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Nigel Cornwall (Hydrogen East)

Update on hydrogen activity

What’s been happening?
• Hydrogen East have been busy:
o
o
o
o

Expanding our detailed mapping on Norfolk and Suffolk
Holding interesting discussions with a variety of local stakeholders
Progressing our thinking on possible transport hubs
Developing strategic papers to highlight the unique opportunities in our region

• But there’s also been a flurry of publications from government and policy
researchers, including:
o
o
o
o

The 10-Point Plan for a Green Industrial Revolution
Sixth Carbon Budget from the Committee on Climate Change
The long awaited Energy White Paper
Multiple policy papers looking at the challenges and opportunities in decarbonising the
North Sea energy landscape

Hydrogen in the 10-point plan (1)
Nov 2020: Hydrogen
given pivotal role in
the Prime Minister’s
10-point plan for a
green industrial
revolution

10-Point
Plan

10-point plan

2022: Provide finalised
hydrogen business
models to industry.
BEIS already
developing this with
Frontier Economics

Hydrogen
Strategy

Early 2021: Hydrogen
Strategy from BEIS,
providing direction on
ambitions, policies
and regulatory
changes required

Business
models

2025: Interim target to
have 1GW of
hydrogen production
capacity online. Plus
scaling up if hydrogen
heating trials

Blending
on Grid?

2023: Subject to
outcomes of trials,
government would
like to implement
20% hydrogen
blend in gas grid

Capacity
growth

Established
market

2030: Government would
like to see 5GW of lowcarbon hydrogen
production capacity and
the creation of a
‘Hydrogen Town’

Hydrogen in the 10-point plan (2)
Expectations
• Support for up to 8,000 jobs by 2030, potentially unlocking up to 100,000 jobs
by 2050 in a high hydrogen net zero scenario
• Over £4bn of private investment in the period up to 2030
• Savings of 41MtCO2e between 2023 and 2032, (equivalent to 9% of 2018 UK
emissions)
Delivery Mechanisms
• £240 million Net Zero Hydrogen Fund

• Hydrogen Strategy 2021
10-point plan

Sixth Carbon Budget
• Most ambitious carbon budget to date
• 78% reduction in emissions on 1990 levels by 2037
• 68% reduction by 2030 (UK’s Nationally
Determined Contribution under Paris Agreement)

• Hydrogen in ‘Balanced Net Zero Pathway’
• 90TWh of hydrogen produced annually by 2035
• 100 hydrogen refuelling stations by 2035,
building to 250 by 2040
• Hydrogen-ready boilers mandatory by 2025
• Hydrogen made using surplus renewable
generation set to rise from 30TWh in 2035 to
120TWh in 2050
• Hydrogen and CCS take-up across industry
• By 2035, hydrogen gas plants provide 20TWh of
generation, meeting 5% of demand
Sixth Carbon Budget, CCC, Dec 2020

The Energy White Paper
Hydrogen Headlines

Transport in focus

• Re-iterated ambitions from 10-point plan

•

£20mn in 2021 for HGV freight trials

• Hydrogen-ready appliances to be consulted
on in late-2021

•

• Working with Health and Safety Executive to
enable 20% hydrogen blend in national
network by 2023

£40mn innovation programme for best
fuel/vehicle combinations to decarbonise
construction, mining and other off-road
heavy vehicles by 2030

•

• £1bn UK energy innovation programme – for
future technologies such as advanced nuclear
and clean hydrogen

National Bus Strategy to be published
early-2021. £120mn in 2021/22 for 4,000
zero emission buses

•

More consideration on decarbonising rail
through battery and hydrogen use

•

£20mn Clean Maritime Demonstration
Competition

• Advanced nuclear could unlock efficient
production of hydrogen and synthetic fuels.

