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Forward look increasingly challenging as 
we approach Carbon Budgets 4 & 5, and 
look to the 2050 target

DRAFT DRAFT 
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Decarbonising across UK energy system 
with its seasonal demand swings 
a significant challenge…

DRAFT DRAFT 

Heat 
(Natural Gas) Transport 

(predominately oil 
based)

Electricity

‘Beast from the east’ – 1 March 2018
3.5 times the daily energy demand of 

electricity

Solutions and 
technology that 
deliver flexibility 
and optionality will 
be highly valuable 
to the low-carbon 
transition



Hydrogen Economy – potential 

DRAFT 

• Value in developing the option of hydrogen as a flexible and decarbonised strategic energy 
carrier, alongside electricity and other decarbonised gases.

• Not possible today to predict the role of hydrogen in each sector.

• Could be lead decarbonisation option in hard-to-electrify sectors and processes. e.g. 
industrial heating, heavy transport (road and marine).

• Potential to provide the wider energy system with optionality and flexibility. e.g. :
• Electrolysis: route to market for excess renewables;
• Flexible power: an option for addressing increasing intermittency;
• Regionality: hydrogen could play a bigger role in certain areas. 

• To realise potential, need a major scale up in hydrogen production, and a complete switch 
to low carbon production methods. Also need to ensure end use technologies are 
hydrogen-ready.

• UK strengths across value chain could present significant commercial opportunities: 
employment, intellectual property, inward investment and export potential. 
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Industrial Strategy & Clean Growth Grand Challenge

DRAFT 

• The CCC responded to our request for a review of 
our long term emission reductions target on 2nd 
May - recommending that the UK legislate to 
reach net-zero greenhouse gas emissions by 
2050

• The CCC’s report shows that this is now feasible 
and deliverable

• The Government passed legislation to amend the 
2050 target to net zero on 27th June. This made 
us one of the first major economies in the world to 
legislate for a net zero target

• We will build on the strong frameworks of the 
Clean Growth Strategy and Industrial Strategy to 
deliver it 

Legislating for net zero

17 February 2020 
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Net zero: major shift in emphasis on role for 
hydrogen
• Committee on Climate 

Change advise that 
hydrogen will be a ‘key 
enabler’ for the UK to meet 
net zero

• Today the UK hydrogen 
market is small and not low 
carbon. Expansion can bring 
clean growth opportunities 

• By 2050, hydrogen 
technologies could yield 
~£5.3bn of GVA and support 
around 50,000 jobs to meet 
demand in export and 
domestic markets
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CCC vision of potential H2 economy in 2050: 10-fold increase on current 
production and use, and complete switch to low/zero carbon

Source: CCC’s “Future Ambition” scenario – CCC Net Zero Technical Report, May 2019 (Chapter 2: Power and H2 production)
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Hydrogen features across our policy thinking

• Developing domestic and international strategic approach
• Encouraging whole-systems thinking across HMG

Hydrogen Economy

• Role of hydrogen in electricity system: storage, demand 
side response, interconnection

• Offshore Wind Sector Deal – Solving the Integration 
Challenge 

Electricity System

• Exploring pathways to deploy CCUS as scale in 2030s
CCUS

• Assessing pathways to meet 2050 decarbonisation 
targets

Heat Strategy
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Strategic case for major UK scale up; still developing

Cost reduction pathway particularly in low carbon production, but across value chain

Proving the safety case across delivery mechanisms and end users 

Availability of low carbon hydrogen

Coordination of wide ranging activity

Low understanding and awareness of hydrogen

Ongoing work to address technical and 
strategic challenges
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We are supporting innovation across the 
hydrogen value chain

End-useDistributionStorageProduction

BEIS: Hydrogen 
Supply (£20m)

BEIS: Hy4Heat 
(£25m)

BEIS: Industrial Fuel 
Switching (£20m)

DfT: Hydrogen for 
Transport (£23m)

