Gas Network Innovation Competition
Screening Submission Pro-forma

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

Fulcrum Pipelines

Network Licence Project Partners

N/A

Funding Licensee area

Tain Scotland

Project title

Tain Innovative Gas Grid

Project Summary

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

This is a demonstration project to supply compressed natural gas (CNG) to a new
standalone LP network to domestic and business consumers in Tain, Scotland, a town of
c. 2000 dwellings and a further 175 industrial and commercial premises. The project
will be delivered alongside - and benefit from - a separate scheme to supply CNG to the
nearby Glenmorangie Distillery, displacing oil for steam-raising.

The project will provide users consumers in Tain with the opportunity to use a cheaper
and more environmentally-friendly source of energy than those currently being
deployed, thereby helping to alleviate fuel poverty and facilitating delivery of the Carbon
Plan.

Innovation is required in relation to the technical, commercial and operational aspects of
the proposed solution, which together would pose significant barriers to the project if
NIC funding was not available.

The project will generate valuable learning across a broad range of issues that would
assist similar off-grid projects elsewhere in GB and support the delivery of government
objectives.

Project start: January 2018; Project end: September 2020

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 £6.270m NIC funding requested £2.470m
Cross Sector Projects | Ifyes, please specify
only: Requested No

funding from
Electricity NIC, NIA
or second tier LCN
Fund?




Problem

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

Many small towns in GB are too far from the gas network to make them economical to
connect. CNG transported by road provides a potential solution subject to a number of
problems that would have to be addressed:

- How to introduce a novel grid design to deliver gas from 250 bar CNG to a domestic
network - the first arrangement of its kind in GB - addressing new technical
challenges and meeting the requirements of the Gas Safety (Management)
Regulations

- How to operate the network, and in particular how to manage peak demand and
ensure security supply - a different challenge for a CNG network than for the
integrated gas system (which now benefits from having spare capacity due to lower
gas demand)

- How to use integrated approaches to providing comfort in residential properties,
using a mix of energy vectors and storage

- How to set this arrangement up in a way best designed to deliver environmental
benefits, facilitating biomethane and H2 in the new network

- How to handle such an arrangement from a commercial framework perspective; in
particular, it would not make sense for the gas supplied in this way to be part of the
national balance under the UNC, since the network would be a completely separate
system from the integrated GB system

- How to handle such an arrangement from a regulatory (GT & Supplier Licence)
perspective; in particular, customers would need adequate protection given the
natural monopoly features of the CNG supply chain

In relation to the latter two points, the commercial and regulatory arrangements for the
LNG supplies to the Scottish Independent Networks (SINs) do not provide a practical or
efficient approach for the proposed Tain network. The SINs rely on large ongoing
subsidies from other GB consumers, whereas the CNG-supplied network has to work on
a commercial basis and relies on innovation to ensure the economics work for all.

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.

The project will utilise a twin-stream pressure reduction installation (PRI) to take gas
from 250 bar as CNG down to distribution pressure for the LP network and domestic
customers - a first in GB. As part of the project, a new technical standard covering the
safe design, construction, inspection, testing, operation and maintenance of the 250 bar
PRI will be developed by the Institution of Gas Engineers & Managers (IGEM). It will also
be necessary to develop a new safety case and for this to be accepted by the HSE.

A variety of tools will be deployed to manage peak demand and ensure security of
supply, for example: a novel real-time data management solution to monitor demand,
network pressures and trailer storage levels; smart technology to optimize heating
patterns; installation of hybrid heating systems; commercial arrangements with
customers who have back-up facilities; installation of network storage; and the potential
use of peak-shaving LNG if take-up is particularly high. The precise range and balance of
measures adopted will be established following an engagement process with potential
customers to gauge take-up rates and preferences.




Method(s) continued

To provide additional security, a domestic regulator with a self-resetting low pressure
cut-off (LPCO) mechanism (not previously used within GB) will be trialled. This allows
the system to fail to safety rather than failing to danger in the event of a loss of gas

supply, and would facilitate bringing the network back on line with self-restoration. A
new technical standard for the LPCO will be developed by IGEM as part of the project.

