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Welcome and introduction Steve Loades

Energy Innovation: Hydrogen Jon Saltmarsh
Hy4Heat programme Heidi Genoni
Work Package 10 Hannah Steedman

Procurement Steve Loades
Q&A
Round Table Discussions

Networking lunch



Purpose of today

• An overview of Hy4Heat
• An understanding of opportunities in WP10
• Outline the technical requirements
• Set out our preferred innovation procurement approach
• A chance to give feedback directly to us
• Opportunity to network and engage with each other



Jon Saltmarsh
BEIS Head of Built Environment Technology and Systems

Science and Innovation for Climate and Energy 
(SICE)



Strategic challenge … 

Heat 

(Natural Gas)
Transport 

(predominately oil based)

Electricity

‘Beast from the east’ – 1 March 2018

3.5 times the daily energy demand of electricity



… Clean Growth and Innovation … 

“Clean fuels such as hydrogen and 
bioenergy could be used for transport, 
industry, and to heat our homes and 

businesses. 
We need to test how they work in the 

existing gas network, whether they can fire 
industrial processes, and how they could be 

used in domestic appliances.”

Clean Growth Innovation Challenges - Clean Growth Strategy

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



… energy system is becoming more complex …

• Many options and pathways 
for the future energy system

• Likely to involve a variety of:
• primary energy sources 
• energy carriers
• local and distributed energy 

transformation



… hydrogen is a strategic option …



... number of co-ordinated strategic initiatives …



... a key one being with the h21-NIC …

De-risking buildings and appliances
(down stream of the meter)

De-risking the distribution network
(upstream of the meter)

Community trial
(distribution network and homes)BEIS HSE Ofgem

WP
2
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… smart hydrogen meter is a missing link …

… in developing the hydrogen for heat pathway ….

‘UP            
STREAM’

‘DOWN 
STREAM’



Global profile: Hydrogen
The UK is …
• undertaking a range of practical trials, tests and 

demonstrations to provide the evidence required
• delivering ‘no regrets’ projects today

• saving carbon
• engaging with consumers
• informing policy 
• de-risking investment

• looking to share this knowledge and collaborate 
with countries around the world

Hy4Heat is an integral part of the UK’s contribution





Heidi Genoni
Hy4Heat Programme Manager



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

Hy4Heat mission
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Hy4Heat programme work packages



2018 2019 2020 2021

Hy4Heat 
ends

Possible 
Community Trial

WP1&9 PMC Managing WPs in preparation for a Community Trial

WP2 Quality and standards

WP7 Safety and risk assessment

WP3 Development of appliance certification

WP4 Development of certified domestic appliances and WP10 Metering development 

WP8 Demonstration trials

Potential industrial appliance development 
WP6 Industrial appliances
Understanding the market

Potential commercial appliance development 
WP5 Commercial appliances
Understanding the market

Hy4Heat programme overview



Hydrogen quality standards (WP2) 

• IGEM revising relevant existing standards and 

considering:

• Dangerous substances and explosive 

atmosphere regulations Materials

• Leakage rates

• Ventilation 

• Installation 

• Air supply, etc.

• DNV GL - Purity & Colourant

• NPL - Odorant



Hydrogen appliance certification (WP3) 

• Hydrogen appliances to be certified under 
GAR (Gas appliance regulation)

• Establishing an appliance testing and 
certification committee

• BSI (British Standards Institute)



Domestic hydrogen appliances (WP4)

• SBRI pre-commercial procurement 
innovation competition:

• gas boilers 
• gas cookers
• gas fire
• innovative hydrogen appliance

• Phase 1 contracts have been 
awarded to 16 projects



3 months 14 months  

PHASE 2b
Prototype development v2.0PHASE 2a

Prototype development v1.0

PHASE I
Solution design

12 months

Phased competition structure
Mar 2020 Mar 2021Nov 2018 Feb 2019

WP8 
Demonstration Trials

Appliance certified 
for demo trials Fully certified



Domestic hydrogen meters (WP10)

