Developing a clean hydrogen cluster in the East of England
Summary

This paper summarises how Hydrogen East proposes to support development of a
regional distributed low-carbon hydrogen cluster in the East of England.
The proposal centres on a “core” electrolyser project or projects at key sites in Norfolk
and Suffolk that would be close to facilitated demand cases based primarily around
different large vehicle classes. Under this approach, several geographically approximate
small electrolysers could be developed and the supporting infrastructure added as
regional demand grows.
This paper sets out:
●

The reasons why Norfolk and Suffolk is the focus of low-carbon hydrogen cluster
development, which could be the first of its kind in Britain

●

Examples of projects we are working on that are relevant to the concept of a lowcarbon hydrogen cluster in the region, and

●

Our continuing work programme on the regional hydrogen cluster.

Headlines in the paper include:
●

Based on initial screening work, there appear to be several attractive sites in accessible
locations for electrolyser siting

●

Several of these are geographically approximate or linked by existing infrastructure
and could enable deployment of a basic hydrogen infrastructure in the region

●

Larger vehicles will be a key market for alternative fuels in a region with high transport
emissions but a generally weak electricity system, which could limit electrification

●

Transport use could grow over time with significant markets likely to develop in offroad agriculture, rail and eventually shipping alongside blending at gas power stations

●

There are several flexgen and gas generation sites in the region that could be modified
for early blending of hydrogen to support decarbonisation

●

One site, at Lowestoft, has already received planning permission for development of
a 3MW electrolyser and we are aware of other schemes under consideration, and

●

We have assessed a range of local use cases and believe there is latent demand that
could exceed 5TWh by 2030 before the first blue hydrogen supply might be made
available at Bacton assuming CCUS development is proven.

The project initially focuses on locations we have examined in Norfolk and Suffolk but
could scale into the wider East of England region subject to additional assessment and
analysis. Subject to the Government’s confirmation of the revenue support mechanism for
hydrogen expected in later 2022, the region could make a significant contribution to
meeting the Government’s interim target for 1GW of hydrogen capacity by 2025.
Our site assessment work is continuing. The next key step is to form a consortium to
develop more detailed plans and support development of local electrolyser projects. This
should lead to submission of an early bid into the Net Zero Hydrogen Fund, which is
expected to open for applications mid-2022.
A fuller paper is attached.
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Developing a clean hydrogen cluster in the East of England
1.

Introduction

Since September 2021, hydrogen has been seen by the Government as a key part of its
policies for delivering Net Zero by 2050.
Blue hydrogen1 and its deployment at industrial clusters to the North is already an
important policy focus, and several projects are actively under development in
conjunction with CCUS, which will need to be demonstrated at scale. Hydrogen from
other sources, including green2 and pink3 hydrogen, tends to receive less attention but
they too are poised to be deployable technologies particularly to address power and
transport decarbonisation.
Policy and industry views diverge on the rate at which deployment of the different
applications will occur and at which locations. However, while BEIS continues to direct
support at industrial cluster projects, electrolyser projects are also already in the
planning process or under development at several locations.4
This paper sets out key elements of a proposed initiative developed by Hydrogen East5
in collaboration with local stakeholders initially for Norfolk and Suffolk but also of more
general relevance to the East of England. It looks to establish a framework for formation
of a decentralised (or distributed) regional low-carbon hydrogen “cluster”. Under this
approach, several geographically approximate electrolysers could be developed and
scaled as demand grows, with the necessary supporting infrastructure.
This paper, which is a living document, sets out:
●

The reasons why the region is the focus of a low-carbon hydrogen cluster, which could
be the first of its kind in Britain

●

Regional strengths and differentiators

●

Some examples of relevant projects we are working on, and

●

Our continuing work programme on the hydrogen cluster and how we propose to fund
this work over the coming months.

The aim is to pave the way for formation of a regional consortium to develop more
detailed plans and support development of local low-carbon hydrogen projects. This
work could potentially lead to submission of an early bid into the Net Zero Hydrogen
Fund, which is expected to open for applications in 2022, or into an alternative
government support stream.
2. Why the East of England?