The conversion of domestic heating systems from oil to gas will provide an immediate
environmental benefit. The opportunity will also be taken to arrange insulation
improvements in houses that convert, with benefits for customers, the environment and
the design of the CNG-supplied network by lowering peak demand.

Further environmental benefits will result from biomethane from local (stranded) beef
farms being mixed into the CNG supply, and CNG will also be created from gas from the
Lybster onshore oil field, avoiding the current practice of gas flaring. As it will be
constructed entirely from PE pipe, the new network will provide a future opportunity to
accommodate potentially high blends of H2, and ultimately to convert to 100% H2.

To address the commercial and regulatory challenges outlined above, discussions
between Ofgem, this project and other industry participants would be required. Our
initial thoughts are that arrangements should sit outside the UNC, with some form of
price regulation in place to protect customers (e.g. linking the Tain gas price to a
reference price on the primary gas transportation network).

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.

Costs are best estimates from knowledge of comparable activities. The main uncertainty
affecting the level of NIC funding requested is the extent of funding that can be obtained
from other sources. We are assuming that 50% of the cost of the network within Tain
will be funded by Highland Council and Albyn Housing Society (who between them own
nearly 500 properties in Tain) and will have greater clarity on this by the time of the full
NIC submission. Other costs are estimated to be accurate to +/-20%:

Pressure reduction (250 bar to 2 bar) £300,000

Approach main £300,000

Tain network £1,200,000 (part NIC funding sought)
Customer connections £600,000 (funding sought via other
Conversion of premises to gas £2,600,000 programmes, not from NIC)
Peak demand management solutions £700,000

IGEM standards and safety case development £120,000

Design/project management £350,000

Bid preparation costs £100,000

Total Project Cost £6,270,000

Total NIC Bid £2,470,000

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 D




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.

The project will help to facilitate aspects of the Carbon Plan that relate to low carbon
heating and energy energy efficiency, as follows:

- Low carbon compressed biomethane derived from anaerobic digestion at nearby beef
farms (with no energy export option) will provide one of the sources of gas. The onshore
Lybster field will provide a further source. Lybster gas would otherwise be flared and
hence its use for CNG results in an Upstream Emissions Reduction.

- In the medium term, we aim to supply over 50% of the gas to Tain from these two
sources, resulting in a carbon intensity well below that of grid electricity at off-peak
times. This project therefore offers carbon savings to all consumers, regardless of their
present fuel.

- Furthermore, the construction of a new 100% PE gas network offers the possibility to
use high blends of H2 (e.g. from wind and electrolysis) with the potential to convert to a
100% H2 supply in the future.

- Customers will have the opportunity to install hybrid central heating technology (e.g.
heat pumps and gas boilers), a multi-vector approach with significant potential in the
longer term decarbonisation of heat. Customers who choose this solution may be eligible
for Domestic RHI payments.

- The project will help customers who convert to gas to arrange insulation improvements
by working closely with the Energy Savings Trust, Home Energy Scotland and Highland
Council.

It would clearly not be possible to implement the low carbon heating measures outlined
above without the construction of a gas network. With the integrated gas grid too far
away to make a connection to Tain economic (13 miles with estimated reinforcement
and connection costs of c. £20 million), the proposed CNG network would be the
quickest method available to implement these measures.

ii. In addition to the carbon emission benefits, burning natural gas results in a significant
reduction in NOx and particulate emissions compared with oil and coal.

iii. Customers converting to gas should see significant savings in their annual fuel bill.
Typical savings of 6.5p/kWh (c.f. electric storage) and 2.0p/kWh (c.f. gas oil) would be
expected, equating to annual savings of £1170 and £360 respectively assuming typical
annual space heating demand of 18,000 kWh. We understand that approximately
two-thirds of households in Tain use electric storage heating.

Insulation improvements will provide further savings over and above those identified
above.