• This work package is the 
development of a hydrogen gas 
smart meter 



Commercial & Industrial appliances  
(WP5 & WP6) 

• Market study into commercial 
and industrial appliance sectors

• Contracts awarded to:
• ERM (WP5) and 
• Element Energy (WP6)

• Reports by Spring 2019



Safety testing (WP7) 
• Comparing hydrogen with natural 

gas
• Co-ordination group established with 

GDNOs
• Working on agreeing an approach 

and aligning Hy4Heat with other 
hydrogen programmes and initiatives

• H100 research on consequence 
testing forming key part of quantified 
risk assessment



Demonstration trial (WP8) 

• Unoccupied demonstration 
trial

• Using prototypes developed 
in work package 4



Potential community trial (WP9) 

• Planning and preparation 
necessary for a potential 
community trial 

• Proposed to run from 2021 
to 2023



www.hy4heat.info
@Hy4Heat



Hannah Steedman
Work Package 10 Manager



• Develop smart hydrogen meters that 
demonstrate safe and accurate 
measurement of hydrogen flow

Work package 10 objective



• WP4 - development of domestic hydrogen appliances 
underway

• Metering of hydrogen is required 
• WP8 unoccupied demonstration trials planned Apr 2020
• Supporting planning and preparation for a potential future 

community trial

Setting the scene



• Similar amounts of energy required by users
• Hydrogen contains less energy per unit of volume than 

natural gas, so more must be delivered 
• Gas suppliers need to measure the gas consumed for 

billing purposes
• Existing meter boxes, locations in homes and practicalities 

of changing meters
• A meter that can measure both hydrogen and natural gas 

without the need for recalibration

Considerations



• All flammable gases present risks 
• Compared to natural gas, hydrogen has a:

o faster flame speed 
o wider flammability range
o lower ignition energy 

• Test work currently underway, initial findings suggest that:
• low concentrations risks are comparable to natural 

gas
• higher concentrations can offer increased risk and as 

such should be prevented

Hydrogen risks



• Gas meters could offer some risk protection options by 
integrating an automated emergency control valve*:
o excess flow detection
o slow leak detection
o anomalous flow detection
o communication interface with hydrogen specific gas 

alarm

*Different to the manual ECV, which will stay separate from the meter as is 
the current case for natural gas

Safety and risk protection



• Meter compatible for hydrogen gas (ISO 14687, type A)
• Dual gas
• Additional safety device (automated ECV) to prevent 

accumulations of hydrogen gas*
• Fully MID/Ofgem compliant
• Fully SMETS 2 compliant
• Fits within existing meter box or on meter rack

*This is different to the manual ECV, which will stay separate from the meter

Requirements summary



• Phase 1 – solution design
o Production of a report to determine current status, availability, 

requirements, properties of hydrogen, etc

• Phase 2 – development of a hydrogen meter
o Physical – consider current meter boxes
o Legal
o Safety
o Cost
o Performance 

Work package 10 competition structure



Timescales





Dr. Steve Loades
BEIS Project Manager Hydrogen Innovation

Science and Innovation for Climate and Energy 
(SICE)



Public sector challenges …
… innovative ideas from industry

… in the public sector …

… connecting public sector challenges with innovative ideas from industry …
… driving improvement in achieving government operational and policy objectives … 

… supporting companies to generate economic growth …

… development of an innovative process, material, device, product or service … 
… that cannot be met by solutions already available in the market … 



… smart hydrogen meter(s) … Hy4Heat 
(WP10)

BEIS wishes to procure
• Dual gas smart meter(s)

• to measure the volume of both 
hydrogen and natural gas separately
• That are compliant … with … relevant 

directives / regulations / legislation …
• for the purposes of Hy4Heat 

demonstration trial(s)
• And potentially, subject to future 

consideration, decision and budget … 
for community trials …

Consideration
• Currently no market - current levels 

of development and availability of 
products / devices are pre-
commercial
• higher degree of risk – benefit sharing

• specifically Intellectual Property (IP)
Options
• SBRI
• Innovation Partnership



Hy4Heat: WP procurement and management
BEIS

WP2 WP3 WP4 WP5 WP6 WP7 WP8

PMC 
(WP1 & WP9)

BEIS will appoint contractors – with 
Arup+ support – to deliver WP2-WP8.

