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Workshop agenda

14:00 Introduction to REFRESH, Daniel Grisenti, RINA Consulting

14:10 Smart blade cutting, Jean-Baptiste Strehaiano, ETAT9

14:20 Shredding and sorting technologies, Guilhem Grimaud, MTB Group
14.30 Mechanical recycling, Giorgio Betteto, Gees Recycling

14:40 Advanced thermal recycling, Marcin Rusin, Gjenkraft

14.50 MW-assisted pyrolysis, Ignacio Julian, CIRCE Technology Centre

15:00 Thermochemical treatment of dust and fines, Jan Kaspar, Enecolab
Please add your questions in the

G chat. We will answer these in the
Q&A, or after the event.

15:10 Blade circularity: the regulatory challenges, Raphaél Pleynet, EuCIA
15:20 Q&A session

15:35 Wrap up and close

REFRESH - Smart dismantling, sorting and REcycling of glass Fibre REinforced composite from wind power Sector through Holistic approach www.refresh—project.eu
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REFRESH: from end-of-use blades to
new products

Daniel Grisenti
Project Coordinator

First stakeholder workshop
17 November, 2025, Online
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The REFRESH consortium

11 partners from 5 countries:

vy

Gjenkraft

Waste recycling and remanufacturing
companies

Engineering and consulting companies
Research and development companies

Addd R ddddddd
g adddddd
A ddddddddd

e
i ddde
Rdddds
s

33535335
ddddddddddd
e dddddds

N4 4444444444444H
995358
N44444444444444444¢
BEBEBBEEEREEEEREREERERD
dddddddddddddeddds

»

PEEREEEEREREEEE R R
[ddddddddddddddddddds
[ ddddddddddddddddddds

/

vvvy

ddddd
dddde
PEEERR
ddddd

dddddddddd
el dddddddd
PEEEEEBEEEED
dddddddddd

ddddddddd
adddaaags
s
ddddddddd

>

v

>
>
>
>

Horizon Europe
101096858

dddddddddd
PEEREEEREERY

4444444444444

e
ddddddddddds
PEEEREREEEEEEEY

i dddddds
PEEEEREEEEY
I
Ndddddddd
dddddd
[ dddddddddddddddd

ddddddddddd i dddddd I A
N dad S
S N aass

ddddddddddddddddddddaadaaaaaaaaa a4y

. e i dddddddddddaddddaaa o ddddddddddddddsd
[ »»-pp-»--vpr»-nr»--ppr»n-»»h-n»»n--»»-pp»»n--pn-»p-n»»-n 33e
e e e l l e dddddddddddddddddddddaaaaaaaaa I I I IS S ddddddddddddddddddddddds
CC SS O S a O rS I > PEEEEE I N N N N e 4444444444444 44 a4 444
e sy PEEEEERbbb s FEEEEEEEEEEE bbb
B diddddddddddddddddad adddds 444449449444994444944494¢"
ddde PEEEBEEEEEEEEEEEEERE R PEEERRE PEEEEEEEEEEEEEEREEEEEEEEDD

444444444444 44449444

133333335 dddddds

etat

composites sector manufacturers

44 ddddd
[9999%¢ 499999
BN bbb
S S S S Ty
dddddddddddddaddddaddddddddddadddddaddddadddaads
n o [ ddddddddddddaaadaaaas IS
° BEEEEEEEEEEEE R R R bbb b O R
dddddd | dddddddddiddddddddddddddddddddd

MEMBER OF BASQUE RESEARCH 333333 [ dddddddddd
TECHNOLOGY ALLANCE

RINA is the project coordinator RI

4499999999919 191 1N 1 S 1 I I
S irrrrrr
99933955319 1 1 1 1 1 1 I Y
ddddddadddaaa g addaaaaddaaaadaaaadd
[

BEES
RECYCLING

>

ddddddddddddddddd
33 s sansseaatsl

>
e

* [ S S S e S S S e e g
acciona
dddddddddddddadiad g e i adaddads
344 dadd g adaddadd > 4444 244
dddddddddddddddddddd | dddd »>