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.

i. As a standalone network, there is no direct impact of the project on the existing
Fulcrum Pipelines gas network. However, the project opens up the possibility of similar
standalone networks in the future, giving consumers access to gas in locations that
would otherwise be uneconomic to connect. The only (minimal) impact on the operations
of the GB System Operator is that some of the CNG will be sourced from an NTS offtake.

ii. This is a relatively low-cost project considering the variety of learning opportunities it
provides, ranging across technical, safety, operational, environmental, commercial and
regulatory aspects. It also offers the prospect of replication elsewhere, not only in
Scotland but also in other areas of GB (e.g. the South West and East Anglia). In
Scotland alone, we have identified 26 other small off-grid towns that could be
considered for a similar CNG network. Early experience of bringing CNG to currently
off-grid towns near a distillery (of which there are 6 others) will support the later
conversion of other towns that do not have the benefit of a nearby distillery.

iii. The project benefits from the separate £6m scheme to deliver CNG to Glenmorangie,
(production of CNG and delivery by road in trailers to the outskirts of Tain). Hence only
a marginal cost accrues to the project for CNG delivery to the PRI outside Tain.

To ensure the construction of the Tain network itself is delivered efficiently we will use
industry-accredited contractors following a competitive tender process, and (where
appropriate) direct labour expertise. Costs will be minimised using engineering and
design specific to the geography. Fulcrum's expertise at identifying and delivering best
cost solutions in this market sector are illustrated by being awarded a number of similar
projects including the connection of Scottish distilleries to the gas network.

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).

i. Knowledge will be generated from completing the project in respect of the following:

- The technical methods used to deliver gas from 250 bar CNG to a 2 bar low pressure
gas distribution network - a first in GB - and the safety case implications.

- The strategy and processes employed to ensure security of supply, particularly given
uncertainties over the level of peak demand.

- Gauging the level of customer take-up for connection to a standalone CNG network
and customer appetite for innovative approaches to demand management

- Maximising immediate and future environmental benefits through such a scheme.
- The commercial framework that will need to be in place for such a network to operate

- The regulatory (GT & Supplier Licence) framework required to make the arrangement
viable for the network licensee whilst providing the necessary protection for consumers.

ii. IGEM will produce technical standards covering the pressure reduction process and
the LPCO regulator and make them available to industry participants. We would
expect the commercial and regulatory frameworks to be embodied within industry
documentation (licences, the UNC etc) and therefore available to all. Other learning
will be documented and made available to other network licensees via the ENA
Smarter Networks Portal. We would also be pleased to present progress at relevant
industry forums, such as the GDN Collaboration meetings.

iii. Fulcrum Pipelines is happy to conform to the default IPR arrangements




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.

i. There is innovation throughout this project: the first standalone network supplying gas
from CNG to domestic customers in GB; innovative operational strategies and processes
to manage the level of peak demand and ensure security of supply; the use of an LPCO
device to create a fail-safe network design for the first time in GB; the use of
biomethane from beef farms and CNG from Lybster; new commercial and regulatory
arrangements to cater for the supply of gas to consumers via a standalone CNG network

ii. Business as usual for Fulcrum Pipelines is to design, install, operate and maintain gas
distribution infrastructure connected to the primary gas transportation system. The
network in Tain downstream of the pressure reduction installation will look like a typical
low pressure gas distribution network, but being supplied by CNG at 250 bar brings
additional uncertainties and risks. Standard approaches to funding connection projects
will help to an extent but the level of uncertainty and risk associated with this project is
such that Fulcrum would not be able to proceed without NIC funding.

iii. Each of the innovations listed above poses risk, whether of a technical, operational,
commercial or regulatory nature. NIC funding would help to overcome these challenges.
It would also provide welcome external endorsement for the project and could boost the
confidence of potential customers.




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.

