
Notes on completion  

Before completing this form, please refer to the Gas Network Innovation Competition 

(NIC) Governance Document.  

Please use the default font (Verdana size 10) in your submission, the text entry areas 

are predetermined and should not be changed. The full-completed submission should 

not exceed 10 pages in total.  

Ofgem will publish all the information contained within the Screening submission. 

Funding Licensee 

Network Licence Project Partners 

Funding Licensee area 

Project title 

Project Summary 

The Licensee must provide an approximate Project start and end date. 

Estimated Project funding 
The Licensee must provide an approximate figure of the total cost of the project and the NIC funding it is applying for. 

Total cost of Project NIC funding requested 

Cross Sector Projects 

only: Requested 

funding from 

Electricity NIC, NIA 

or second tier LCN 

Fund?  

If yes, please specify 

Gas Network Innovation Competition 
Screening Submission Pro-forma 

1 



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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	Funding LicenseeRow1: National Grid Gas Distribution
	Network Licence Project PartnersRow1: 
	Funding Licensee areaRow1: National Grid Gas Distribution
	Project titleRow1: Bio SNG Demonstration Project
	The Licensee must provide an approximate Project start and end dateRow1: The objective of this project is to construct a demonstration plant that will prove and demonstrate the techno-economic feasibility of the thermal gasification of waste to  produce a renewable gas (bio-substitute natural gas or Bio-SNG). Bio-SNG has the potential to produce three times as much renewable gas than from anaerobic digestion.
 
It will test and demonstrate this by taking a waste derived syngas from Advanced Plasma Power's Gasplasma® demonstration facility, located at Swindon and upgrade it through a dedicated conversion and clean up plant to a pipeline quality (GSMR Spec) gas.
 
The build and operation of the processing plant and test programme will test and demonstrate the concept and design of how syngas from waste can be converted to pipeline quality gas. It will inform the design and economics of subsequent commercial plants that could  significantly increase the potential of renewable gas in the UK.
  
The project follows on from IFI79 (Feasibility and Design of a BioSNG Demonstration project).  The project is expected to take approximately 3 years, split into 3 phases, build, commission and test programme. Planned start date 1st April 2014 expected completion 30th March 2017.
	Total cost of Project: £4.15m
	NIC funding requested: £2.075m
	If yes please specifyCross Sector Projects only Requested funding from Electricity NIC NIA or second tier LCN Fund: N/A
	The Licensee must provide a narrative which explains the Problems which the Project is seeking to addressRow1: Renewable gas at scale has the potential to supply a significant amount of consumers, decarbonising the gas network and therefore heat without requiring changes to the networks, consumer appliances, nor significant investment in electrical infrastructure.
 
However, renewable gas is currently only produced via anaerobic digestion, and there is a limit to the types of waste that can be treated in this way i.e. primarily food/agricultural wastes and sewage, which limits the potential of renewable gas to a maximum of ~40TWh (11% of current annual domestic gas demand). 
 
Thermal gasification could treat other more abundant sources of waste (residual/black bag/commercial) and significantly increase the availability of renewable gas by ~100-150TWh (30-40% of domestic demand). This waste still has a high biogenic content (>60%) and through thermal gasification could produce BioSNG which is  pipeline ready, low carbon and cost competitive with other renewable energy sources. 
 
Thermal gasification is an industrial process that has been around for many years producing gas from coal (town's gas) and ammonia for industry. It has the potential to be applied to waste to produce a syngas that can be upgraded to produce a pipeline quality (GSMR) gas. Conversion of coal-derived syngas to methane is in commercial operation globally. However the end-to-end process of waste to pipeline quality gas has not been demonstrated before anywhere in the world.
 
The National Grid co-sponsored report - "BioSNG Feasibility Study- Establishment of a Regional Project" (2011) identified that BioSNG from residual waste has the potential technically and commercially to create a step change in the production of renewable gas. It also identified that, whilst the technology for gasification of waste is known, as is methanation, the fully integrated process has not been proven from a technical or commercial perspective. 
 
