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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.  
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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: Scotland Gas Networks & Southern Gas Networks
	Network Licence Project PartnersRow1: N/A
	Funding Licensee areaRow1: Scotland Gas Networks & Southern Gas Networks
	Project titleRow1: Hydrogen Blending
	The Licensee must provide an approximate Project start and end dateRow1: Hydrogen is recognised as a potentially important energy vector in a low-carbon energy system. Easily transportable, it can be produced from a wide variety of sources including electricity. As the UK's electricity system becomes more inflexible and variable with new nuclear power stations and increased intermittency from renewable sources such as wind and solar, the management of electricity flows will become increasingly complicated. Storage and demand response will also become increasingly important. Hydrogen could become a vital component of a balanced and cost effective electricity system, both reducing the potential need for increased capacity on the electricity transmissions system while also reducing the requirement for extremely high constraint payments offered to wind farms. In a variety of Government scenarios, the use of hydrogen in the gas network is recognised as a potentially important part of the future however, there is no real data on how hydrogen could affect the network and connected appliances. Starting in January 2014 this project looks to fill that gap, investigating regulatory and physical issues and then leading to the injection of hydrogen into the network and the investigation of any real network-wide impacts completed by mid 2018. 
	Total cost of Project: £9.95million
	NIC funding requested: £8.955million
	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: Currently, natural gas is the primary fuel for domestic heat and in order to ensure carbon targets are met, decarbonisation of heat is essential. We believe that the introduction of hydrogen, into the UK's gas distribution network will form an important part of the UK's low-carbon future. 
However, no data on the use of hydrogen (H2) in the UK's network currently exists and the maximum concentration of H2 permissible in the UK network is set at an arbitrarily low level of 0.1% based on the characteristics of North Sea gas. This is despite the fact that old town's gas sometimes contained hydrogen concentrations of at least 40%. The problem is therefore that producers can't put hydrogen into the gas network in significant volumes despite the fact that hydrogen may be an important aspect of a low-carbon future.
It is worth noting that work is currently underway in Germany to investigate injecting hydrogen into the natural gas network. E.ON is using wind energy, converting this to hydrogen and then injecting this into the network. Nothing similar is taking place in the UK.
There is a great deal of uncertainty over hydrogen and this project aims to create some quantitative evidence which has the potential to inform policy and regulation with a view to allowing significant volumes of hydrogen to be transported through the UK's gas network. This in turn would allow the gas networks to help the UK's transition to a low carbon future.
SGN is well placed to work on this issue as we have discreet networks in Scotland which are not connected to the transmission system. We therefore plan to use one of these areas as a test bed for the hydrogen project.
 
 
	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 project seeks to utilise a section of the distribution network or the Scottish Independent Undertakings as a test bed, following a gated process in order to demonstrate and develop the concept and practicalities of blended hydrogen / natural gas. By implementing a system of project gates the focus will be on specific elements and stages, with the opportunity to review and reassess at each gate prior to proceeding to the next. The following Project Gates are proposed:
Project Gate 1  - Legislation and Market Structure: Following the publication of the IFI funded amec/Kiwa feasibility study on the Development of a Hydrogen Infrastructure, there were a number of areas identified that merit further investigation to determine the effects of hydrogen / natural gas mixtures in the distribution network. Legislation and regulation was recognised as being a particularly important issue. How this model would fit in with the existing market structure would also be an area for investigation.
	Methods continuedRow1: Project Gate 2 - Research & Testing: There are a number of areas of research and practical testing that will be required both on the Distribution network materials and equipment and on the potential impact on gas appliances. This would be a combination of lab and in situ testing focussing on materials and appliances.
Project Gate 3  - Network Selection and Analysis: In order to select a suitable Network Entry Point (NEP) there are a number of areas of analysis that will be required to be carried out. These will include Distribution Network analysis, existing gas quality, appliance survey in the selected network, NEP site selection and hydrogen storage and transportation. The outcome will result in a detailed design for the site.
Project Gate 4  - Network Entry Point Construction: The construction of the NEP will follow a standard programme of works which will be dictated by the site selection, either a new site or a NEP that can be accommodated at an existing SGN facility. 
Project Gate 5 - Hydrogen Blending Project Analysis and Reporting: After commissioning, the NEP will provide a test bed to demonstrate the hydrogen/natural gas blend of up to approx. 15%. Trials will be carried out over a year to understand the impact of the blend over the full demand cycle experienced in the Distribution Network.
 