Rather than Fulcrum seeking out project partners, interested parties have actively
sought out Fulcrum. The development will involve partners with specialist knowledge and
expertise in each of the areas concerned, with Fulcrum being specifically responsible for
all aspects of the Tain network design, installation and subsequent operation. The
following partners are already in place to support the project:

- CNG Services will provide overall project management and have the lead role in the
design and installation of the technical solution upstream of the 2 bar network

- Barrow Shipping will ship gas to be used for CNG and support the required
commercial and regulatory framework changes

- Air Liquide will provide road transport for the CNG to Tain
- IGEM will lead the development of new standards required to support the project

- Imperial College Consultants Ltd (at the Centre for Process Systems Engineering) will
provide modelling, analysis and design to inform network operational strategy

- IBM will support the development of smart technologies for the project
- Glenmorangie are providing land for the PRI and local support

- Highlands & Islands Enterprise are supporting this project and plans for a broader
roll-out in Scotland

We are also talking to a potential community supplier for Tain gas consumers.

External funding to support the network construction is being sought from Highland
Council and Albyn Housing Society.

A number of sources of external funding are being investigated to support customers'
heating conversions and home insulation measures, including: Home Energy Efficiency
Programmes for Scotland (including the Warmer Homes Scotland programme), Scottish
Energy Efficiency Programmes, Communities and Renewables Energy Scheme (CARES).

We are also investigating whether vulnerable consumers may be able to benefit from the
Help-to-Heat scheme in relation to the cost of connection.




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

The UNC and licence framework are not designed with a standalone network in mind.
The UNC assumes that the gas transportation network is an integrated system, with gas
effectively treated as a fungible product through trading at the NBP. Hence a shipper
can supply its downstream customers by delivering gas to the system at any entry point
(or by purchasing gas at the NBP). As a standalone network, gas can only physically
enter the Tain network if it follows a very particular route and process, including
creation of CNG, transport by road to the CNG daughter station at Tain and reduction
back to distribution pressure. Gas supplying Tain is therefore clearly not interchangeable
with gas traded at the NBP.

In addition, those funding the infrastructure to support a standalone network need an
assured revenue stream, which third party access to the CNG daughter station would
undermine. These issues point to the need for new commercial and regulatory
arrangements, which provide assurance of revenue to the infrastructure providers whilst
protecting the interests of Tain gas consumers, potentially by linking prices to those paid
by nearby gas consumers on the integrated network.

We do not believe that the commercial and regulatory arrangements for the Scottish
Independent Networks (SINs) provide a practical or efficient approach for the proposed
Tain network. The SINs rely on high ongoing subsidies from other GB consumers,
whereas a CNG-supplied network has to work on a fully commercial basis - something
that this project seeks to demonstrate. Furthermore, from a commercial perspective,
gas supplied within the SINs remains within the integrated network throughout its
journey to the customer. This would not be the case for a CNG network.

We anticipate that these new arrangements would be discussed and agreed early in the
project. The chosen approach could create the need for derogations or exemptions.

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).

The following customer interactions are envisaged:

- Community engagement events to explain the project, the costs and benefits of
converting to gas, potential sources of funding etc.

- Discussions with potential customers interested in connecting to the network, including
discussion of options and illustration of benefits. Options will relate to heating systems,
demand management, use of smart technology and potential commercial arrangements
for demand management for those with back-up facilities.

- Regular liaison with the community during the course of the network installation.
- Close liaison with individual customers during the process of their connection

- Ongoing liaison with individual customers adopting innovative heating and/or smart
technology solutions.

Although not strictly part of the project, the Tain network is made feasible by the
Glenmorangie distillery accepting an interruptible supply contract.




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.

N/A




Any further details the Licensee feels would add to the submission

In presenting this project to a range of environmental, consumer and enterprise groups in
Scotland we have been struck by the level of interest and support that it has generated. These
groups are keen to realise the benefits for consumers that this project (and any similar ones that
follow) would offer - providing access to natural gas, which most people in mainland Britain take
for granted.

Many of the consumers in Tain are in fuel poverty and they would benefit greatly from access to a

cheaper fuel. Furthermore, many vulnerable people would have access to funding from Warmer
Homes Scotland for the central heating conversion and/or other energy efficiency measures. It ha
recently been reported that 56% of households in the Highland region are in fuel poverty, and
Tain is one of the communities targeted by the Highland Community Planning Partnership (HCPP)
for interventions to tackle deprivation and inequalities. This project would support the HCPP with
that objective.

