


 09.00: Welcome Address
Craig Nicholls, Innovation Manager - Operations & Maintenance, ORE Catapult

 09.15: Introduction to GLEAM and the Bridge 
Matthew Thornton, Commercial Manager, The Bridge, University of Lincoln

 09.30: Introduction to ORE Catapult, the OMCE and the Scale of Opportunity 
Katharine York, OMCE Manager, ORE Catapult

 09.45: Opportunities in Fusion 
Paul Goodwin, Group Lead for Manufacturing Technology & Equipment Qualification, 
UK Atomic Energy Authority

 10.00: The Role of Hydrogen in Net Zero
Cedric Hanson, Business Development Manager Applications, BOC Ltd.

 10.15: Hydrogen Sector Developments and Links with CCUS in the Humber 
Ian Livingston, Project Manager – Humber Cluster, UK Low Carbon Solutions , Equinor ASA

 10.30: Opportunities for Rare Earths for EVs and Wind Turbines 
William Izod, Chief Commercial Officer, Pensana

 10.45: Refreshment break
 11.00: Panel discussion and audience Q&A
 11.30: Networking and tech demonstrations
 12.00: Close and depart



 The Greater Lincolnshire Engineering And Manufacturing (GLEAM) Network is an initiative founded by the University of Lincoln,

Greater Lincolnshire Local Enterprise Partnership (GLLEP), and Business Lincolnshire and managed by the Bridge. 

 GLEAM provides a knowledge-intensive business corridor locally at the heart of the manufacturing business in Greater 

Lincolnshire and is open to all manufacturing businesses in Greater Lincolnshire. Members are able to join free of charge and gain 

access to a range of benefits, including Affiliate Partner Membership with Make UK. 



 Join Make UK as an Affiliate Member

 Make UK Affiliate Membership is open to members of 

Make UK partner organisations. You’ll receive industry 

information and insight, contribute to Make UK’s policy 

positions and have access to events, guidance and 

support on issues affecting our sector.

 To register for Affiliate Membership just complete the 

form at: 

https://www.makeuk.org/affiliate-member-registration

https://www.makeuk.org/affiliate-member-registration


 Bridge operates from the 
University of Lincoln and has a 
dedicated team of R&D project 
specialists working alongside the 
University’s academic community.

 We help businesses access 
technologies and methods at the 
forefront of research to create 
R&D solutions, and drive 
innovation.







 With programmes designed to increase businesses’ 
competitiveness, Bridge has delivered innovation to 
businesses and connected regional and international 
supply chains to cutting-edge materials science and 
engineering in the manufacturing and engineering 
sectors.

 Bridge has supported manufacturing businesses to 
access technologies at the forefront of research to 
deliver effective problem solving and to develop the 
workforce of tomorrow through accredited training.



View the video at: https://youtu.be/MV4p10BlHJ0

https://youtu.be/MV4p10BlHJ0


 Visit our website for a virtual walkthrough of the Bridge 
at https://www.thebridge-lincoln.org/

 Follow us on:
 https://www.linkedin.com/company/thebridge-lincoln
 https://twitter.com/thebridge_linc
 https://www.instagram.com/bridge_lincoln/

 E. mthornton@lincoln.ac.uk

https://www.thebridge-lincoln.org/
https://www.linkedin.com/company/thebridge-lincoln
https://twitter.com/thebridge_linc
https://www.instagram.com/bridge_lincoln/
mailto:mthornton@lincoln.ac.uk


Introduction to ORE Catapult, 
the OMCE and the Scale of 
Opportunity 

Katharine York
OMCE Manager
ORE Catapult



Credit: Equinor Hywind Floating Offshore Wind Farm

Operations & Maintenance 
Centre of Excellence



Catapult Network – A National Capability

• Network of 9 world-leading technology innovation centres.
• Independent & not-for-profit. 
• Goal is to transform the UK's capability for innovation –

bridge the “valley of death” between research and 
industry.

• Physical centers, cutting edge R&D infrastructure, technical 
experts.

• Core grant leveraged with industry and other public 
funding.

• Catapult Network: https://catapult.org.uk/
• ORE Catapult: https://ore.catapult.org.uk/

https://catapult.org.uk/
https://ore.catapult.org.uk/


The UK’s leading technology innovation and research 
centre for offshore renewable energy

Mission: to accelerate the creation & growth of UK 
companies in the offshore renewable energy sector. 

