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Why Hydrogen?

Celia Greaves, Hydrogen Energy Association
Wednesday 22" January
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Formerly the UK Hydrogen and Fuel Cell Association
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Hydrogen

Delivering jobs and growth i

Association

n'\ > The global demand for hydrogen technology is expected to increase to £700 billion
Q annually by 2050, and there is an opportunity for the UK to be at the forefront of this
) '“i ©) new global industry, generating jobs and exports across the UK
< (“ ) \‘:TjYEJ)
’ﬁ » The UK economic opportunity out to 2030 is £11bn, with 12,000 high quality jobs
o) @ focused in Teesside, across North-West & North Wales, Humber, Scotland and South-
: QO B0 West, and many more in the supply chain. These jobs will encompass engineering,
@@© ”@g©*ﬁ\ construction, manufacturing service sectors etc.
({ (| '9"
€ @“ "/ ( }v_r_g/(,:
@@ » A 10% share the hydrogen technology market alone could deliver £46bn per annum
e \i__/l : ) - H
i » to the UK economy by 2050 and 410,000 jobs.
COE O . e - o
©©-) » Existing skills in oil and gas can help us provide global leadership in hydrogen.
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Hydrogen

Delivering energy resilience &% Eneray

Association

» Hydrogen allows us to balance supply and demand as we work towards our 50GW of
offshore wind by 2030, with hydrogen storage as a vital buffer.

» In 2022 alone, there were 200 occasions when National Grid ESO had to pay Scottish
~~_Advice on achieving clean.power . . . . - . . .
7.1 for Great Britai by 2030 i wind farms to shut off their turbines, adding £800 million to consumer electricity bills
ey e ’ and increasing greenhouse gas emissions by 1.3 million tonnes.

» Savings of £38bn have been identified if hydrogen is used to store energy to balance
offshore wind and solar when the wind isn't blowing and the sun isn't shining.

» NESO on Clean Power by 2030: New dispatchable low carbon technologies, such
hydrogen, add significant value to the system, with even relatively small levels of
operational capacity materially reducing the overall challenge for the rest of the
programme.




Delivering net zero

Hydrogen

Energy
Association

> The UK will not achieve its decarbonisation ambitions
without hydrogen.

» Hydrogen’s key role is in hard to abate sectors, where
electrification is not possible — heavy industry, heavy duty
transport (road, shipping, aviation) and power.

» By 2050, hydrogen could account for 35% of final energy
demand.
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Hydrogen for Industry

Industry can’t decarbonise without hydrogen.

Up to 50TWh of demand in industry could be met by low
carbon fuels, primarily hydrogen, in 2035.

Typical user industries include steelmaking, chemical
production, and food production.

Hydrogen is decarbonising via: Fuel switching for boilers,
burners and other high temperature processes used in
industrial and manufacturing operations; and process gas
feedstock.

Experience across major industrial clusters can be
transferred to businesses across the UK.
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Sources (Clockwise from top left: ITM Power and
Shell, ULEMCo, Fuel Cell Systems

The transport sector accounts for
~40% of final energy consumption,
with 80% of that being road
transport.

Decarbonisation cannot be achieved
by electrification alone.

Up to 45TWh of demand in transport
could be met by hydrogen in 2035.

Applications include road transport,
rail, shipping and planes.

Both fuel cells and combustion are
options.
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Hydrogen

Association

What this means for local authorities 3 Enery

> Helping to meet local net zero targets
» Attracting new investment into regions

» Improving urban air quality and the health of
urban populations

» Supporting local businesses looking to transition to
support clean industries.