We believe that this project is innovative in many different respects and offers significant benefits
with the potential for a broader roll-out programme. NIC funding will allow us to demonstrate the
potential for standalone CNG networks, facilitate the development of underpinning standards and
frameworks, trial approaches to the management of peak demand, and reduce the level of risk
and uncertainty associated with similar projects that follow.

We have identified potential CNG mother station locations based on NTS block valves in East
Anglia and the South West where the CNG to off-grid model can also be rolled out

S
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Ian Foster

Contact Address

Fulcrum

2 Europa View
Sheffield Business Park
Sheffield
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E-mail

Ian.foster@fulcrum.co.uk

Direct telephone line
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Job title

Operations Director
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	Funding LicenseeRow1: Fulcrum Pipelines
	Network Licence Project PartnersRow1: N/A
	Funding Licensee areaRow1: Tain Scotland
	Project titleRow1: Tain Innovative Gas Grid
	The Licensee must provide an approximate Project start and end dateRow1: This is a demonstration project to supply compressed natural gas (CNG) to a new standalone LP network to domestic and business consumers in Tain, Scotland, a town of c. 2000 dwellings and a further 175 industrial and commercial premises.  The project will be delivered alongside  - and benefit from - a separate scheme to supply CNG to the nearby Glenmorangie Distillery, displacing oil for steam-raising.
The project will provide users consumers in Tain with the opportunity to use a cheaper and more environmentally-friendly source of energy than those currently being deployed, thereby helping to alleviate fuel poverty and facilitating delivery of the Carbon Plan.
Innovation is required in relation to the technical, commercial and operational aspects of the proposed solution, which together would pose significant barriers to the project if NIC funding was not available.
The project will generate valuable learning across a broad range of issues that would assist similar off-grid projects elsewhere in GB and support the delivery of government objectives.
Project start: January 2018; Project end: September 2020
	Total cost of Project:        £6.270m
	NIC funding requested: £2.470m
	If yes please specifyCross Sector Projects only Requested funding from Electricity NIC NIA or second tier LCN Fund:  No
	The Licensee must provide a narrative which explains the Problems which the Project is seeking to addressRow1: Many small towns in GB are too far from the gas network to make them economical to  connect. CNG transported by road provides a potential solution subject to a number of problems that would have to be addressed:
 
-   How to introduce a novel grid design to deliver gas from 250 bar CNG to a domestic  network – the first arrangement of its kind in GB – addressing new technical challenges and meeting the requirements of the Gas Safety (Management) Regulations 
 
-   How to operate the network, and in particular how to manage peak demand and ensure security supply – a different challenge for a CNG network than for the integrated gas system (which now benefits from having spare capacity due to lower gas demand)
 
-   How to use integrated approaches to providing comfort in residential properties, using a mix of energy vectors and storage
 
-   How to set this arrangement up in a way best designed to deliver environmental benefits, facilitating biomethane and H2 in the new network
 
-   How to handle such an arrangement from a commercial framework perspective; in particular, it would not make sense for the gas supplied in this way to be part of the national balance under the UNC, since the network would be a completely separate system from the integrated GB system
 
-   How to handle such an arrangement from a regulatory (GT & Supplier Licence) perspective; in particular, customers would need adequate protection given the natural monopoly features of the CNG supply chain
 
In relation to the latter two points, the commercial and regulatory arrangements for the LNG supplies to the Scottish Independent Networks (SINs) do not provide a practical or efficient approach for the proposed Tain network. The SINs rely on large ongoing subsidies from other GB consumers, whereas the CNG-supplied network has to work on a commercial basis and relies on innovation to ensure the economics work for all. 
	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 will utilise a twin-stream pressure reduction installation (PRI) to take gas from 250 bar as CNG down to distribution pressure for the LP network and domestic customers – a first in GB.  As part of the project, a new technical standard covering the safe design, construction, inspection, testing, operation and maintenance of the 250 bar PRI will be developed by the Institution of Gas Engineers & Managers (IGEM). It will also be necessary to develop a new safety case and for this to be accepted by the HSE.
 
