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European Industrial Alliance on SMRs - TWGs

TWGH1: Industrial
Applications

Chair: N.Rega (CEFIC)
Vice Chair: A.Georgescu (Eurometaux)

TWGS5: Public

October 2024 Chair: : M. Martell (GMF)

Vice Chair;: TBD

TWG2: Technology
and R&D&l

Chair: P.Baeten (SCK-CEN)
Vice Chair: M.Pasquet (Framatome)

TWG3: Supply
Chain

Chair: V. Ramany (EDF)
Vice Chair: M. Tacconelli (Walter Tosto)

TWG4: Skills

Chair: M.E. Ricottit (POLIMI, CIRTEN)

I Vice chair: O. Bard (GIFEN).

TWGG6: Nuclear
Safety & Safeguard

Chair: O.Kymalainen (FORTUM)
Vice Chair: R.Urjan (Nuclearelectrica)

TWG?7: Fuel cycle &
waste management

Chair: H.Baars (URENCO)
Vice Chair: T.Louvet (ORANO)

TWGS8: Financing

Chair: M.Jedlicka (CE2)
Vice Chair: C.Topfer (Vattenfall)



Technical Working Group - INDUSTRIAL APPLICATIONS

Engage with industry
stakeholders, regulators, and
other relevant parties

Key Objectives

Potential of SMRs by industrial
sector

Electro and energy-intensive industries, hydrogen,
data centres, maritime applications, electricity
network,...

|dentify the technical,
regulatory, and economic
challenges (SMRs for industry)

|dentify R&D needs to optimize
SMR technology for specific
industrial applications

-

Potential economic and
competitive advantages of
using SMRs

Sustainability benefits of the
industry of using SMRs in
different applications

A roadmap for the deployment
of SMRs in industrial settings

« potential pilot projects
« support of demonstration
projects

Recommendations and
guidelines for policy and
regulatory frameworks

e ‘@NETP
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SMR IA-TWG1 - Ells report

Challenges for SMR deployment for Ells

e Upsetting the heat/steam balance on industrial sites

e Lower potential for replicability due to specific demand characteristics of each site
e Convening the risk assessment jointly between industrial and nuclear plants

e Conversion of industrial processes needed to enable compatibility with SMR

e Particular attention on the permitting

® Proving the expected competitiveness, valorising dispatchability beyond LCOE and
build solid business cases driven by the willingness to pay

e Structuring Power Purchase Agreements of long date

)

uclear:
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SMR IA-TWG1 - Ells report

Drivers for targeting FOAK projects

e Minimal process disruption: Applications that require little to no re-engineering.
e Scalability and replicability: Projects with high potential for replication at other sites.

e Decarbonisation potential and demand size: Applications with substantial demand and high
decarbonisation potential.

e Baseload energy optimisation: Applications that can fully leverage the benefits of baseload
energy production, such as continuous operation and high-capacity factors.

e High-temperature heat demand: Applications requiring high-temperature heat, where low-
carbon alternatives are limited or non-existent, and electrification is not a viable option.




SMR IA-TWG1 - Ells report

Recommendations

For decision-makers:

e Support SMR and AMR technologies: The EU should actively pursue parallel support for both
SMR and AMR technologies to maximise industrial engagement and accelerate deployment
timelines.

¢ Provide financial support: Increase the budget for existing and future financing instruments and
ensure equitable access to funds to support SMR development and industrial applications.

e Promote low-carbon hydrogen production: Establish a level playing field for all forms of
hydrogen production, including renewable and low-carbon hydrogen, and recognise nuclear
power plants as a source of low-carbon hydrogen.

e Address permitting and regulatory challenges: Anticipate and proactively address permitting
and regulatory challenges associated with deploying SMRs on industrial sites and adjust policy
regimes accordingly. Explore different opportunities offered by NZIA in this respecit.

- :
huclear ) '@NET P




SMR IA - TWG1 - Ells report

Recommendations

For SMR developers:

e Prioritise applications with minimal process disruption: Focus on applications that
require little to no re-engineering of existing processes and installations.

e Target scalable and replicable projects: Prioritise projects with high potential for
replication at other sites to maximise impact and minimise risks.

e Address high-temperature heat demand: Focus on applications that require high-
temperature heat, where low-carbon alternatives are limited or non-existent.

