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	REA Response to hydrogen storage and transport infrastructure consultation
REA Draft response to BEIS hydrogen transport and storage infrastructure consultation 

The Association for Renewable Energy & Clean Technologies (REA) is pleased to submit this response to the above call for evidence. The REA represents industry stakeholders from across the whole renewables sector and includes dedicated member forums focused on hydrogen, green gas, biomass heat, biomass power, renewable transport fuels, thermal storage and energy from waste (including advanced conversion technologies). Our members include generators, project developers, heat suppliers, investors, equipment producers and service providers. Members range in size from major multinationals to sole traders. There are over 500 corporate members of the REA, making it the largest renewable energy trade association in the UK.
The REA has an active Hydrogen Working Group representing several members in this fast-moving area. This is a cross cutting group, part of the REA Green Gas Forum, which interacts with all other groups of the REA that have relevance to hydrogen, including our Renewable Transport Fuel Forum, Energy Storage, and Energy from Waste Forum. The group helps pulling together those different strands of work in a coherent way. 

General Considerations
1. Do you agree with Government’s analysis and vision for hydrogen network evolution through the different phases as described? Please explain your answer and provide any relevant evidence.
We broadly agree with the hydrogen network evolution described by BEIS in the consultation. 
However, we emphasise that delivering this infrastructure at pace is fundamental if we are to meet the Government’s hydrogen production targets (10 GW by 2030). Business models to support this infrastructure development will therefore need to be designed and introduced as soon as practically possible. 
Within the Energy Security Strategy Government has committed to design by 2025 new business models for hydrogen transport and storage. However, given the long lead times of large-scale infrastructure projects (which could take up to 4.5 years in some cases), the Government timeframe may result in key infrastructure not being delivered and available to support hydrogen production before end of 2030 at the earliest. Our members’ feedback is that this is far too late and may undermine the ability of the sector to scale up capacity during this decade. 
If Government cannot deliver business models before 2025, then we urge them to provide interim measures to support both, transportation and storage projects that are strategically important to support the scale up of the hydrogen sector in the UK and get the hydrogen economy going. Some of these projects, in the East Coast and in the North West clusters, are already underway and will need to take FID way before 2025. 
2. Do you agree with these key design principles for the transport and storage business models? Please explain your answer and provide any relevant evidence.

Hydrogen Transport Infrastructure
3. In your view, do you agree we have correctly identified and characterised the market barriers facing the development and operation of hydrogen pipelines and a hydrogen network? Are there any other market barriers we should be considering? Please explain your answer and provide any relevant evidence.
Yes, we consider that BEIS has adequately identified the key barriers. 
4. In your view, have we set out the main business model design options, or are there others that should be considered? Please explain your answer and provide any relevant evidence.
Yes, we consider that the main business model options have been identified in the consultation. 
Our view is that a regulatory asset base (RAB) mechanism would be most suited to support onshore hydrogen pipelines development and should be rolled out as soon as possible. We have set out the reasons for this below. 
Firstly, by providing fully regulated returns this mechanism provides revenue certainty to investors and help mitigate the uncertainty of supply and demand. The RAB funding model is structured to incentivise private investment in projects with significant upfront capital expenditure, a long construction period and a long asset life, by providing a secure return on investment for developers and other investors.
It also provides the opportunity for a strong regulatory oversight, which is needed to ensure the networks are run effectively and efficiently and independently audited and assessed. RAB also provides efficiency and performance incentives for the networks which would normally be motivated under a competitive market.
In addition, the RAB model is already widely adopted in the UK for monopoly infrastructure assets such as water, gas and electricity networks and work well. So, it is an established model and known mechanism that deals well with the market barriers associated with natural monopoly, as highlighted by BEIS in the consultation. 
Crucially, RAB ensures fair and reasonable costs are recovered from consumers, and the regulator is there to ensure no excessive costs are placed on consumers. 
Effectively RAB sets out the methodology to calculate how much revenues the networks would need and are allowed to recover to cover their costs and a fair level of return. There is no reason the implementation of this approach should be delayed during a growth phase.  Our recommendation is that model should be rolled out as soon as practically possible. 
What could be changed according to the growth and the steady phase is the funding mechanism that sets out how these costs are recovered (ie who pay for them during the growth phase and the steady phase). As rightly set out by BEIS, initially the pool of network users will be small and therefore costs very high unless there is an external funding mechanism. 
[do members have any suggestions on how these costs could be recovered initially? what could the external funding mechanism look like?]. 
The model (or models) need to be developed quickly but should also be designed to be flexible/adaptable over time. Major uncertainties around things like the heat policy decision in 2026 mean that we need this flexibility, but we also can’t/shouldn’t wait until we have this certainty in order to take action, or we will miss the opportunity.