Ofgem/industry: 
HyDeploy (£7.3m)

Ofgem/industry: 
H21/H100 (£10.3m)



Hydrogen Supply Competition - BEIS

• £20 million competition

• Identify how to supply low cost, low carbon hydrogen at 
scale

• Reduce costs by accelerating development of low 
carbon bulk hydrogen supply solutions

• Targeting hydrogen supply for industry, power, 
buildings and transport 

• Phase 1: Feasibility

• £5m; 13 feasibility studies up to £500k per project

• Split into three key areas; Low Carbon; Zero 
Carbon; and Storage

• Phase 2: Demonstration projects

UDTP

S



Hydrogen Supply Competition: Feasibility – Low 
Carbon Hydrogen

Established technology is Steam Methane Reformation (SMR) +CCS (90% capture rate); the hydrogen produced is more expensive than natural 
gas even with a high carbon price

The six successful projects include technologies that could enable higher capture rates, turn waste into hydrogen, and reduce hydrogen costs by 
over 20%. 

Lead Company Project Title

Kew Projects Limited Zero Carbon Hydrogen Supply from Waste & Biomass –
converting syngas from Kew’s gasifier 

Wood Group Novel Steam Methane / Gas Heated Reformer – improving 
the efficiency of existing SMR

Cranfield University
Bulk Hydrogen Production by sorbent Enhanced steam 
Reforming (HyPER) – developing early stage technology 
from GTI

The Oil & Gas 
Technology Centre

Delivery of an offshore hydrogen supply programme via 
industrial trials at the Flotta Terminal – developing our 
understanding for reuse of offshore infrastructure

Progressive Energy 
Limited

GHR Auto-Thermal Reformer Hydrogen Plant – for an 
industrial cluster

Pale Blue Dot Energy Acorn Hydrogen Project: Feasibility Phase – producing 
hydrogen using GHR at St Fergus



Hydrogen Supply Competition: Feasibility – Zero 
Carbon Hydrogen 

Electrolysers use electricity to sperate water into hydrogen and oxygen, the biggest electrolyser being built is far smaller than an 
average sized SMR,  due to capital and electricity costs the hydrogen produced is estimated to be more expensive than low carbon
hydrogen.

The five projects include technologies that could enable mass production of electrolysers at an increased scale and improved 
utilisation of renewable energy

Lead Company Project Title w/short description

ITM Power Trading Ltd
Gigastack - A larger cell and scaled up 
production of electrolysers

EDF ENERGY R&D 
UK CENTRE LIMITED

Hydrogen-to-Heysham (H2H) – producing 
hydrogen for use at a nuclear power station

Environmental 
Resources 

Management Limited 
(ERM)

Dolphyn – Production of hydrogen at scale from 
floating offshore wind 

Wood Group
Novel Renewable Ethanol Steam Reformer-
using a modified reformer to convert ethanol to 
hydrogen

SGN
Project Methilltoune - project looking at 
integrating renewables to produce hydrogen for 
a town



Hydrogen Supply Competition: Feasibility – Storage
It is necessary to store hydrogen to ensure it’s available when we need. Hydrogen is not easy to store as it doesn’t compress
easily and is a small molecule and so readily escapes containment.

The two projects include technologies that could enable large scale underground storage and storage as a hydrogen carrier with 
conversion back to hydrogen

Lead Company Project Title

Ecuity Consulting
Harwell Ammonia to Renewable Hydrogen 
Project - Using ammonia as an energy 
carrier with conversation back to hydrogen 

INOVYN 
Enterprises Limited

HySECURE Project - use of a salt cavern 
for hydrogen storage



Hydrogen Networks – HyNTS and H21

HyNTS – Led by National Grid

Feasibility of using hydrogen in the National Transmission 
System

Investigating use of the Isle of Grain to supply London & the 
South East

Investigating blending and deblending in the Aberdeen area

H21 NIC – Led by Northern gas networks

Undertaking testing programme to provide quantified safety 
evidence comparing natural gas with 100% hydrogen in 
distribution networks

