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PANEL 1
Technological Innovations in SMRs for Materials 
Processing

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

ÅEd Hawkes, Engineering Director ï Fusion and Modular 

Nuclear, Assystem
ÅMark Allan, Green Metals & Green Steel Centre Leader, 

Materials Processing Institute
ÅRob Mossop, Consultant, Equilibrion
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The Role of AMRs 
in Decarbonising 
Industry .

NEW NUCLEAR WATCH INSTITUTE
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Assystem in nuclear .
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Å 60 years of expertise.

Å Ranked in the TOP 3 independent 

nuclear engineering companies in 

the world.

Å 5,000 engineers & technicians 

dedicated to nuclear.

Å Capabilities across the full nuclear 

lifecycle.
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The Nuclear Landscape .

Generation I

Generation II

Generation III/III+

Generation IV

Generation I

Early Prototypes

Å Calder Hall

Å Shippingport

Å Douglas Point

Å EBR-I

Å Obninsk

Generation II

Large-scale Power 

Stations

Å AGR

Å PWR

Å BWR

Å CANDU

Generation III/III+

Evolutionary Designs

Å EPR ð Hinkley Point C, Flamanville 3, Olkiluoto 3

Å AP1000 ð Vogtle 3&4, Haiyang, Sanmen

Å APR-1400 ð Barakah, Saeul

Å Small Modular Reactors ð RR SMR, AP300, BWRX-300, 

Nuward, NuScale

Generation IV

Innovative Designs

Å SFR ð TerraPower, PMBR

Å LFR ð BREST-OD-300

Å HGTR ð X-energy

Å MSR ð Kairos Power

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.world-nuclear-news.org/articles/key-equipment -manufactured-for-

brest-od-300-reactorower_station; https://gif.jaea.go.jp/about/index_eng.html
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The AMR Landscape.

https://www.gen -4.org/generation -iv-criteria-and-technologies
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Putting the ôAõ in AMR.

Å Exotic coolants allow unpressurised operation due to high boiling 

points, reducing the risk associated with coolant leaks.

Å Several AMR designs have high thermal inertia, providing longer 

windows before operator intervention is required.

Å Molten Salt Reactor designs with liquid fuels have fusible plugs that 

drain the fuel in faulted conditions, preventing accidents.

Å Accident-tolerant fuels offer significant safety, and hence plant 

simplification, benefits.

Å 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/
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AMRs and Industrial Applications .

ÅAMR technologies offer opportunities to help decarbonise 

a range of industrial processes beyond just electrification.

ÅHigher operating temperatures open up the potential 

high-temperature heat off -take for industrial applications, 

including hard-to-abate sectors.

ÅHigher operating temperatures allow greater efficiencies 

to be achieved and the direct use of nuclear heat also 

avoids inefficiencies associated with the production of 

electricity.

ÅThe 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.

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

heat-for-industry
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The Nuclear Anchor .

Å The safety benefits of AMRs also allow 

opportunities for siting closer to industrial off -

takers and population centres.

Å This increased flexibility in siting allows a new 

nuclear to act as an anchor project around which 

new industrial off -takers can develop.

Å 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.

Å Increasing ôpullõ from potential off-take projects 

and local industrial clusters.



19

Bay Hydrogen Hub .

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

hydrogen.

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

Å 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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Thank you .
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Synergies and opportunities..
Materials processing x SMRs
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© Materials Processing Institute© Materials Processing Institute 

We are the independent, one-stop 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 
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

www.mpiuk.com
Materials and Process Innovation
for a Sustainable Future   

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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Derisking Green Steel is about people, plant and vision
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ÅFossil-free iron and steel is starting to break through as a material of 
choice for responsible procurement in a sustainable economy. 

Iron and Steel Evolution x SMRs

ÅSteelmaking globally contributes 
8% or more of annual human CO2 
emissions. Many steel brands now 
őċƻĲШċШћŊƖĲĲŰќШŸŉŉĲƖŔŰŊШċŰĬШƻċƖŔŸƨƚШ
national or international standards 
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 
certifiable low embodied emission 
products.
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ÅDeep decarbonisation of iron and steel is possible through a combination of 
electrification and fuel switching

ÅÑőĲШƽŸƖũĬќƚШŉŔƖƚƣШŰĲƽШĤƨŔũĬШћŉŸƚƚŔũШŉƖĲĲќШƓũċŰƣƚШċƖĲШƚĦőĲĬƨũĲĬШƣŸШĦŸůĲШŸŰШ
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 т with the whole operation powered by renewable electricity. 

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

ÅÑőĲШƣƖċŰƚŔƣŔŸŰШċƽċǃШŉƖŸůШћŔŰƣĲŊƖċƣĲĬќШƚƣĲĲũůċťŔŰŊШыċũũШƣőĲШŸƖĲ-to-steel 
activity on one site powered ultimately by one pile of coal) is disrupting 
iron ore supply chains, metallic iron supply chains, and steelmaking

Iron and Steel Evolution x SMRs
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ÅThis level of decarbonisation is significant for any energy grid or supply 
chain, particularly once DRI plants switch from natural gas to green 
hydrogen: 

Åa 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. 

ÅA downstream steelplant would have a similar order of magnitude of 
electrical load, equivalent to a small city. 

ÅThis is why steelplants already have their own power stations..

Iron and Steel Evolution x SMRs
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ÅThe attractive synergies between large steelplants 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. 

ÅHydrogen DRI plants typically operate at around 900 °C; electrical 
steelmaking has a variable and spiky, but predicable load of hundreds of 
MW, and rolling and forming steel often requires temperatures of 1100 °C or 
more. 

Å In terms of hazard management, all major steelmaking sites are already top-
tier COMAH.

ÅChallenges will be around lead times, reliability, whole life costs, and 
ƕƨċũŔŉŔĦċƣŔŸŰШŉŸƖШћŊƖĲĲŰШƚƣĲĲũќШůċƖťĲƣШƚƣċŰĬċƖĬƚШ

Iron and Steel Evolution x SMRs
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Synergy is great, action is greater

Power to make materials

Materials to make 
power

AI and HI

Hot heat, predictable loads
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Possibility

Reality
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Possibility

Reality

Derisking through credible demonstration

Accelerating 
through credible 

partnerships
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Thank you ɀ 
please get in touch

Shiva Sundaram
Commercial Director
Shiva.Sundaram@mpiuk.com

email

enquiries@mpiuk.com

Mark Allan
Green Steel Centre
Mark.Allan@mpiuk.com

www.mpiuk.com

Phone
+44 (0)1642 382000

https://gamma.app/?utm_source=made-with-gamma
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