• Overarching market framework in Gas Act to
be reviewed to facilitate gas decarbonisation

Energy White Paper, Dec 2020

National Infrastructure Strategy
Hydrogen and CCS headlines:
• Would like UK to be a world leader in new technologies, including
hydrogen production and carbon capture and storage
• Identify that hydrogen economy could have significant role in the
‘levelling-up’ agenda
• Support the concept of ‘green growth areas’ in traditionally
industrial areas using low-carbon hydrogen, port infrastructure, CCS
and offshore wind
• It confirmed establishment of four CCS clusters by 2030, in addition
to ‘at least one CCS power station’
• Enabling heat decarbonisation by supporting the roll-out of existing
technologies like heat pumps and development of emerging
technologies like hydrogen
• The government will provide £20 million in 2021-22 to enable a UK
network of technology demonstrations in alternative marine fuels
and green shipbuilding, including hydrogen vessels trials in Orkney
and groundworks for a hydrogen port in Teesside

Norfolk/Suffolk headlines:

• Providing £39m to
Norwich including a
mobility hub at Norwich
station, and £95m to
Cambridgeshire and
Peterborough to invest in
public transport schemes
• Building the Great
Yarmouth Third River
Crossing in Norfolk and
Lake Lothing Third
Crossing in Suffolk

National Infrastructure
Strategy

Policy papers on the North Sea
• OGTC and OREC
published Reimagining a
Net Zero North Sea on 30
November
• 270TWh hydrogen
production in its
Transformational
Scenario

• 91MT/year of CCS
• 150GW of offshore wind
• 63,000 jobs created in
CCS and blue and green
hydrogen (2050)

• Policy Exchange
published Future of the
North Sea in November

• IPPR Net Zero North Sea,
published December
2020

• North Sea could provide
one-third of UK energy
needs (and more with
hydrogen and CCUS)

• Need managed
transition from fossil-fuel
extraction towards
increased investment in
renewables, hydrogen
and CCUS

• New holistic approach is
required, including
cross-border activities

• More from report author,
Ed Birkett, later on…

• Need a plan that is:
• Place-based
• People-based
• Sector-based

Sizewell C
Sizewell C – Expression of Interest
Shekhar Sumit (Program Manager)
Financing & Economic Regulation Team, Sizewell C
16 December 2020
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Sizewell C is ready to build, supporting the UK to build back better
Where are we with Sizewell C?
• Detailed buildable design.

• Submitted our Development Consent Order
application, after 8 years of consultation.
• Applied for a Nuclear Site Licence and have applied for
environmental consents as well.

• Early works on Sizewell C are ready to go.
• Large-scale nuclear is in Government’s Ten Point Plan
and National Infrastructure Strategy.
• Government has approved the start of funding
discussions for Sizewell C.
12

UK JOBS

Demonstrator project: “Greening” the construction of Sizewell C
The Demonstrator would be around 2MW and could
potentially be powered by Sizewell B.
Per day, this could refill on average:

• 16 buses; or
• 160 cars; or
• 4 trains
It could also help kickstart the local hydrogen
economy:
• Ports - decarbonise activities
• Shipping - provide clean fuel
• Bus/rail - refuel depots and vehicles
• Industrial and agricultural uses
13

Longer term: scaled-up electrolyser linked to the Sizewell C Energy Hub
We are exploring:
• using steam-based electrolysis to increase the
efficiency of the electrolysis process. This is a
currently available technology (a 720 kW system
was installed recently in Germany).
• working with freeport structures to supply
Sizewell C’s low-carbon hydrogen to local
manufacturers and ports sitting within the
potential Freeport zone.
• co-locating Direct Air Capture (DAC) at Sizewell C
making the project net negative emissions.
Hydrogen can be combined with the captured
carbon dioxide to produce low-carbon synthetic
fuels.
14

Sizewell C: Driving a Hydrogen Ecosystem Forward
Sizewell C is looking to help drive forward a hydrogen
ecosystem in the east of England / nationally:

• using requirements of SZC construction and local
stakeholders (e.g. local authorities) to drive the hydrogen
use case.
• leveraging geographical factors such as proximity to the
Bacton terminal (which could become a major hydrogen
reception / processing point) and ports such as Felixstowe
(which could be consumers of synthetic fuels).
• working with offshore wind both on the generation side
(providing firm supply) and on the consumption side (to
decarbonise offshore wind processes).
• working with bodies such as Hydrogen East which have a
similar vision to drive a hydrogen ecosystem in the region.
15