The East of England – and the New Anglia region of Norfolk and Suffolk in particular can make a significant contribution to realising low-carbon hydrogen’s potential and
support delivery of the Government’s Hydrogen Strategy, statutory carbon budgets and
the Net Zero target. We have already built an evidence base and a strong supporting
narrative around deployment of electrolysers in a predominantly non-urban area with

1

Methane from which carbon has been sequestered and stored.
Clean hydrogen derived from renewable electricity through an electrolyser.
3
Clean hydrogen derived from nuclear electricity and/or heat, also through an electrolyser.
4
Tyseley, Whitelee, Nottingham and potentially Lowestoft.
5
Further notes on Hydrogen East are at Appendix A.
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specific local characteristics and in which transport decarbonisation is a key priority but a
major challenge.6
The area already aspires to be the UK’s Clean Growth Region and has achieved a strong
offshore wind and nuclear presence.
The Norfolk and Suffolk Economic Strategy issued in January 2022 builds on the Local
Industrial Strategy.7 Both documents signal the strategic importance of hydrogen
development to the regional economy. The Economic Strategy commits that “local
partners will work together to support Hydrogen East to deliver a viable route map for
Norfolk and Suffolk to become a leading “hydrogen region”, maximising the
opportunities at Bacton and through the Sizewell C and Freeports East projects.”8 It is
already clear that other opportunities, including low-carbon clustering, also exist, and
these could be an important catalyst for providing integration with continuing aggressive
build out of onshore renewables, nuclear and wind off the East Anglian coast. 9
This continued regional decarbonisation and transformation role cannot be delivered
without policy support. The Government is already working up plans for a revenue
support mechanism for hydrogen. However, to facilitate this, the Government needs to
give due weight to early deployment of clean hydrogen, as well as blue, and not be
over-focussed on industrial clusters using the existing gas network in places such as
Humberside, Teesside, and the North-West. There still remain significant obstacles to be
overcome before CCUS can be deployed at scale and, given the Government’s 5GW
2030 target for low-carbon hydrogen, a balanced twin-track approach is needed.
We believe that the Government should create opportunity and growth across a variety
of unique and disparate regions of the UK such as the East of England, allowing lowcarbon hydrogen to be a significant and important contributor to a Net Zero Britain. This
could happen in the short to medium term, not in a decade or two as some industry
narrative suggests contingent on proven deployment of blue hydrogen. The two forms
of production are not directly connected.
The Government also needs to address the options within a framework that supports a
whole-systems approach, embracing both transport and in some locations potentially
heating. This also needs to enable each location to contribute based on its potential
taking into account availability of sites and the opportunity to mobilise and scale local
demand. In this regard, deployment of electrolysers could also provide a valuable
source of local flexibility to the electricity system while playing an important role in
supporting decarbonisation of larger transport in the region in dispersed often largely
rural areas.
3. Developing a regional hydrogen strategy

Hydrogen East believes low-carbon hydrogen development will be strongly influenced
by local conditions and lead to the formation of clusters with strong regional
characteristics. This will reflect place-based opportunities (site availability, existing
infrastructure, renewable surpluses and local use cases) and other decarbonisation
measures being adopted locally to achieve Net Zero.
The Hydrogen Strategy contains a national map showing high-profile projects under
development. These are predominantly large schemes being scoped or delivered
around industrial clusters in “hard to reach” sectors using blue hydrogen. This approach
makes sense for those locations. However, this focus does not reflect the diversity of
6