Members have also highlighted that a regulatory model will have to set out clearly what is the required level of unbundling of the monopolistic network companies from the companies performing competitive activities. 
5. In your view, do you agree that uncertain demand and supply and limited user base will be the predominant barriers in a growth phase of hydrogen network development? Please explain your answer and provide any relevant evidence.
Yes, we agree that these would be the key barriers investors and developers would face to develop such infrastructure and reach FID. 

6. In your view, which business model design options do you consider may be suited to address the barriers in a growth phase? Please explain your answer and provide any relevant evidence.
Our view is that we shouldn’t delay the adoption and implementation of a RAB model to support development of key transportation infrastructure. There can be effective ways within a RAB model to deal with the challenge caused by a small group of network users initially. For example, an external funding mechanism could initially be provided to ensure infrastructure users are not charged excessively.   
[any feedback from members on the type of funding mechanism that could address this within RAB? and any views on why a cap and floor mechanism would not be suitable?]. 
7. In your view, are there any interim measures that we should be exploring to support the development of early hydrogen pipelines ahead of a hydrogen transport infrastructure business model being available? Please explain your answer and provide any relevant evidence.

As highlighted before, the Government timeframe (introduction of the business models by 2025) will result in key infrastructure not being delivered and available to support hydrogen production before end of 2030 at the earliest. Our members’ feedback is that this is far too late and may undermine the ability of the sector to scale up capacity during this decade. 
If Government cannot deliver business models before 2025, then we urge them to provide interim measures to support both, transportation and storage projects that are strategically important to support the scale up of the hydrogen sector in the UK and get the hydrogen economy going. Some of these projects, in the East Coast and in the North West clusters, are already underway and will need to take FID way before 2025. 
These could take the form of a contractual mechanism underpinned by a private law contract where the Government agrees to pay for capacity made available for transportation and storage. 
[more members feedback required here please]


8. In your view, is a RAB model, based on the natural gas RAB design, likely to be the most suitable business model during a steady state, or would another business model design be more appropriate? Please explain your answer and provide any relevant evidence.
A regulatory based approach is most suitable to this type of infrastructure as it deals best with the market barriers associated with a natural monopoly and is a model that is very well established and works well for the gas, electricity and water networks.
However, it is likely that a subsidy or funding mechanism will be needed in the growth phase to ensure consumers are not made to pay an excessive cost. 
A RAB would also provide the opportunity for a strong regulatory oversight which is needed to ensure there is a neutral / independent assessment of the need for the infrastructure to be there (e.g. some pipelines may need repurposing but others may just need decommissioning and in some cases you may need. Properly regulated oversight of the network development. 

9. In your view, is there a need for compatibility between a business model for a growth phase and a business model for a steady state, and how should this be managed? Please explain your answer and provide any relevant evidence.
10. In your view, is there a need for compatibility between a business model for hydrogen and a business model for natural gas, and how should this be managed? Please explain your answer and provide any relevant evidence.
11. In your view, are there any other considerations we should take into account? Please explain your answer and provide any relevant evidence.
12. In your view, what ownership arrangements do you think are likely to be suitable for hydrogen networks? Does this depend on the chosen business model and/or phase of network evolution? Please explain your answer and provide any relevant evidence.
13. In your view, is an external funding mechanism needed in a growth phase of network evolution? If so, at what stage of market and network evolution might it no longer be required? Please explain your answer and provide any relevant evidence.
14. In your view, if needed, what are your views on possible approaches to funding a potential external subsidy mechanism? Please explain your answer and provide any relevant evidence.
15. In your view, how may other onshore hydrogen pipelines, including pipelines transporting hydrogen through a carrier, develop in the UK? Please explain your answer and provide any relevant evidence.
16. In your view, is a business model required for the development of other onshore pipelines for hydrogen and, if so, how might a business model for onshore pipelines transporting hydrogen as a gas be adapted for this? Please explain your answer and set out the specific market barriers that a business model would be required to address as well as providing any relevant evidence.
17. In your view, how may offshore hydrogen pipelines develop in the UK? Please explain your answer and provide any relevant evidence.
18. In your view, is a business model required for the development of offshore hydrogen pipelines and, if so, how might a business model for onshore pipelines transporting hydrogen as a gas be adapted for this? Please explain your answer and set out the specific market barriers that a business model would be required to address as well as providing any relevant evidence.
19. In your view, how may vehicular transport for hydrogen develop in the UK? Please do include any other vehicular transport we may have missed. Please explain your answer and provide any relevant evidence.
20. In your view, is a business model required for vehicular transport and, if so, how might a business model for onshore pipelines transporting hydrogen as a gas be adapted for this? Please explain your answer and set out the specific market barriers that a business model would be required to address as well as providing any relevant evidence.