Current stage: Expression of interest
An Expression of Interest was issued in
November 2020 to identify suitable parties
interested in delivering the project:
Lot 1
•
•
•
•
Lot 2
•
•
Lot 3
•

Installation of electrolyser
Associated infrastructure
Operation and Maintenance
Decommissioning
Consumption at SZC
Non-SZC consumers
Project management services

The closing date is 8 January 2021.
16

Demand aggregation

The Hydrogen East approach
• Other workstreams elsewhere in GB looking
primarily at proving technological capability
through industrial clusters
• We will take a bottom-up approach across
the region
➢ Mapping and research

➢ Identifying solutions that give maximum
local benefit
➢ Credible regional use cases, aggregating
demand to pull-through supply
• Also a place-based and whole-system view
to ensure that we provide locally-tailored
solutions that exist symbiotically in the wider
energy landscape

Potential sources of demand in Suffolk
Local
Authorities
Municipal
operations

Agriculture
Transport and
heat

Road transport
Public and
private

Construction
of Sizewell C

Network Rail

Decarbonising
manufacturing
processes

Ports
Port-side
operations

Ports
Shipping

Hydrogen
blend for
CCGTs

Heat for
homes and
businesses

Hydrogen demand aggregation
2MW PEM electrolyser

10MW PEM electrolyser

100% run time, excluding degradation over time

100% run time, excluding degradation over time
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Demand aggregation in Suffolk
• Energy intensive processes such as
wastewater treatment and food and
drink processing
• 100+ medium to large vehicle fleets
• 15,000 LGVs, HGVs and buses/
coaches throughout West Suffolk
• 40-60k vehicles pass through Bury St
Edmunds along A14 each day, of
which 6-8k are HGVs
• Bury St Edmunds predominantly
surrounded by farmland
• Collectively these represent a
significant demand base for building
a Clean Transport Hub

Suffolk mapping

Basis for a transport hub
• Ports can act as a central
point source for hydrogen
demand
• National Rail flags Norfolk
and Suffolk as prime for
hydrogen conversion in its
Decarbonisation Network
Strategy
• Large number of HGVs
run along A14 and
surrounding major roads

Hydrogen, biomass and gas consumption
• Climate Change Committee
anticipates biohydrogen
deployment in 2030s
• Important to consider
biomethane and possible grid
injection points
It is important to map
existing and future green
gas production to keep
abreast of any potential
capacity issues.

Offshore wind
• Suffolk is at the heart of the
world’s largest market for
offshore wind.
• 52% of UK operational fleet off East
Anglia

• A future energy system could be
driven by integration of offshore
wind with green hydrogen
• Green hydrogen can be cost
competitive by early 2030’s by
taking right steps now

Suffolk carbon emitters
• Suffolk is home to large
carbon emitters including:
•
•
•
•

Food and drink
Data centres
Waste centres
Airfields

Tackling major emitters
would be significant in
meeting Suffolk Net Zero
aspirations

CONFIDENTIAL DRAFT – DO NOT SHARE/PUBLISH

The North Sea will be strategically central
to meeting Net Zero.
Meeting Net Zero by 2050 means growing the North
Sea’s low-carbon industries.
Sector

Potential by 2050

Offshore wind

10x increase
50% of UK electricity

Carbon Capture,
Utilisation and Storage

Storing equivalent of 37%
of today’s emissions

Low-carbon hydrogen

Meeting up to 25% of
today’s energy demand

Economic
Map of
the North
Sea, 2020
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Maximising returns from the North Sea could
unlock significant economic benefits.
Policy Exchange analysis shows that fully developing the North Sea’s contribution toNet
Zero could generate:

Investment
of £20bn per
year
(Gross Value Added)

A net increase
of 40,000 jobs
directly related
to the
North Sea

3
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To overcome the six key barriers, the Government
should:
1

Create a new ‘UK Seas Authority’ to coordinate development of marine activities.

2

Apply environmental regulations consistently across sectors and monitor protected areas
properly.

3

Introduce tailored support for new low-carbon technologies like hydrogen and CCS by mid-2021.

4

Use ‘Future Marine Scenarios’ to help identify longer-term infrastructure needs.

5

Mandate the UK Seas Authority to work with other nations around the North Sea.