It also identified that in order for projects to come to the market, demonstration of the technology is required. Without proving the techno-economic feasibility through a demonstration project it is very unlikely that commercial projects would reach fruition and hence the potential benefits to the UK from increased availability of GB sourced renewable gas would not be realised. 
 
This project will demonstrate the technology and unlock this pathway for renewable gas.
	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: This project will build a demonstration gas processing plant to be connected to an existing supply of syngas from waste provided by APP's gasifier. Once constructed a commissioning and extensive testing programme will be undertaken. 
 
The purpose of this programme is to (a) demonstrate technically that waste-derived syngas can be converted to grid quality gas using a design appropriate for commercial scale operation (b) optimise the process operational parameters (c) confirm the final process is commercially viable, and provide  tangible demonstration to the low carbon investment community and other stakeholders.  
  
The steps involved are:
1. Procure and build capital equipment as specified in the detailed design (IFI79).
2. Connect to APP's existing gasifier and commission the plant.
3. Undertake an extensive staged technical test programme. This will seek to understand:
	Methods continuedRow1:     a) The impact of plant design and product quality of a variety of syngas compositions,   feedstocks and a range of operational conditions as well as the associated carbon accounting. These early tests will underpin the commercial assumptions required to expedite  the development of a full-scale facility. 
    b) Further investigations into the technical and commercial effectiveness of the syngas cleaning, converting and upgrading techniques specified in the IFI 79 process design and alternatives that may be identified through the planned optimisation programme.
    c) Confirmation of the optimal techniques for removal of CO2 from the product stream to produce CCS-ready CO2 for  transportation and sequestration.
    d) Investigations into control of the gas quality to ensure reliable delivery of pipeline quality gas e.g. Wobbe Index, nitrogen, hydrogen content etc.
    e) Refinement of the overall process control system for safe and reliable operation.
 4. Based on the technical programme, refine the final design and commercial and business case for deployment of waste based Bio-SNG facilities. This includes providing key stakeholders, DECC,  network and facility operators and the low carbon investment community with the tangible demonstration necessary to facilitate Bio-SNG deployment. 
	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 detailed design activity and programme development undertaken under IFI79 has provided well defined process plant specifications as well as commissioning and test programmes. This underpins the cost estimates developed during IFI79 and provides a high level of confidence. The final construction costs for the demonstration plant will be subject to the response of the construction tender exercise that will need to take place,  and are therefore necessarily +/- 20% at this stage. 
 
Phase 1 - Plant Construction                  Apr 14 - Feb 15  £2,655,000 
Phase 2 - Plant Commissioning              Feb 15 - Apr 15     £160,000
Phase 3 - Preliminary Test Programme   Apr 15 - Apr 16     £665,000 
Phase 4 - Detailed Investigative testing  Apr 16 - Apr 17     £670,000
Total cost                                                                     £4,150,000 
	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: The project aims to demonstrate the techno-economic feasibility of BioSNG from residual waste.  This will accelerate the development of the low carbon economy by significantly increasing the potential GB supply of renewable gas that can be injected into the existing gas networks.
 
This project will make specific contribution to advancing the Government Strategy as set out in the Carbon Plan.  The plan identifies risks to GB energy needs from increasing reliance on imported sources of energy.  It also identifies the need for GB to use resources more efficiently, and recognises that the versatility offered by sustainable bioenergy will play a key role in delivering carbon budgets and the 2050 targets.
 
The project has the potential to produce net financial benefits to existing and/or future customers by:
 
1. Providing a low carbon alternative to the complete electrification of heat, thereby avoiding unnecessary infrastructure investment in electricity distribution, transmission and generation assets. The existing gas network is already designed to to deliver peak winter heat demand for the consumer; electrification of heat or heat networks would require significant investment. Therefore, a low carbon gas network based solution is very attractive.
 
