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The challenge — UK energy demand
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Data are from National Grid, Elexon and BEIS. Charts are licensed under an Attribution-NoDerivatives 4.0 International license
Charts can be downloaded from http://bit.ly/energycharts
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Hydrogen Economy - Innovation programmes
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For example:

« BEIS Hy4Heat — Hydrogen end use

* H21 — hydrogen in the distribution network
 HyNet — End to end demonstration

 H21 — North of England feasibility study

« HyDeploy — Hydrogen blending 20%

« H100 — Hydrogen end use (new build)

« DfT — Hydrogen for transport

« BEIS — Hydrogen supply & storage

* BEIS — Industrial fuel switching
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Hydrogen for Heat - Hy4Heat

* Innovation Programme, started in 2018
 Funded by Government Department of BEIS

* Use of ~100% hydrogen in existing buildings and homes (<7bar,
downstream of the ECV — emergency control value)
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Hy4Heat's mission

To establish if it is technically possible, safe and convenient
to replace natural gas (methane) with hydrogen in
residential and commercial buildings and gas appliances.

This will help enable the government to determine whether
to proceed to a community trial of hydrogen.
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Hy4Heat success

« Evidence that the technologies are feasible (e.g. certified
hydrogen appliances etc.)

« Evidence that it is safe to use hydrogen in our homes (i.e.
safety assessment based on experimental results and
empirical data)

« Evidence of initial consumer acceptance — demonstrations
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Hy4Heat programme work packages
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Governance structure
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Hydrogen Coordination Group
« Gas Distribution

« National Grid

Network Operators

IGEM
Ofgem
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hydrogen for heat

Advisory Panel

+ Independents, industry

experts & academics

« Ofgem

+ Health & Safety Executive

« Gas Distribution

Network representative
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Hydrogen quality and standards

 |GEM hydrogen Reference Standard and Enabling
Standard developed
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« Hydrogen purity report — published (>98%)

« Hydrogen odorant report — published (same as NG)
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Certification of hydrogen appliances

« Appliances certified under GAR (Gas Appliance Regulation)
- British Standards Institute has developed PAS 4444 —

XX

appliances’

‘Guidance on the development and testing of hydrogen
 BSI PAS 4444 — published
¥

Department for

Business, E )
& Industria Strategy " Hy4 Heat



Development of domestic hydrogen appliances

« Developing appliances that are ‘like for like’ existing home gas appliances

« Developing ‘hydrogen-ready’ appliances — supporting a more convenient
transition
« Must meet, or improve upon existing emission, safety, and functional

requirements

* Appliances being developed include:
o boilers
o cookers
o g@as fires
o innovative hydrogen appliances
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Organisations developing domestic hydrogen appliances (\WP4)
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Accelerating innovation - the appl

ance development pathway
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. * How will the appliance work with hydrogen?
Project  the sppiance veroe _
L / * What will need to be different from a natural gas appliance?
Initiation * What risks does hydrogen generate and what are the mitigations?

Identify

Components

Develop components and test
for functionality and safety

Develop component assemblies and
test for functionality and safety

Finalise prototype 1.0 design and
production of first unit

v

* Are the components and
assemblies pressure tight and do
they operate at acceptable
temperatures?

Prototype 1.0 tested for functionality, safety
and rational use of energy

* What has been learnt from
product testing in a realistic
setting?

* |sappliance performance,
efficiency and emissions as
expected?

* Is burner performance as expected
with a flame that is stable and
lights easily?

* Do safety devices such as a flame
failure device operate effectively?

* Whatis the user feedback on the
products and what can be
changed to improve them?

Business Plan Development

Fully Certified
Appliance

Does the appliance meet essential
requirements of the GAR, as advised by
PAS 44447

Is performance on safety, functionality,
usability and aesthetic appeal
satisfactory?

Can the appliance be safely installed
and maintained?

Will the product withstand reasonable |
or foreseeable use over its expected :
lifetime? i
Have appliance packaging, installation E * Canthefinal appliance be |
instructions, training plans and ! fully certified to meet |
business plans been developed? | requirements of the GAR, &
! Eco-design regulations, as
| advised by PAS 4444 ?

N

Prototype 1.0 dem
trails and testing

Prototype 2.0 development,
production, testing & certification

i i
* Can the production line be scaled up?
: * Does production meet anticipated demand in the near future?
.

* Can further products be developed to meet market demands?

Can staff be trained in accordance with gas safe standards?

Increasing Technology Readiness Level
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Images from Hy4Heat event March 2020
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Development of hydrogen meters

* Fiscal and smart enabled meters (SMETS2) r

« Meter will include an ‘excess flow valve’ —l

‘gas disablement functionality’
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Developing commercial appliances

* Market study into commercial sectors — due to be published

« Commercial hydrogen appliances being developed: ﬁ

o Catering & production heating

o Dry space heating

o Wet space heating

' T A9
o Combined heat and power % PewWRMATIE

¥ NORTEK.
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Industrial heating equipment (WP6)

» Market study into industrial sector —
report published Savics S

Equipment to Hydrogen

A number of other BEIS innovation

programmes developing this area ¥ & ©
E -1

further o
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Safety assessment

- Comparing risks of hydrogen and natural gas

« Building on knowledge, data, and evidence that already exists

« Undertaking experimental testing in a range of scenarios, ARU P
covering: | .
kiwa¥l

@ Steer
Energy

« Collaborating with GDNO'’s to gather more detailed incident data DNV-GL

o Leakage
o Accumulation

o Dispersion

o Ignition

* Analysis, QRA and consequence assessment

« Engagement with the HSE
M
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What to look forward to in the next 12 months...

« Showcasing the prototype hydrogen appliances in a home
setting (e.qg. kitchen, living room, bathroom, + cooking
demos etc.)

« Evidence and disseminating knowledge — safety is critical

* Preparing for potential community trials
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Sharing information

« www.hy4heat.info

 Newsletters / updates / tweets

« Key documentation e.g. ITTs, guidance notes etc.

' HydHeat o
 Reports T

WORK PACKAGE 2

Hydrogen Purity

| HYDROGE N |
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WORK PACKAGE 6
Conversion of Industrial Heating
Equipment to Hydrogen
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http://www.hy4heat.info/

Summary

* Decarbonising heat is arguably the greatest challenge in
meeting UK climate change targets

* There are a range of practical programmes and projects
underway to provide evidence required

* |t's difficult to envisage a future whole energy system
solution that wouldn't involve hydrogen in some areas
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The Hy4Heat Programme

Carbon Dioxide is contributing to The UK government has a 2050 Heating and cooling UK homes is about 807% of homes use natural gas (methane). BEIS (Department for Business, Energy &
climate change and global warming target to reduce carbon emissions half all energy consumption and a third When used for heating and cooking, this Industrial Strategy) is looking at ways of
to netzero of carbon emissions releases water and carbon dioxide decarbonising heat. One of the options is

replacing methane with hydrogen
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W U defining a hydrogen quality standard...
A Hy4Heat is part of this work — and is a through to how much a change might cost BEIS is considering everything: from how Hydrogen, when corwverted to heat
group of industry partners and experts... 7 hydrogen could be produced sustainably, releases no carbon dioxide
in bulk, with minimal carbon emissions...
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developing appliances for use with
/‘ /‘ hydrogen gas...
and testing them to make sure they're Creating demonstration trials and and planning in the future to possibly change
/‘ safe, reliable and convenient " 3 getting people’s feedback... awhole community to using hydrogen
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