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Problem 

The Licensee must provide a narrative which explains the Problem(s) which the Project is seeking to address. 

Method(s) 

The Licensee should describe the Method(s) which are being demonstrated or developed. The Licensee must outline how the 

Method(s) could solve the Problem. The type of Method should be identified where possible eg technical, commercial etc. 
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Method(s) continued 

Funding commentary 
The Licensee must provide a commentary on the accuracy of its funding estimate. If the Project has phases, the Licensee 

should identify the approximate cost of each phase. IGTs should indicate potential bid costs expenses.  

Specific Requirements (please tick which of the specific requirements this project fulfils) 

A specific piece of new (ie unproven in GB) equipment (including control and/or communications 

systems and/or software) 

A specific novel arrangement or application of existing gas transmission or/and distribution 
equipment (including control and communications systems software) 

A specific novel operational practice directly related to the operation of the gas transportation system 

A specific novel commercial arrangement 
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Accelerates the development of a low carbon energy sector & has the potential to 

deliver net financial benefits to existing and/or future customers 

The Licensee must demonstrate that the Solution has the potential to accelerate the development of the low carbon energy 
sector in GB and/or deliver wider environmental benefits to GB customers. The Licensee must demonstrate the potential to 
deliver net financial benefits to existing and/or future customers. 
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Delivers value for money for gas customers 
The Licensee must demonstrate that the Method(s) being trialled can derive benefits and resulting learning that can be 
attributed to or are applicable to the gas transportation system.  

 

  

 

Demonstrates the Project generates knowledge that can be shared amongst all 

Licensees 
The Licensee must explain the learning which it expects the Method(s) it is trialling to deliver. The Licensee must demonstrate 
that it has a robust methodology in place to capture the learning from the Trial(s).  
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Please tick if the project conforms to the default IPR arrangements set out in 

the NIC Governance Document? 
If the Licensee wishes to deviate from the default requirement for IPR then it must demonstrate how the learning will be 
disseminated to other Licensees and how value for money will be ensured. The Licensee must also outline the proposed 
alternative arrangements and justify why the arrangements are more suitable than the default arrangements. 

How is the project innovative and with an unproven business case where the 
innovation risk warrants a limited Development or Demonstration Project to 
demonstrate its effectiveness. 
Demonstrate why the Licensee has not previously used this Solution (including where the Solution involves commercial 
arrangements) and why NIC funding is required to undertake it. This must  include why the Licensee would not run the trial as 
part of its normal course of business and why the Solution is not Research. 
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Project Partners and external resourcing/funding  

The Licensee must provide evidence of how Project Partners have been identified and selected, including details of the process 
that has been followed and the rationale for selecting participants and ideas for the Project. 
 
The Licensee should provide details of any Project Partners who will be actively involved in the Project and are prepared to 
devote time, resources and/or funding to the Project. If the Licensee has not identified any specific Project Partners, it should 
provide details of the type of Project Partners it wishes to attract to the Project.  

7 



Derogations or exemptions 
The Licensee should outline if it considers that the Project will require any derogations, exemptions or changes to the 

regulatory arrangements. 

Customer impact 
The Licensee should outline any planned interaction with customers or customers’ premises as part of the Project, and any 

other direct customer impact (such as amended contractual or charging arrangements, or supply interruptions). 
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Details of cross sector aspects 

The Licensee should complete this box only if this Project forms part of a larger cross sector Project that is seeking funding 

from multiple competitions (Gas NIC, Electricity NIC or LCN Fund). The Licensee should explain about the Project it will be 

collaborating with, how it all fits together, and must add a justification for the funding split.  
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Contact name 

Contact Address 

E-mail 

Direct telephone line 

Job title 

Any further details the Licensee feels would add to the submission 
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	Untitled