2. Enabling homes and businesses in the UK to decarbonise without the need to replace heating appliances and emitters. This is particularly beneficial for homes that are difficult to insulate and are not well suited to heat pumps.
 
3. Increasing GB energy security providing a buffer to international price shocks by reducing the reliance on imported fuels either gas or biomass.
 
4. Providing a sustainable solution for waste that is currently either consigned to landfill or incinerated with low energy recovery efficiency and thereby reducing the carbon footprint of waste by avoiding landfill. (The expected carbon footprint of waste derived Bio-SNG is discussed further on page 10)
 
5. Establishing the UK as a leader in this technology.
 
 
	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 demonstration project will generate the learning necessary to enable a new, and potentially significant, source of sustainable gas to be injected into existing gas networks, on a commercial basis comparable with other low carbon technologies.  
 
Renewable gas from waste is generally problematic to accommodate within the GB system due inherent variability of the input materials, whilst the composition of the product gas must be very closely controlled to allow existing gas transportation infrastructure and customer appliances to operate safely. This project will demonstrate, at meaningful scale, how the quality of Bio-SNG generated using innovative gasification techniques can be controlled so that it can be injected into existing gas transportation infrastructure and used by consumer appliances without the need for expensive and disruptive modifications. 
 
Exploring the viability of new a supply source which in addition to bringing more renewable gas on to the network could also be a substitute for upstream supply or capacity requirements from the National Transmission System potentially reducing overall transportation costs to customers in the longer term.
 
 During the project value for money for gas customers will be achieved by:
- The project partners will share the development costs.
- Additional EU funding is also being sought.
- Procurement of the capital equipment and construction contract will be tendered.
- The project utilises an existing waste gasification facility and builds on the learning from IFI79, reducing risk to the delivery of the project. 
	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: The key areas of learning are the demonstration of taking residual waste to produce a pipeline quality gas by:
 a) Proving the end to end concept of taking waste and converting it to a pipeline quality GSM(R) specification gas; this includes the associated learning of what the optimal process design, the performance and operating conditions are necessary to produce gas to the correct specification leading to and informing the commercial design. 
b) Proving the development of the technical and economic performance of a commercial scale plant including innovation around: 
- Syngas purification & polishing 
- Water gas shift and Methanator Reactors
- Methane polishing and upgrading to Gas Quality
- Operation of the above at the relatively moderate scales appropriate for waste-derived fuel operation (Compared with conventional fossil fuel methanation facilities) 
c) The gas networks will learn about the expected quality and operating conditions of such a plant. 
d) Commercial developers/local authorities/DECC will be able to understand the performance and commercial viability of such a plant across a range of operating conditions and duties which will build confidence in the process in order for commercial projects to come forward. 
e) Key learning will be captured in 6 monthly project reports and published on the project's web portal details of which will be sent to all GB network licensees and shared at the annual innovation conference, the ENA R&D working group and presented at Energy from Waste industry conferences. In addition open days will be held at the plant.
	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: We aim to conform to the default IPR arrangements set out in the Gas NIC Governance Document. Should it become necessary for the project to deviate from these arrangements at the Full Submission stage, the full project submission will demonstrate how the learning and benefits will be disseminated.
 
	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: The processes to be demonstrated by this project to produce Bio-SNG from variable residual waste streams to a quality and consistency that can be safely injected into the the existing gas system have not been attempted anywhere in the world before. This project is the third stage of a project initiated under IFI79 (feasibility and design of a Bio-SNG demonstration plant). The project is to build the demonstration design from IFI79 and undertake a test programme, neither of which have been done before. 
 
The confidence that a development project can be delivered is underpinned by (a) use of an existing, operational waste gasification facility which can provide a good quality initial syngas from mixed waste fuels, (b) methanation per-se being a proven chemical process, and (c) an extensive detailed development, design and risk assessment programme undertaken under IFI79.
 