¢ Engage with other EU partners in developing concrete R&l, Demonstration, and
infrastructure projects related to different industrial applications in the context of the IPCEI
on innovative nuclear technologies and the Euratom Programme.

P 3



Thankyou.

Contact:
NicolaRega
ExecutiveDirectorClimate Change and Energy, Cefic

About Cefic

Cefig the EuropeanChemicalndustry Council foundedin 1972 sthe voiceof large, medium and
smallchemicalcompaniesacrossEurope whichprovide 1.1 million jobs anéccountfor 15% of
world chemicalgproduction. Ceficmembersform one of themostactive networks of the business
community, complementedby partnershipswith industry associationsepresentingvarious
sectorsin the valuechain A fulllist of our membersis availableon the Ceficwebsite

Ceficisan activememberof the International Council of Chemical Associations (IG@#9h
represents

chemicalmanufacturersand producersall over the world andeeksto strengthenexisting
cooperationwith global organisationsuchas UNEP and the OECDnprove chemicals
managementworldwide

The European Chemical Industry Council, AJ88ie Belliard, 401040 Brussels Belgium sﬁi
Transparency Registetgd8791423230
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Technological Innovations in SMRs for Materials
Processing

Chaired by Nicola Regqg, Cefic / European Industrial Alliance
on SMRs

A Ed Hawkes, Engineering Director i Fusion and Modular

Nuclear, Assystem

A Mark Allan, Green Metals & Green Steel Centre Leader,
Materials Processing Institute

A Rob Mossop, Consultant, Equilibrion
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assystem

NEW NUCLEAR WATCH INSTITUTE

SWITCH

The Role of AMRs ON fit

FOR ENERGY
TRANSITION

In Decarbonising
Industry



Assystem in nuclear .

A 60 years of expertise.

A Ranked in the TOP 3independent
nuclear engineering companies in
the world.

A 5,000 engineers & technicians
dedicated to nuclear.

A Capabilities across thefull nuclear
lifecycle.

Research & Power plant Fuel
Development (LNPP, AMR/ SEMR & )manufacturing
facilities plant

Plant
decommissioning

Spent fuel
reprocessing plant

Waste management
facilities




The Nuclear Landscape .

Generation | Generation Il Generation HI/I+
S NV }:‘ﬁ“f L .

Early Prototypes Large-scale Power Evolutionary Designs

Stations
A Calder Hall A EPR3 Hinkley Point C, Flamanville 3, Olkiluoto 3
A Shippingport A AGR A AP10008 Vogtle 3&4, Haiyang, Sanmen
A Douglas Point A PWR A APR 1400 8 Barakah,Saeul
A EBRI A BWR A Small Modular Reactorsd RR SMR, AP300, BWRZ00,

A Obninsk A CANDU Nuward, NuScale

Generation |
Generation Il
Generation HI/H+

1950 1970 1990 2010 2030 2050 2070 2090

https://www.rte.ie/news/2007/0929/94079 -sellafield/; https://en.wikipedia.org/wiki/Wylfa_nuclear_power_station; https://en.wikip edia.org/wiki/Hinkley_Point_C_nuclear_p; RR SMR; https://www.worlduclear-news.org/articles/key-equipment-manufactured-for-
brest-od-300-reactorower_station; https://gif.jaea.go.jp/about/index_eng.html



The AMR Landscape.
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Putting the O0AO0C I n AMR

A Exotic coolants allow unpressurised operation due to high boiling
points, reducing the risk associated with coolant leaks.

A Several AMR designs have high thermal inertia, providing longer
windows before operator intervention is required.

A Molten Salt Reactor designs with liquid fuels have fusible plugs that
drain the fuel in faulted conditions, preventing accidents.

A Accident-tolerant fuels offer significant safety, and hence plant
simplification, benefits.

A Pebble-bed designs enable on-line refuelling, reducing outage
frequency and increasing availability.

https://www.ans.org/news/2026 -02-23/article-7780/triso- pebble-lifecycle- studied-in-new-ornl-kairos- power-partnership/



AMRs and Industrial Applications

A AMR technologies offer opportunities to help decarbonise
a range of industrial processes beyond just electrification.

A Higher operating temperatures open up the potential
high-temperature heat off -take for industrial applications,
including hard -to-abate sectors.