Transport emissions typically account for around 35% of CO2 emissions across Norfolk and Suffolk.
https://newanglia.co.uk/local-industrial-strategy/
8
https://newanglia.co.uk/economic-strategy/
9
Several offshore wind development extension projects, Boreas, Vanguard and Sizewell C.
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thinking that is now building up around local opportunities enabled by the early
deployment of other sources of low-carbon hydrogen.
These opportunities include developments that will arise from the need to decarbonise
transport, especially larger vehicles and shipping, as well as local flexibility markets (and
in which electrolysers could play a key role) when local electricity supply is in surplus),
delivering value to local networks by relieving energy supply bottlenecks and
constraints. Most industry analysis also fails to consider the wide range of potential use
cases that differ from region to region and which require urgent consideration if carbon
budgets are to be achieved.
The East of England is a good example of this imbalance of focus. We believe the region
already has strong foundations to support early deployment of a different type of
hydrogen cluster through continuing development around the gas terminal and
supporting infrastructure at Bacton and the transformation of it into a diversified energy
hub.10 This is likely to incorporate other sources of hydrogen as well as blue. Indeed, a
growing number of stakeholders believe that other forms of hydrogen production could
be developed ahead of blue hydrogen owing to the size and complexities of the major
transformation project required to turn Bacton into an energy hub. For instance,
development based around the existing gas facilities would be dependent upon
repurposing of large parts of the existing gas network and CCUS deployment at scale
with commissioning not presently expected ahead of 2030.
Furthermore, as Hydrogen East’s geospatial mapping work has shown, there is a much
more nuanced and diversified picture across the wider region inland from Bacton
reflecting a wide range of different hydrogen development opportunities and potential
demands.
Over time we would also expect the nascent onshore market to grow strongly combined
with the availability of increasing volumes of onshore solar in planning and being built.
There are also large quantities of offshore wind being further developed, which could
quickly allow the cluster to grow and scale. A clustering approach can also focus
planning, coordination, policy and investment regionally to bring the required solutions
to scale across a diversity of use cases.
4. Favourable conditions

There are many factors that could give rise to opportunities in the East of England, and
we have already identified potential electrolyser opportunities across the region. These
include:
●

Multiple opportunities for production of hydrogen from an array of renewable and lowcarbon regional resources, including solar power, wind and biomass deployment
onshore

●

Further nuclear development could also open up opportunities both as a user of
hydrogen during the construction process but also over the longer term through the
use of waste heat to produce hydrogen

●

There are also important projects in design at Bacton and Felixstowe that could see
wider impetus to the hydrogen agenda in the region

10

Recent reports have borne out the potential for early deployment of blue hydrogen close to the site and
more generally within the region. These are being articulated and developed by the OGA as part of a
separate project and the development of an area plan principally by the large oil and gas operators, but this
initiative is outside the scope of this paper.
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●

Early scaling because of continuing aggressive build-out of wind generation off the
East Anglian coast, which is also likely to give rise to opportunities to use increasingly
frequent renewable generation surpluses for conversion through deployment through
electrolysers

●

In a rapidly changing but relatively constrained local electricity system, these
renewable technologies could be paired with electrolysers to provide an important
“sink” to deal with excess power that might otherwise be lost through the high levels
of thermal constraints regionally

●

The capture of local flexibility values enabled by the “flexibility first” approach being
adopted by the local distribution network operator, UKPN, or as it also establishes its
independent DSO business11 supporting resilience of local electricity systems but with
reduced reinforcement expenditure

●

There are several fossil-fuel generators in the region, including “flexgen” operators,
looking to decarbonise fuel supplies

●

Hydrogen could potentially be used in parts of the existing gas supply system, which
could see early development of “hydrogen neighbourhoods”, and

●

Additionally, as the whole region has relatively low dual-fuel penetration and large
areas off the gas grid, electrolysers could provide a valuable supporting role enabling
a more coordinated approach to addressing mass electrification of heat and the
removal of old polluting legacy oil-based heating systems.

On the demand-side, the region does not have significant industrial load like other
hydrogen clusters currently under discussion. However, the East of England – and notably
Norfolk and Suffolk - have a predominantly dispersed rural economy. Typical distances
travelled and journey times are above average, and consequently there are real
challenges facing transport electrification in many areas, and there is also a large share of
larger vehicles that will require alternative fuels.
Consequently, the region does have significant potential markets and use cases for
hydrogen. These include:
●

Larger land-based transport in various forms (including trucks, gritters, municipal
refuse wagons, rail12) that present real decarbonisation challenges in a region that has
high transport emissions

●

Rail is also relevant as Network Rail already has plans to convert three regional lines
to hydrogen use

●

Shipping, starting with four major ports along the East Coast starting with offshore
Crew Transfer Vessels and port-side vehicles but extending over time to larger freight
carriers and offshore Service Operations Vehicles combined with dock-side vehicles
(including forklifts, crains, haulage)

11

UKPN is committed to establishing an independent DSO from April 2023.
The Wherry, Bittern and East Suffolk lines have already been earmarked for conversion away from diesel
to hydrogen.

