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Pioneering sustainable maritime trar

MARPOWER PROJECT: Efficient 2ero-emissions gas

turbine POWER system for MARitime transport

‘The MARPOWER project aims to decarbonize maritime transport with net-zero fuels.
“This EU-funded initiative is developing an innovative energy conversion system with a
hydrogen-ready combustion design that can operate on many different sustainable fuels,
requiring only minimal modifications.

‘THE OBJECTIVES THE BENEFITS MARPOWER PROJECT
HIGHLIGHTS

R ——

et o e

[P ———— STAY CONNECTED.

[in P

X reorennte

oo o s gy rd i
o s iy e o s

T .
RSO e

THE PROJECT IN FIGURES

Ol a8 Al
he TeAm
‘ e £
ey () rotmseree. P 58000 0 Gpidagyien 2l B R SUEERSnaue Zobalg

& MADEAWIND

Engineering components | ... ...

[EeRE
R

for 15 MW floating wind e

Floating wind turbine: + 9
a1 [ 274%

Blade manufacturing & circularit,
15 MW 01 9 v

WP3 { PROCESS MODELUING & MATERIAL TESTING

Higher fracture toughness

P Toughning, Fournow ntrot designs manufacturd fr further vaidation.
freme -92%
ey Recycling Lab- of
b 7 propirien
ot showed lower tansversa peformance.
[ 0 2 Floating structures & moorings
WP4 | MATERIALS & STRUCTURAL DEVELOPMENT FEPONTED CONGRETE PROFERTIES
Matoriate.Lou- . prom i

recycled aggregates used i the ightweight mix.

wewss 51MPa 1958

sutaco-nerduraiity assossod
4 MHosvywoight >49MPa  Upt03.460

Moorings. Site-spocific floater and anchor concepts developed; synthetic
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Drivetrain, generator & converter
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Modelod drivetrain mass

Dosign.
tools developed, with dotailed drivetrain dynamics models.

Genorator. Medium-speed, heavy-rare-carth-ree design developed;

demagnatisation models checked on a MW prototype. s

Converter. Modular power
verifcation.

System models &maintenance Integrated sustainability

Coupled turbine models and farm layouts developed for Utsira Common framework and three early reviews completed. Interim
Nord and Calabria. A modular levelised cost of energy (LCoE) life-cycle, economic, social, raw-material criticality and

t00l and data-based maintenance workflow connect monitoring, circularity assessments inform design and biodiversity work.
reliability and logistics assessment. Final integrated conclusions remain in development.
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Efficient zero-emissions gas
turbine POWER system for
MARIitime transport
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STOR-HY
Innovative storage technology and operations in hydropower

J\  Cost reduction
s STOR-HY aims to reduce capital and operating costs by
® increasing the durability and recyclability of plant components.

Greater flexibility
STOR-HY increases energy storage flexibility to support a
stable and responsive power grid.

Predictive maintenance DEVON, UK
i First pumped storage
N |
N Senscr‘based m.onllormg helps prevent unplanned outages e ey
> = and optimise maintenance strategies. using high-density fluid

Digital tools s
Advanced digital tools improve the efficiency, reliability and VOUGLANS/SAUT-
operation of pumped storage plants. MORTIER, FR
VILARINHO DAS Unconventional low-head
FORE scheme (<50 m)
Maininletvalve in a multistage
pump without regulation |

LE CHEYLAS, FR
High-sediment Alpine site;
ALQUEVA, PT fast-switching mode
Hybrid plant: pumped e .
storage + battery storage +
floating photovoltaics LARANCE, FR
The EU's only saltwater plant
with storage capacity

Funded by
the European Union

[E]%54:[E] Find out more Funded by the European Union under Grant Agreement No. 101172905, Views and opinions
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the European Union or the Climate, Infrastructure and Environment Executive Agency
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Innovative storage
technology and operations
in hydropower
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1.INTRODUCTION

SHERPA is a European R&! project that aims to develop.
and validate innovative technologies that enable
hydropower plants to operate below their original design
limits while meeting ecological flow requirements and
improving environmental conditions.

3.RESULTS

2.EXPERIMENTAL PROCEDURE

in pilot plants solutions.

testing and

Numerical

Designand  Manufacturing Laboratory Pilot plant
modelling  and preparation testing validation

1

Additive Characterisation Implementation and

and design of

o ‘monitoring in

wear corrosionand  hydropower plants.

significant technical and

HYDRAULIC PERFORMANCE

pulsations.
- Improved fficiency at partfoad and low-flow conditons.
« Extended operating range.

ADDITIVE MANUFACTURING

« Additively manufactured metalc patches and coatings.