	Funding LicenseeRow1: Wales & West Utilities
	Network Licence Project PartnersRow1: 
	Funding Licensee areaRow1: Wales & West Utilities  - North Wales
	Project titleRow1: New Nwy (New Gas)
	The Licensee must provide an approximate Project start and end dateRow1: The project will demonstrate a commercial scale methanation of waste carbon dioxide from existing anaerobic digesters, producing grid quality biomethane that can be fed directly into the GB gas distribution networks. The project will combine the waste carbon dioxide (CO2) (that would otherwise be vented to atmosphere) from the anaerobic digestion (AD) process with hydrogen generated from renewable sources. This will demonstrate the commercial viability of utilising biological methanation plants in conjunction with anaerobic digestion to produce additional biomethane to be injected into the GB gas grid. This technology could be retrofitted to existing biomethane production facilities or incorporated into designs for future plants.The project partners will build and operate a biological methanation plant at Dwr Cymru Welsh Water’s (DCWW) existing waste water treatment and anaerobic digester facility at Five Fords (FF) sewage treatment works, utilising onsite renewable electricity and electrolysis to generate the required hydrogen. ITM Power (ITM) and Electrochea GmbH (Electrochaea) will supply the electrolyser and biomethanation reactor respectively. The project's budget will be in the region of £4.7 million and the project is expected to run for  three years starting in Q1 2018 and concluding in Q4 2020.
	Total cost of Project: £4,700,000
	NIC funding requested: £4,230,000
	If yes please specifyCross Sector Projects only Requested funding from Electricity NIC NIA or second tier LCN Fund: 
	The Licensee must provide a narrative which explains the Problems which the Project is seeking to addressRow1: The UK has committed to reducing greenhouse gas emissions by 80% of 1990 levels by 2050. The Carbon Plan and the most recent UK Industrial Strategy green paper both call for carbon reduction at lowest cost. Heat contributes approximately one third of the UK’s emissions and is therefore a key target for decarbonisation, yet to date this has proved challenging.The production of biomethane and its injection into the gas grid is one of the cheapest ways to decarbonise and provide renewable heat. Since biomethane is compatible with existing networks and appliances there is no need for upgrades of appliances nor the more costly and intrusive electrification of heat. The availability of suitable feedstocks is however a limiting factor on the potential development and production of biomethane. Therefore it is important the potential biomethane production from the available feedstocks is maximised.Currently the AD process produces a biogas that is, on average, 30-50% Carbon Dioxide by volume. Normally this CO2 is simply vented to atmosphere as waste, or in some instances captured and sold to industry, however the demand from industry is limited due to the derivation of this CO2 from waste. Converting this CO2 into grid quality biomethane using techniques such as biological catalysation, as proposed, has the potential to increase the biomethane production from existing and new anaerobic digesters by around 40%, significantly aiding the decarbonisation of the gas grid and therefore heat.
	The Licensee should describe the Methods which are being demonstrated or developed The Licensee must outline how the Methods could solve the Problem The type of Method should be identified where possible eg technical commercial etcRow1: The site selected for this project is Dwr Cymru Welsh Water’s Five Fords (FF) Waste Water Treatment works near Wrexham. This site already has anaerobic digesters on site and will make use of the existing biomethane connection into the Wales & West Utilities intermediate pressure network.
Normal AD based biomethane plants utilise anaerobic digesters to produce biogas; the biogas, a combination of methane and carbon dioxide, then enters into a clean up stream to upgrade it to biomethane before it can be injected into the gas network. Part of this clean up stream removes the carbon dioxide from the gas, with the carbon dioxide being vented to atmosphere.
The project will construct a complete biomethanation plant alongside the existing AD  plant at FF. This will involve the construction of a parallel stream to the normal biomethane operation into which the waste CO2 from the biogas clean up will be diverted. This CO2 will then be reacted with hydrogen in the biomethanation reactor to form methane and water. The methane will then be diverted back into the main 
	Methods continuedRow1: biomethane stream to be injected into the grid. This will include the construction of a 1MWe electrolyser and a methanation reactor. Both the electrolyser and the methanation reactor will utilise the onsite renewable generation for their power requirements.The project will consider the potential to utilise any by-products of the electrolysis and biomethanation, largely heat and also oxygen. Gas produced through the biomethanation reactor will be subject to quality control checks before being fed into the existing biomethane stream, for subsequent injection into the WWU gas grid through the existing connection point.
The project will take place in three stages over three years. The first stage of the project will include the detailed design and final specification of the electrolyser, biomethanation reactor and site layout. Stage 2 of the project will consist of site preparation, procurement and construction of the plant and will conclude with the initial commissioning of the electrolyser and biomethanation reactor. Stage 3 of the project will consist of the extended testing and operational demonstration of the plant.
Biological catalytic methanation of carbon dioxide has yet to be proven in the UK on a commercial scale, with the proposed project therefore being the first of its kind. Stage 3 of the project will not only be concerned with the demonstration of the technologies' technical and operational ability, it will also look to investigate and demonstrate the commercial feasibility of such technology to be implemented both to new anaerobic digestion sites as well as retrofitted to existing sites. Stage 3 will run for 12 months.