» Enhancing local energy resilience



* Over 70+ low-carbon hydrogen production projects,
post FEED, mapped

(@)
. o e Aberdeen H2 Hub (400MW), Cromarty Hydrogen Hub
g (300MW), Lowestoft hydrogen production facility
and Hybon are some of these
0 (200MW) and Hybont (250MW) fth
VVO‘@ pioneering projects will be the first at scale electrolytic
- projects online
& i, * Many industrial use projects advancing rapidly with HEA
o fr B o members and their partners across the country - e.g. JC
OQ O €6 pears, Kimberly-Clark, Budweiser Brewery
Ireland : (’A@ o o * Key hydrogen mobility examples such as Fleetwide
What projects are mapped: 0% ° Conversion for Aberdeen City Council, and Teesside
Q.. v O Transport Hub with various HEA members involved,
o (o)
@ eicctroiytic ydrogen 2 90, Qoo including ULEMCo
CCUS-enabled Hydrogen O @
Nuclear-enabled Hydrogen v, : =
. H2 Infrastructure Projects
Hydrogen-Powered Transport Use .:' Exg:goygen
‘ Commercial & Industrial Use Projects Association

‘ Hydrogen for Domestic Heating Projects




Hydrogen
Energy
Association

Thank you

ukhea.co.uk

Former ly the UK Hydrogen and Fuel Cell Association



City of
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» METROPOLITAN DISTRICT COUNCIL

| Bradford Low
| Carbon Hydrogen

Strategic approach to Hydrogen
by Bradford Council

Practical experience of deploying a
hydrogen production project

HYGEN =
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Indicative pathway for decarbonisation of manufacturing over the next 15 years
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Practical experience of deploying a
hydrogen production project

Neil Travers - Head of Business Development - N-Gen Energy
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Hydrogen project viability - technical

Needs case

Land
« Availability
* Long term availability
* Environmental impacts
* Risk assessments

Power supply

« Capacity constraints
 Reinforcement and route to connection

Water

« Potable water

+ Waste water freatment plants
« Natural springs

* Wells

Technology choices
1
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Hydrogen project viability - economical

. GO\(/jerlnmen’r support and subsidies through Hydrogen Production Business
Models

« Hydrogen Allocation Rounds
« Low Carbon Hydrogen Agreement m
 Low Carbon Hydrogen Standards
« Strike price

Price parity to counterfactual high carbon fuels

. S’rokeholders
Investors ”
« Community support
» Local stakeholders
« Bradford Council, including planning and consents
« Third party utility providers
« Off takers

« Power Purchase Agreement — up to 80% of running costs [[1TH]

HYGEN =

UK

Bradford Low
Carbon Hydrogen
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Key challenges

Time from project conception to operation
Impact of delays— investor and offtaker confidence
Establishing the market — supply and demand
Long lead times for key equipment

Emerging technologies
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Liverpool City
Region Green
Hydrogen Vision
Case Study

Equans UK & Ireland | HEA x APSE Hydrogen Event | 2025 Hydrogen Solutions Manager & A8 - f EQUANS

Freddie.minter@equans.co
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EQUANS - A WORLD LEADER IN ENERGY SERVICES

COMPANY PROFILE A BOUYGUES GROUP COMPANY UK OVERVIEW
Equans designs, installs and supplies ﬁ ﬂ =
tailor-made solutions to improve its ® —o Feauans o DTN
customers' equipment, systems and S éﬂﬂn e
technical processes and optimize their 100= 100% 100 100% 44.5+ 9.5
>£2bn turnover

use as part of their energy, industrial and o sore s
. - 27.3umc 18.7:me 2.3ume 7. Fene
digital transitions. et i o e it

OUR MISSION EQUANS GROUP OUR SPECIALISED
GLOBAL BRANDS

INDUSTRIES
Strategic supplier to
govermment, blue chip
businesses and mission
critical infrastructure

(F EQUANS i}
Accelerating our customers’ ﬁ Goﬁgmgnt..\_\ .
transitions to a low carbon and : 1 s Local t/ mﬁes
resilient world f overnmen
Feauans ” \&
Defence Transport

Reducing our customers’ carbon ﬁ ! \w—. -
fi i =
SotpAt ( 22 Sports, Leisure

F CA R B 0 N SHIFT Healthcare & Heritage

| ‘ ,
. : : : 1ok A 1 |
Collecting, analysing, storing L e | Et;f! |
and protecting data to create r Management ndustria
value & solve city and { FEQUANS \
citizenship challenges SOLAR & STORAGE
Universities Commercial
~ [ —
~ €18.76 bn ~ i Food &