« Enhanced resistance to wear, corrosion and cavitation.

« Tallored solutions for refurbishment of existing components.

MONITORING AND DIGITAL TWINS

« Integration of sensor data and physical models.
« Devalopment of a Fatigue and Residual Useful Lie Calculator

ENVIRONMENTAL IMPACT

+ Assesment and mitigation of environmental impacts under
difforent operating condition.

solutions.

ecosy

© sHERPA proj
relabiity o existing hydropovier plants.

cavitation.

4.CONCLUSIONS

Q@ ndditive and new
extend equipment ifetime.

@ Advanced d digital
driven operation.

@ The proposed

jstem services.

(@ Vvalidation n pilot plants provide evidence for the large-scale replication of
SHERPA.
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1. INTRODUCTION:

INDUCE is a European GSA project supporting the SET
Plan Implementation Working Group on Sustainable
and Efficient Energy Use in Industry (IWG-Industry) in
advancing a competitive, energy-efficient and climate-
neutral European industry, continuing the Secretariat

support established under SET-IndEU.

2. APPROACH:

SET Plan IWG-Industry, building on the

INDUCE provides dedicated Secretariat support to the

networks developed through its predecessor,

IndEU. The IWG-Industry at at a glance:

REFERENCES:

and
SET-

3. RESULTS:

INDUCE supports the completion and monitoring of the
Common Implementation and Investment Plan (CIIP), facilitates
strategic dialogue between the European Commission, SET
Plan countries, industry and research stakeholders, and
strengthens cooperation with other SET Plan initiatives and
heyond.

Through regular coordination meetings, annual events,

 thematic workshops and targeted outreach, the project helps

align R&| priorities, identify shared barriers and connect
promising solutions with opportunities for deployment and
investment.

F
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3. CONCLUSIONS:

-INDUCE will provide Secretariat support to the SET Plan IWG-

%, Industry, facilitating cooperation hetween SET Plan countries,
> EU institutions, industry and research organisations.

-INDUCE will support the development of the SET Plan IWG-
Industry CIIP, aligning industrial research priorities with EU
and national policies.

-Mapping and monitoring R&! activities across industrial

sectors will help identify technological gaps, barriers to ;i
innovation uptake and funding needs. ¥

SSESE S

INDUGE Consortium; INDUGE Grant Agreement, Grant No. 101368451; INDUGE Project website: https://induceprojecteu

“ et 7abala

under grant agreement No. 101368451
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Integrated Optimization Approach for Floating Wind Turbine Substructure
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From Data to Savings: Energy Efficiency powered by GridBeats EES

Making every kWh visible, then turning monitored assets into measured savings is what it makes it profitable.

Waste Hunt Fromfed o cloud

“You can't improve what you can't measure”

Real, measured savings.

1ccostto
Gustomer

@ cevemon

Integrated Optimization
Approach for Floating Wind
Turbine Substructure

N . .
&) Circwind
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From Data to Savings:
Energy Efficiency powered
by GridBeats EES
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Research on innovative surfaces and
materials for CO, transport, distribution,
storage and management
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HUBDE
COMBUSTIBLES
RENOVABLES

Development of structural materials
‘with high CO; resistance
+ Superduplex steels and High-Entropy.
Alloys (HEAS)
+ Manufacture of components using LMD

Mechanlcal Integrity assessment

Tensile (SSRT) and fracture toughness testing
Fatigue testing In contact with CO,

Friction and wear testing

FSI modelling of crack propagation using CFD-FEM

$Enu

Corroslon integrity assessment

= Autoclave testing of CO, corrosion In gas, dense-phase and
supercritical phases

Microstructural and surface characterisation using OM,
SEM-EDS and XRD

Determination of degradation mechanisms and kinetics
using

Computational simulation: development of corrosion
models

'_____._.____

Development of coatings for protection agalnst C0,
+ Metallic (LMD and electroless) and multilayer organic.

atings
+ Mechanical and microstructural characterisation
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Circular Innovation for Critical Raw Materials
c I R c U I I 4 E U Recycling and Reuse for Printed Circuit Boards,
Permanent Magnets and Electronic Components

Why CIRCUIT4EU?

How CIRCUIT4EU gets there

1. Mop the opporturitios:
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Plot solutions across 4 reol WEEE
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5. Support poicy:

CRMAct
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Funded by
the European Union

Research on innovative

surfaces and materials for
CO transport, distribution,
storage and management

co. CEEH®

CO1

Circular Innovation for
Critical Raw Materials
Recycling and Reuse for
Printed Circuit Boards,
Permanent Magnets and
Electronic Components
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Research on Innovative Technologies
for Direct Air Capture of CO:
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Electrocatolysts and electrodes
Carbon based ectrocatalysts and MOFs for
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‘Tansiton meta electrocatalyss (N, Co, Fo, M)
ith low PGM loading for MEA.