However, due to the very high quality demands on the syngas, owing to the sensitivities to contamination of methanation catalysts, particularly when using a highly variable feedstock such as waste, investment of £10's of millions in a fully integrated commercial plant will not be attracted without proven testing of the technology.  Therefore, this project is needed to establish and prove the technology to provide that certainty and confidence for commercial investors/local authorities and government  to establish follow on projects. 
As there are no routes for National Grid to commercially benefit from the development of this technology, we would not invest in this project as part of our normal course of business.
	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: Partners:
Advanced Plasma Power (APP) owns and operates the Gasplasma® facility in Swindon, UK.  This is a two stage thermal process producing power from a gas engine with a diverse range of feedstocks from biomass to a prepared waste derived feedstock.  The plant was built in 2007 and became fully operational in 2008.  APP has significant internal process engineering capability as well as plant operational experience that is unique.  APP will assist with the procurement of equipment and on-site erection, whilst providing a lead role in commissioning and operating the plant. 
 
Progressive Energy is an internationally recognised clean energy project development company with a particular focus on decarbonisation of the energy sector through carbon capture and storage and renewables.  Progressive Energy has particular skills in projects utilising emergent technologies, with the breadth of experience vital for assessing the commercial balance of risk and reward that such approaches offer.  Using these skills Progressive Energy's highly qualified process engineering team have provided invaluable guidance in the design of the Bio-SNG project and will continue to provide technical engineering services to the project.
 
Progressive Energy undertook the 2010 BioSNG feasibility study and following it's publication, National Grid and Progressive Energy held discussions with a number of potential partners to participate in a follow up demonstration project. Through those discussions Advanced Plasma Power were identified as the most suitable to proceed with as they have an existing waste gasification demonstration facility able to provide syngas for the project and were willing to invest their own funds and effort into the project. Both, Progressive Energy and APP have been involved in IFI79 the feasibility and design phase of this project. 
 
This project was selected over other potential ideas as it meets the NIC criteria, is in an advanced state of development and therefore has lower deliverability risk  and, as with IFI79, the partners are also prepared  to contribute financially to the project.
Funding:
Other funding options are being developed which is likely to mean that the project will only require part funding through NIC. As it stands the £2.075m NIC request is indicative and is subject to the finalisation of costs and agreement on partner contributions.
 
APP have indicated that they would commit up to £1m in a combination of their own funds and in kind contributions to the project.
 
Progressive Energy have indicated that they would contribute to an element of in kind
contributions to the project.
 
The project partners are in mature discussions with a further potential project partner, who has indicated that they would provide funding up to £1m subject to a successful NIC application.
 
A funding application to the BESTF  - ERANET call for matched funding has also been submitted on the recommendation of DECC.
	The Licensee should outline if it considers that the Project will require any derogations exemptions or changes to the regulatory arrangementsRow1: None
	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: None 
	Any further details the Licensee feels would add to the submissionRow1: Bio-SNG derived from waste has significant GHG savings compared with natural gas.
 
The NNFCC 2010 report "Analysis of the greenhouse gas emissions for thermochemical Bio-SNG production and use in the United Kingdom" assessed the carbon intensity at the point of use in a gas boiler at 85% efficiency. This used two recognised approaches, the UK 'BEAT2' methodology and the EU's Renewable Energy Directive (RED) assessment. 
 
In both cases they show substantial greenhouse gas savings compared with natural gas. In particular,  the BEAT2 methodology shows a NEGATIVE emissions footprint. This is due to the way in which it accounts for the substantial harmful environmental impacts associated with conventional waste treatment which this BioSNG approach avoids.  
 
Specifically the carbon footprints are:
 
- 68.3kg CO2 eq. /MWh by the BEAT2  methodology or,
+82.9kg CO2 eq. /MWh by the RED methodology
 
For comparison natural gas used in the same application  has an intensity of:
 
+251kg CO2 eq./MWH BEAT 2 or
+243kg CO2 eq./MWh RED
 
 
	Contact nameRow1: Marcus Stewart
	Contact AddressRow1: National Grid House
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