	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: For each element of the project the estimated funding required will be as follows:
 
 
Project Gate         Cost Estimate (£m)       Cost Certainty (%)
       1                           0.675                             65
       2                           0.90                               60
       3                           1.08                               80
       4                           5.625                             70
       5                           0.675                             75
    
          Total                  8.955
 
Total project cost will be £9.95m
 
The estimated bid cost for this project £75k. This will comprise of project preparation costs from both internal and external participants, the legal documentation and potential tender preparation.
	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 is designed to deliver environmental benefits to UK gas customers by attempting to open up the market to allow hydrogen to be transported in the UK gas network and subsequently be used by consumers. Hydrogen can be produced from a variety of low-carbon sources and is recognised as potentially being a very important energy vector in a low-carbon UK, however currently hydrogen cannot be put into the network due to regulations for gas quality and standards. If this project shows that hydrogen can be safely transported in the gas networks, a significant market will be opened up for hydrogen and the development of the market could be accelerated.
In DECC's recent heat strategy policy paper, The Future of Heating: Meeting the Energy Challenge, hydrogen is recognised as a key long-term solution for the networks. It states:
`It may be possible to transport hydrogen in the gas distribution networks. There are three possible options: in very low concentrations where hydrogen is mixed with natural gas; as a complete substitute for natural gas as 100% hydrogen networks; or by combining hydrogen with carbon dioxide to produce methane (methanation) before introducing it into the distribution network. There would be a range of conversion costs involved in any of these scenarios. There would also be technical and safety issues to address. However, such a conversion programme is not unprecedented as the network was previously converted from town gas (50-60% hydrogen by volume) to natural gas over a 10-year period (1967 to 1977).'
Low-carbon hydrogen can be produced from a number of sources which include hydrolysing water using electricity, gasifying biomass or reforming bioliquids. Potentially, low-carbon hydrogen could also be produced by gasifying fossil fuels and capturing and storing the associated carbon dioxide.
By transporting low-carbon gases in the UK's gas network, we are extending the life of the network ensuring that it can exist in a low-carbon world. By ensuring that the gas network has a longer life, we can in effect sweat the asset which will in turn reduce costs for consumers rather than relying on their energy to come from other low-carbon sources such as district heating or electric heat pumps. If consumers are required to switch fuel this will require significant cost increases in order to cover the new capital spend associated with increased electrical capacity or new district heating networks as well as new heating systems. 
Allowing consumers to keep their existing appliances by providing a low-carbon fuel, means that we are also reducing hassle costs for consumers. These costs are known to have a significant impact on decisions and are a recognised issue for the Government's heat strategy.
These represent significant avoided costs for consumers, clearly though, with high levels of hydrogen in the system, some alterations to appliances may be necessary.
 
	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 success of the project will bring benefits to the UK gas customers  as the outcome of the project can be applied to all gas networks where the ability of hydrogen allows i.e. this is a project of national significance.
As mentioned previously, we believe that this project has the potential to reduce customer costs at the energy demand end by allowing consumers to stick with gas and their appliances and maintain the existing network. However, this project also has the potential to reduce investment in transmission capacity as well as reduce the requirement for constraint charges for wind farms.
Currently, wind farms which are included in the National Balancing mechanism can bid not to generate at times of constraint, due to low demand or physical network constraints. As a result of this market, these payments can be very high and this could also be a potential loss of energy. In these situations, constrained electricity from inflexible generators could be used to generate hydrogen and this could then be injected into the networks. There are also potential benefits from using hydrogen in the gas networks as there could potentially be less investment in electricity transmission capacity.
Using energy in this way could also reduce reliance on gas imports as we would be producing nationally sourced gas. This could potentially reduce price volatility from imports and therefore deliver value for consumers.
 
	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 use of hydrogen in networks is an issue of national importance and this has been recognised by Government in the development of their heat strategy. As we have mentioned previously, hydrogen can be produced from many different sources and these sources are likely to be geographically spread.
Although we propose that this Network Innovation Project will focus on one of the Scottish Independent Undertakings, the project is designed to ensure that the outcomes can be shared amongst all interested parties. The outputs from each gate will be documented and field trial demonstration and analysis reports will be shared to support future development or deployment.
If we eventually get to a point of proving a safe maximum level of hydrogen in the gas network, and this is then accepted by Government, we would expect this change to apply nationally and it could therefore open up a market for the generation and use of hydrogen.
 
	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: This project seeks to deliver solutions to align with the Governments vision of a low carbon future for the UK's energy needs. The project has particular legislative, regulatory and technical challenges which are required to be operated under a controlled environment to ensure the safety and integrity of the gas network and its users. In order to deliver the project on this scale requires significant expertise from both inside and outside of our company and industry that could not be delivered under business as usual conditions.
	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: Participant                           Area of Contribution
SSE                                     Shipper and energy billing impacts
BOC, AirProducts                Hydrogen production, delivery logistics, storage
Elementenergy                   Energy finances, H2 markets, project management, C.B.A.                                       
Dave Lander Consulting     Gas Quality, Thermal Regulations
GL, PB, AESL, MACAW         Materials testing
GL Noble Denton                 Quantitative Risk Assessment
Kiwa                                    Appliance testing, research
Capita Symonds                  Technical design
 
Project participants have been selected on their ability to provide specific technical expertise in their field as has been evidenced from their participation in previous industry projects or studies carried out on behalf of SGN.
 