Formulation o cataye nks and preparation of
electrodes. ry
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Electrochemical reactor cell

Synthesis of Daep Eutectc Salts (DES) for flow calls and characte-
isation (1GA DSC. FTIR NMR)
Integration of membranes,electrodes and alectroytesnto flow.

Performance evaluation:
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SAFETY
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Closing the Aerospace Aluminum Loop through Friction Extrusion
Solid- {ing of AA2219 machining chips into wire feedstock

RESUL ¥ RESULTS Il CHARACTERIZATION

Research on Innovative
Technologies for Direct Air
Capture of CO2
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Closing the Aerospace
Aluminum Loop through
Friction Extrusion
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FROM WASTE TO RESOURCES: SOLVOMETALLURGICAL /

RECOVERY OF STRATEGIC ELEMENTS COMPLESOLV Project: depolymerization and solvent-based

processes to activate the circularity of complex plastic waste

Gaiker i From waste to resources: quker

e e e v el (BRTA). MEMBEROP

Pl 6 20 4170 o, sggabrss i sSo l.V omet auu r g I c al | R
.
Recovery of strategic

elements

COMPLESOLYV Project:
depolymerization and
solvent-based processes to
activate the circularity of

ErEdimoLs0y ALLAnce 1. Amundarain®, A. Astieta, J. Leivar, A. Iruskieta, B. Junquera, S. Arnaiz

* amundarain@gaiker.es

Introduction

The COMPLESOLV project aims to promote the circular economy by developing  The evaluated  delamination
chemical recycling technologies g depolymerization and solvent-based  processes separated the layers
processes applied to complex and difficult-to-recycle plastic waste: multilayer ~effectively, with optimal results
packaging, mixed textiles and :umpus.ces After characterization and  obtained usmgorsamcsolvemsat
conditioning of real waste, specific i ization and 2050 2C. Sink-
dissolution processes have been developed, aimed at recovering monomers,  float, fitration and washing steps
polymers and fibres that meet specific requirements. Different catalytic were implemented to ensure the
solvolysis routes (glycolysis, hydrolysis, aminolysis, acidolysis) and more quality of the final products

in GAIKER, > spain, we VALON, 1RAUBAT) s
Si Mg, N, 2). 5y combining

resource-ffient and circar metallurgical ndusry.
INDUSTRIAL WASTES ANALYSEO N THE PROJECT

P p— e sustainable solvent systems have been studied to maximize product yield and  (verified by means of IR and DSC
2 purity. In addition, purification and upgrading strategies have been applied to  analysis). H
Ly oy S - remove contaminants and additives, favouring the obtaining of high-quality (:o m eX as I (: was e
- secondary raw materials.
o Glycolysis was efficiently applied to mixed and coloured polyester textile
— For multilayer packaging delamination, PE/AI, PE/PET and PVC/Al material  waste, achieving monomer yield above 80% and producing a colourless,
MEMBER OF samples were prepared. Different solvents, temperature (20-140 °C) and time  metal-free monomer. In polycotton wastes, polyester-derived BHET Lt
s BASGUE RESEARCH (2-4 h) were tested to evaluate delamination efficiency in a 1L reactor set-up.  monomer and cotton were separated and further purified through hot
= & TECHNOLOGY ALLIANCE xed textiles sovolysis, complex polyester and polycotton  €Xraction, crystalization,filtration and colour removal.
walyes:er/conon blend) samples were prepared. Ethylene glycol was used as
e t in a 2 L reactor set-up to obtain purified bis(2-hydroxyethyl) MEMBER OF
terephthalate (BHET). BASQUE RESEARCH
ecvlng outes. Howswes, these mterils For carbon fibre reinforced plastic (CFRP) samples, 5 L scale hydrolysis in an &TECHNOLOGY ALLIANCE
o e oxidizing-strong acid medium was evaluated (T=20-100 5C, t= 1-4 h) in terms of
recycled carbon fibre (rCF) yield. Solvent and organic fraction were recovered
distillation.
1 extaacTion oes exreacrion vacion e X o
ACR EXTRACTO i o e i . : Polycotton waste Pure BHET in
P wn =1 » For glass fibre reinforced plastic (GFRP) samples, 2 L scale aminolysis and pricols
s s € — acidic/oxidative acidolysis were evaluated (T= 85-170 <C, t= 4-6 h) in terms of
o S = 4 N matrix depolymerization and recycled glass fibre (rGF) recovery.
=2 o
S » I I I Row BHET manomer
o o Organic phase
L S0 M50 M8 The so\volysws routes applied CFRP M.,,‘,Wm G
(o— CFRI waste
L anabled  complete resn
1o sdkance th crculrity and sustainblity of ol and aegi moterih . removal, yielding:
wsed in lithium-ion batteris, addressing the aforementioned technologcal * clean rCF and rGF suitable [Grrp acidolysis
ot batenis, thereysrengthening th technologcal utonomy o he e for textile applications. | Non-woven textile
ing ndusil comptien lop ) « organic fraction rich in
s el o G sty e i resin-derived _compounds
echmolgia challenges thit hnde the ranstio towards » ssrabie g ' with potential for chemical
Give bty cconptem. A sustamble hydrometalurcl process for valorization.
Crical Rave Moteis (G rcovery il b deveoped (mae 1.
: Acknowledgments
v Multiayer packaging e by 'fre B i SEoundi +51) B ¢
Funded by the Provincial Council of Bizkaia izkai:
esenehin suaegie s,
B o o R S E— (COMPLESOL Project, Exp. 6/12/TT/2024/00004) Bizkaia
1 Fonding: 3543450 P