12
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●

Use in conjunction with gas generation sites in the region (Kings Lynn, Great Yarmouth)
as well as at “flexgen”13 sites using fossil fuels (Stowmarket, Ipswich, Lowestoft), and
operators are known to be considering decarbonisation pathways that could see early
hydrogen blending possibly in combination with introduction of new hydrogen
turbines

●

Agriculture, with large numbers of large off-road working vehicles, and

●

Food processing.

All of these use cases could offer early security of demand for low-carbon hydrogen from
electrolysers and support the pull through of additional renewable generation and
provide the basic elements of a regional low-carbon hydrogen market.
5. Prospects for low-carbon hydrogen clustering

Looked at together, these opportunities should provide a fertile base for a different type
of clustering linking up small, diverse projects, including electrolysers, that could be
progressively scaled as demand grows, costs fall and new use cases emerge.
We have used our geospatial mapping platform to initially identify over 20 sites many at
depleted landfill sites and disused and current municipal waste sites that could probably
be repurposed for pairing of solar and electrolyser projects. There is existing unused
electricity infrastructure at most of these sites but in areas which could be described
otherwise as relatively remote and generally weak. They offer opportunities to locate
infrastructure away from local residents but have road access in a region that generally
has good solar yields.
Capital cost reductions for electrolysers and hydrogen transport and storage are already
surpassing forecasts, and the gap between the development costs of blue and other
sources of hydrogen is set to narrow rapidly as projects look to scale. In this context,
NEL Hydrogen are projecting aggressive cost reductions in electrolyser capital and
production costs as early as mid-decade. The Hydrogen Strategy also acknowledges
that electrolysers “could become cost competitive with CCUS-enabled methane
reformation as early as 2025”.
The prospects for cost-parity are also increasing given increasing gas price volatility, and
hydrogen from low-carbon sources is increasingly being seen as providing an attractive
hedge against aggressively cycling global commodity prices and increasing reliance on
gas imports. This effect is likely to be accelerated by continuing reductions in the cost of
renewable electricity and increasing carbon prices.
The economic opportunities for the East of England are therefore significant once the
Government has determined the form of revenue support for hydrogen. If development
can be targeted and aligned with other regional strengths and activities (demand,
growing renewable assets, site availability etc.), the region could become an exemplar of
net zero focussed development.
The region also offers early-mover benefits given the existing energy supply chain and
skills already established from the oil, gas and renewables sectors. This approach should
allow local communities and businesses - who are likely to be adversely impacted by
the loss of jobs associated with the wind-down of the traditional oil and gas sectors - to
benefit directly through investment and job creation in not just hydrogen production but
other clean growth sectors.

13

Peaking generation that can be quickly ramped up or down to support system frequency and address
short-run surges in power or any unexpected losses of generation.
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Hydrogen East studies have already highlighted that even on a very conservative basis
there could be over 5TWh of demand in the New Anglia area possibly as early as 2030 provided there is active regional development, coordinated action and appropriate
policy support.14
6. Momentum already building

Several research-based projects and assessments connected to hydrogen development
are already underway in the region.
These projects include:
●

The Bacton Energy Hub project, which is presently focussed on blue hydrogen. This
might expand over time into a wider sub-regional hub combining both blue and green
hydrogen and integration with solar and other renewable technologies locally.
However, this project is not expected to deliver hydrogen to the mainland system until
around 2030

●

The development of electrolysis capacity in conjunction with nuclear energy and heat
to support development at Sizewell C. While EDF has previously shown interest in
developing a 2-10MW electrolyser facility to support and decarbonise the station’s
construction, it is now looking at options to source hydrogen regionally with an initial
aim of introducing hydrogen buses for the workforce

●

The Freeports East project centred on Felixstowe and Harwich, which could see early
adoption of hydrogen production and supply in port-side operations

●

The Lowestoft PowerPark project, which is looking at refurbishment of an aging wind
turbine and its pairing with electrolysers for use by municipal buses and refuse fleets
in the East Suffolk region