Hydrogen Storage Infrastructure
21. What do you consider to be the key technical barriers associated with the development of particular approaches to storing hydrogen which should be considered? Please explain your answer and provide any relevant evidence.
In our view BEIS have correctly identified the key barriers to develop storage infrastructure. 
Under any scenario consistent with the UK decarbonisation targets there is likely to be significant requirement for hydrogen storage for flexibility and resilience. Storage will help manage the increased shares of variable renewable sources in the power system grid and also the high seasonality of energy demand. However, the revenues that such facilities would produce are highly uncertain given the significant uncertainties associated with hydrogen supply and demand at this stage of the hydrogen economy. 
Although the hydrogen economy is developing rapidly, it is still challenging to establish precisely at what point hydrogen storage facilities will be used at sufficient scale to provide reliable revenue streams. 
While these facilities could be used to store blended hydrogen and methane in the transition to a 100% hydrogen, the high volatility of wholesale gas prices and the significant uncertainty of their trajectory over time makes it challenging to invest into this kind of projects. Due to this, investment in large-scale hydrogen storage will only be possible if underpinned by a business model that provides significant certainty and confidence to investors. 
BEIS mentions in the consultation that the cost of developing larger-scale storage infrastructure is likely to be in the order of hundreds of millions of pounds, but some of these projects e.g. the repurposing of depleted gas and oil fields could be more in the in the region of billions of pounds. We agree that such high capital costs, combined with long lead times and revenue uncertainty make these investments especially risky. 

22. In your view, have we correctly identified and characterised the key market barriers facing larger-scale hydrogen storage infrastructure, and in particular its deployment by the late 2020s? Please explain your answer and provide any relevant evidence.
Yes. See our response to question 21. 
23. Do you agree that volume and revenue risk stemming from demand uncertainty represents the main barrier to the deployment of storage infrastructure? Please explain your answer and provide any relevant evidence.
Yes. See our response to question 21. 

24. Do you agree that Government should develop a dedicated business model for hydrogen storage (subject to value for money and need) and that it should be designed to be technology-neutral? Please explain your answer and provide any relevant evidence.
Yes, we agree that a business model is required and given the scale of these projects, associated capital required to fund them and high risk of these investments, regulatory returns are seen by our members as most suited to support development. We also agree that it should be technology neutral. 
For geological storage in particular, our members have previously strongly supported the introduction of either a Regulatory Asset Base (RAB) model or an Income Cap and Floor mechanism. This is because these mechanisms are not dependent on the market for hydrogen and provide certainty to investors which could potentially lead to lower financing rates. Given the extremely uncertain revenues of hydrogen storage and current lack of a commodity market for hydrogen, regulated returns would probably be appropriate for hydrogen storage.
Compared to a RAB model, a revenue cap and floor mechanism would have the advantage of incentivising storage owners to increase/optimise the utilisation of storage facilities and would provide merchant opportunities between the floor and the cap. The use of a regulatory backstop would make these projects bankable as it reduced the uncertainty associated with the market revenues these facilities could earn. In return, these facilities would provide benefits to consumers through lower price and security of supply. 
The above is broadly in line with the recommendations we gave in our Longer Duration Energy Storage Report, and REA’s response to BEIS Call for evidence on large-scale and long-duration electricity storage (2021), where we favour an income floor price for a technology neutral large-scale and long-duration electricity storage (LLES technologies) support mechanism. We said that this helps de-risk investments while incentivising efficient dispatch through price signals, and also incentivising operators to react to market signals according to the operational characteristics of their project. The report does also acknowledge the strength of a RAB model, if it is government’s intention to create a bespoke funding model around hydrogen, recognising that ‘the traditional RAB approach regulates returns fully, de-risking the investment more than the other mechanisms. Investors benefit from high levels of protection from risks, including during the construction phase. From an investor perspective, this is favourable when considering investment in technologies that are relatively new to the energy market. However, this means customers may face risks from cost overruns (depending on the detailed methodology set by the regulator).’  