irlAMet Project: case study on real-time identification and
localisation of improper materials in shredded metallic scrap
based on hyperespectral imaging and machine learning models

Proyecto INTESCOP: clasificacién inteligente de residuos plasticos
complejos mediante espectroscopia de terahercios

- Gaiker

CirlAMet Project: case study - Gaiker Proyecto INTESCOP:

clasificacion inteligente de

MEMBER OF MEMBER OF
BASQUE RESEARCH 1. Cacho*, P. Espafia, J. Carranza, M. Alvarez BASQUE RESEARCH A. Camara*, I. Cacho, P. Espafia, J. Carranza
&TECHNOLOGY ALLIANCE &TECHNOLOGY ALLIANCE *Contacto: adolfo.camara@gaiker.es

*Contact: cacho@gaiker.es

on real-time identification

Introduccién

introduction
INTESCOP pretende avanzar en el desarrollo de nuevos sistemas de clasificacion

automstica basados en técnicas espectroscapicas e inteligencia artficial (1A) a fin
del impulsar Ia circularidad de residuos plsticos complejos. En este sentido, se

The main objective of the CilAMet project is to advance in the research and ML modedu S onof metels Sl

development of technologies based on artificial intelligence in order to identif, classify,

and recover valuable metals from the recycling of new generation end-of-Ife vehicles
(Ews) Inthe fame o this prject,a ealtm sutomated identcation process of
improper non-fe

ragmentaton was escwce and evaned \abelalow scale. Based on
hyperspectral imaging (HS) and machine learning (ML) analysis models, the studied
solution was developed to recognise plastics and other impurities mixed in Alich
fractions on a conveyor and calculate their coordinates (X, Y) with the purpose of
guiding a subsequent robotised picking stage.

[Methodology

A for the
target materials within metallc fractions. This system included a push-broom Hsl
dng i range i »

[rter s

'

TSt vosed ytem — 390 35 of the tested samptes (113) ware conrctly cssfiod
in real-time according to the intended categories.

X-axis. I

n  Coordinates
Py

— = =
prwsmall VL classification model: in-line test results

Confuson matrix In-ine prediction - proces outputs (cassfcation ofsamples)

classes opt et Nodass

Plastic PO Rubber
(impurit)_(impurit) impurit]
Metl (product)__s0(442%)_50(1000%) 0(00%) 0(00%) 0(00%) _ 0(00%)
Plastic(mpuriy)_S6(456%)__0(00%) _56(1000%) 0(00%) 0(00%) _ 0(00%)
PCo(impuri) _ 5(44%)_ 0(00%) 0(00%) 50900%) 0(00%) 0(00%)

208%__000% (600K 000%) 1(500% 000%)

Predicted 113(1000%) S0(443%) S7(50A%) S(A%) 1099 000N
Conclusions

The developed HSI- and ML-based solution demonstrated the feasibilty of real-
time detection and localisation of plastics and other impurities in Alrich ELV

recycling streams, providing a reliable basis for automated robotic sorting and
improved metal recovery.

[Acknowledgments
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and localisation of improper
materials in shredded
metallic scrap based on
hyperespectral imaging and
machine learning models

Gaiker
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estructura multicapa presentes en los residuos de envase lgsticos negros

Metodologia

ST s i THCTIS el e tvsiropda entfcar o il
distintos polimeros presentes en muestras de residuos plsticos. €1

en el rango de terahercios (0,1-6 THz) y analizaba las muestras sobre una cinta
transportadora.