A Higher operating temperatures allow greater efficiencies
to be achieved and the direct use of nuclear heat also
avoids inefficiencies associated with the production of
electricity.

A The use of nuclear power in electrolysis provides a stable
route for the production of green hydrogen for other
processes such as Sustainable Aviation Fuel production.

Heat application processes

Types of Nuclear power plant

https://world -nuclear.org/information -library/non -power-nuclear-applications/industry/nuclear -process-
heat-for-industry

Low Medium High
temperature 300 temperature 600 temperature a00 1200

Glass and cement manufacture [ NNNNGEGEGEGE
Direct steelmaking manufacture [ INENNENIGNGEGEGEGEGEGEGEGEGEGEEGNEGEGNE_E
Thermochemical H, production | INEG
Steam electrolysis |GGG
tMethane reforming [INEGEIGEGEGEEEE—
Petrachemical (ethylene, styrene) [INIENININGENGNG
I Fetroleum refining
I Shale and tar sands oil production
I Fulp and paper production
I District heating
I Scawater desalination

Existing fleets

I Light water reactor (LWR)
N Heavy water reactor (HWR)

Developing reactors

I cmall medular reactor (SMR) (light water reactor)
I iquid metal reactor
e 0" temperature

gas reactor

Future reactors

T supercritical water reactor
- Gas cooled fast reactor
- Molten salt reactor

Coy



The Nuclear Anchor .

A The safety benefits of AMRS also allow
opportunities for siting closer to industrial off -
takers and population centres.

FUEL PRODUCTION

Z

A This increased flexibility in siting allows a new
nuclear to act as an anchor project around which
new industrial off -takers can develop.

= |
HYDROGEN o
PRODUCTION Q

A The nuclear power plant provides a stable, long-
term source of power, while the off -takers
represent a ready-made customer base that can
assist in attracting up-front financing for the
power plant.

A lncreasing ©0pul ltake pfojeatsm pot ent i a
and local industrial clusters.
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Bay Hydrogen Hub .

A Pilot project at Heysham nuclear power plant to divert small amounts of heat and steam to an electrolyser to produce
hydrogen.

A Hydrogen supplied to Heidelberg Materials for use in a burner to extract moisture from aggregates.

A First tests demonstrated up to a 50% reduction in NOx ppm and near zero carbon emissions.

https://www.edfenergy.com/energy/power -stations/heysham-1
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Synergies and opportunities.. :

Materials processing x SMRs -

Mark Allan, Green Steel Centre Lead /

14t May 2026

Materials and Process Innovation for a Sustainable Future
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/ Materials
WWW.mpiuk.com ’@3’ institute
Materials and Process Innovation
for a Sustainable Future
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We are the independent, onstop shop for scaling up
and commercialising innovations in materials,
technologies and processes

Established independently out of the UK steel sector in
2014 and now working internationally with and beyond TRAISPOBIA ND B3
steel, metals, cements and energy

We are proud of our societal mission alongside our
technical and economic impact, supporting early
careers and workplace wellbeing and diversity



http://www.mpiuk.com/
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The Green Steel Centre works with the steel industry and supply chain, to
develop and perfect technologies, materials, processes, and knowledge to

decarbonise steel production and accelerate the emergence of a
sustainable, profitable Green Steel economy
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Derlsklng Green Steel is about people, plant and vision

Ore 6. 830 Ay [/t aaé
reduction _
and melting analytical lab

Electric Arc Furnace .
(NG/H, DRI) equipment

Transition Delivery

Al process and material

optimisation

Robust wireless
instrumentation

Humancentred Al Assay melting

Steelmaking

Blending scrap and OBM
Gas, ;
Slag making

Electric,
H, Heating
Furnaces

Equipment testing
Carbon assessment
Lime assessment
Residuals assessment

Train and educate

the next generation of S'lﬁzci”d Rolling and
electric steelmakers Casting forming

Materials
£ Processing
Institute © Materials Processing Institute




Executive Summary

13 February 2026

Prepared for the Department of Business and Trade
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Iron and Steel Evolution x SMRs

A Fossil-free iron and steel is starting to break through as a material of
choice for responsible procurement in a sustainable economy.