• Unique facilities, research & engineering capabilities

• Accelerating creation and growth of UK companies

• Reducing cost and risk in renewable technologies

• Growing UK economic value

• Enabling the transition to a low carbon economy

• Help the UK economy by enabling innovation

Offshore Renewable Energy 
Catapult



OMCE
At the entrance to Grimsby 
Docks



ORE Catapult

RWE

Ørsted

GLID / XceCo

CWind Training

Grimsby – home to Operations & Maintenance



INTERNAL
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Name MW No. of 
Turbines

UK Homes 
powered

Lynn and Inner 
Dowsing, 
GLID

194 54 130,000

Lincs, Ørsted 270 75 240,000

Westermost Rough, 
Ørsted

210 35 150,000

Humber Gateway. 
RWE

219 73 170,000

Race Bank, Ørsted 573 91 400,000

Hornsea 1, Ørsted 1218 174 ↑1 million

Triton Knoll, RWE 857 90 800,000

Hornsea 2, Ørsted 1386 165 1.3 million

Sofia,RWE 1400 100 1.2 million

Hornsea 3, Ørsted 2800 Up to 
231

↑ 3.2
million

Hornsea 4, Ørsted ~260
0

TBD TBD

Race Bank Extension, 
Ørsted

~573 TBD TBD

Outer Dowsing
Green Investment 
Group & Total

1500 TBD TBD

Dogger Bank South –
East, RWE

1500 TBD 1.7 million

Dogger Bank South –
West, RWE

1500 TBD 1.7 million

Sofia
(1,400 MW)

Triton Knoll 
(857MW) Outer Dowsing

(1,500MW)

Dogger Bank 
South - East
(1,500MW)

Status

Operational

Under Construction

Planning

Pre-planning

Dogger Bank 
South - West
(1,500MW)



Key themes in O&M

Smarter
Data analysis, digital twins, solution simulation, economic analysis 

Safer
Robotics and Autonomous Systems (RAS), advanced comms, remote sensors, AR, new 
tooling, advanced training

Greener
End-to-end Clean O&M: Clean Maritime, Circular Economy, Decommissioning



Operations & Maintenance 
Centre of Excellence (OMCE)



Applied 5G testbed

Development, demonstration 
and test zone for:
• Robotics and Autonomous Systems 

(RAS)
• remote sensors
• Wearables
• advanced communication technologies
• zero emission vessels
• smart ports
• aquaculture…?

Working with:

Led by:



GLASGOW

BLYTH

LEVENMOUTH

GRIMSBY

ABERDEEN

CHINA

LOWESTOFT

PEMBROKESHIRE

CORNWALL

Email us: info@ore.catapult.org.uk

Visit us: ore.catapult.org.uk

Engage with us:

CONTACT US



Opportunities in Fusion

Paul Goodwin
Group Lead for Manufacturing 
Technology & Equipment 
Qualification
UK Atomic Energy Authority



|

Opportunities in Fusion
Paul Goodwin
MTEQ Group Lead, FT Division, UKAEA

GLEAM: Manufacturing Net-Zero
22nd November 2023



|

In a fusion power plant (tokamak):

• Plasma at 150,000,000°C.

• Fuse hydrogen isotopes; deuterium and tritium.

• Generate 17.6MeV energy per fusion reaction.

• Use a combination of high temperature and 
magnetic confinement to enable fusion (other 
methods possible).

Fusion overview

Not protectively marked24

In the sun:

• Core temperature of 15,000,000°C.

• Fuse hydrogen isotopes to form He.

• Uses gravity to enable fusion.

15,000,000 K

Combining 
small nuclei 
to release 
massive 
energy



|

Designing a sustainable fusion reaction

Not protectively marked25

• Abundance of deuterium in seawater.
• BUT Tritium is very limited (tens of kgs global supply, almost 

exclusively from CANDU reactors).

Coal-fired plant = 2.7 
MT coal p/a

Fusion plant = 
0.25 T DT p/a

A sustainable tokamak design is required to breed more tritium than it consumes. The concept is to 
surround the reactor core with a breeder blanket containing Lithium 6 which the passing neutrons convert 
to helium + tritium (which is then collected and fed back in to the reaction).  



|

Designing to contain a fusion reaction

Not protectively marked7

Joint European Torus (JET)

Source: https://ccfe.ukaea.uk/research/joint-european-torus/

Q = 0.67 (1997 peak record)
Or; Q = 0.3 (2022, longest sustained pulse)

First plasma: 1983

Plasma volume = 100 m3

No tritium breeding capability.

Source: https://www.flickr.com/photos/oakridgelab/41783636452/

International Thermonuclear 
Experimental Reactor (ITER)

Q = 10

First plasma: 2025 2027

Plasma volume = 830 m3

Test blanket module (TBM), tritium breeding system 
test capability.

Source: https://www.euro-fusion.org/news/2020/december/expert-
panel-approves-next-demo-design-phase/

Q = 25

First plasma: ~2050

Plasma volume = 1500 - 2500 m3

Full tritium breeding capability.

DEMOnstration power plant

Commercial fusion power



|

“

”
|

Deliver a UK prototype fusion energy plant, 
targeting 2040, and a path to commercial 

viability of fusion.
STEP mission

27

To lead the delivery of sustainable 
fusion energy and maximise the 
scientific and economic benefit.