25. Do you agree that business model support should focus on larger-scale storage, or is there a need to provide further support for small scale storage? Please explain your answer and provide any relevant evidence.
Yes, we agree with this proposal. It seems reasonable for small scale storage to be supported under the current hydrogen business models and any other mechanism supporting hydrogen production. 

26. In your view, who are likely to be users of hydrogen storage infrastructure and which group, or groups, might be best placed to provide revenue to storage owners? Please explain your answer and provide any relevant evidence.
27. Do you agree with our initial view that a storage infrastructure business model should support providers of hydrogen storage infrastructure (as opposed to users of storage infrastructure)? Please explain your answer and provide any relevant evidence.
Yes, this seems the most straightforward solution as they would be the ones exposed to the volume risk that the business model can help mitigate. 

28. What are your views on possible approaches to funding a potential subsidy mechanism? Please explain your answer and provide any relevant evidence.
29. In your view, have we correctly identified the main parties whose needs any storage business model will need to account for, and have their needs been correctly outlined? If not, what additional needs should be accounted for? Please explain your answer and provide any relevant evidence.
30. In your view, have we set out the main business model design options, or are there others design options, or variants, that should be considered? Please explain your answer and provide any relevant evidence.
31. In your view, are any of the business model design options set out above more suited to supporting particular types of storage infrastructure than others? Please explain your answer and provide any relevant evidence.
32. In your view, which business model design options would be most suitable to address the identified market barriers? Please explain your answer and provide any relevant evidence.
Please see our response to question 24. 
Overall, the REA favour the development of a regulated return model to support storage owners / providers. A revenue cap and floor mechanism would de-risk revenue streams by introducing a minimum amount plant owners and operators can earn, allowing for top-up payments where operators are unable to earn enough due to market barriers. All revenue streams would be taken into account by determining whether returns (gross margin) are below the Floor. 
This model is the most compatible with the operational profile of energy storage, while also incentivising energy storage providers to maximise the commercial value of plant operations. 
Furthermore, construction risks would sit with the developer, removing the exposure of consumers. The income floor could also, in time, be awarded following competitive tender processes in order to both ensure value for money and allow a variety of technologies to be able to access support, while prices are driven down. However, in the first few instances, due to the scale and lead times of projects, it is envisaged that an administrative or bilateral contract allocation process would likely be needed to get the market going. 
The Government is likely to want to see the inclusion of a ‘cap’ as part of the income floor mechanism, to control costs and protect consumers. However, the REA raised concern that a rigid cap would mean that any plant approaching the cap would have no further incentive to optimise their storage capacity utilisation. 
Moreover, the consumer does not benefit either because the lack of further optimisation greatly limits, or even eliminates, the possible pay-back available to consumers as operators avoid any actions over the cap. However, it would be possible to design a ‘soft-cap' mechanism, whereby the operator is required to pay back a proportion of the profits made above the cap. For example, if an operator was required to pay back a third of their profits above the cap, they would still be reasonably incentivised to optimise their plant to benefit the whole system, while also raising the contribution that would be paid back to the consumer and the whole system, ensuring storage benefits continue to be realised. 
An income floor (no cap) would provide the greatest incentive for system optimisation, and therefore benefit the whole system and consumer the most, despite the lack of direct repayments. This would also provide a purer market mechanism and provide value for money. 
It is recognised that the RAB model could also be compatible with the operational profile of storage, while providing fully regulated returns, delivering high levels of certainty to investors. However, given that payments would be made from consumers to developers during the construction phase, the consumer could be subject to construction risks (e.g. cost overruns) depending on the arrangements set out by the regulator. Such a regulatory regime may need to be project-specific adding complexity to any competitive award process. In addition, the RAB would need careful design to ensure it actually incentivises efficient operation. This would not be impossible but adds complexity and may lead to market distortions. 
33. In your view, which organisations are best placed to carry out the roles of economic regulator/counterparty/administrator that would be required to implement the business models set out above? Are there any other roles that you consider may be required? Please explain your answer and provide any relevant evidence.
34. In your view, are there any early interim measures that we should be exploring to support the development of the first hydrogen storage projects, ahead of a hydrogen storage business model being available? Please explain your answer and provide any relevant evidence.

