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Hydrogen for Heat - Hy4Heat

* |nnovation Programme
* 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 programme work packages
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Governance structure
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Hydrogen quality and standards (WP2)

 |GEM is developing a hydrogen Reference Standard

and Enabling Standard

demonstrating Business, Energy

« Hydrogen purity report - published

* Hydrogen colourant report — due to be published

* Hydrogen odorant report — due to be published
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Certification of hydrogen appliances (WP3)

« Appliances certified under GAR (Gas Appliance Regulation)

- British Standards Institute has developed PAS4444 —
‘Guidance on the development and testing of hydrogen ¢

appliances’

 Public consultation on PAS4444 ended 10 Jan 2020 — will
é@iartmentfor

be published in Spring 2020 ®
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Development of domestic hydrogen appliances (WP4)

« 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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Appliance development pathway (WP4

Department for

Business, Energy
& Industrial Strategy

Project

Initiation

-

*  How will the appliance work with hydrogen?

/:-:‘ * What will need to be different from a natural gas appliance?
* What risks does hydrogen generate and what are the mitigations?

Ildentify
Components

Develop components and test
for functionality and safety

I

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

Is burner perfermance as expected
with & flame that is stable and
lights easily?

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

Develop component assemblies and

test for functionality and safety

Finalise prototype 1.0 design and
production of first unit

*  What has been learnt from /_
product testing in a realistic

setting?

= |5 appliance performance,
efficiency and emissions as

expectad?

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

Prototype 1.0 tested for functionality
and rational use of energy

Business Plan Development

Fully Certified

Does the appliance meet essential Ap p|laﬂce
requirements of the GAR, as advised by
PAS 44447

|5 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?

= Canthe final appliance be
fully certified to meet

Have appliance packaging, installation H
reguirements of the GAR, & E

instructions, training plans and

business plans been developed?
Eco-design regulations, as

advised by PAS 4444 7

N

Prototype 1.0 dem
trails and testing

Prototype 2.0 development,
production, testing & certification

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

*  Can staff be trained in accordance with gas safe standards?

* Can further products be developed to meet market demands?

Increasing Technology Readiness Level
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Appliance development and demonstrations timeline

Nov 2018 Feb 2019 March 2020 Mar 2021

PHASE 1
Solution
design

PHASE 2b

PHASE 2a Prototype development v2.0

Prototype development v1.0

3 months 14 months

12 months $

3 WPS

Appliances certified Demonstrations

for demo trials
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Developing hydrogen meters (\WWP10)

* Fiscal and smart enabled meters (SMETS2)

 Meter will include an ‘excess flow valve’ and

‘gas disablement functionality’

Piet
Ea Forontini €2 Meter [
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Developing commercial appliances (WP5)

* Market study into commercial sectors — due to be

published
« Commercial hydrogen appliances being developed:
o Catering & production heating

o Dry space heating

o Wet space heating

o Combined heat and power
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Industrial heating equipment (WPG)

* Market study into industrial sector — S
report published wmocse
Eqipmao:toHydrogm "

A number of other BEIS innovation

programmes developing this area R
-

further o
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Safety assessment (WP7)

« Comparing risks of hydrogen and natural gas
« Building on knowledge, data, and evidence that already exists

« Undertaking experimental testing in a range of scenarios, covering:

o Leakage

o Accumulation
o Dispersion

o Ignition
* Analysis, QRA and consequence assessment

« Collaborating with GDNQO’s to gather more detailed incident data

Engagement with the HSE Steer

Energy DNV -GL
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Demonstrations (WP8)

« Showcasing the prototype hydrogen appliances

« Setting in a kitchen, living room, bathroom etc,

including cooking demos

« Spring 2020 onwards

Department for

Business, Energy \ H y4 H eat

& Industrial Strategy

A



Preparations for a community trial (WP9)

 Evidence to demonstrate the technologies are

feasible (i.e. hydrogen-ready boilers etc.)

« Evidence to demonstrate it is safe to use hydrogen

in our homes (i.e. safety assessment)

« Evidence to prepare for a community trial (i.e. social

research focus group results)

 GDNQO's identifying locations for community trials of

about 300 homes
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The Hy4Heat Programme

climate change and global warrming to reduca carbon emissions by at least

80% of 1990 levels

half all energy consumption and a third

/‘ Carbon Dioxide is contributing to 2 The UK government has a 2050 target Heating and cocling UK homes is about 4 80% of homes use natural gas (methane). BEIS (Department for Business, Energy &
5 of carbon emissions 5

When used for heating and cocking, this Industrial Strategy) is locking atways of

.
releases water and carbon dioxide decarbonising heat. One of the options is
www.hy4heat.info
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/‘ U defining a hydrogen quality standard...

HydHeat is part of this work - andis a through to hew much a change might cost BEIS is considering everything: from how Hydrogen, when converted to heat
group of industry partners and experts... hydrogen could be produced sustalnab}y releases no carbon dioxide v e a a r u p ( : O m
in bulk, with minimal carben emissions. .
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DDDDC

developing appliances for use with
/‘ /‘ hydrogen gas...

<

Quarterly Newsletter
* Progress Reports
 Updates

* Documents/ITTs etc

f‘ 2 and testing them to make sura they're W 5 Creating dernonstration trials and " 4 and planning in the future to possibly change

safe, reliable and convenient getting people’s feedback... awhole community te using hydrogen
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