UKAEA mission

Not protectively marked



|28 Not protectively marked
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West Burton – the home for STEP

29 Not protectively marked



|
Bioshield

Designing to contain a fusion reaction

Not protectively marked9

Poloidal field coils

Toroidal field coils

Breeder blankets 
(outboard)

Vacuum vessel

Shielding

DivertorsCryostat

First wall (outboard)



|

Materials challenges

Not protectively marked10

Magnets
• Very sensitive to neutron damage.
• Cooled to ~20K.

Divertors
• Heat loads up to 20 MW/m2.
• Plasma effects (erosion, 

sputtering…)

Blankets
• High temperatures 

(550°C+).
• Radiation damage (100’s 

dpa) and transmutation 
effects.

• Corrosion effects.
• Creep effects.
• Limiting tritium ingress.
• Magnetic field interactions 

(magnetohydrodynamics).
• Waste considerations.

Shielding
• Protect the magnets from 

neutrons.
• Maximise efficiency in small 

volumes.
• Operate in temperatures of 

1000°C+.

First wall / armour
• Protect underlying material 

from plasma.
• Heat loads up to 5MW/m2.
• Plasma effects (erosion, 

sputtering…).Vacuum vessel
• Maintain high vacuum.
• Maintain integrity – safety critical 

component.



|

Challenge example: ITER Vacuum Vessel 

32

• Material manufacture
• Over 5200 tonnes (nett after manufacturing) of nuclear grade 

steel
• Forming

• Complex 3D geometries required
• Large variance in size and geometry
• Heavy plant required

• Welding
• Over 15 km of full penetration EB and TIG welds
• 25 tonnes of filler metal
• ~150 coded welders working two daily shifts for four years

• NDE
• 100% volumetric inspection of all welds

Not protectively marked
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Forging + machining conventional; understood; can be wasteful in material; long lead times

Advanced Casting issues with defects; microstructure variations with cooling in different 
cross sections

Near net shape HIPing moderate TRL; needs development; powder quality and handling; 
HIP facilities limited in size

Additive manufacturing allows complex geometries; lower TRL; needs development; defect 
control required

Joining of dissimilar metals: steel / CuCrZr / W without introducing weak weld zones; 
EB welding; friction welding; diffusion or HIP bonding 

Component Manufacturing options

Drivers: ability to manufacture the design; desire to eliminate joints; desire for ‘near net shape’ 
components; desire to allow maintenance / repair to maximise plant availability, controlled costs 

Not protectively marked
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There is no ‘one size fits all’ manufacturing route and all may potentially have 
to be used in combination to manufacture the required tokamak components. 

All offer potential benefits in terms of component performance, manufacturability, etc 
but have issues with: 

Component Manufacturing options

• current MRL vs required MRL
• scalability
• cost to develop; time to develop
• supply chain maturity, viability and capacity
• cost of manufacture
• how to qualify manufacturing process and components for service

Not protectively marked
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Fusion - A major manufacturing challenge 
and opportunity

Not protectively marked



The Role of Hydrogen in Net 
Zero

Cedric Hanson
Business Development 
Manager Applications
BOC Ltd.



Making our world more productive

The Role of Hydrogen in Net Zero

Cedric Hanson
Business Development Manager
BOC Ltd
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World Production of Hydrogen 1990 - 2050

Low-carbon Hydrogen 
Early Days.. 

11/30/2023 Lsource:

Low-carbon Hydrogen 
Early Days.. 
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Only By Accelerating Access to Hydrogen Can we Unlock Net Zero

– Hydrogen can carry energy to hard-to-decarbonise sectors 
with no greenhouse gas emissions at point of use.

– Achieving the UK’s ambitions to produce 10 GW 
(90TWh/year) of low-carbon hydrogen by 2030 will require 
significant and rapid advances in the scale of current 
capacity and end-uses.

– Low-carbon hydrogen will be essential for 

– Meeting the UK’s CB6 target to reduce emissions 78 per cent 
on 1990 levels by 2035. 

– Achieving net zero by 2050

– UK Gov analysis suggests 250-460TWh of hydrogen could be 
needed in 2050 

– making up 20%-35% of UK final energy consumption

11/30/2023 Lsource: UK Hydrogen Strategy  2021; UK Hydrogen Strategy (publishing.service.gov.uk)

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1175494/UK-Hydrogen-Strategy_web.pdf


40

Climate Change Committee (CCC): Carbon Budgets 

30/11/2023
Advice on reducing the UK’s emissions - Climate Change Committee (theccc.org.uk)

https://www.theccc.org.uk/about/our-expertise/advice-on-reducing-the-uks-emissions/


41

BOC Supporting Greater Lincolnshire and UK industry 

30/11/2023

BOC’s Hydrogen Plant, Teesside

BOC Immingham Special Gases Plant

BOC Scunthorpe Air Separation Plant
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The scale of the challenge – Fossil 80% Electric 20%

Source:- C Stait form internet public domain information and calculation 

736 Twh

Gas Pipes
Electricity 

Pylons

275 Twh 634 Twh

Petroleum 
Pipes

30/11/2023
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Options in the future for Industry 