●

Development of flexible generation (“flexgen”) also at Lowestoft, where Conrad
Energy has obtained planning approval for an electrolyser to produce hydrogen for
blending at its gas-turbine site presently under construction15

●

Another, larger flexgen project at Stowmarket, which is already operational, where the
existing biodiesel supply is likely to be replaced by gas potentially in conjunction with
blending hydrogen or with some turbines fuelled purely by locally produced hydrogen

●

The SHIfT study under the Community Renewal Fund programme – Sustainable
Hydrogen Infrastructure for Transport – which is examining co-location of solar with
electrolysers to produce hydrogen for heavy transport use at several municipal waste
and landfill sites in Norfolk. Potential sites identified we have include Scottow
Enterprise Park, Egmere and Costessey but servicing very different demand cases

●

This might be combined with phased integration of refuse collection vehicles
operated by local district council

●

Switch-over of agricultural vehicles especially in remote rural areas

●

The conversion of the Bittern and Wherry branch railway lines, and possibly the East
Suffolk line, to hydrogen as proposed by Network Rail

14
15

Further detail on two of these studies is at Appendix A.
https://www.linkedin.com/feed/update/urn:li:activity:6895293318868414464/

7 March 2022

7

●

Extension and/or repurposing of the Scroby Sands first generation wind turbines off
the coast of Great Yarmouth and potential pairing with onshore electrolysers

●

The development of the Hethel Engineering Centre perhaps as a clean transport hub.
The is also subject to a recent project funding award under the Community Renewal
Fund, and

●

Investigation of Snetterton and potentially Hethel as the focus for development of
hydrogen refuelling and EV fast charging supporting the Cambridge-Norwich Tech
Corridor along the A11, and potentially in combination of repurposing of other landfill
gas sites (operating and closed) in the region

●

Injection of hydrogen to local gas networks at step-down sites such as Yelverton and
development of other Hydrogen Neighbourhoods, and

●

Community hydrogen heating operated by housing schemes in off-gas grid areas.

Our initial mapping work and research have helped us identify a handful of potentially
attractive electrolyser sites initially in the two counties, which could include (but is not
restricted to):
●

Lowestoft PowerPark

●

Scottow/North Walsham

●

Egmere

●

Snetterton

●

Great Yarmouth, and

●

Stowmarket

These potential sites are shown at Figure 1, marked by the red boxes.
Other prospective sites identified include:
●

Aldeby landfill site

●

Costessey landfill and waste site

●

Little Mayton waste management site

●

Eye

●

Several sites approximate to Felixstowe

●

Yelverton gas step-down point, and

●

Various Anglian Water waste-water treatment works.
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Figure 1: Hydrogen East and potential selected hydrogen projects in Norfolk and Suffolk

The next stage of our work will focus on validating whether these sites are suitable for
development, while avoiding environmentally sensitive areas. We will also examine in
more detail potential local uses and the timescales over which they might be realised.
The objective will be identification of sites that could be developed to locate
electrolysers perhaps as soon as 2025 that could meet a mix of early-stage local
hydrogen use cases that can be aggregated to allow sites over time to be scaled.
We will also identify other potential candidate sites for assessment and development
but within a framework that establishes an East of England Clean Hydrogen Cluster
umbrella project. We will consider in what order they might be developed and what the
infrastructure requirements and options might be.
The core components of the proposition that demonstrate the wide range of potentially
available sites are shown at Figure 2 for the districts of Norfolk and Suffolk that host the
three key diesel railway lines that we believe could provide the anchor load for an initial
demonstration project. Surplus quantities of hydrogen over time could then be directed
to support switchover of waste management and other heavier transport wagons used
by participating councils.
Work is also continuing to extend the assessment and analysis to other counties in the
East of England We have comparable maps for other sites in the wider region.
Hydrogen East will then build on the assessment work and position it within a framework
where it can best compete for government support announced as part of the Hydrogen
Strategy. This focuses in the first instance on the Net Zero Hydrogen Fund. A note on this
funding stream is at Appendix B.

