Decarbonising our
energy system with
hydrogen

Briefing webinar

10 May 2022
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Welcome and introduction

Alan Carr, SWM
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Housekeeping

A Put your camera on if asking a question

A Keep your mic muted when not speaking

A Close other applications

A Let us know if you object to the session being recorded

A Contact Nat Weaver with any technical difficulties:
nathaniel.weaver@swm.org.uk

A Q&A:Ask questions in the chat during the presentations; we will
come back to them In the Q&A session.
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Agenda

10:00 Welcome and introduction

10:05 Hydrogen as an alternative energy source and the Hydrogen Valley project
Helen Boyle, Cadent Gas

10:25 AJEAF? @9 EAK D9 Jrefeelling;statbre  @Q<J G? =
James Cross, Motive Fuels

10:45 HyDEX Supporting a new hydrogen economy in the Midlands
Faye McAnulla, Energy Research Accelerator

11:05 Q&A

Facilitated by SWM
11:30 Close
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About Us

a .
A We are the sustainability adviser for West Midlands [l 2~ | i B

Active Travel

organisations. Resource awater

Efficiency

: - Adapting to
Social Equit .
& Health Y Climate Change

A Not-for-profit company working across all sectors. i <

A Our vision: That the West Midlands is leading in
contributing to the national target of net zero S erowth
greenhousegas emissions by 2050 whilst addressing
health inequality and driving inclusive growth.

A We coordinate and monitor the only existing regional Sustainability Roadmap; a
framework to 2030.

A We supportour members and otherlocal stakeholders to implement these
changes by enabling them to demonstrate innovation and leadership and provide
opportunities to collaborate and celebrate success.

sustainabilit
ﬂ west mid[andg



Our partners

INNOVATION

5=AJ= 9DKG OGJCAF? OALlA ALLIANCE

MIDLANDS
ENGINE

FOR THE WEST MIDLANDS

(') NET ZERO HUB
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Hydrogen as an alternative energy
source and the Hydrogen Valley
project

Helen Boyle, Cadent
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Cadent

Your Gas Network

Hydrogen Valley

Heleng@oyle

Sally & Helen



Cadent-The UKOs | argest gas nef

Overview of our networks

A Own and operate 4 of 8 Gas
Distribution Networks

Largest
distributor of
gas in the UK

A Serving 11million customers
across the UK

A Accounting for nearly 50% of the
UK gas distribution market

A Safe and reliable gas supply to
homes

Regulatory
o AEmergency response
O habcasalca responsibilities
v A Asset management and other
mains replacement work

North West

West Midlands AProperty, pipelines, above

Sast of Bngland o 4 : : ground assets, control systems,
9 :égsgtqbuaas[g);\n q fleet, technology
@ Northiondon ANearly 5,700 FTEs plus two

workforce . o :
strategic partnerships involving

c. 4,500 delivery staff

DRIVING THE TRANSITION FROM NATUAL GAS TO GREEN GASES




Net zero: the scale of the challenge
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‘Beast from the east’
-1 March 2018
3.5 times the daily
energy demand of
electricity
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There Is still much debate over how much
hydrogen we need an

Potential demand in 20502

m Industry: Hydrogen is the most technically and economically feasible 5071 200 TWh
low-carbon feedstock and source of high-temperature heat for many
industrial processes

-R Heavy transport: Hydrogen is expected to be the primary low-carbon 507 100 TWh

<0 () fuel for large vehicles such as HGVs, buses, trains and tankers
e .
E ﬁ Buildings: Hydrogen is one of the leading options for decarbonising 5071 200 TWh
i heat in buildings, alongside heat pumps and district heating networks
1

i Power: Hydrogen is increasingly seen as the most viable low-carbon 5071 100 TWh
alternative to natural gas for peak dispatchable power generation

m Flexibility: Hydrogen can provide energy system flexibility in the form of TBC
storage (including inter-seasonal) and sector coupling

: 20071 600 TWh
Total potential

demand in 2050 (c.25150% of the
energy demand in 2050)2

ESERSE 2,072 0

scenari os

d wher eé

For context:

! A Current UK

1 hydrogen demand

: is equivalent to

1 ¢.30TWh, used
primarily as an
industrial feedstock

A Current UK natural
gas demand is
c.875 TWh

A Current UK
electricity demand
is 300 TWh

U A Current total UK
energy demand is
¢.1,400 TWh
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Cadent has split its network
area into Regional
Schemes to plan transition
to hydrogen

IDC Funded Hydrogen Production Projects
Future Hydrogen Production Clusters
Current Clusters

1 New Schemes
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OHydrogen Vall eyodo: Our Cadent

(o) Your Gas Network

Scheme for West Mids oy
to Bacton

Middlesbrough
(0]

Ties together the re-purposing of the

NGGT feeder with regional distribution

plans for:

- West Mids

- Northants

- Peterbrough and Cambridge and
Links to Bacton and Theddlethorpe

Bradford

o Sheffield
Lincoln
(o]

Midlands .