Fuel Switch CCUS

30/11/2023

Reheat furnace on hydrogen  Linde carbon capture plant Induction melting

Electrification
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Today's Drivers 

30/11/2023

Price volatility High energy price Carbon compliance

Prices of carbon trading worldwide 2023, by jurisdiction
Published by Ian Tiseo, Jul 6, 2023

https://www.statista.com/aboutus/our-research-commitment
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BOC’s Hydrogen Production Plants in the UK and Ireland

11/30/2023 Linde/Praxair Business Confidential 

– 7 hydrogen production plants

H2 production - electrolysis
H2 production – steam 
methane reforming
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BOC Middlesbrough, Teesside – Large Scale Hydrogen Example

Wilton 
International

Tees Works Site

BOC

North Tees/Seal Sands
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Pipeline Grid Connecting Our Customers 

30/11/202347

TEESPORT

WILTON
INTERNATIONAL

SEAL SANDS

BOC OXYGEN
BOC NITROGEN
BOC HYDROGEN

BILLINGHAM

NORTH TEES

GREATHAM

WILTON

BOC

BOC

REDCAR
TEESWORKSSEAL SANDS
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Teesside Hydrogen

 One of the UK’s largest Steam Methane
Reformers (SMR) brought on stream in 2002

 24/7/365 operation

 Manned by single operator with back up by
BOC’s Remote Operating Centre at Sheffield

 Hydrogen is supplied by pipeline to the Wilton
International complex over 8 km away

 Hydrogen trailer filling is available for customers
not connected to the pipeline and takes place at
the air separation facility at Teesport



49

Teesside Hydrogen CO2 Capture

 The existing SMR is based on the SABIC North Tees
site

 Our intention is to construct the CO2 capture plant in
the area marked in red.

 Proximity to the proposed Northern Endurance
Partnership CO2 capture pipeline routing is
favourable

 If we are successful in obtaining funding under the
Cluster Sequencing competition the installation of
the capture facility will convert our hydrogen
production from grey to blue

 Blue hydrogen is seen a key enabler in transitioning
industry to a low carbon future



50

Post Combustion Capture Plant

 The Post Combustion Carbon Capture plant will
be designed and constructed by BOC’s sister
company Linde Engineering

 Linde Engineering are one of the world’s leading
EPC contractors with many years of experience in
constructing and commissioning capture facilities

 It is envisaged that the facility will capture over
200,000 tonnes of CO2 per year

 In keeping with the Cluster Sequency
Competition timeline, if BOC successful with our
application the facility will be onstream in 2027

View of a typical PCC installation
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Supporting the transition 

30/11/2023

– World first, successful production of float 
glass using hydrogen

– 100% Hydrogen firing achieved  - Glass 
unaffected

– Customer – ‘Demonstrate feasibility of 
Hydrogen Conversion’ – Achieved

– BOC – ‘Demonstrate delivery of large scale H2 
trial’ – Achieved

– 8  x 2900Sm3 BOC tube trailers per day 

– approx. 100 tube trailers supplied for project 

– World First Net Zero Fuel mix for clinker 
production

– Up to 10 trailers per day

– Clinker production unaffected

– Max flow rate of ~3500+ Sm3/hr achieved 
(1 x trailer every 25 mins)

Glass MineralsConsumer Products

– Hydrogen as a replacement fuel in a boiler

– Proving mixtures up to 100% hydrogen

– Safe and reliable operation of an industrial 
hydrogen fired boiler demonstrated

NEPIC Clean Growth Conference 2022: Net Zero in the North East - Ian Hibbit, BOC
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Important Uses of Hydrogen: Chemicals

11/30/2023 Footer

Inorganic (nitrogen) fertiliser
Hydrogenation
Methanol

Hydrocracking
Desulphurisation
Plastics and polymers
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DRI Iron for Green Steel

11/30/2023 Linde Business Confidential 
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Other High Heat Processes – Cement, Lime, Glass

11/30/2023 Linde Business Confidential 
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Marine – as methanol or ammonia fuel

11/30/2023 Linde Business Confidential 
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Jet Aviation

11/30/2023 Linde Business Confidential 
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Trucks, Coaches, Rural Trains

11/30/2023 Footer
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Non-Road Mobile Machinery

11/30/2023 Linde Business Confidential 
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Mobile Generators 

11/30/2023 Lsource:
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Fusion Energy – Hydrogen and its Isotopes

11/30/2023 https://www.icheme.org/knowledge-networks/communities/member-groups/london-and-south-east-coast/events/4-11-21-fusion-energy-where-are-we-now-and-what-does-it-mean-for-chemical-engineers/
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The time to act is now..

30/11/2023

The financial drivers to change to a decarbonized operation are here 
today and will get stronger 

Hydrogen is a suitable fuel for the replacement of hydrocarbons  in 
many processes 

Process optimization & intensification will mitigate today’s costs, ready 
for CCUS tomorrow

BOC can supply technology, assets and industrial gases to support 
your path towards decarbonisation 



Making our world more productive

Thank you for your attention.