As highlighted before, the Government timeframe (introduction of the business models by 2025) will result in key infrastructure not being delivered and available to support hydrogen production before end of 2030 at the earliest. Our members’ feedback is that this is far too late and may undermine the ability of the sector to scale up capacity during this decade. 
If Government cannot deliver business models before 2025, then we urge them to provide interim measures to support both, transportation and storage projects that are strategically important to support the scale up of the hydrogen sector in the UK and get the hydrogen economy going. Some of these projects, in the East Coast and in the North West clusters, are already underway and will need to take FID way before 2025. 
These could take the form of a contractual mechanism underpinned by a private law contract where the Government agrees to pay for capacity made available for transportation and storage.
[more members feedback required here please]

Strategic Planning
35. In your view, should the build out of hydrogen transport infrastructure evolve through either a) a solely a market-led approach, b) a form of strategic planning, or c) neither? Please explain your answer and provide any relevant evidence.
In our view some form of strategic planning will be essential for both critical transportation and storage infrastructure to be rolled out at the right pace, in the right place and at the right scale to maximise the benefits to the whole energy system.  
A strategic approach would, however, need to be implemented at sustained pace given the speed required to deliver strategic infrastructure.  
National Grid’s Future Energy Scenarios (2022) includes a strong recommendation that ‘Strategic coordination and whole system thinking, especially across the electricity and hydrogen sectors, is required to achieve decarbonisation targets and avoid unmanageable network constraints and potential curtailment’ and we strongly agree with this recommendation. 
Whole system planning and careful consideration of the interaction between gas and electricity grid is vital to ensure existing infrastructure is used in an optimised way and new, targeted and more costly infrastructure is built only when essential. Energy system savings will be delivered through integrated and coordinated infrastructure planning and we are aware of analysis currently being undertaken to estimate such savings. 
It will be crucial to understand how a strategic approach is adopted ie what is the exact mechanism underpinning a strategic approach. This should be set out in detail, though members have highlighted that we also need to ensure progress is not sacrificed for perfection, and re-iterated that it is important to get started and deliver at speed. 

36. In your view, should the build out of hydrogen storage infrastructure evolve through either a) a solely a market-led approach, b) a form of strategic planning, or c) neither? Please explain your answer and provide any relevant evidence.
Please see our answer to the question above which is applicable to both, transportation and storage. 
37. In your view, if strategic planning was to be implemented for hydrogen transport infrastructure what form should it take? a) central network planner, b) coordinated approach, c) evolved approach, d) a blend of strategic planning and market-led approaches, or e) none of the above? Please explain your answer and what this approach might look like in a UK context.
Central planning would provide consistency and continuity, though this will need to be supported by considerations/assessments made at a more regional or local level.
Given that BEIS have committed to create a Future System Operator (FSO) independent from Government which will have a whole system mandate, the FSO would seem the best place for this central point of coordination. So, we would support a central planning approach led by the FSO for critical infrastructure which could be then followed by a market-led approach, with decisions driven by market-based mechanisms, once the market is more mature (like in the case of CCUS infrastructure). 
It is, however, important that there is a roadmap to set out how the FSO will deliver on a whole system approach. There will need to be equal weighting within the organisation between gas and electricity (unlike the current system operator) if this is going to be a whole system organisation. 
The FSO will need to consider the interactions between the transmission and distribution grids as well the interaction of the power grids with the gas grid, a future hydrogen grid and the required large scale energy storage infrastructure. There needs to be clear and transparent processes of how all “grids” will operate and incentivise all participants to deliver value-driven, reliable Net Zero services and energy security.
Whole system planning will be vital to ensure existing infrastructure is used in an optimised way and new, targeted and more costly infrastructure is built only when essential. In certain cases, for example, it may be more cost-effective to avoid power grid reinforcements and use hydrogen molecules to move energy across the country and connect supply with demand. Analysis recently carried out by Afry (2022) concludes that location of electrolysers should also be considered as locating electrolysis in zones of constrained power transmission is considered a key solution for reducing the costs of constraints and new network reinforcement.
Hydrogen blending into the gas grid initially, and repurposing of the existing gas grid to 100% hydrogen where needed, will be required to enable energy to be carried across the country, from centres of supply to centres of demand, where this cannot be delivered via electrons.