DATOS

Caracterizacion de muestras

Resultados

La eficiencia de los modelos predictivos para clasificar en linea envases plésticos.
mono y multicapa se validé satisfactoriamente con el sistema THz > £1 93 %
los muestras de PET rigido (132) y el 95,7 5% de los muestras de FILM (516) se

[Monocapa.

Ivottcapa

ncia de los modelos predictivos para clasificar en linea pldsticos negros
de RAEE segin el tipo de polimero se validé satisfactoriamente con el sistema
THz > cerca del 90 % de fas muestras de pldstico negro de RAEE (272) se

L multicapa (PET rigido .
esulones s¢ analzaron, medione espectescopi de mrrtoo (FTR) pora
determinar el tipo de polimero. Después, se agruparon segn la cantidad de
capas para entrenar los modelos de 1A.

— Monocapa | Multicapa
el mismo modo, los plésticos procedentes de RAEE se caracterizaron mediante
FTIR, Gn el poli

Fredidén
nos v ssfies
s s 1% o
s a6 so2% o
es m0% oo 2

Conclusiones

de Tz permite separar los envases ligeros (PET y FILM) en fracciones
‘multicapa con una precision significativa lo que abre paso a nuevas opciones de
reciclaje para este flujo de residuos. Asimismo, es una técnica eficiente para
distinguir y separar en linea pldsticos negros de RAEE segin el tipo de polimero,

‘ Bizkaiko Foru Aldundiak finantzatu du proiekty hau, 2025cko Teknologi
B:zkala
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r DESCARBONIZACION DE LA DEMANDA ENERGETICA | ENeRdia
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SOSTENIBLE

. ELRETO: UNA INDUSTRIA MAS EFICIENTE Y DESCARBONIZADA|
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enenergiatérmica dtiparalaindustria.
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Aprovechamiento de calor residual de homos mediante sistema de intercambio
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Permite a los usuarios actuar como consumidores y productores de energia
(prosumidores).

VENTAJAS CLAVE PARA EL SECTORINDUSTRIAL:
* Biminacion de calor excedentario
* Valorizacién deefluentestérmicos
* Descarbonizaciény cumplimientoESG
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1. INTRODUCCION

HANDIAPLAN. (Health, A¥, Nolse, Data, Integrated Assessment —

HANDIA-PLAN

Monitorizacién, modelizacién y planificacion de
: * escenarios futuros para ciudades mas saludables
Sl D b e e

Planning) desarrolla una metodologi integrada para evaluar la relacon

€1 proyecto combina. moniorizacién, sistemas 10Ty modelizacion

[Monitorizacion integrada - Campafas simultineas de tedfico, calidad del aire |
uido e diferentes escenarios urbanos,

avantada para coracteizar Ia situacion acwal y predeci el clecto de

dierentes escenarios de movildad, proporcionando herramientas de D |
apoyo a a planificacion de ciudades mis sostenibls y saudables, en r
linea conos valores e la Organizacign Mundilde a alud (OMS).

3

- (@) i

izaia

(Comde Derenda (UNE-EN 12341:2024) y Red de Calidad del Afre del Gobierno
Vasco. Estudio del efecto de las condicones meteorolégicas racis al proyecto)
omplementario de HANDIA-ROAD subvencionado por 1a diputacién foral del

s loT

MOVIUDAD  CAUDADOELARE  RUIDO  PLANIFICACION
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3. RESULTADOS

coortinads.

INTEGRACION DE MODELOS

Modelo detifico
Intensidad de dirclacion,
disbuciony escenarios futuros,

Modelode cldad dlsee
Emisiones, dispersiony. n]|||v e,
Concentracones (0, P, PMs). propsgacon (el sonorcs).

Evaluacin de escenriosde moviidsd
Zonas de Bjas Emisioncs - Zonas 30
Pestonaizaciones - Combios dé crcuiacén.

La integracion de los datos de monitorizacén con Ia informacion de movildad y otras fuentes ha permitdo desarrolar modelos urbanos d

a0 de aie y ruido que funcionan de manera

EJEMPLOS DE

(inensidad de vehiculos)

centracion de KO, (Nivl sonoro)

4. PROYECTO HANDIA-ROAD

Estudia 1o inflencia de s infacsuucturas virias sobre

HANDIAPLAN proporcions una  metodologa integrada  para
yru

permite evaluar escensrios fuuros de moviidad y anticpar sus
posilesefectos ambientales.

&
i
7
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dentifcar actuaciones prioraras y seleccionar estotegias de
moviidad mis sosteniiesysaludables.