Gl%ucester

Bristol N 0 rt h
° London
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Next steps on the Hydrogen Valley Programme Cadent
(West Mids, Peterborough and Cambridge)

A Invitation to Tender has been issued to consultancies and proposals
are expected back towards the end of this month

A Commencement in June

A The feasibility study is expected to complete by February 2023

A Engagement with stakeholders and potential hydrogen off takers
across the Hydrogen Valley area is key, during and post the study

A Keen to feed into the study and build on information produced by
recent and ongoing projects eg Repowering the Black Country

© Cadent Gas Ltd 2021




Cadent
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Thank you
helen.boyle@cadentgas.com
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refuelling station

James Cross, Motive Fuels
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Tl MOTIVE

Green Hydrogen’ for
Birmingham

motivefuels.com
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James Cross

Development Manager

jc@motivefuels.com



MOTIVE motivefuels.com

AThe largest operator of =¥
hydrogen refuelling stations in VitOI Q ) LTE;‘SEQ\C/.\/ER.
the UK

AOperate 7 hydrogen refuelling
stations in the UK with 4 more
INn construction

ASpun -out in 2021 to focus on
UK hydrogen infrastructure MOTIVE
and transport

ARecent station in Birmingham
dr COyr eAK" T ENNA n&eDZQAQEA
hydrogen station suitable for -
buses and HGVs




7l MmoTIVE motivefuels.com

Largest Hydrogen Refuelllng Station Operator iIn UK




Tl MOTIVE motivefuels.com

Hydrogen Refuelling in Birmingham

MEHRLIN JIVE
ZERD EMISSION This project is part-funded ZERO EMISSION

by the European Union

Birmingham nNalional /-
"|C|ty Coun(:|| express Q) IEqustPgo;}:/l\/EFR]

Lo

Office for I g';gl'ig'u ?I""“ngham Innovate
Zero EmiSSion Local Enterprise Partnership UK
Vehicles




motivefuels.com
Storage

Allows use of off -peak and
renewable electricity

Back -up to allow maintenance
time

Tl MOTIVE

Tyseley Energy Park

Electrolysers

Use electricity to split water into
hydrogen and oxygen

‘Dispensers

Dedicated dispensers for tankers,
HGVs/buses and cars

Operate like a diesel pump

Authorisation by number
plate/fuel card

Compressors
Compress hydrogen for storage and vehicle

tanks pressure (usually 350 bar for large
vehicles, 750 bar for cars)




Tl MOTIVE

Tyseley Energy Park Vg e cADZ r

A Typical 800kg hydrogen per day
A 2 HGV/bus dispensers (350 bar)
A 1 car dispenser (350&700bar)

A 1 tube trailer fill

A National Express anchor tenant operating 20
buses for Birmingham City council

A Located on Tyseley Energy Park
A Green electricity via PPA from the North Sea

K Nr A

motivefuels.com

t NAWT
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"] MoTIVE motivefuels.com

AOpened for car refuelling early
2021

AFirst bus refuels November
2021

ACurrently offline for civil work
repairs, due back online early
June

ATube Trailer Filling
Commissioning September
2022




MOTIVE motivefuels.com

A Aligning funding is a long process!
AResilience is critical for station uptime

ARefuelling in less than 20 minutes is comfortable without cooling
hydrogen, sub -10 minutes refuelling requires cooling

ABus drivers readily accept hydrogen buses

ABusiness model of Motive owning/operating station simplifies
contracting but leaves challenges

AEPA permits change at BMW  Vlong process
AHealth and safety remains the highest priorit‘y\




motivefuels.com

F NA? g AN

Hydrogen
Refuelling Station
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MOTIVE motivefuels.com

Build more sites!

(Anywhere a customer is
looking to operate a fleet of
heavy hydrogen vehicles)




MOTIVE

A 1.5 tonnes per day of hydrogen
(equivalent to 9000l diesel)

A1500m 2 site

ASMW power supply (grid
and/or renewables)

A 30,000 litres per day water

A Customer buys hydrogen per
kg, no upfront cost

A5 V15 year contract including
fixed price for fleet of 20 heavy
vehicles

Mmotivefuels.com

Why do businesses seek out
hydrogen?

AXuy %N QeAr ¢ DN CENDZ Kk AAA
ADDHANde NAK S NGT ¢t dr A\
Br k?2r dANr X

AXu R"e? ADZ ANNDZ A t?2f N |
connection in my depot to charge
A kAaaAnNaEr RANNA 7t dqOt

AXyt N cAAFT N eA A kKkAAAN
combined with the charge time,
means we would have to change
NAAANGEAT X
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Tl MOTIVE

On UK roads

motivefuels.com

Public Timeline for HGVs

Toyota Mirai
c.200

H Riversimple Rasa
3

Battery

Hydrogen

Hyundai NEXO
25

Symbio Kangoo
van

25

0

Hyundai ix35 Buses (Wrightbus)
17 55
Honda Clarity ULEMCO ICE
vehicles

~36

Size Storage Range Avail.
kKWh kg km
Hyzon 300 -
HyMax -450 140 30 500 2023
Mercedes -
Benz 70 80 1000 2025
GenH2
Hyundal 73 32 400 -
Xcient
VII‘I'[IECh 22 4 50 1000 2024
Jovian
HVS

AlphaX

Nikola




MOTIVE motivefuels.com

AHydrogen or Battery Vehicles?