A variety of tools will be deployed to manage peak demand and ensure security of supply, for example: a novel real-time data management solution to monitor demand, network pressures and trailer storage levels; smart technology to optimize heating patterns; installation of hybrid heating systems; commercial arrangements with customers who have back-up facilities; installation of network storage; and the potential use of peak-shaving LNG if take-up is particularly high. The precise range and balance of measures adopted will be established following an engagement process with potential customers to gauge take-up rates and preferences. 
	Methods continuedRow1: To provide additional security, a domestic regulator with a self-resetting low pressure cut-off (LPCO) mechanism (not previously used within GB) will be trialled.  This allows the system to fail to safety rather than failing to danger in the event of a loss of gas supply, and would facilitate bringing the network back on line with self-restoration.  A new technical standard for the LPCO will be developed by IGEM as part of the project.
The conversion of domestic heating systems from oil to gas will provide an immediate environmental benefit. The opportunity will also be taken to arrange insulation improvements in houses that convert, with benefits for customers, the environment and the design of the CNG-supplied network by lowering peak demand.
Further environmental benefits will result from biomethane from local (stranded) beef farms being mixed into the CNG supply, and CNG will also be created from gas from the Lybster onshore oil field, avoiding the current practice of gas flaring. As it will be constructed entirely from PE pipe, the new network will provide a future opportunity to accommodate potentially high blends of H2, and ultimately to convert to 100% H2.
To address the commercial and regulatory challenges outlined above, discussions between Ofgem, this project and other industry participants would be required. Our initial thoughts are that arrangements should sit outside the UNC, with some form of price regulation in place to protect customers (e.g. linking the Tain gas price to a reference price on the primary gas transportation 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: Costs are best estimates from knowledge of comparable activities.  The main uncertainty affecting the level of NIC funding requested is the extent of funding that can be obtained   from other sources. We are assuming that 50% of the cost of the network within Tain will be funded by Highland Council and Albyn Housing Society (who between them own nearly 500 properties in Tain) and will have greater clarity on this by the time of the full NIC submission. Other costs are estimated to be accurate to +/-20%:
 
Pressure reduction (250 bar to 2 bar)                 £300,000
Approach main                                                 £300,000
Tain network                                                 £1,200,000  (part NIC funding sought)
Customer connections                                       £600,000  (funding sought via other
Conversion of premises to gas                        £2,600,000   programmes, not from NIC)
Peak demand management solutions                 £700,000
IGEM standards and safety case development    £120,000
Design/project management                             £350,000
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Total Project Cost                                         £6,270,000
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	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 will help to facilitate aspects of the Carbon Plan that relate to low carbon heating and energy energy efficiency, as follows:
 
- Low carbon compressed biomethane derived from anaerobic digestion at nearby beef farms (with no energy export option) will provide one of the sources of gas. The onshore Lybster field will provide a further source. Lybster gas would otherwise be flared and hence its use for CNG results in an Upstream Emissions Reduction.
 
- In the medium term, we aim to supply over 50% of the gas to Tain from these two sources, resulting in a carbon intensity well below that of grid electricity at off-peak times. This project therefore offers carbon savings to all consumers, regardless of their present fuel.
 
- Furthermore, the construction of a new 100% PE gas network offers the possibility to use high blends of H2 (e.g. from wind and electrolysis) with the potential to convert to a 100% H2 supply in the future.
 
- Customers will have the opportunity to install hybrid central heating technology (e.g. heat pumps and gas boilers), a multi-vector approach with significant potential in the longer term decarbonisation of heat. Customers who choose this solution may be eligible for Domestic RHI payments.
 
- The project will help customers who convert to gas to arrange insulation improvements by working closely with the Energy Savings Trust, Home Energy Scotland and Highland Council.
 