A Steelmaking globally contributes
8% or more of annual human CO2
emiSSiOnS. Many Steel brangs nOW. Sustainable ste:elrrl?king requires,c,ieip CO, emission redijcti.c-ms eq
oOoc2dWc WhNIl DIJUK WY NnnIJlI RUDRNHMHIeetSb<kfR2¢ | RY 2 t LU
national or international standards 38

are emerging (Responsible Steel,

Global Steel Climate Council, Low \
Emissions Standard Steel, the “”

Taxonomy of Green Steel for India) °

In tandem with growing market
demand for independently “aw  mm  mo  am om0 wm

Ce rtlfl ab I e I OW e m b O d I e d e m I SS I O n In the Sustainable Development Scenario, iron and steel sector direct CO, emissions are reduced by 55% by 2050 I

p ro d u CtS . In the Faster Innovation Case, emissions are reduced by 90% by 2050.

2B, Materials
: \4 Processing 7
Institute © Materials Processing Institute '
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Iron and Steel Evolution x SMRs

A Deep decarbonisation of iron and steel is possible through a combination of
electrification and fuel switching

ANGIUIWs YI Gl Kkt WnRIt qWUUs WHe RGI WhnYtt RGW
stream from 2026, reducing iron by DRI but using hydrogen not natural gas,

then melting it and blending with recycled scrap in EAFs, casting and rolling
It into shape T with the whole operation powered by renewable electricity.

A Other steelmakers and iron ore suppliers are transitioning to these
technologies more gradually over the next decade.

ANGUWg!l ¢ Ut RgRYULWes ¢! Wnl YO Wh RUtg-sidal ¢ q Il
activity on one site powered ultimately by one pile of coal) is disrupting
Iron ore supply chains, metallic iron supply chains, and steelmaking

Materials
Processing
Institute © Materials Processing Institute
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Production:

Demand t CO2/tLS Scope 1,2,3 emissions per OBM dilution

(green steel markets in highlighter)
Ore-Based Metallics (OBM) Demand

Production

Recommendations I

100% scrap+ scrap+ scrap+ scrap_ scrap+ scrap+ scrap+ scrap+ scrap+
scrap 10% pig 20% pig 50% pig 10% 20% 50% 10% 20% 50%
NGDRI NGDRI NGDRI H2DRI H2DRI H2DRI

Bscopel Mscope2 Mscoped

Materials /\
4 Processing A\ IL|’1|?ovate
&% Institute UK PRIMARY STEELMAKING PRODUCTION REVIEW WEBINAR MARCH 2026 © Materials Processing Institute BEIEk




Iron and Steel Evolution x SMRs

A This level of decarbonisation is significant for any energy grid or supply
chain, particularly once DRI plants switch from natural gas to green
hydrogen:

A a hydrogen DRI plant producing 2 million tonnes of iron per year would
require around 12GWh of electrical power annually for electrolysis and
heating of the hydrogen.

A A downstreamsteelplant would have a similar order of magnitude of
electrical load, equivalent to a small city.

A This is whysteelplants already have their own power stations..

Materials
Processing
Institute © Materials Processing Institute
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Iron and Steel Evolution x SMRs

A The attractive synergies between largsteelplants and nuclear power is that
lower point source emissions marry with a high baseload high temperature
heat output which can supply electrical power, direct heat and electrical or
thermally cracked hydrogen, all three of which can be utilised in making iron
and steel, and forming it into products.

A Hydrogen DRI plants typically operate at around 90TC; electrical
steelmaking has a variable and spiky, but predicable load of hundreds of
MW, and rolling and forming steel often requires temperatures of 110 or
more.

A In terms of hazard management, bkmajor steelmaking sites are already top
tier COMAH.

A Challenges will be around lead times, reliability, whole life costs, and
e COGRNRECGQRYUWNY! WhnN! JXUW qJIJdk Wa ¢ |
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Reality

Possibility

Materials
% Processing
Institute © Materials Processing Institute




Reality

Possibility

Accelerating

through credible
partnerships

Derisking through crédible-demonstration

w8 Materials
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Thank you z
please get in touch

Shiva Sundaram Mark Allan
Commercial Director Green Steel Centre

Shiva.Sundaram@mpiuk.com Mark.Allan@mpiuk.com

oma e

enquiries@mpiuk.com
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+44 (0)1642 382000

www.mpiuk.com
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Nuclear for Industrial
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Dr Rob Mossop
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