38. In your view, if strategic planning was to be implemented for hydrogen storage infrastructure, what form should it take? a) central network planner, b) coordinated approach, c) evolved approach, d) a blend of strategic planning and market-led approaches, or e) none of the above? Please explain your answer and what this approach might look like in a UK context.
Please see our answer to the question above which is applicable to both, transportation and storage. 

39. Further to your answers to questions 35 – 38 above, in your view, is it important for there to be alignment between the ways in which hydrogen transport infrastructure and hydrogen storage infrastructure are built out and, if relevant, the form of strategic planning involved? Please explain your answer and provide any relevant evidence.
Yes, the need for critical transportation and storage infrastructure needs to be looked at jointly and in a fully integrated way to maximise the benefits to the whole energy system and associated savings. 

40. Considering onshore and offshore hydrogen transport and storage infrastructure, do they have specific characteristics, or wider interactions with other infrastructure, which may mean the different infrastructure types favour a market-led approach or a form of strategic planning? Please explain your answer and provide any relevant evidence.
41. In your view, are there any factors, other than those listed above, that should be considered if a strategic planning approach was to be adopted? Please explain your answer and provide any relevant evidence.
42. If the UK were to create a central network planner role for hydrogen, would the FSO (if it is established by the Energy Bill) be best placed to take this role on? If not or if the FSO is not established, is another organisation more suited to the role or would a new body need to be created? If yes, in your view what temporary solution could be implemented prior to the FSO taking on the role? Please explain your answer.
Yes, as highlighted above, the FSO would be best placed to take on this role. 
43. In your view, what role could the strategic planner have in the provision of business model support? How would this role change under different strategic planning approaches? Please explain your answer and provide any relevant evidence.
The FSO doesn’t need to be the organisation that provides the business model, but business models need to be initially provided on the basis of strategic decisions made by the FSO.  

44. In your view, should government seek to identify “low or no-regrets” and/or systemically important projects to prioritise their development if possible? If so, how might such projects be identified and how might the best be prioritised? Please explain your answer and provide any relevant evidence.
Yes, Government should certainly identify low-regret or no regret infrastructure that is critical and should be fast-tracked by awarding business models earlier than 2025. 

Regulatory frameworks 

45. In your view, are the existing market framework and industry commercial arrangements for hydrogen optimal for supporting the development of hydrogen transportation and/or storage infrastructure? Please note we are seeking your views on the whole existing market framework and industry commercial arrangements, including any possible gaps, and not just matters relating to the Gas Act. Please explain your answer and provide any relevant evidence.
No. 

46. If you answered ‘No’ to the previous question, how do you think this should be addressed:
a. Through amendments to the existing market framework / industry commercial arrangements?
b. Through the replacement of aspects of the existing market framework / industry commercial arrangements (for example, with new arrangements that are specifically designed for hydrogen)?
c. Through a different approach?
We would support c. Industry would welcome the development of a Hydrogen Uniform Network Code that establishes the strategic, commercial and regulatory frameworks that specifically apply to hydrogen, as well as technical rules and arrangements that underpins hydrogen transport and storage access.

47. Further to the regulatory areas set out below, in your view, is the existing onshore noneconomic regulatory framework optimal for supporting the development of a rapidly expanding UK hydrogen economy?
No. 
48. If you answered ‘No’ to the previous question, how do you think this might be addressed (regulation/standards/guidance, etc.)? Please explain your answer and provide any relevant evidence.
[members feedback welcome on this question]. 