Optimising productivity and ' 20 Countries Beverage

of revenues in 2023 with global footprint

supporting the
reindustrialisation of regions Equans UK & Ireland | Hydrogen | 2025 I 27




EQUANS HYDROGEN OVERVIEW

50+

experts in
hydrogen processes

Top projects

Design & engineering centres o

Equans Group footprint ‘

(+)

CA - 100 MW project in
construction as main contractor

e Our expertise:

In-house engineering

Industrial & process
capabilities

Excellent safety performance

Global scale with local
precision

Broad network of suppliers

Integrated service provision

Energy
Management
System (EMS)

>20

Hydrogen projects /
studies completed

;

Instrumentation

1
(un*

EQUANS

Pre-FEED and FEED
study completed

i Electrical

HAR1 5+ YEARS

since the first
H2 projects

Hyflexpower

PARTNERSHIPS

For Innovation

EXPERTISE

Feasibility, Front-End
Design, EPC, O&M

For Procurement

VOO0 Fe
UK 1 operational project and

pre-FEED and FEED for HAR1
project

FR — MW scale projects in
operation and large-scale
hydrogen and e-fuels
(>200MW) projects in design

GER - MW scale projects in
operation including 5MW high
pressure project
commissioned in 2024

NL & BELUX — Actively
involved in innovation projects

Equans UK & Ireland | Hydrogen | 2025 28



HYDROGEN'S ROLE IN LIVERPOOL

H2 = >20% of final energy demand

Surface|Transforms

Clarke Energy St Helens Refuse

Rilkington .. Glass Futures

University,of, Livigpool

@ MerseyTravel

Riverside College
JLR'//Ford
()

Heavy industry & transport and
dispatchable power generation

Unilever

f

(4

EQUANS
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PURPOSE OF THE STUDY

Establish the opportunity for decentralised
hydrogen hubs by 2030

The Vision focused on three areas:
Supported through community engagement

a)industrial operations and educational briefings
b) freight & logistics

c¢) municipal fleets

EEEEEEEEEEEEEEEEEEEE

e
—
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[ ] POINTS OF REFEREMCE
2021 FOSSIL FUEL CONSUMPTION (GWH)

ANALYTICAL METHODOLGY

2-5

5-8

8-15

15-25

25-50

50-100
B 00250
I 250- 500
I 500-872

Consult with local stakeholders on anticipated
route to net zero

Verify viability of projects and prioritise
key developments

0

(4
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1 ENERGY DEMAND RINGS

PRIORITY PROJECTS | | i

MOBILITY INDUSTRY b 0-40

c 40-60

THAN 2 DAY? MULTILE NEUSTRAL e 'MORE THAN ONE INDUSTRIAL CUSTOMER? 60-100
NO  YES NO  YES : £
e B 00500
A (<] o
oocainemLmG Tk prr. A .
L0 s wonr I 500- 1000

'HYDROGEN REFUELUING STATION
WITH ON-SITE H, PRODUCTION

SPEKE/ ||
HALEWOOD [ze] 15 50

70MWe electrolyser Possible HyNet Connection

323GWh/a hydrogen demand 473GWh/a hydrogen demand

66,000 tonnes/a CO,, avoided 95,000 tonnes/a CO,. avoided

A large multi-use hub that would be developed out in phases. On-site hydrogen
I production likely to be constrained by electrical import capacity rather than
demand so 70MWe is ambitious. HyNet connection possible in 2030s.

‘Ala potential demand
"at pharmaceuticals
TriRx, Astrazeneca
and Seqirus and
Medimmune

Automotive manufacturers JLR
and Ford could be major first
movers

Speke bus depot, as well as
other F&L demand from
Ford, DHL, Liverpool John
Lennon Airport, Fedex and




SKILLS & JOBS

EXAMPLE JOBS (1/3)

Upstream:
Production

The number of hydrogen jobs will need
to more than double by 2030

Materials specialist

Midstream:
Storage & Distibution

0% Percentage of skills in category available in training 100%

Engineering

Technicians &
Tradespersons

Logistica

7 EQUANS

Chemicals Process Engineer

Downstream:
End-use Applications

Management

Safety & quality
control

(ff EQUANS b pifobs * Skills gap analysis carried out in conjunction with local providers J

