4
CESE
research
CESE mission is to advance the scientific knowledge in enterprise systems engineering, resulting in
unique expertise in developing innovative systems and services to improve competitiveness,
sustainability and resilience of industrial organisations.
RL3 Transportation and Logistics

Industrial Information Systems RLS




INNOVATION ACTIVITIES/MAIN MARKETS AND
APPLICATION AREAS

TEC4

TEC4AGRO TEC4ENERGY TEC4HEALTH INDUSTRY TEC4SEA Other
Design and management X
of manufacturing systems
Planning and scheduling X
Digital transformation and X
management
Industrial Data Driven X X

Systems and Platforms
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CESE - TEAM AND ACTIVITY/FTE
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OBJECTIVES AND THEIR ACHIEVEMENT IN 2021

To continue the research on the interaction
between digital technologies and supply

chain management. enabling a new perception RLZ
on its resulting value-creation capability, and to
characterise the main barriers and
drivers to the implementation of digital
supply chains in different contexts

RLI

To research how real-time data can be integrated in optimisation-simulation tools
to provide insights. We also want to study further how optimisation algorithms can be
combined with simulation models to manage the operations of manufacturing systems when
facing unexpected events

To develop a method to identify research
RL4 results in research and innovation
projects that can be demonstrated
and/or be object of training actions,
aiming to maximise knowledge transfer in
advanced manufacturing technologies and

systems.
RLS '
To develop the concept of extended (product) Digital-Twin to
include the role of data/information architectures aimed at To develop a framework and a set of
managing data and information in the whole product life optimisation/simulation tools for

cycle, using and cantributing to the [DS RA.

intermodal transportation networks
(Intermodal freight operations)

RLo
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MAIN ACTIONS AND THEIR ACHIEVEMENT IN 2021

Action Objective Expected Outcomes Calendar
Global Manufacturing Research Group survey RO1.1 Have access to data collected worldwide to Dec 2021
VI RO1.2 support publications and projects
Develop a "Digital Enterprise Reference RO3.1 :':;T;;:ar::ﬁmn &D activities in digital Dec 2021
Architecture” RO3.2 :
Develop the concept of “Product Digital-Twin RO3.1
as a data/information architectural element” R 03‘2 Support to a new generation of PLM systems | Dec 2021
RO1.1
Extend the Digital Manufacturing System at RO1.2 Support to the demonstration service of Sept 2021
iiLab RO3.1 liLab
RO3.2
Develop a data driven federated architecture ROL1
o . RO1.2 Allow the development of a set of software
based on the principles of data sovereignty i Dec 2021
. RO3.1 elements to automate business transactions
and following the IDS Reference Architecture
RO3.2
Services created to provide new logistic
. . solutions as a way to address the current
Specification of services in the areas of urban
. o RO5.1 environmental challenges and to guarantee Dec 2021
mobility and logistics )
more efficient, shared-connected and low-
emission sustainable operations
Develop a technology adoption framework, to .
support companies on the adoption of 103 Support to services adaressing dighal Dec 2021

advanced technologies

transformation and maturity assessment
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TRANSFORMER [2020-2023]

CEGI
CESE
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INESCTEC
MIT Portugal
@ Inegi In April 2020 the program awarded 4 R&D projects in the areas of Digital FCT 5o
e maccaccene | TV@Nsformation in Manufacturing and Sustainable Cities. These projects represent o 3 Tecrologia
IIIII el societal challenges that will be answered through research excellence and will promote
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https://www.mitportugal.org/research/competitive-calls/2019/call-for-flagship-projects

&WCircThread

HASLAB

CESE

Information flow inputs to CircThread
Information flow outputs from CircThread services

Cire Thread information
Management &
Exchangs

Building the Digital Thread for Circular
Economy Product, Resource and Service
Mangement

[2021-2025]

Digital Thread

Processes, Models,
Tools, and Data
Collection

Data Synthesis/Analysis
and Decision Making for

1) Product Clrcularity Material Passport
2) Product End-of-Use Routs Value
Assessment