BEIS will award contracts and be 
responsible for invoice payment

BEIS has appointed Arup+ as PMC 
to deliver WP1 and WP9

BEIS

PMC 
(WP1 & WP9)

WP2 WP3 WP4 WP5 WP6 WP7 WP8

1

2
Arup+, as PMC, will then manage 

and coordinate all WPs packages on 
day-to-day basis on BEIS’s behalf

• BEIS and Arup+ have 
established way of 
working for the 
procurement and 
management of work 
packages within the 
Hy4Heat programme

• Approach will be 
adopted for smart 
hydrogen meters 
(WP10)

• Arup+ are excluded 
from bidding for work 
packages



Innovation Partnership: Process overview

• Suppliers asked to complete and submit a pre-selection questionnaire
• Pre-selection questionnaires are evaluated
• X suppliers with the highest scores will be shortlisted to tender

Pre-selection

• ITTs issued to the X shortlisted suppliers
• Tenders are evaluated and scored
• BEIS may undertake negotiations and clarifications
• BEIS may ask the X suppliers to re-submit a final tender / Best and Final Offer 

Invitation to 
Tender

• Final tenders / Best and Final Offers are evaluated and ranked
• BEIS may award contracts to ~3 suppliers with highest scores to develop products

Contract 
Award



Sharing of risks and benefits …

Suppliers receive … … financial support … and
… retain any intellectual property 
generated … provided it is used …
… with certain rights of use 
retained by BEIS …
… project outputs are expected to 
be shared publicly

… in return, suppliers clearly state… where cost savings are being 
provided to BEIS …
… compared to exclusive 
development contracts where BEIS 
reserves all the results and benefits 
of the development (including 
IPRs) exclusively for its own use



Evaluation criteria …
• Proposals are scored:

• using a range of weighted quality criteria
• cost / price is always a criterion

• Proposals are ranked:
• to determine the bids / proposals …
• … to enter the phase

Full / final details will be published in ITT 

Always = 100%

Cost / Price

Business 
case?

Delivery plan?

Skills and 
expertise?

Approach?

Innovation?

Nb. Bidders are strongly advised to structure their 
proposals to cover each of the criteria 

Always = 100%



Eligibility … 

Single proposal
• Identify and make clear the lead partner / contractor 

and contact, proposed role for each partner, the 
organisation and governance
• set out how any sub-contractors will be managed and 

the % of the tendered activity (in terms of £) that will 
be sub-contracted

• set out proposed arrangements, if a consortium is not 
proposing to form a corporate entity

Lead contractor must be the same across all phases

• Recognise that consortium / group arrangements 
may be subject to future change, but consistent 
within phases
• respond in light of the arrangements as currently 

envisaged and notify any future proposed change, so 
that a further assessment can be made

Nb. Need to submit bid into first phase and be 
successful … to be eligible for later phases 

ALL organisations … single entities (large and small), consortia, groups … are eligible to bid



Terms and conditions (Ts & Cs) …
• BEIS standard service contract Ts & Cs will form the 

basis …
• … proposed IPR treatment will be aligned with SBRI / 

pre-commercial procurement principles
• Ownership

• …
• Exploitation

• …
• BEIS will publish final version at the time of any ITT 

publication / competition launch
• Bids submitted on condition that Ts & Cs are amended will 

be effectively submitting a non-compliant bid
• The Ts and Cs will be consistent across phases





Q&A
and discussion



Round Table Discussions