Confirm potential changes in background leakage levels

Consequence testing to understand changes to safety risk under 
background leakage conditions

Assessing impact of failures and operational repair



Hydrogen Networks – HyNet and H100

HyNet – Led by Cadent

Currently building technical, cost and practical evidence to inform 
heat and carbon capture policy

Developing hydrogen and carbon capture infrastructure, aiming 
for first deployment by 2026 subject to funding

H100 – Led bySGN

Examining the feasibility of converting 300 homes and 
businesses to 100% hydrogen

Researching the impact of distributing and using hydrogen.

Developing a safety case for the use of hydrogen



Industrial Fuel Switching Programme - BEIS

• £20 million competition

• Innovation competition to stimulate early investment in 
fuel switching processes and technologies

• Ensure a range of technologies that can us low 
carbon fuels (including hydrogen, biomass and 
electricity) are available by 2030

• Phase 1: Market Engagement- A techno-economic 
study understanding the scope for fuel switching in 
industry

• Phase 2: Feasibility - supporting seven projects to 
develop the feasibility of using low carbon fuels in 
industry from “HydroGin” to Glass Futures

• Phase 3: Demonstration projects

UDTP

S



Industrial Fuel Switching: Feasibility – Single Solution
Looking to develop a solution which would enable a single industrial process to switch to an alternative low carbon fuel

The three successful projects includes investigating whether a distillery can switch to hydrogen and making steel production with hydrogen 
more efficient

Lead Company Project Title 

C-Tech Innovation Ltd

FILER - Flexible Input Low Emission Reduction of 
Ore – using microwaves to pre-process iron ore with 
potential to enable direct reduction of iron ore (DRI) 
to operate at lower temperatures (650C)

European Marine 
Energy Centre Ltd.

HySpirits – switching from LPG to hydrogen to fuel a 
gin distillery on Orkney 

North Linc 
Engineering

Bio-Fuels for Diesel Generation of electricity 
upgrading very low grade waste streams



Industrial Fuel Switching: Feasibility – Entire Site 
Solution

Looking to develop a range of fuel switching solutions which would enable an entire industrial site or sites to operate on an alternative low 
carbon fuel

The four successful projects included switching to hydrogen opportunities across a number of sites of the NW and investing to potential for 
low carbon alternative fuels across the glass sector

Lead Company Project Title 

Progressive Energy 
Ltd

HyNet North West – looking at a range of 
hydrogen industrial use opportunities across 
the North West from boilers to CHP

Vale Europe Ltd

Alternative Smart Platform for Integrated 
Refinery Energy – investigating the opportunity 
to run a nickel refinery using syngas through 
the gasification of biomass and waste 

Mineral Products 
Association 

Opportunities for switching UK cement 
production to operate on low carbon fuels 
including hydrogen, biomass and electrification

Glass Futures Ltd
Investigating the potential for the glass sector 
to use alternative fuels across the sector
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We are looking ahead to hydrogen deployment 
£100m Low Carbon Hydrogen Production Fund 

• Supporting deployment of production capacity to enable greater use of hydrogen as a 
decarbonisation option across the energy system

• Encourage future private sector investment in low carbon hydrogen to support scale up 
and market development that aligns with the UK’s clean growth objectives.

• Intend to consult during 2020, view to launching for bids in 2021

Business models to support hydrogen production at scale

• Investor confidence crucial to successful deployment: 2020s an opportunity to 
demonstrate sustainable business models

• Further evaluation and consultation with industry on potential business models for 
hydrogen production



17 February 2020 

Any questions?


	Hydrogen in the UK low carbon economy
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Industrial Strategy & Clean Growth Grand Challenge
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Industrial Fuel Switching Programme - BEIS
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21