Cedric Hanson C.Eng, MBA, FIChemE - Business Development Manager Applications, BOC

cedric.hanson@boc.com
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Heating Values of Various Fuels

– https://world-nuclear.org/information-library/facts-and-
figures/heat-values-of-various-fuels.aspx

– Hydrogen 120-142MJ/kg

– Petrol 44-46MJ/kg

– Diesel 42-46MJ/kg

– Crude oil 42-46MJ/kg

– Hard Black Coal 23.9MJ/kg

– Bituminous 17.4-23.9 MJ/kg

– Brown Coal (lignite) <17.4MJ/kg

30/11/2023 Footer

https://world-nuclear.org/information-library/facts-and-figures/heat-values-of-various-fuels.aspx
https://world-nuclear.org/information-library/facts-and-figures/heat-values-of-various-fuels.aspx


Hydrogen Sector 
Developments and Links with 
CCUS in the Humber 

Ian Livingston
Project Manager – Humber 
Cluster
UK Low Carbon Solutions
Equinor ASA



Building a Hydrogen Economy in the Humber
GLEAM Presents: Manufacturing for Net-Zero with ORE 
Catapult
22nd November 2023



Internal

Shaping the future of CCS and low-carbon hydrogen

15-30
CO2 transport and 
storage capacity 
by 2035

Equinor share

25
CO2 transport and 
storage market share in 
Europe by 2035

> 10
Clean hydrogen market 
share in Europe by 2035

>3-5
Clean hydrogen projects by 
2035

69 |



Internal

Equinor’s CO2 T&S, hydrogen and CCS post combustions portfolio

Northern Lights

• CCS for industry
• Transport of CO2

by ship
• Open/ flexible

2024>

• Liquid hydrogen for 
maritime

• Distribution of H2
• Integration with 

existing
onshore plants

• H2/Ammonia –
Barents Blue

2025

• Hydrogen for 
industry/power

• Blue Ammonia

2026

• Hydrogen for 
industry 
(H2morrow steel)

• Hydrogen to 
power/industry 
(Magnum)

• Flexible back-up for 
intermittent 
renewable

• Market based H2 
approach

2027/28

Post-combustion 
portfolio

• Hydrogen  
production from 
offshore (wind) 
renewable

• H2 for industry
• Back-up renewable 

intermittence

2027

Hydrogen Norway NW EuropeZero Carbon 
Humber NortH2

CCGT with CCS for 
industry
• Net Zero Teeside
• SSE Peterhead
• SSE Keadby 3

Transport & Storage (T&S) Blue/green H2 and low carbon power

• Pipeline transport
• Storage for Humber 

and Teesside
• Potential scale-up 

opportunities 
identified

2026

Northern 
Endurance 
Partnership

Polaris

• Storage solution for 
Barents Blue

• Offshore off-loading 
concept

70 |   

Progressing where advanced CCS/H2 policies | Require large CO2 storage capacity

North Sea Basin

• In-house general 
screening

• Saline and depleted 
fields

• Supply hydrogen 
and collect CO2 in 
a large US 
industrial area

• Offer geological CO2
storage for 
industrial 
decarbonisation

2029

Tri-State



Scotland Net Zero 
Infrastructure

(onshore & offshore)

Industrial Cluster Projects

(onshore & offshore)
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H2H Saltend
• 600 MW blue hydrogen plant 

• Minimum 95% CO2 capture (~0.9 MTPA)

• Location in Saltend Chemicals Park in Hull, UK

• Target start-up in 2028, pending access to CO2 T&S

• FEED and EPC option awarded to Linde Engineering. 
4-year O&M by BOC

• Decarbonising offtakers within power, chemicals, 
feedstock and heat

• Steppingstone towards UK target of 10 GW H2
deployed by 2030

• Potential public private partnership through 
funding. Due diligence ongoing

• CO2 Transport & Storage by Northern Endurance 
Partnership (NEP)

FEED / EPC / O&M Contract



Open

Proposed Humber Projects 

Keadby 2 (900MW)
50% H2 Power Station

Keadby 3 (900MW)
CCS Power Station

Keadby 4 (900MW) 
100% H2 Power Station

H2H Saltend 
(600MW)

H2 Production 
CCS enabled

Dogger Bank D

H2H production 2
(1.2GW)

H2 Production 
CCS enabled

H2 Storage
320 GWh (Up 
to 920GWh)Connections for 

Dogger Bank A & B 

CO2 NEP
CO2 piped for 

storage

Triton Power(1200 MW)
30% H2 Power Station
100% H2 Power Station

Hydrogen Hub 
Potential

Dashed line- Location to 
be determined



Openhttps://investhumber.com/documents/HED-Brochure.pdf



Opportunities for Rare Earths 
for EVs and Wind Turbines 

William Izod
Chief Commercial Officer 
Pensana



Developing an independent and 
sustainable supply of magnet metals in

support of Net-Zero

November 2023 LSE:PRE



IEA World Energy Outlook 2023: Electric Vehicles to 
increase 10-fold by 2030 amid ‘unstoppable’ net zero shift

The transition to clean energy is happening worldwide and it’s 
unstoppable. Electric vehicles are now expected to have a global market 
share of 38% of new sales by 2030.