	The Licensee must provide a commentary on the accuracy of its funding estimate If the Project has phases the Licensee should identify the approximate cost of each phase IGTs should indicate potential bid costs expensesRow1: The total project costs are estimated to be £4.7m, high level estimates of the individual stage costs are provided below. These are dependent on the finalisation of the project programme and scope prior to full submission. Overall accuracy of project budget is estimated at ±10% Stage 1 – Final detailed site specific design and final specification of equipment – £220kStage 2 – Modification of site, construction of electrolyser and biomethantion reactor and commissioning - £4mStage 3 – Testing, analysis, stakeholder engagement and knowledge dissemination - £500kBid preparation costs of £87,500, to be recovered through the NIA, are expected.
	The Licensee must demonstrate that the Solution has the potential to accelerate the development of the low carbon energy sector in GB andor deliver wider environmental benefits to GB customers The Licensee must demonstrate the potential to deliver net financial benefits to existing andor future customersRow1: Contribution to the Carbon PlanThe Carbon Plan sets out the key objective of reducing carbon emissions by 80% compared to 1990 levels by the year 2050. In order to deliver these targets it has been identified that around 83 to 165TWh of low carbon heat will be required by 2030. The decarbonisation of the heating sector has been identified as being one of the most difficult challenges, however biomethane has been identified as the least disruptive method to achieve this. In its recent inquiry into the 2020 renewable heat and transport targets the Energy and Climate Change Committee identified that “biomethane is crucial to meeting the 2020 target and must remain a funding priority”. However it has also been recognised that the AD technologies and processes can only meet a relatively small proportion of these targets due to conflicting demands on the feedstocks. The ability to maximise the useable outputs from these limited feedstocks therefore offers significant benefits to the availability of low carbon renewable heat.  The proposed solution contributes to the achievement of these objectives by increasing the levels of low carbon renewable gas that can be produced and injected into the gas network. Injecting green, renewable gas into the distribution network displaces fossil gas with a low carbon energy carrier that can ultimately be utilised for heat, as well as transport and any power generation connected to the distribution network (largely peaking generation). Delivers Environmental and Financial Benefits to CustomersThe proposed solution provides a new source of low carbon renewable gas, ultimately resulting in the customer being able to utilise sources of low carbon energy for heat without the need for costly modification or replacement of appliances.In addition to the carbon benefits offered, a new source of renewable gas increases the security of supply for low carbon heat. The solution to be demonstrated also has potential benefits for the whole energy system, potentially providing an opportunity for greater integration of the energy systems. Thereby maximising the potential from intermittent renewable electricity generation and avoiding curtailment – utilising spilled renewable electricity to produce the required hydrogen, thus using the gas network as a cheap, efficient energy store. 
	The Licensee must demonstrate that the Methods being trialled can derive benefits and resulting learning that can be attributed to or are applicable to the gas transportation systemRow1: The output of the Project will produce gas that will be compliant with GS(M)R and as such it will not have any adverse impact nor will require any modifications to the gas network or the downstream system. The network will benefit from a new source of renewable gas with the potential for this solution to be retrofitted to existing biomethane plants.The Project intends to construct an electrolyser of 1MWe and an equivalently sized biomethanation reactor producing approximately 4GWh of biomethane a year. This  allows the combination of technologies to be demonstrated on a scale that could reasonably be expected to be applicable and replicable across the majority of biomethane sites across the UK without major modification. It also allows those sites that may have access to greater levels of waste CO2 and renewable electricity to understand the potential to take advantage of economies of scale. The scale of the proposed project also allows the plant to be operated utilising the onsite renewable electricity generation, in the form of a solar array and / or excess electricity from the onsite biogas CHP engines. It also fits within the physical constraints of the site and  timing of this project allows the construction of the plant to be integrated into the existing site upgrade plan, thus allowing the project to be delivered at least cost by avoiding the need to spend additional mobilisation costs.It is in the interest of all the parties involved to fully demonstrate both the technical capability as well as the economic viability in order for large scale uptake of the technology to be realised. It is therefore in the best interests for all parties that the project is delivered at the lowest possible cost. 
	The Licensee must explain the learning which it expects the Methods it is trialling to deliver The Licensee must demonstrate that it has a robust methodology in place to capture the learning from the TrialsRow1: Knowledge sharing is seen as a fundamental aspect of this project to enable the large scale roll out of this solution across GB. Some key expected learnings to be disseminated from this project are detailed in the following, non-exhaustive, list:
1.Construction and integration of the proposed solution into existing AD and integration   into the design of new plants;2.Information on the optimal integration of the solution into waste water treatment plants;3.The optimal integration of the two technologies being implemented – the electrolyser and the biomethanation reactor;4.Performance data on conversion and operating efficiencies, gas quality, throughputs and scalability;5.Optimal operating models, integration and interaction with GB gas and electricity networks and markets;6. Operability, reliability and robustness of the proposed solution;7.Economic indicators of performance including revenue, profitability and full assessment and quantification of economic viability including actual and projected capital, operating and maintenance costs and return on investment 
This knowledge will be shared with industry stakeholders through a well defined dissemination plan that will include detailed reports, speaking engagements at conferences, a project website as well as providing information through magazine articles and other media.  In addition to this it is the intention of DCWW for FF to become a flagship and model plant. As such the project will be keen to host visitors for site tours and knowledge dissemination workshops for interested stakeholders. 
	If the Licensee wishes to deviate from the default requirement for IPR then it must demonstrate how the learning will be disseminated to other Licensees and how value for money will be ensured The Licensee must also outline the proposed alternative arrangements and justify why the arrangements are more suitable than the default arrangementsRow1: 
	Demonstrate why the Licensee has not previously used this Solution including where the Solution involves commercial arrangements and why NIC funding is required to undertake it This must include why the Licensee would not run the trial as part of its normal course of business and why the Solution is not ResearchRow1: Whilst various methanation technologies have been trialled across Europe these have largely been small technological demonstrations. A commercial scale demonstration has been constructed in Denmark, however there have not been any commercial scale demonstrations of biological methanation reactors in the UK.The plant in Denmark, the BioCAT project, was the first of its kind and was constructed by Electrochaea. As a result Electrochaea are able to bring the learning they have generated from the BioCAT project and work with the project team to translate this learning to test and apply it to the requirements of the UK market, as well as meeting the requirements of the UK gas quality legislation, which differs significantly from that of mainland Europe.Wales & West Utilities has no route to commercially benefit from this project as such the project would never form part of its normal daily activities. This project will be the first commercial demonstration of its kind in the UK. It could be expected that funders would require a successful demonstration that the technology can be operated commercially before they would be willing to back future developments.
	The Licensee must provide evidence of how Project Partners have been identified and selected including details of the process that has been followed and the rationale for selecting participants and ideas for the Project The Licensee should provide details of any Project Partners who will be actively involved in the Project and are prepared to devote time resources andor funding to the Project If the Licensee has not identified any specific Project Partners it should provide details of the type of Project Partners it wishes to attract to the ProjectRow1: The project partners for this project are all leaders and experts in their selected fields and as such have been selected to provide the project with the best chance of achieving the project objectives.Dŵr Cymru Welsh Water – DCWW are unique in their operating model within the water industry in England and Wales in that they operate on a not for profit model. This means that all gains are fed back to the customers. DCWW have a core aim in their 2050 vision of being energy neutral and the biomethanation plant at Five Fords will be a step towards achieving that goal – with any savings in energy costs being passed onto customers through reduced billing. ITM Power – ITM has experience in leading and collaborating in various Technology Strategy Board, Innovate UK and European Union research development programs. In 2013 ITM successfully completed a feasibility study for DECC on the use of hydrogen for the production of biomethane using CO2 and renewable energy sources and in 2015 completed an InnovateUK funded feasibility study into the production of SNG using hydrogen and CO2 from waste water treatment biogas. Electrochaea GmbH – Electrochaea is one of the leading technology developers in the field of biological methanation. Having constructed and tested a similarly scaled project in Denmark, the BioCAT project, Electrochaea will provide the biological methanation technology to this project and bring with them the learning from the BioCAT project. 
	The Licensee should outline if it considers that the Project will require any derogations exemptions or changes to the regulatory arrangementsRow1:  None – no derogations or exemptions will be required. The output of the solution will be GS(M)R compliant gas.
	The Licensee should outline any planned interaction with customers or customers premises as part of the Project and any other direct customer impact such as amended contractual or charging arrangements or supply interruptionsRow1: This project is not expected to impact on customers since the output of the solution will be GS(M)R compliant gas that can be injected directly into the UK distribution network and will therefore be able to be used in existing appliances without the need for any modifications. 
	Any further details the Licensee feels would add to the submissionRow1: 
	Contact nameRow1: Ian Marshall
	Contact AddressRow1: Wales & West Utilities LimitedWales & West HouseSpooner CloseCeltic Springs CoedkernewNewport NP10 8FZ
	EmailRow1: Ian.Marshall@wwutilities.co.uk
	Direct telephone lineRow1: 07791 513 281
	Job titleRow1: Green Gas Development Manager
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