Contibuye a avanmar hacia los alores de salud e indicadores de a
Organizacén Mundialde a Salud OMS).

L0, Método d efeenci
 Gabierno Vosco, Red de Coldoddel e

nfo@sercontolcom
986620158
winmsercontrolcom

Po.ind. San Antonio,#ab. 315
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Contactores de membrana gas/liquido

para la separacion de CO, de mezclas gaseosas

Tecnologia, evaluacién experimental y resultados

1. Introduccion 2. Procedimiento experimental
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Disefio modular
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4. Conclusiones

Membranas de PPy PMP
Agua y soluciones de NaOH
Cromatogratia de gases

Caracterizacion y recuperacion de.
€02 por vacio

Médulo de desorcion

La
el 99,98 %.

70% del CO2

Con NaOH se forma Na2CO3.
yor par

5. Referencias
Proyecto ECLOSION https:/iwww.cartifes » eclosion2
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HDPE recovery from contaminated industrial packaging

Valorization process for its reincorporation into the production cycle.

@) The challenge
indusi

installed capacity

" /\ agaleus  vaLorizacion

De residuo a recurso: la reutilizacion de ﬁ AFESA
tierras excavadas para la produccion de <2 LURB
materiales de construccion @ ot a2
527

g

HDPE recovery from
contaminated industrial
packaging

Valorization process for its
reincorporation into the
production cycle

A agaleus

FO1

De residuo a recurso: la
reutilizacion de tierras
excavadas para la
produccion de materiales
de contruccion

(/O AFESA
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Impulsando la descarbonizacion de la industria

LB
1.Recepcion 2. Trituracién y
de residuos homogeneizacion

Con una inversion

1.900.000 €

en lainfraestructura

3.Cribado

Zero

4.Recogiday 5. Secado
acopio

La capacidad ascendera a

35.000 t/ano

de tratamiento

Més informacion: www.prezero.com/es
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Valorizacion de RCD para
aplicaciones constructivas
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PRODUCTION OF THE FIRST BATCH OF GREEN f
ALUMINIUM WORLDWIDE USING HYDROGEN (H,) ﬁveS
ON AN INDUSTRIAL SCALE Industry can do it

EXPERIMENTA
PROCESS

1. Testings at a secondary
aluminium plant
(recycling)

2. to melt aluminium scrap 71
using regenerative
burners

3. fueled by green H,
(to replace gas)

4. during 3 weeks.

RESULTS | Three weeks of production

batches achieved. |N° ey ke

emissions and quality.

TECHNOLOGY

The North American TwinBed" Il is made up of an ultra-low NOx burner and a regeneraive bed.
Together, they recover waste heat from furnace exhaust gases fo preheat the combustion air.

REFERENCES CONTACTS
Fives North American Combustion Spain

Hydro Extrusion plant 4 L
fnac.combustioneu@fivesgroup.com

in Navarra, Spain

yDemoBax

HYDROGEN SOLUTION

Desarrollamos, fabricamos y operamos con nuestros recursos.

Instalamos en tu empresa para realizar pruebas en condiciones reales

Integramos la seguridad desde el disefio hasta la operacién,
incorporando medidas especificas para el manejo de hidrégeno

Proporcionamos datos reales para que puedas evaluar el impacto
y definir tu estrategia energética.

Controly Almacenamiento - Integracion
monitorizacién seguro de sistemas

OMEXOM

Production of the first batch
of green aluminium
worldwide using hydrogen
(h2) on an industrial scale

fives

Industry can do it

GO1

Hydrogen solution
HyDemoB

HYBROGEN SOLUI

X

GO3

W BRENMILLER EUROPE

FLEXIBLE, DECARBONIZED

INDUSTRIAL HEAT

bGen™ Thermal Energy Storage | Power-to-Heat for steam, hot air and thermal oil

Industrial heat remains strongly dependent on fossil
fuels. Brenmiller Europe’s bGen™ stores electricity as
high-temperature heat in natural crushed rock and
supplies process heat on demand. This decouples
industrial heat supply from electricity price an
availabilty, enabling renewable or off-peak power

to replace natural gas.

7-1,000
97%  30+years  No i

effiency  Wetime  degradation o Mh

bGen™ stores electriciy as high-temperature heat in
crushed rock. Two product lines cover a wide range of
industrial heat demands:
0

ZER(
Medium and large.