Rapid uptake in EVs in recent years with projections now showing more 
than 220 million passenger cars on the road in 2030, a 20% increase in the 
2020 outlook.

Long lead times for mines and the associated infrastructure mean that 
scaling up supplies takes time, raising the risk of supply bottlenecks.

Demand for rare earths expected to increase
by almost 400% by 2030 under IEA APS

Rare earth elements (kt)

Electric vehicles 
Wind

Source: International Energy Agency: World Energy Outlook 2023



Fully engineered and permitted downstream UK 
Separation Facility.

Strategically located within Humber Freeport and
powered by low-cost offshore wind

Designed to produce 12,000 tonnes of TREO and 
4,400 tpa of NdPr oxides equivalent to ~5% of world 
demand.

Will create 450 jobs during construction and 150 
high-value full-time jobs.

Establishing a magnet metal supply chain to support automotive Electronic 
Drive Unit (EDU) and offshore wind manufacture in the UK
Saltend Chemicals Park, Humber Freeport



Looking to Establish an Independent Downstream Supply Chain

Upstream Separation Metallisation Magnet

• 40,000 tpa MREC
• Offtake underway
• Capex stage 1 US$200m
• Capex stage 2 US$105m
• Financing: ABSA, FSDEA &

multilaterals

• 12,500 tpa TREO
• 4,400 tpa NdPrO
• Fully Engineered &

Permitted
• 25% Japan Offtake
• Capex US$250m
• Proposed Finance: ABGSC 

Green Bond, recently 
announced ATF grant.

• 4,000 tpa NdPr alloy
• Low electricity cost
• Offshore Wind zero

carbon PPA from UK
Gov.

• Scoping Study underway
• Capex US$80 million

• UK/Europe location
• Japanese Partner /Customer

Mine & Processing Saltend Chemicals Park Yorkshire Energy Park

China controls 91% of Refining, 87% of Separation and 94% of Magnet Production
Source: Wall Street Journal - The U.S. Wants a Rare-Earths Supply Chain. Here’s Why It Won’t Come Easily. - WSJ

https://www.wsj.com/articles/the-u-s-wants-a-rare-earths-supply-chain-heres-why-it-wont-come-easily-dfc3b632


First magnet metal production facility powered by offshore wind delivering 
sustainability to the automotive sector
Yorkshire Energy Park

Situated 50m north of the separation facility and 
providing up to 50MW of on-site generation of green 
electricity and electricity from the grid.

UK Gov low cost, zero carbon PPA based on Energy 
Intensive Industry and British Industry Supercharger 
Schemes.

Interest from Automotive based in the UK, Ford/JLR. 

Siemens Gamesa adjacent blade factory.

R&D facilities and training centre.



Minister confirms that Saltend is of strategic importance to the UK and 
awards ATF Grant Funding

By 2030 the UK is expected to transition from being a 
major producer of internal combustion engines to a world 
leader in electric drive units (EDUs), producing three 
million EDUs annually, with a large proportion for export.

Without a secure magnet metal supply chain this is under 
threat.

Nusrat Ghani, Minister of State at the Department for 
Business and Trade and Cabinet Office, highlighted that the 
Saltend project would be an important step in supporting 
the UK automotive industry which employs 780,000
people.

Pensana has been nominated by the UK Government as a 
partner under the Minerals Security Partnership (MSP) 
between the US and its international allies.

Secretary of State for Business and Trade has offered a £4,000,000 
Grant towards the funding required to build the Saltend rare earth 

separation facility.



The UK’s current manufacturing facilities are planned to be
converted to EDU (electronic drive unit) manufacture with
an estimated 2-3 million units being produced in the future
with a large export component.

The UK also has a high-level of EDU technology which is 
being acquired by automotive OEM’s (eg: Mercedes buys 
UK Start-up Yasa) and it is hoped that this production will 
be maintained in the UK.

This will only happen if the supply chains for these are 
established in the UK. HMG is already working on electrical 
grade steels and rotor manufacture but needs to secure a 
magnet metal supply chain, such as the Saltend rare earth 
processing facility.

HMG wishes to utilise Pensana’s relationship with the 
world’s largest magnet manufacturer with a view to 
bringing their next investment to the UK.

Wind turbine nacelles is the other market the UK 
government is strategically interested in, however, without 
the supply chain of permanent magnets, this is likely to be 
lost to Europe and elsewhere.