49. In your view, is the existing regulatory framework for the non-pipeline transportation of hydrogen optimal for supporting the development of a rapidly expanding UK hydrogen economy?
50. If you answered ‘No’ to the previous question, how do you think this might be addressed (regulation/standards/guidance, etc.)? Please explain your answer and provide any relevant evidence.
51. In your view, are the current NSIP and TCPA regimes optimal for supporting the development of a rapidly expanding UK hydrogen economy? If you answered ’Yes’ to the previous question, please explain which elements you think are conducive to the development of the hydrogen economy. If ‘No’, please explain how you think they might be improved (e.g., a dedicated hydrogen NPS). Please explain your answer and provide any relevant evidence.
52. In your view, is the existing environmental regulatory framework optimal for the future hydrogen economy?
53. If you answered ‘No’ to the previous question, how do you think this might be addressed? Please explain your answer and provide any relevant evidence.
54. Further to the regulatory assessment set out above, in your view, is the existing offshore non-economic regulatory framework optimal for supporting the development of a rapidly expanding UK hydrogen economy?
55. If you answered ‘No’ to the previous question, how do you think this might be addressed (regulation/standards/guidance, etc.)? Please explain your answer and provide any relevant evidence.

Hydrogen Blending
56. To what extent might lead times for hydrogen transport and storage infrastructure limit the scale of hydrogen production capacity in the early years of the hydrogen economy? If applicable, can this be quantified for your project (e.g. in terms of production volumes, load factors, etc.)?
It is difficult to quantify the extent to which lead times for building critical transportation and storage infrastructure will limit the scale of the hydrogen production capacity, but we believe the impact of not supporting blending could be significant. 
The REA believes that blending hydrogen into the gas grid is essential to support the scale up of hydrogen production in the UK and need to be enabled as soon as possible. We consider that the current lack of storage and transport infrastructure could severely hamper the development of the hydrogen sector – hydrogen supply in particular - especially those sectors such as electrolytic hydrogen production which face significant volatility in the supply. 
The REA has set out its supporting position on blending in a number of position papers, listed below:
· Our position paper on hydrogen blending can be read HERE. 
· Our paper on financial support required for hydrogen blending can be read HERE.
· The HUK/REA joint position on blending can be read HERE. 
· You can also read HERE HUK/REA joint letter to BEIS following a meeting in September 2022 
In summary, we agree with the benefits of blending identified by BEIS in the consultation document in terms of managing volume risk, but it is important that BEIS recognises the following:
· Blending should not be considered as an ‘offtaker’ since the gas grid does not consume hydrogen. The direct effects and carbon savings of hydrogen displacing natural gas in the grid are felt at the point of use, which includes all current users of natural gas, including hard to abate industrial processes. These benefits vary depending on the injection location relative to the offtaker. Hydrogen blends will reach multiple users, not just a few large industrial users that are within the hydrogen clusters and can therefore provide some decarbonisation effect for all. 
· Although we agree with BEIS that hydrogen blending is ‘transitional’ (as we will have eventually to move away from fossil gas supplies), much of the investment and scale of hydrogen production that blending supports will deliver enduring benefits to the hydrogen production supply chain. Once that resilient hydrogen production has been built through hydrogen blending, this production can be redirected to 100% hydrogen hard to abate sectors or a 100% hydrogen network.  It is therefore important that BEIS’ Value for Money assessment of hydrogen blending considers this when calculating the true value of blending. 
· The case for blending in the transmission network should be assessed and run concurrently with the distribution network. Using the best available information for costs, with uncertainty ranges as appropriate, will allow a value case to be ready in step with the overall program without becoming the bottleneck. Furthermore, increased visibility of the decision timelines for both transmission and distribution is essential to enable efficient planning across the value chain. Injecting hydrogen into the transmission network will increase the number of injection points that can be used across the country to inject hydrogen and support the development of the decentralised electrolytic hydrogen sector. In addition, allowing injection into the National Transmission System even at small proportion (2 – 5% v/v) would support significant volumes of hydrogen production whilst minimising any impact on the network’s Flow Weighted Average Calorific Value (FWACV). Site specific exemptions could be issued by the HSE to ensure there is no impact on consumers (e.g. gas-fired stations). For example, if the hydrogen blend is supplying an isolated / independent network, then the impact in respect to that network will need to be considered; whereas if the blend is being fed into the wider gas network, consideration will also  need to be given to how far it will extend and what impact that could have (for example a power station may under normal gas demand conditions be “out of range” of any blend on the network, but under low demand conditions the blend could travel to the Power Station and  be consumed – and for example,  impact on the operation of its burners and control systems). 
57. Do you see a potential for blending in helping to address this challenge by providing a route to market as a reserve offtaker? For how long do you expect this role for blending may be required? Please explain your answer and provide any relevant evidence.
Government has committed to design by 2025 new business models for hydrogen transport and storage. However, given the long lead times of large-scale infrastructure projects (which can take up to 4.5 years in some cases, according to members’ feedback), the Government timeframe may result in key infrastructure not being available before end of 2030 at the earliest. This means that blending will play a crucial role to bridge the gap at least until this infrastructure becomes available. 
58. Do you think that new transport infrastructure for 100% hydrogen may be required solely for the purposes of blending? If applicable, what scale of 100% hydrogen transport infrastructure would your project require to reach the GB gas networks (at distribution or transmission level)?
Our understanding is that 100% pipelines may required to be built to deliver hydrogen to the blending facility, however this would be most likely to be private pipes which would be included in the hydrogen production business model. 
[further members’ feedback required on this point]. 