>

FEEERE

dissemination activities

ddddds PEEEEEREERREEEEELEEELELE
333
dddddsd »orp

ddds
PEEERE
> >

e

Rl dddddadddd >
PERRERMEEREEEEEAREEED
33ds

e > e
PEEREREREEEREEREEEREEb D
PEEEED PEEEEERD
PEEE A dddddds

LT

ddddddddddddds
9448 44444444444444
3333333 >
s
P PRREEERRREERRRRRD
PEEEEEEEEEEEEEEEERDD
N ddddddddddds
FERREEEREEERRERRD
PEEREEEEEEEEEEEEREDDD
N dddddddddds
>

PEEEREERRD




Methodology - The REFRESH concept s

Al for inspection + Database
of turbine manufacturers for
blade composition

Decommissioning of
wind blades

Traceability and Decision Making Tool ~ ——>
=\ Selection of optimal
process according to the
Market Technical Environmental technical condition of the
check check check blade and market demand

Mechanical
recycling

Technical, logistics and
energy optimisation of
processes

\/ \/ \/
End End End Added value products for a
product product product circular market

chemical

processes

End
product
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REFRESH smart tool for traceability (TECNALIA) “°;‘;°9;gpe

Benefits:

0:' Real-time tra.cklng | | * Enhanced quality control
¢ Transparent information sharing ) Improved efficiency

\J
*%* Secure data storage * |Increased confidence and secondary

materials acceptance
* Regulatory compliance

Al for inspection + Database
of turbine manufacturers for
blade composition

Decommissioning of
wind blades

9 \4 1
Thermo- Re-use Other Technical, logistics and
chemical (as is) processes energy optimisation of

Data-driven decision-making tool

Traceability and Decision Making Tool
Selection of optimal
process according to the
technical condition of the
blade and market demand

Market Technical Environmental
check check check

Mechanical
recycling
processes

V \V/ \V/

End End End End
product product product product

Added value products for a
circular market
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REFRESH smart tool for traceability (TECNALIA) co—

Goal: to provide an accurate and verifiable set of information about the products

— J—
(@) '.. é

RECYCLED MATERAL

DIGITAL
vouwind blade
Product Pasepont
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Mechanical recycling

BEES
RECYCLING

Composite panels

v

Recovered fibres

Decommissioned

)

Recovered chemicals

Thermal recycling Recovered energy

____________4._____________.—

Methodology - The REFRESH value chain

—— s s o

tecnal:a

MEMBER OF RASGUE RESEARCH
S TECHNOLOGY ALLIANCE

S]acciona

Eco-design

REFRESH

and cutting and sorting

New
products

Horizon Europe

Construction panels

T

Urban furniture

3D printed cement

Applications



REFRESH eco-design strategy (CETMA) —

Circular economy strategies

Most prefered option

Prevention

(o
@6 6:(\
& o
0
o

Manufacturing Wind New Manufacturing
blades products

Disposal

O Deployment of recycling technologies and repurposing
strategies
O Development of recycled / repurposed products and markets
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REFRESH eco-design strategy (CETMA) e

TRADITIONAL REPURPOSING APPROACH

FORMWORK PANELS

-

¢

e iﬂ Mechanically
S ®’_» ST r'ﬂ‘ijprS)SJ‘I‘Jg o) recycled
blade portions:
™~ % - materials

With ETATS,
with GEES

—

EQUIPMENT SHELTER

ALTERNATIVE REPURPOSING APPROACH (JOUSTRA ET AL., 2021) l

NON-WOVEN GF INSULATION FOR BUILDING APPLICATIONS

Thermally
recycled
materials
with GJK

Concrete
structures
with TECNALIA

ONSITE 3D PRINTED CONCRETE WIND TOWER NON-WOVEN GF MATT FOR WIND BLADE OUTER SKIN
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REFRESH preliminary LCA results (RINA-C) m—
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The REFRESH timeline
101096858

M19-M48

Integration and testing

ﬁ GO/N" Sy ﬁ Demos
Milestone Experimental LCA
Traceability platform

I

We are here
(M35)

Processes and plants

design, Business plan,
Preliminary LCA
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Thank you for your attention!

Daniel Grisenti, RINA-C

daniel.grisenti@rina.org

Views and opinions expressed here are those of the authors(s) only and do not necessarily reflect those of the
European Union. The European Union cannot be held responsible for them.
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