The UK is currently a net exporter of 
automotive engines but needs a magnet 
metal supply chain to convert to 
electronic drive units (EDUs)



Saltend’s Importance as an Independent and Sustainable Supplier

European and UK electric vehicle industry

The UK will produce 2- 3 million Electric Drive
Units (EDU’s) annually from 2030.

Exporting around the world supporting the 
burgeoning demand for electric vehicles globally.

The UK and Europe remain committed to the 
Automotive sector and governments continue to 
offer support.

Highlighting Saltend’s growing importance as an 
independent and sustainable supplier and critical 
supporting supply chain for the Auto industry.



Pensana is partnering with Polestar 
(Nasdaq: PSNY) on its moon-shot goal of 
creating the first truly climate-neutral car 
by 2030.

The scope of the Polestar 0 project is to 
identify and eliminate all greenhouse gas 
emissions from the extraction of raw 
materials to when the car is delivered to 
the customer and onwards to the end of 
vehicle life.

PARTNERING WITH
POLESTAR

Chairman Paul Atherley with Hans Pehrson Project Lead, at the Stockholm launch of
Polestar's moon-shot climate-neutral car.



Cooperation Agreement with Equinor to Recycle Offshore Wind
Turbine Magnets using Low Carbon Hydrogen

Pensana is partnering with leading energy provider, 

Equinor, to develop a low-energy method for 

recycling end-of-life wind turbine magnets using low-

carbon Hydrogen produced from Equinor’s Hydrogen 

to Humber (H2H) at Pensana’s Saltend Rare Earth 

processing hub.

Pensana Chairman Paul Atherley with Equinor President and CEO 
Anders Opedal



PAUL ATHERLEY 
CHAIRMAN
Mr. Atherley is an experienced mining
executive and is the founder of the Company.
Previously Executive Director of the
investment banking arm of HSBC. He has
completed numerous successful acquisitions
and financings of resource projects in Europe,
China, and Australasia. He is a supporter of
Women in STEM.

TIM GEORGE
EXEC DIRECTOR/ CEO
A Minerals Engineer, Mr. George leverages
over 30 years of experience in the mining and
engineering sectors, with a broad experience
in mining project development throughout
Sub‐Saharan Africa.

JEREMY BEETON 
NON-EXEC DIRECTOR
Former Director General of the 2012 London
Olympic and Paralympic Games, Principal Vice
President of Bechtel, Advisory Board of PWC,
and Non-Exec of SSE Plc. Currently also a Non-
executive Director of John Laing.

RT HONBARONESS NORTHOVER 
NON-EXEC DIRECTOR
Baroness Northover was the Prime Minister’s
Trade Envoy to Angola (2016- 2020), Zambia
(2017-2020) and Minister in the Department
for International Development (“DFID”) 2011-
15, including serving as Parliamentary Under
Secretary and Africa Minister, 2014-15.

STEVE SHARPE
NON-EXEC DIRECTOR
Mr Sharpe is a highly experienced natural
resources financier. He is an Executive Board
Member of EIT Raw Materials. Previously, he was
Chair of AME Group, Managing Director at
Canaccord Genuity, Managing Director at
Endeavour Financial and held senior positions at
Standard Bank and NM Rothschild.

ALISON SAXBY
NON-EXEC DIRECTOR
Alison is an industry-leading expert with over 35
years of experience in industrial minerals and
metals. She was previously a Managing Director
at metals consultancy Roskill and was recently
appointed as Research Director of Project Blue.
Alison is the author of numerous publications
on critical and other minerals and was originally
trained as a mineral engineer.

ROBERT KAPLAN 
FINANCE DIRECTOR
Mr Kaplan is a Chartered Accountant with
over 20 years’ operating experience in the
African mining sector. He brings a broad
skill set in both the UK and sub‐Saharan
corporate finance together with experience
in mining operations in Angola, South Africa
and Tanzania.

ROCKY SMITH
CHIEF OPERATIONS OFFICER
Rocky Smith is a highly experienced
Chemical Engineer with 35 years’ rare earths
experience. He was Managing Director of
Molycorp’s Mountain Pass rare earth project
in California, US, which is now owned by
New York Stock Exchange listed MP
Materials.

WILLIAM IZOD
CHIEF COMMERCIAL OFFICER
William Izod has extensive experience in
managing and developing rare earth supply
chains, including 10 years working with large
multi-national companies, including
managing a Motor and Powertrain supply
chain controlling £1bn of annualised spend.

Strong Independent Board and Experienced Executive Management Team



CONTACT

Pensana Plc 
Rex House, 
4th Floor,
4 - 12 Regent Street, 
London,
SW1Y 4PE

@PensanaRE Pensana Plc

+44 203 356 2700

info@pensana.co.uk

pensana.co.uk

in

mailto:info@pensana.co.uk
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PENSANA Plc / COMPANY PRESENTATION

This presentation and any additional documents presented (together the “Presentation Materials”) are being supplied to you solely
for information only. The Presentation Materials do not constitute or form part of any offer or invitation to sell or issue, or any
solicitation of any offer to acquire or subscribe for, any securities issued or issuable by Pensana Plc (the “Company”) or any of the
business or assets described herein, nor shall any part of it nor the fact of its distribution form part of or be relied on in connection
with any contract or investment decision relating thereto, nor does it constitute a recommendation or inducement to enter into
any contract or commitment regarding the securities of the Company. In particular, this document and the information contained
herein does not constitute an offer of securities for sale in the United States.