6

Invest in coastal communities to ensure they can capture the economic benefits of Net Zero.

5
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Under the UK Seas Authority, the development
process would be more streamlined & coordinated.
Whole Basin,
Long-Term Options

Shorter-Term
Spatial Planning

UK Seas
Authority

UK Seas
Authority

Developers

Develops Future Sea
Scenarios, setting out
range of options for
whole basin.

Develops Marine
Plans, which set out
preferred options for
North Sea areas in
spatial terms.

Submit planning and
regulatory applications
for commercial
projects, using Marine
Plans as guide.

Other stakeholders
(e.g. DEFRA)

Feed into Future
Sea Scenarios and
Marine Plans.

Commercial
Planning

Consent
Stage

Regulators &
Lessors, e.g.
MMO, Ofgem,
Crown Estate
Receive and
adjudicate on
applications, grant or
decline consents.

Refer back to Marine Plan to inform decisions.

Commercial
Development

Developers
Progress with
development.
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The Government should deliver these
recommendations within this parliament
Theme

2020

2021

2022

2023

Spatial planning

Create new ‘UK Seas Authority’.
Amend Marine and Coastal Act 2009 to give Marine Plans
more authority.

Consistent
environmental
regulation

Publish management plans
and monitoring regimes for
all MPAs

New North Sea Marine
Plans used by all
departments.

Develop a standard Natural Capital approach to the marine
environment

Decision on business models for CCUS
and early-uses of Hydrogen.

Low carbon
business models

Final Investment Decision on first CCUS hub.

Implement changes to
offshore regime for projects
connecting 2025-2030.

Investments in
networks
Securing political
support and
Levelling Up

Appoint a Minister for
North Sea Development

International
cooperation

Negotiate UK-EU future
energy relationship, focus
on electricity trading

Introduce ‘opportunity grant’with
a Net Zero premium and a
community benefits scheme for
offshore wind

2024

Implem ent changes to offshore regime
for projects connecting 2030+.

Support Metro Mayors in North Sea regions
Develop and implement new approaches to
electricity trading to enable wind-interconnector
hybrid projects in the North Sea.

CONFIDENTIAL DRAFT – DO NOT SHARE/PUBLISH

Other Policy Exchange reports:
The Future of UK-EU Energy Cooperation (September 2020)

Powering Net Zero (December 2020)

Argues for a long-term UK-EU
‘Energy Partnership’.

Argues for local (nodal) electricity
pricing in Great Britain.

Based on shared interests in
competitive energy markets,
robust carbon pricing, and the
sharing of renewable energy
resources across borders.

Modelling by Aurora Energy
Research shows the locational
pricing could reduce customer
bills by £2bn per year, or £50bn
by 2050.

Long-term Energy Partnership
would build on any Free Trade
Agreement agreed in 2020.

Also proposes changes to the
Contracts for Difference and
Capacity Market schemes.

https://policyexchange.org.uk/publicatio
n/the-future-of-uk-eu-energycooperation/

https://policyexchange.org.uk/publicatio
n/powering-net-zero/

1.

Net Zero Leiston aims and who is involved

2.

Carbon baseline and routemap process

3.

Net Zero Leiston and Hydrogen

4.

Initial results and next steps

The community of Leiston, home to
current and prospective production
of low-carbon energy, has a rich
industrial past
However, the town of around 2,500
homes has recently struggled with its
identity
This is a first-of-a-kind opportunity to
engineer a true path for small towns
to reach net zero
CO2 heat map for East Anglia
[Source: NAEI 2017]

NZL aims…
1.
2.
3.

Creating a replicable routemap for other towns to reach net zero
Pitching ideas to the community, together identifying a socially acceptable
transition, and aiming to upskill and employ people in Leiston
Finding sustainable, bankable funding solutions

Helping Leiston revitalise a green, clean, industrial identity!