7 March 2022

9

Figure 2: Potential sites for a core Norfolk/Suffolk low-carbon hydrogen cluster

7. Consortium

A key priority is to socialise our analysis and thinking - potential sites, assessed demand
and funding options - with key regional stakeholders and potential developers and build
support for the project initially covering the core areas of Norfolk and Suffolk. We would
then look to form a consortium of potential producers and users to take the project
forward.
We are looking for:
●

Indications of interest and support to work with Hydrogen East on the low-carbon
hydrogen cluster project

●

Supporters/consortium members who will fund project development at least until the
Government opens appropriate funding competitions, and

●

Channels to promote the project concept and our thinking.

The objective is to enable us to continue to conduct our research programme without the
need to do external work unless it brings value to the clean hydrogen cluster project.
This arrangement would be additional to on-going support agreements we have with
customers that are part of our wider hydrogen and net zero research and engagement
programmes.
Please contact Nigel Cornwall at nigel.conrwall@newangliaenergy.uk for further detail.
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Appendix A: Hydrogen East

Hydrogen East was launched in July 2020 specifically to carry out research and raise
awareness and take up of hydrogen opportunities in the energy and transport system in
the East of England. We have quickly grown to a team of seven.
We have already delivered two16 major research pieces on regional hydrogen
opportunities:
•

One on a Bacton Energy Hub that considered potential local hydrogen markets and
how they might be tied to sector developments for both offshore and onshore and
the production of green and blue hydrogen.17 The study was sponsored by the New
Anglia LEP, North Norfolk District Council, OGTC and the Offshore renewable Energy
Catapult, and our report was delivered in May 2021, and

•

The other was a pre-feasibility study for electrolyser development centred on
Lowestoft PowerPark with some initial thinking on how this might scale into a wider
regional green hydrogen cluster. This study was undertaken supported by a group of
eight companies and councils as a multi-client study. The funders included East
Suffolk District Council as well as energy industry players such as Scottish Power,
Cadent and Conrad Energy.18

Additionally, we have supported one large electricity utility develop its regional
hydrogen strategy and another understand the options for onshore hydrogen
development.
In all these cases we have utilised our deep geospatial mapping platform to understand
the locational options given existing energy infrastructure and facilities but also
interactions with potential local demands but also social, economic, land use and natural
assets in the region.
The work we have undertaken, the relationships we have formed and the considerable
regional knowledge we have assembled uniquely places Hydrogen East to embark on
the next phase of its development and more proactively support regional efforts for the
New Anglia region to become a major player as the Government’s Hydrogen Strategy is
developed and rolled out.
We have also secured a good level of local political support for our thinking and the
thought leadership we are developing.

16

A third study also involving Arup and Scottish Power on developing the Hethel Engineering
Centre as a smart local energy system based on full decarbonisation will shortly be underway
with funding secured by Norfolk County Council recently confirmed from the Community
Renewal Fund.
17
https://hydrogeneast.uk/bacton-energy-hub/
18
Executive summary: https://hydrogeneast.uk/lowestoft-powerpark/

7 March 2022

11

Appendix B: Potential sources of funding

•

Following publication of the Hydrogen Strategy, the Government is consulting on the
design of the Net Zero Hydrogen Fund (NZHF)

•

The intention is for £240mn to be distributed through grant funding between 2022
and 2025 through a series of competition rounds, each with a screening stage

•

The NZHF will support multiple hydrogen production technologies but will prioritise
projects that can realistically begin production in the 2020s

•

It will be open to feasibility studies, FEED studies and capital co-funding, regardless
of whether the project will seek revenue support.

•

The fund goals include:

o

Stimulating new low-carbon hydrogen production

o

Bringing down costs and risks of hydrogen production

o

Stimulating a future pipeline of projects

•

BEIS is taking views on:

o

Minded-to position to facilitate the fund through capital grant funding (DEVEX and/or
CAPEX)
What proportion of projects that receive grant funding will also need revenue
support
Minimum grant size – may only come in at a later stage
Assessment criteria against economic benefits, hydrogen market learnings and
emissions reduction.

o
o
o
•

We will also be alert to other funding competitions, such as the Strategic Innovation
Fund and UKPN’s Network Innovation Allowance rounds.
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