The Presentation Materials do not contain all the information that a prospective investor may require about the Company or its
business, and have not been fully verified by the Company. It is not a complete statement of material information and is subject to
updating, revision and amendment in any way without notice or liability to any party. Recipients of these slides and/or persons
attending this presentation who are considering a purchase of ordinary shares in the Company are reminded that any such
purchase must be made solely on the basis of the information that the Company has officially released into the public domain.
Except where stated, the information disclosed in the Presentation Materials (“Information”) relates to the proposed business of
the Company at the date of this document. This presentation does not contain advice relating to legal, taxation or investment
matters. Whilst all reasonable care has been taken to ensure that the facts stated in these slides and this presentation are accurate
and the forecasts, opinions and expectations contained in these slides and this presentation are fair and reasonable, the
information contained in this document has not been independently verified and accordingly no representation or warranty,
express or implied, is made by the Company or any of its subsidiaries, directors, employees, agents and consultants as to the
accuracy, fairness or completeness of the information or opinions contained in these slides or this presentation and no reliance
should be placed on the accuracy, fairness or completeness of the information contained in these slides and this presentation. The
Company and its subsidiaries, directors, employees, agents and consultants shall have no liability (including liability to any person
by reason of negligence or negligent misstatement) for any statements, opinions, information or matters (express or implied)
arising out of, contained in or derived from, or for any omissions from the Presentation Materials, except liability under statute that
cannot be excluded. The information in the Presentation Materials have been provided by the Company or obtained from publicly
available sources. No reliance may be placed for any purposes whatsoever on the information or opinions contained in the
Presentation Materials or on their completeness.

The Presentation Materials may contain reference to certain intentions, expectations and plans of the Company (“forward looking
statements”). Those intentions, expectations and plans may or may not be achieved. Any forward-looking statements are subject to
inherent risks and uncertainties and are based on certain assumptions that may not be met or on which views may differ. The
performance and operations of the Company may be influenced by a number of factors, many of which are outside the control of
the Company. Actual future results may be materially different. No representation or warranty, express or implied, is made by
either the Company or any of its directors, officers, employees, advisers or agents that any intentions, expectations or plans will be
achieved either totally or partially or that any particular rate of return will be achieved. You are cautioned against relying upon any
forward-looking statement in this document which speak only as of the date of this document. The Company will not undertake
any obligation to release publicly any revisions to these forward looking statements to reflect events, circumstances and
unanticipated events occurring after the date of this presentation except as required by law or by a regulatory authority. Past
performance of the Company or its shares cannot be relied on as a guide to future performance.

Neither this document, nor any copy of it, may be taken or transmitted into any jurisdiction where it would be unlawful to do so. Any
failure to comply with this restriction may constitute a violation of relevant local securities laws.

The Presentation Materials do not contain an offer of securities in the Company, nor an invitation to apply for such securities.
The document does not involve or imply a recommendation or a statement of opinion in respect of whether to buy, sell or hold a financial
product. You should carry out your own independent investigations and assessment of the Information before acting and if you are in any
doubt about the information and statements in this presentation you should obtain professional advice from a person authorised by the
Financial Conduct Authority who specialises in advising on securities of the kind described in the Presentation Materials.

The Presentation Materials remain the property of the Company and may not be reproduced, distributed, transmitted or published (in
whole or in part) without the prior consent of the Company. Information in this presentation which is attributed to a named third
party source has not been checked or verified by the Company.

Neither this document nor any copy of it may be taken or transmitted into the United States of America, its territories or possessions or
distributed, directly or indirectly, in the United States of America, its territories or possessions. Neither this document nor any copy of it
may be taken or transmitted into Australia, Canada, Japan or the Republic of South Africa or to any securities analyst or other person in
any of those jurisdictions. Any failure to comply with this restriction may constitute a violation of United States, Australian, Canadian,
Japanese or South African securities law. The distribution of this document in other jurisdictions may be restricted by law and persons
into whose possession this document comes should inform themselves about and observe such restrictions.

This document has been prepared in compliance with English law and English Courts will have exclusive jurisdiction over any disputes
arising from or connected with the Presentation Materials.

CAUTIONARY STATEMENT



Refreshments and 
Networking

Back at 11.00



Panel Discussion and Q&A

Katharine York Paul Goodwin Cedric Hanson Ian Livingston William Izod
ORE Catapult UKAEA BOC Equinor ASA Pensana



Networking & Technology Demonstrations

5G Testbed 
Advanced Virtual Reality Simulation Technology
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