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Context: from linear to circular

Evolution from the traditional Take-Make-Use-Waste model

Circular value chain
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Recycle

The World Bank. 2022. Squaring the circle: policies from Europe’s Circular Economy Transition
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Context: digital twin as business accelerato
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A fully-circular, value-chain-wide digital twin is
largely recognized as an accelerator and an

enabler of circular economies in business and in

production [Lacy, 2015. Using digital tech to spin the circular
economy. Accenture Outlook] [Antikainen et alt., 2018.
Digitalisation as an Enabler of Circular Economy. Procedia CIRP, 73,
45-49]
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Digital technologies can track the journeys of
products, components and materials and make the

resulting data securely accessible [Circular Economy

Action Plan, European Union, 2020]
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The digital twin market was valued at $3.8 billion
in 2019, $7.5 billion in 2020, and is estimated to
reach a value of $46.08 billion by 2026 with a CAGR
of 34.48% over the next five years [Mordor Intelligence
2022, Digital Twin Market, Growth, Trends, and Forecasts]

auto

Twin 0



Context: digital twin is not the simplest technology
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related to

The pivotal role of DT raises significant questions
technological

its development within the present
framework, needed skill
implementation costs, and maintenance costs
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The Green Gateway in AUTOTWIN
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Pilots: PET Endless
Recycling

{\
k=

virgin PET
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Feedstock

RECYCLE
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....o' PE UCE, REUSE, RECYCLE

M The hardware technology is the reactor enabling
% transformation of plastic into virgin PET

Advanced data-driven models are
needed to capture the process
interactions within the plant and to
operate the plant at best

The semi-batch nature of the
chemical process challenges current
model discovering techniques as well
as predictive capabilities of DT

Product impact assessment and
digital passport are key to assure
valuable upgrade of the recycled
material flow



Pilots: Battery Cloud Platform
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used cell [
----- Actual state of charge of batteries and

related residual life is difficult to be
predicted and affects significantly the
performance of eBricks

pack

REPURPOSE

l,Sllbattlon

Smart Cycl

Constantly updated data about eBricks
pack usage are a key lever for the creation of a

‘ product DT supporting operative decisions
(collection, repurpose, ...)

REMANUFACTURE

r-materials
(rare materials)

[ RECYCLE JJEOLCGH Product impact assessment and digital
passport are key to assure valuable

upgrade of the material flow

auto o&n The hardware technology is the life-prediction tool enabling the

fwin %¢ decision of the next phase of the battery cycle 10




Pilots: Sterilization Process
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Used MDs

The sterilization center management
requires accurate performance
predictions to improve resource and
operator workload

Sterlle MDs
= BTG 8ATTA

(uality in Hospital Sarvices FSPARA RE PAI R

Worn

The large product mix, the highly
manual nature of processes, and the

MDs MDs
numerous constraints, given also a
[ REFURBISH ] large data variety, are arduous to
model
r-materials )
(steel, plastic, EOL MD The hospital and the center are
glass, ...) RECYCLE closely connected so that operation
management decisions might

significantly impact on each other

auto | ga The hardware technology is the sterilization enabling performance
fwin % reconditioning of medical devices 11
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Automatic & Als for decision Twin Al Twins Explainable
Autonomous ELGERD Passport Twin

Digital Twins operations of
Green Gateways

Human Twin
Relations
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Enriched Twin Data Space IDS Data
Space

Authentication Data Mining DB DB Twin-Chain IDS Comm.

BUS

Industrial Data Connectors

Industries

loT Legacy
Gateways Systems
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¢ . explainable analytics &

validate ] éﬁ W

improve ]

[Qa Simulation]

[ translate ] o W |
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[ discover ]

data from various sub-systems
of entire production system/chain
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common data space (WP2)
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specified domain [ a.a maintain
knowledge (WP1&5) = TWIN
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system knowledge graph (WP3)
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Pert Chart

M9: Additional use
case as Illustrative
example (Pizza case) NOW

M

WP1: Requirements analysis
and use case definition

Aerm

WPp2:

“ommeon Data Space for Circular! Economies & Blockchain
Platform Implemen|ition

WP3: Models and Metha s for Automated Generation &

Update of Digital Twias for Circular Economies

WP4: Enabling Greer Gateways through Explainable

Final Release

WPS5: Integration, Testing and Validation of pilots

unication and Impact

'0ject management

aufo
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Automated Generation & Validation
system mining approach as enabler for Automated Model Generation
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Automated Generation & Validation
system mining approach as enabler for Automated s

Data are manipula
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Analysis of

auto
Twin

Analysis of
three
additional

—

Phase-4

Analysis of Final
three exploitation
additional & evaluation
for all KERs

M29 M36

‘ HORIZON

‘D RESULTS

KER1 - Automatically Generated & Autonomous Digital
Twins

KER2 - Circular Data Space
KER3 - Circular Digital Thread

KER4 - Digital Product Passport

KERS - Situation Aware Data Enrichment & Explainability
Techniques

KER6 - Reducing skills and knowledge gap and empowering
humans through Al

KER7 - Digital Services for Operations of Green Gateways

Key Exploitable Results

2.4
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_ Data Space
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2.24 2.44 2.64 2.84 3.04 3.24 3.44 3.64

Impact to Industry



Project essentials
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Call

Type

Proposal number

Number of consortium members
Countries involved

Start date

Duration

Total effort

Total eligible costs
Requested total EU funding
Deliverables

Milestones

Key Exploitable Results

Product value chains

HORIZON-CL4-2022-TWIN-
TRANSITION-01

HORIZON-RIA
101092021
13

8
Dec-01-2022
36 months
7,260 keuro -> 867 person months
7,260 KkEuro
6,000 kEuro
22

10

7

EV Batteries, Medical devices, Plastic
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