There are a number of areas where it may be appropriate to instigate a competitive invitation to quote or tender for a particular element of work. This will become clearer as the project develops.
 
The funding requested reflects the use of full time engineering, administrative and project management staff along with the dedicated facilities and resources that will be required to perform the fast tracked, large scale project described in this initial screening submission.  Each element will be performed by a dedicated team of engineers and technicians.
 
Further to a period of comprehensive stakeholder engagement we have set out an innovation strategy to do a number of things:
 
· Improve the way in which we work to be more efficient, more customer focussed, less disruptive whilst carrying out roadworks and reduce our carbon footprint
· Support entry into the network from renewable sources of gas and support the low carbon economy
· Open up competition in gas distribution through provision of alternative entry points
 
To support our innovation strategy, we adopt both a proactive and reactive approach to idea generation. We run a suggestions scheme, called Ignite (Ignitescheme@sgn.co.uk), for our staff, our project partners, suppliers and anyone else who wishes to make a suggestion, offer a new product or share an idea. We are also proactive in seeking new innovations and project partners, through our industrywatch; our external memberships with greater access to SMEs; and most successfully through challenging our ever increasing array of project partners to come up with solutions to our industry issues. We continually prioritise the ideas and develop projects for both the NIA and NIC based on their scale, feasibility, potential to add value to the UK gas consumer and support our outputs under RIIO GD1. The project proposals are subject to a challenge and review at our Innovation Board, which reports to our Executive. Having followed this process, we believe the Hydrogen Blending project to be of significant scale and potential to be considered under the NIC.
 
	The Licensee should outline if it considers that the Project will require any derogations exemptions or changes to the regulatory arrangementsRow1: In order to facilitate a physical demonstration of the project, an exemption from the Gas Safety (Management) Regulations will be required to allow an increase in hydrogen levels and the potential impact on the Wobbe value. The current maximum level of oxygen content allowed is 0.1% (molar) and the Wobbe range is between 47.2 and 51.41MJ/m3. The Wobbe value would reduce depending on the volume of hydrogen added.
 
An exemption may also be required from the Gas Calculations of Thermal Energy (GCOTE) regulations as hydrogen has a low calorific value than the natural gas which is currently transported in the Scottish Independent Undertakings. For billing issues this should be relatively easy to resolve as the discreet network means that it is known exactly where the gas will be flowing to.  
 
We also believe that the purchasing and sale of hydrogen may require some changes to market arrangements although this requires further investigation during the project.
	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: The Hydrogen Blending project will look to demonstrate the principles of hydrogen blending in a specific/discreet area of SGN's network. This will have a direct impact on gas users in the area and as part of the initial project steps stakeholder engagement will be undertaken and a plan produced to ensure full communication is maintained through-out the trial. We do not however expect this project to have any negative effect on consumers.
 
The project will rely on information gathered from customers, including appliance surveys carried out within the demonstration area. There will be further contact with customers throughout the demonstration project to analyse appliance performance, as well as the other equipment that may interact with the gas network i.e. gas meter, regulating equipment, etc.
 
It is essential that effective stakeholder engagement is carried out to ensure accurate data is gathered to provide a meaningful outcome.
	Any further details the Licensee feels would add to the submissionRow1: We are currently participating in a project to demonstrate the production of hydrogen from renewable electricity generated by a wind turbine to fuel buses in Aberdeen. This project is part funded through IFI and the Technology Strategy Board.
 
The outcomes and learning from this project sit well with the Hydrogen Blending project giving a preliminary view on the suitability and reliability of hydrogen produced from renewable sources for injection into the gas distribution network.
 
 
	Contact nameRow1: Angus Mcintosh
	Contact AddressRow1: Scotia Gas Networks, Axis House, 5 Lonehead Drive, Newbridge, Edinburgh, EH28 8TG
 
	EmailRow1: angus.mcintosh@sgn.co.uk
	Direct telephone lineRow1: 07966 105362
	Job titleRow1: Innovation and New Technology Manager
	Check Box6: Yes
	Check Box7: Yes
	Check Box8: Yes
	Check Box9: Off
	Check Box10: Yes
	Text11: This project does not form part of a larger cross sector project however, SGN is currently involved with the Aberdeen Hydrogen Project however this project has been funded using IFI funding as well as finance from the Technology Strategy Board.