It would clearly not be possible to implement the low carbon heating measures outlined above without the construction of a gas network.  With the integrated gas grid too far away to make a connection to Tain economic (13 miles with estimated reinforcement and connection costs of c. £20 million), the proposed CNG network would be the quickest method available to implement these measures.
 
ii. In addition to the carbon emission benefits, burning natural gas results in a significant reduction in NOx and particulate emissions compared with oil and coal.
 
iii. Customers converting to gas should see significant savings in their annual fuel bill. Typical savings of 6.5p/kWh (c.f. electric storage) and 2.0p/kWh (c.f. gas oil) would be expected, equating to annual savings of £1170 and £360 respectively assuming typical annual space heating demand of 18,000 kWh.  We understand that approximately two-thirds of households in Tain use electric storage heating.
 
Insulation improvements will provide further savings over and above those identified above.
	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: i. As a standalone network, there is no direct impact of the project on the existing Fulcrum Pipelines gas network. However, the project opens up the possibility of similar standalone networks in the future, giving consumers access to gas in locations that would otherwise be uneconomic to connect. The only (minimal) impact on the operations of the GB System Operator is that some of the CNG will be sourced from an NTS offtake. 
 
ii. This is a relatively low-cost project considering the variety of learning opportunities it provides, ranging across technical, safety, operational, environmental, commercial and regulatory aspects. It also offers the prospect of replication elsewhere, not only in Scotland but also in other areas of GB (e.g. the South West and East Anglia). In Scotland alone, we have identified 26 other small off-grid towns that could be considered for a similar CNG network. Early experience of bringing CNG to currently off-grid towns near a distillery (of which there are 6 others) will support the later conversion of other towns that do not have the benefit of a nearby distillery.
 
iii. The project benefits from the separate £6m scheme to deliver CNG to Glenmorangie, (production of CNG and delivery by road in trailers to the outskirts of Tain). Hence only a marginal cost accrues to the project for CNG delivery to the PRI outside Tain.
 
To ensure the construction of the Tain network itself is delivered efficiently we will use industry-accredited contractors following a competitive tender process, and (where appropriate) direct labour expertise. Costs will be minimised using engineering and design specific to the geography.  Fulcrum's expertise at identifying and delivering best cost solutions in this market sector are illustrated by being awarded a number of similar projects including the connection of Scottish distilleries to the gas network.
	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: i. Knowledge will be generated from completing the project in respect of the following:
- The technical methods used to deliver gas from 250 bar CNG to a 2 bar low pressure gas distribution network - a first in GB - and the safety case implications.
- The strategy and processes employed to ensure security of supply, particularly given uncertainties over the level of peak demand.
- Gauging the level of customer take-up for connection to a standalone CNG network and customer appetite for innovative approaches to demand management
- Maximising immediate and future environmental benefits through such a scheme. 
- The commercial framework that will need to be in place for such a network to operate
- The regulatory (GT & Supplier Licence) framework required to make the arrangement viable for the network licensee whilst providing the necessary protection for consumers.
 
ii.  IGEM will produce technical standards covering the pressure reduction process and the LPCO regulator and make them available to industry participants. We would expect the commercial and regulatory frameworks to be embodied within industry documentation (licences, the UNC etc) and therefore available to all. Other learning will be documented and made available to other network licensees via the ENA Smarter Networks Portal. We would also be pleased to present progress at relevant industry forums, such as the GDN Collaboration meetings.
iii. Fulcrum Pipelines is happy to conform to the default IPR arrangements
	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: i. There is innovation throughout this project: the first standalone network supplying gas from CNG to domestic customers in GB; innovative operational strategies and processes to manage the level of peak demand and ensure security of supply; the use of an LPCO device to create a fail-safe network design for the first time in GB; the use of biomethane from beef farms and CNG from Lybster; new commercial and regulatory arrangements to cater for the supply of gas to consumers via a standalone CNG network
 
ii. Business as usual for Fulcrum Pipelines is to design, install, operate and maintain gas distribution infrastructure connected to the primary gas transportation system. The network in Tain downstream of the pressure reduction installation will look like a typical low pressure gas distribution network, but being supplied by CNG at 250 bar brings additional uncertainties and risks. Standard approaches to funding connection projects will help to an extent but the level of uncertainty and risk associated with this project is such that Fulcrum would not be able to proceed without NIC funding.
 