Proud to be working
together to make
Leiston a net zero town

Carbon Baseline
The route map takes a carbon budget approach to defining the baseline and goal

Modelling results highlight Leiston’s current net carbon emissions are:
12,000 tonnes of CO2 per year

Apportioning appropriately, the carbon budget for Leiston up until 2100 is
95,000 tonnes of CO2

The budget will be used up in less than 8 years at the current rate

NZL and hydrogen
Significant hydrogen opportunity for Leiston to be an exemplar town for heating
and transportation
The timeline for this, at scale, would be once Sizewell C would be operational
In the interim, there is scope to utilise, locally, the hydrogen produced from the
Sizewell demonstrator projects

The impact of low carbon solutions
Carbon Budget Remaining

Carbon Budget Remaining
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Post Measure Implementation
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Next steps…
We aim to publish a summarised draft route map early
next year
We will invite the community to comment on our work and
give us their thoughts to improve it

Continue with the NZL pilots in the community: low carbon
tariff, energy efficiency installations and hybrid heat pump
offer
NZL aims to become a “community owned” project,
transferring the responsibility to those it will impact the
most

Together, we’re taking Leiston to Net Zero.
Together, we are …

16th December – A Summary for Hydrogen East

Consortium Partners
Research Partners

Industry Network

Supported by

Programme Development

Programme Overview
SuNRISE Coast Programme
• Suffolk & Norfolk Research & Innovation on the
Sustainable Energy Coast
• c.£32.5m research and innovation programme over 5 years
(from late-2021), led by UEA.

Scroby Sands, Norfolk

• £21.1m requested from the Strength in Places Fund

• Focussed on the Southern North Sea and the region’s
clean energy and marine sectors
• First major project bringing together 3x world leading
research organisations together with local industry
• Directly delivers against the Local Industrial Strategy
objective on clean energy and innovation

Sizewell B, Suffolk

Strength in Places Fund
• In 2017 Government published the Industrial
Strategy, which set out a number of
commitments including a competitive
£115m per annum Strength in Places Fund
to support areas to build on their science
and innovation strengths and develop
stronger local networks.
• Led by UK Research and Innovation (UKRI),
Strength in Places Fund is a competitive
funding scheme that takes a place-based
approach to research and innovation
funding, to support significant local
economic growth.

Objectives of the Fund

The high level aims of the Strength in Places Fund are:
• To support innovation-led relative regional
growth by identifying and supporting areas of
R&D strengths that are:
• driving clusters of businesses across a
range of sizes that have potential to
innovate, or to adopt new technologies;
• in order that those clusters will become
nationally and internationally competitive.
• To enhance local collaborations involving
research and innovation, engaging those
businesses at the forefront of delivering
economic growth through innovation within the
identified economic geography.

East Anglia: An energy powerhouse
• At the heart of the world’s largest market for
offshore wind
• The Southern North Sea is the UK’s gas
capital
• A hub for new nuclear in Suffolk
and North Essex
• A future hub for hydrogen production and
servicing
Key:

Nuclear Power Station

Gas Fields

Gas Power Station

Bacton Gas Terminal

Solar Farm

Gas Pipelines

Onshore Wind Farm

UK Offshore Wind Farms

50MW+ Battery Storage

European Offshore Wind Farms

Consortium Member

UK Electricity Transmission Network

Industry Partners & Key Stakeholders (clustered)

UK Gas Transmission Network
Electricity Substations (Transmission)
Crown Estate Round 4 Offshore Wind
License Areas (Zone 2 of 4)
SuNRISE Coast Project Geography

Norfolk & Suffolk Local Industrial Strategy

Growth Priorities

Clean Energy:
Powering the world

Agri/Aqua-food:
Feeding the world

Digital Creative:
Connecting the world

East Anglia

A Clean All-Energy Region

Source: BEIS, Office for National Statistics, Opergy Ltd., 4C Offshore

Dudgeon
Credit: Equinor

Local Industrial Strategy
Key Clean Energy Objective:
Develop an ambitious regional research
and innovation programme that will build
on our existing clean energy research
strengths across our regional universities,
Cefas and ORE Catapult’s new Lowestoft
facility, working closely with industry to
deliver increased innovation and
productivity, new research collaborations,
and cross-sector translational projects.