59. Do you think that a reserve offtaker (e.g. blending) could help stimulate growth in hydrogen demand, by providing potential offtakers with more confidence to switch to hydrogen? If so, for how long might this be beneficial? What alternative measures could be enacted to help stimulate growth in hydrogen demand? Please explain your answer and provide any relevant evidence.
Yes, as highlighted in our various position statement, our membership considers that blending has a crucial role to play to stimulate growth in hydrogen production, particularly in the early years of the hydrogen economy. The ability to inject directly into the existing gas grid allows a materially lower risk option for hydrogen production developers to be able to develop projects, fund and build them. Blending materially de-risks the project and, crucially, allows for a much larger uptake of hydrogen production. However, the full benefits of this de-risking will only be unlocked if hydrogen output that ends up being blended is sufficiently remunerated. The way in which Government is currently looking to create a low-carbon hydrogen production market is to rely solely on the end-user demand rather than the ability to inject hydrogen into the grid.  We believe, however, that Government should support hydrogen use by distinct end users where feasible, but on the other hand take advantage of the gas grid to access multiple users and to back up priority users’ demand.
Even a relatively small blending acceptance will generate a significant demand for hydrogen on the network. With the current gas demand of 800TWh, 20% volume blend gives around 50TWh of hydrogen. A10% blend by 2030 represents just over 3% by energy and 24 TWh/annum. The gas grid could accommodate nearly 6GW of hydrogen without exceeding the 20% limit, supporting the Government towards its 2030 hydrogen capacity target.

60. Do you agree with our assessment of the range of options to address demand volatility? In addition to these measures, do you think a reserve offtaker (e.g. blending) could have value in managing producer volume risk caused by volatile demand? Please explain your answer and provide any relevant evidence.
Yes, we agree with the options set out by Government but also believe blending has an strategic role to support the hydrogen economy that is not fully recognised by the Government as yet. 
61. If you believe a reserve offtaker would be beneficial for the hydrogen economy, are there any alternative reserve offtakers that could fulfil this role instead of, or in combination with, blending? Please explain your answer and preferred reserve offtaker(s) with supporting evidence.
In terms of physical offtakers that can mitigate / manage volume risk we believe that blending is the only option. However, there are contractual mechanisms that could play a role in mitigating this risks, such as the sliding scale approach under the business model or ‘Take and pay’ contracts with intermediaries. All of these contractual mechanisms will mean that a premium will need to be paid by the party who takes that risk. This cost will ultimately have to be paid for by someone. Blending is the most cost-effective way to mitigate that risk. 

62. In addition to those mentioned in this chapter, do you see any benefits and/or risks associated with blending? Please explain your answer and provide any relevant evidence.
Yes, in addition to those benefits highlighted in our response to the above questions, blending effectively creates a national market for hydrogen because it substantially lowers the cost of transport and storage. Without it, we may end up with different regional markets for hydrogen each with different prices for hydrogen, driven in large part by transport costs. This is an inefficient outcome and can be manipulated by first commers who establish a monopoly position in a regional market. Instead, we need to create one large liquid market for hydrogen to enable a market price to establish itself which in turn will enable buyers and sellers to trade and manage risk in much the same way as they do in other established markets. Key to this however is blending which enables multiple buyers and sellers to transact via the gas network.
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