EMPOWERING TRANSITIONS

33




COMMUNITY ENGAGEMENT &
EDUCATIONAL BRIEFINGS

Briefing sessions and accompanying educational

literature shared with LCRCA and LA staff

Consultations identified actions to

galvanise the public

HYDROGEN IN SOCIETY

43 What makes groen hydrogen green?

GREEN HYDROGEN PRODUCTION: KEY CONSIDERATIONS

T Eictroiyic hydrogen production rquires modest space, but signficant power and water supply and precise balance of plant
A2

0
O o) e® o ® o ®
o @) @ ® ® @ ® @
00O °c o0@ %% 0@ ° 0@ 9,
Treating hydrogen as a @ e
o silverbullet

@
Health & safety  Epvironmental impact of Water consumption and
@ challenges @ new pipelines @ future scarcity

"02,0° ®090° ®0s0° ®es0°




LCR IN 2030

4 )
The Vision has enabled
—o the Combined Authority to
= ioritise areas for

P ~ ‘ priori

{ ) TN = deployment

\.\\N"’,‘ L & } (/ t\j p y
’ o "\} R et 'c:;;@%:/ ’ \ )

Y 27T i

1. Develop priority
hub action plan

3. Attract inward
investment

5. Facilitate supply
chain partnerships

coordinated voice
to government

2. Improve public
awareness

4. Liaise with grid
operators

6. Share innovation
learnings

industry groups

KEY 2030 LCR STATS:

~\

Several areas
of accelerated
demand
identified are
now
undergoing
next stages of
project
development

.

-

MWe of electrolyser
capacity

J

Tonnes of CO, saved

226,000+ each year from 2030

L=
)
J=)

Hydrogen is being
integrated into future
LAEPs for the region

[97_] 7. Codevelop 8. Engage potential
m&é& training with offtakers
industry There are 10 key
O O e priorities for the region

to achieve this goal

= he w
g $E | Liverpool -
(f EQUANS WSWIRRAL  Garon 55 i couna B < ion Council |
(4 EMBOWERING TRANSITIONS Qe | COV°!NED AUTHORITY R Knowsley Council



ASSET OWNERSHIP

Direct reduction in Authorities Scope 1
emissions e.g., converting heavy-duty
vehicles to hydrogen

STAKEHOLDER
ENGAGEMENT

Using formal consultation processes to
engage and communicate with
communities

- EQUANS

PROCUREMENT

Authorities place large contracts for external

services in buses, waste collection, street
sweepers, fire engines. Locally integrated
transport networks are area of growth

DEVOLUTION
REVOLUTION

Increased autonomy of funding through
devolution will open up opportunities to fund
for hydrogen innovation or capital
deployment

Creating & |
wln:‘m (0] \
flmde |
‘. ~ / |
1| == o e L O}
4“‘}"" Vo o =) ‘x
—I‘ A O\ Il\
o A
e L Ay
e e |
GRS —

WHOLE-SYSTEMS

Collaborate with Net Zero Hubs to deliver
Local Area Energy Plans to identify cross
vector challenges and engage with NESO for
wider national planning

o

Department for

Energy Security
& Net Zero

LINKS TO GOV

Engaging with DESNZ to support

hydrogen projects: policy shaping,

letters of support and bidirectional

messaging between national and
local

Equans UK & Ireland | Hydrogen | 2025

HyNet
North West

PARTNERSHIPS

Coordinated developments across
business, academic and the public
sectors

8 R GREEN ‘EL
HYDROGEN VISION

=" =

&> verroo
= o

Feauans = 505

PLANNING

Upskilling Local Planning
Authorities to understand
principles of hydrogen projects and
wider landscape

36



Microsoft Teams

Record H2 PPT for Bradford H2 Event -

2025-01-21 13:02 UTC

Recorded by Organized by

Prasad, Kunal - Prasad, Kunal -
Oxfordshire County Oxfordshire County
Council Council
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