Madas
24t150e
Reduced on-ste constrction

LARRAIOZELEKTRONIKA
Ctra. GI-3162 Zarautz-Urdaneta Km 2,2. Aia (Gipuzkoa)
943140139

bGen™ is commercially deployed across multple industries
in Europe, USA, Brazi and Israel

TR

FORTLEV | Brazil
Plastics factory

€OD 2021

NYPA | UsA
University

1 MWhey
Hybrid beat + Power-toHest
€0D 2023

ENEL | italy

Combined-cyde power plart

24 MWhy,

Steam-tosteam energy hftng

€OD 2025

HEINEKEN Tempo Beverage

Beverage

32 MWhy,
Grid

tory

>70 MWh»

commercial capaci
n

EOIITLEV 32MWhy, S56MWe 14t/h ~6,200

chargng a7 bara  tCO, fyear
TESOPY fongidshv  seam  avoided

*iIEINEKEN CTempo

i NEW YORK

Decarbonizes industrial heat
Zero direct CO, emisions atthe point of use

Much smaller footprint
Than othe thermal enrgy stoage technologies

\  simple 08M

Nomoving equipment | Very low maintenance

Flexible and cost-effective

J  Uses renens ak power nd grid senvces

) suitable for multiple industries
Steam, hot airand thermal-oil applicatons.

EVIF26 EUIF26 - CAES
e RS e
Soon
Upto Upto Additional
-200€/MWhy  ~60% revenue

operating support  of relevant costs  wefed enegy savings

9 Larraioz
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Flexible, Decarbonized
Industrial Heat

™\ BRENMILLER

THERMAL ENERST STORABE

G02

Hasta 40 % de ahorro de
energia
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Radiant Heat Recovery in Steel Production:

T;';?k"ik‘i( 3evel'gpment agd |rt|dustria| Integration of an Innovative Radiant Heat Recove ry in S%Iucjon_es dEe eficiencia enelrgética pTraC:a industria ;) Stratenergy SOlUCioneS de eﬁCienCia
ap mrosLoc  Heat Recovery System siderurgica. Experiencias reales y resultados velatia L. . .
f energética para la industria

: Steel Production:;
siderurgica. Experiencias

Steel Products Radiative Heat Recovery Deve lo p m ent an d I n d ustr i al

Hot steel products release substantial amounts of thermal energy as they cool
after continuous casting, representing an opportunity for waste heat recovery in

steel produciion plants. Within EEETHOS project, a radiative heat recovery + Mw thermal recovery . .
system for slabs is being developed fo capture this otherwise unused energy, :

targeting a thermal of 1MW UDIDEETE

fid temperatures of up to 330 °C. The recovered heat wl support steam + Industrial steam

generation or the plant’s existing 5 bar steam network, reducing reliance on fossil-  generation & CO;

fuel-based steam production and its associated CO; emissions. Beyond this reduction

application, additional potential uses include other internal industrial processes,
electricity generation through Organic Rankine Cycles (ORC) or steam engines,
industrial symbiosis with neighbouring facilties requiring thermal energy, etc.

Heat Recovery System
' [HIROBLOC

>
> stratenergy

Radiative Collector Optimisation Performance Assessment

The selected collector configuration was further developed and assessed
using a dynamic thermofluidic model (Dymola®) that accounts for heat-
transfer-fluid temperature evoluton along the hydraulic circuits and the
ransient cooling of successive steel siabs.

Simulations were performed for two operating scenarios, vilh target outiet
temporatures of 230 °C (steam generation) and 330 °C (maximum
tomperature). The results show a repeatable cyclic response, with maximum
outlet temperatures consistent with the specified targefs.

The detailed analysis supported the refinement of the collector design and
Raditie Host RocoverySysem Configurton veriication of the applicable thermal and hydraufic requiremens.

The collector design was developed through a parametric assessment of N

focusing on the number

s el o i il i iy o |~ N
e g S ahalle e S skt s LIS N

el o e s s ars | < N s
Collector dimensions were subsequently optimised considering the Tl

e e

SaLn N

. with o | t
of recovered thermal energy.

Next Steps — Industrial Demonstration

Afull-scale demonstrator is scheduled for installation in 2027 at APERAM' facilies in Belgium, .yl scale
where it will undergo more than 2,000 hours of testing under real production condfions. Setatator
‘The demonstration campaign will validate the design models, tem performance and
demonstrate the implementation of digital ed senvices for preventive maintenance. The
results will also guide potential design improvements, supporting the subsequent scale-up and  + 2000 h
industrial deployment of the technology.

+ Installation 2027 a ey

www.stratenergy.es stratenergy@stiatenergy.es | (+34) 944317777

This project has received funding from the European Union's Horizon Europe research and
innovation programme under Grant Agreement No. 101178624,

Clean, Reliable, Q VEOLIA Veolia

Cost-Competitive Industrial -
Heat @ VEOLIA

internal capabilties with close publcprvate collaboration. It directs efforts toward areas that yield impactful
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de Sainz

APLICACION DE ARIDOS SECUNDARIOS EN INFRAESTRUCTURAS VIARIAS:

EXPERIENCIA EN LA BICIPISTA DEL IBAIZABAL

n e
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Gl oaizbal

orpoado Vimes,crone,

5 s

DATOS DE CONTACTO.