AGreen or Blue Hydrogen?

AHydrogen produced locally, regionally, nationally or imported?
AWhat about liquid hydrogen?

AHow does it get started when hydrogen/hydrogen vehicles
struggle to compete with diesel on price?




Tl MOTIVE motivefuels.com
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HyDEX Supporting a new hydrogen
economy In the Midlands

Faye McAnulla, Energy Research Accelerator
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At the forefront of energy transformation

Introduction to ERA
May2022

Aston University 24 UNIVERSITYOF Cranfiea 7 UNIVERSITY OF
==y BIRMINGHAM Yy @ LEICESTER

Delivered by MIDLANDS Funded by ﬁ Innovate
INNOVATION UK

Loughborough University of \ A 4 @\ British _
University Nottingham  \wARWICK ST e



Supported >1000
Midlands SMEs

£60m- >
£450m In new
Investments in
energyR&D

Delivered by

INNOVATION

MIDLANDS

ERA facts and figures

£120m £60m

CO-INVESTMENT
COMMITTED

From over
40 INDUSTRIAL
PARTNERS

9

Key Midlands
partners

More than

400

ACADEMICS

Capital
funding via
INNOVATE UK

INVESTING IN OVER

23 new
R&D

facilities

Over

1,000

RESEARCHERS

Innovate

Funded by
UK

FOCUS
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European
Bioenergy
Research
Institute (EBRI)

Birmingham r
" Energy
& Innovation
5
Centre

Aston University 8 UNIVERSITYOF
=5 BIRMINGHAM

Loughborough University of
University Nottingham

UK | CHINA | MALAYSIA

STRATEGIC

Energy
Transformation

End Use
Energy Demand

y

Energy
Storage

Energy
Integration
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Cranfield
Aerospace
Solutions

UK BATTERY
INDUSTRIALISATION
CENTRE

36

Aston University Eg  UNIVERSITYOF Grantiela Keele UNIVERSITY OF
& BIRMINGHAM y UNTVERSITY LEICESTER

Delivered by MIDLANDS Funded by ﬁ Innovate
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Large Scale Demonstration
‘Trent Basirg Nottingham]
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BIRMINGHAM UNTVERSITY LEICESTER
Delivered by MIDLANDS Funded by ﬁ Innovate
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Energy Polic

Transform Midlands into a UK centre of
excellence for energy innovation

Established Energy Capital

Energy Innovation zones [EIZ]

New business models
New regulatory models

A REGIONAL APPROACH TO CLEAN
ENERGY INNOVATION

AN ENERGY CAPITAL
POLICY COMMISSION
CHAIRED BY PROFESSOR
SIR DAVID KING

#ENERGYINNOVATIONCOMMISSION
WWW ENERGYCAPITAL ORG UK/ENERGYINNOVATIONCOMMISSION

eRevCAPTAL caTAPULT o) o

ACC=L=RATOR



Some Recent Regional Activity

2021

A Midlands Engine Green Growth Action Plan

Now: ,

A Review of Nuclear Energy for Midlands Engine ¢

A Review of Green Innovation for Midlands
Engine

A Nuclear fusion proposal at West Burton

& 1\ ¢ XEVGNS .
PNy GREEN
| ENGINE GROWTH
TEN POINT PLAN FOR

GREEN GROWTH IN THE
MIDLANDS ENGINE

40

Aston University UNIVERSITYOF
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How you can engage with us

A Interested in collaborative R&D with a regional focus AEC=l SRATOR
A Getin touch see here
A Newsletterdsign up here
A Business Engagement activity:

David.Terry@Nottingham.ac.uk
A Midlands Green Innovation Staxip/Spin-Out/Early-

growth Networkafirst event scheduled for 9 May with

presentation by Octopus Ventures (eme)
A Net Zero Heroes$ series of talks by mixture of Academics,

students, industry etc on range of energy
A Masters or Postloc placements into projects
A DOFFAF? K=JA=K G> L9DCK GF a DL=JF9LAN= #F-=1
www.era.ac.uk

o 65 BIRMINGHAM Keele ™ @ thicistix

41

Delivered by MIDLANDS Funded by ﬁ Innovate
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https://www.era.ac.uk/about/our-structure
https://era.us16.list-manage.com/subscribe?u=311fe917c2a05b2b692d815f5&id=2839f394be
https://www.eventbrite.co.uk/e/commercialising-and-funding-ideas-in-the-hydrogen-sector-tickets-311766109827
https://www.era.ac.uk/NetZero-Heroes