SuNRISE Coast
Programme

Local, National and Global Impact
SuNRISE Coast has been designed to:

East Anglia One, Suffolk

• Directly respond to the climate crisis, creating sustainable
growth opportunities, building on
• Contribute to regional and national targets for net-zero
emissions and biodiversity net-gain
• Aligns with both Local Industrial Strategy and government’s
ten point plan for a Green Industrial Revolution, and key
themes from the Energy White Paper
• Contributes to COVID-19 economic recovery

• Addresses Brexit and Net Zero related economic and
regulatory uncertainties
• Provide opportunities to stimulate investment and local
rejuvenation for coastal towns

Bacton, Norfolk

Strategic Themes

Theme 1: A ‘Digital Energy Coast’?
DATA INTEGRATION ACROSS THE SNS AND ITS COAST
• Significantly enhance data acquisition and analytics, mapping existing
sensor networks, observation and monitoring devices and aggregating
datasets to create an ’SNS Data Observatory’ combining met-ocean,
wind/wave/weather, bird/fish/mammal, air/water quality data.
• Improve access to data and work with researchers to inform future
modelling, forecasting, development applications and improved logistics
and supply chain operations.

• Pioneer development of ‘e-Lighthouses’ to support auto-navigation of
autonomous drones (terrestrial, aerial, and subsea) working in the SNS.

Theme 2: Marine Biodiversity Net Gain?
ECONOMIC, ENVIRONMENTALLY SUSTAINABLE MULTI-USE OF THE SNS
Enhancing our understanding of the current and future relationships between
energy and marine biodiversity and ecology, and coastal processes, allowing for
co-ordinated environmental risk management.

• New sustainable business opportunities in ‘aqua-tech’, will create new jobs
delivering new and integrated seafood production options.
• With industry we will develop and pilot new multi-use and co-benefit scenarios
such as
• Combining seaweed and shellfish farming with energy developments
• Artificial structures and de facto marine protection to create biodiversity havens and fish
nurseries
• Innovative multi-benefit approaches to delivering coastal resilience
• Biodiversity recovery and enhancement alongside fisheries diversification
• Optimised natural capital associated with shift to co-location and co-existence

Theme 3: Future Clean Energy Tech
CATALYSING FUTURE SUSTAINABLE ENERGY TECHNOLOGIES AND
INFRASTRUCTURE
Developing integrated energy innovations will drive the energy transition.
Large- scale energy challenges and complementary local energy applications,
such as electric/hydrogen vessels and autonomous inspection of offshore assets,
will be included in theme 3, through:
• Feasibility to develop coastal grid network solutions for improved connectivity
and energy storage (batteries/hydrogen), enabling testing and demonstration of
new technologies or embedding circular economy principles through
recommissioning of redundant assets.
• Seawater desalination, hydrogen production and other chemical extraction
offer significant potential for combining with other energy sources for sustainable
energy production. Delivering power, heat, clean water and potentially other
high-value chemicals through brine electrolysis.

Programme Structure

Programme Structure
Three Strategic Themes / Six Delivery ‘Work Packages’:

Next Steps…
• Expression of Interest:
delivered 9th October 2019
• Full Application:
delivered 25th November 2020
• Notification of Award:
April 2021
• Programme Commences:
September 2021
• Programme Duration:
5 years (to August 2026)

For all SuNRISE Coast enquiries,
contact sunrise.coast@uea.ac.uk
Follow us @SuNRISECoastSNS

Q&A

Closing remarks
• Hydrogen momentum continues to build and the technology is receiving due consideration
from industry and government
• Plenty of opportunities being actively explored across Suffolk

• Key next step will be the publication of the Hydrogen Strategy to draw forward new investment
-----------------------------------------------------------------------------------------------• Thank you for joining today’s webinar, slides will be circulated shortly and a recording uploaded
to our website in due course
• Keep an eye out for more Hydrogen East events in 2021, including a project update on our
Bacton-SNS2.0 workstream on 2 February as well as discussions around Great Yarmouth,
transport hubs and the Norwich-Cambridge Tech Corridor
• Best wishes for the festive break, see you all in the new year!

Hydrogen East
• Website:
https://hydrogeneast.uk
• Email:
mail@hydrogeneast.uk
• Twitter:
@HydrogenEast

Nigel Cornwall

Johnathan Reynolds

Michael Brown

Charlotte Farmer