[ corcuusioncs
Vit do Sainz Har rean

19
pira 125 apleaconos anaizadus Su ncorporacon M pmLLGD 1oducs of Consuma G 10108 PALIERS Y ®izkaia)

Sliyda |G| Bizkaia

Infrarrojo Lejano, Gestion Térmica Digital por Zonas y Eficiencia Energética

SOLUCIONES DE CALOR INTELIGENTE ;
Y SOSTENIBLE EN PROCESOS INDUSTRIALES

NAWN L TTI ) £)

Descarbonizacion Ahorro energético Confort térmico Confydl digital
eficiente comprobado y calidad Zonas

3 OBJETIVOS CLAVE 3 VENTAJAS DEL INFRARROJO LEJANO

Descarbonizacién 44 Calor donde se necesita,
de procesos térmicos S sin calentar el aire

Optimizacién del consumo de Méxima eficiencia
energia y uniformidad

Conforty salud térmica Respuesta térmica
en entornos exigentes inmediata

4 FASES DEL METODO NAWATTIA

2

\‘ ‘
G
|| T

3

Analisis térmico
yauditoria inicial

Zonificacién y calculo
de potencia

Instalacién de calefactores | Control digital por zonas.

y sensores inteligentes. y mejora continua

Aplicacion de aridos
secundarios en
infraestructuras viarias:
Experiencia en la bicipista
del ibaizabal
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Soluciones de calor
inteligente y sostenible en
procesos industriales

NAWATTIA
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Accelerated Carbonation of Stainless
Steel Ladle Furnace Slag: A Route for CO,
Capture and Circular Economy

ematwm\sand methodology

5 VDT

o by SIDENOR stsinless stzel e furnae: sl

@) conclusion and future work

ThermuIBox® clean industrial steam, 24/7, BUILDTO ZERC

engmeered as aproduct

\ewable electricity and molten-salt storage.

© Introduction

4 projects }
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© Results e
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Steel Ladle Furnace Slag: A
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Capture and Circular
Economy
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ThermalBox®: clean
industrial steam, 24/7,
engineered as a product

BUILD TO ZERC
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epsa’

Del ahorro energético al valor
econémico para la industria

La eficien ‘gética no termina con la reduccién del consumo: un ahorro correctamente
it o o el y certificado puede convertirse en valor econémico para la industria.

Introduccién Resultados

El Sistena de Certificados de Ahorro Energético EIICAE conecta la mejora técnica con un incentivo.
(CAE) permite reconocery montizar el ahorro de conémico. Su impacto industrial se- refleja
energia_final generado. por actuaciones de cuatro dimensiones:

eficiencia energética

ENERGIA INVERSION

1CAE = 1kWh et

COMPETITIVIDAD DESCARBONIZACION
Rol de EPSA Energy
Menores costes Menos emisiones

Comosujto delegade, EPSAENERGY acompana SRREINEINSE | BT
mprosa desdl I detecién do potoncial

aci
e L
‘emisién y gestion econdmica del CAE.

Procedimiento Experimental

Metodologia aplicada a actuaciones industriales con 1
potencial para generar CAE Conclusiones
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VERIFICAR CERTIFICAR MONETIZAR

Revision por un verifica: | Solctud do emision o | Contraprestacion econé-
ot do shrto nergétics | insérincién e lof CAE ‘asociada al ahorto
cado.
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Del ahorro energético al
valor econdémico para la
industria

epsa’
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UC | Y255,  Carbon Capture and Conversion: Decarbonization and Circular Economy _

Marcos-Madrazo, A"., Abarca, ., Diaz-Sainz, G., Irabien, A.

o
der fas Quimica y Cantabria, ETSIIT, Avda. Los Castros s/n, S
39005 Santander, Spail

1. Introduction 2. Methodology
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> Automated and scalable electrode fabrication for formic acid production
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2. EXPERIMENTAL PROCEDURE

acontainerised FCAES system:

 Design and modelling

+ Component development and integration
« Demonstration and testing

I « Performance validation

with high efficiency and low environmental impact,
contributing to a more flexible un(; resilient energy

4.CONCLUSION
system.

-AIRNRG aims to provide a scalable
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qll] e M o - storerenewable energy.
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AIRANRG follows the following integrated approach,
from design to demonstration, to develop and validate
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