1) Product status Log [Including
damage]

L]
1) PEF - Environmental Labets
2) Circularity Score
3) Social-LCA Scores

arehouse

Product ,
comparisons g

]
1) Produci
status Log

1) Updated CAD file

2} Manufacturing Bill of
Components & Materials file, 3]
Procasses Energy use and Material
wastes file

1) Product status

]
T
1) Product Repair log

2) Component quality information

1) Product Repair History Log
2) Product spare parts demand check

Project coordinator: FUNDACION CARTIF (ES)
Proposal coordinator: EKODENGE (TK)

30 partners

Budget: 7.995M<£ (INESCTEC: 328k€)

Effort: 1346 pm (INESCTEC: 45pm)

1) Preduct Relurbishment log
2) compenent quality Information

! I
1) Product Circularity Material Passport

-
Refurbishmen? | Updated CAD file

1) Product status Log 2} Manufacturing Bill
of Components & Materials file

1} Component Quality Sta
2) product Nfespan Component Quality Status Log

Repair & 2)materals Declaraton (legacy products)

3) Processes Energy use and

1) CAD file, Log (including v i
2) Destgn Bill of Components & Materials file 1 oo o s Log damage) i T reuse i: O of NacliiCanpnms [Lagaor) Material wastes file
3) Product Status Log T product spare p mand check 4) Product status Log

/] s Z

; N Third parties
Design Manufacturing Transport Retail Product Use Collectlon\ Disassembly Remanufacturing ° P ® P
" :
1) Bill of Component & Materials parser 1) Bill of components & materials parser 1) PEF - Enviranmental 1) Product Repair History Inspecti U"\ o ®
2) Product Circularity Material Passpert 2) Produet Circularlty Materlals Passport Labels Log 1} Product Circularity Matarial ® ® Y
3) Product environmental footprint 3) Product environmental footprint (PEF) 2) Cireu! Score Passpert PS )
d4) Design Scenarios trade-offs 4) Soclal-Lie Cycle Assessment 3) Soclal-LCA Scores 2) Product End-of-Use Route Value °® °®
- Assessment

- Circularity flows and value
= Lifespan optimisation

- Resource efficlency

- Environmental impacts

5) Manufacturing resource-efficiency
6) REACH & RoHS Acceplance Checks

1) Full Materials Decilaration,
2) Full substance declaration

Vot

T

1) Product status Log,
2) product Iinspection log

1) Preduct status Leg

Primary Raw
materials

1} Full Materials Declaration, supp"ers
2) Full substance declaration

The CircThread Platform vision is to become a data, information a
the product value chains for all related stakeholders.

The main challenge is facilitating the exchange
of data across related actors along the product life cycle to make
longer with benefits for everyone.

Secondary
Raw rrllaleria!s

2) Matefials Declaration (legacy
preducis)

Recycling
1) Recycled resowrce Circularity Material Passport

CircThread Product Catalogue
Repository
(meta-data viewer)

nd knowledge broker in CircThread

CircThread
platform Y

platform X

better products that last




MAGPIE [2021-2026]

sMArt Green Ports as Integrated Efficient multimodal hubs

CPES
CESE

rjaddressing the missing link between
green energy supply and green energy use
in port-related transport and the
implementation of digitalisation, automation,
and autonomy to increase transport
efficiency...

Project coordinator: Port of Rotterdam (NL)
45 partners

Budget: 24M<€ (INESCTEC: 917k€)

Effort: 2397 pm (INESCTEC: 236 pm)




IILAB - LABORATORIO DE INDUSTRIA E INOVACAO
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MAIN EXTERNAL PARTNERS AND COLLABORATIONS
WITH OTHER CENTRES - RESEARCH
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MAIN EXTERNAL PARTNERS AND COLLABORATIONS
WITH OTHER CENTRES - INNOVATION =
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