iii. Each of the innovations listed above poses risk, whether of a technical, operational, commercial or regulatory nature. NIC funding would help to overcome these challenges.  It would also provide welcome external endorsement for the project and could boost the confidence of potential customers.
	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: Rather than Fulcrum seeking out project partners, interested parties have actively sought out Fulcrum. The development will involve partners with specialist knowledge and expertise in each of the areas concerned, with Fulcrum being specifically responsible for all aspects of the Tain network design, installation and subsequent operation. The following partners are already in place to support the project:
 
-         CNG Services will provide overall project management and have the lead role in the design and installation of the technical solution upstream of the 2 bar network
-         Barrow Shipping will ship gas to be used for CNG and support the required commercial and regulatory framework changes
-         Air Liquide will provide road transport for the CNG to Tain
-         IGEM will lead the development of new standards required to support the project
-         Imperial College Consultants Ltd (at the Centre for Process Systems Engineering) will provide modelling, analysis and design to inform network operational strategy
-         IBM will support the development of smart technologies for the project
-         Glenmorangie are providing land for the PRI and local support
-         Highlands & Islands Enterprise are supporting this project and plans for a broader roll-out in Scotland
We are also talking to a potential community supplier for Tain gas consumers.
 
External funding to support the network construction is being sought from Highland Council and Albyn Housing Society.
 
A number of sources of external funding are being investigated to support customers' heating conversions and home insulation measures, including: Home Energy Efficiency Programmes for Scotland (including the Warmer Homes Scotland programme), Scottish Energy Efficiency Programmes, Communities and Renewables Energy Scheme (CARES).
 
We are also investigating whether vulnerable consumers may be able to benefit from the Help-to-Heat scheme in relation to the cost of connection.
 
	The Licensee should outline if it considers that the Project will require any derogations exemptions or changes to the regulatory arrangementsRow1: The UNC and licence framework are not designed with a standalone network in mind. The UNC assumes that the gas transportation network is an integrated system, with gas effectively treated as a fungible product through trading at the NBP.  Hence a shipper can supply its downstream customers by delivering gas to the system at any entry point (or by purchasing gas at the NBP). As a standalone network, gas can only physically enter the Tain network if it follows a very particular route and process, including creation of CNG, transport by road to the CNG daughter station at Tain and reduction back to distribution pressure. Gas supplying Tain is therefore clearly not interchangeable with gas traded at the NBP.
In addition, those funding the infrastructure to support a standalone network need an assured revenue stream, which third party access to the CNG daughter station would undermine. These issues point to the need for new commercial and regulatory arrangements, which provide assurance of revenue to the infrastructure providers whilst protecting the interests of Tain gas consumers, potentially by linking prices to those paid by nearby gas consumers on the integrated network.
We do not believe that the commercial and regulatory arrangements for the Scottish Independent Networks (SINs) provide a practical or efficient approach for the proposed Tain network. The SINs rely on high ongoing subsidies from other GB consumers, whereas a CNG-supplied network has to work on a fully commercial basis - something that this project seeks to demonstrate. Furthermore, from a commercial perspective, gas supplied within the SINs remains within the integrated network throughout its journey to the customer.  This would not be the case for a CNG network.
We anticipate that these new arrangements would be discussed and agreed early in the project. The chosen approach could create the need for derogations or exemptions.
	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 following customer interactions are envisaged:
- Community engagement events to explain the project, the costs and benefits of converting to gas, potential sources of funding etc.
- Discussions with potential customers interested in connecting to the network, including discussion of options and illustration of benefits. Options will relate to heating systems, demand management, use of smart technology and potential commercial arrangements for demand management for those with back-up facilities.
- Regular liaison with the community during the course of the network installation.
- Close liaison with individual customers during the process of their connection
- Ongoing liaison with individual customers adopting innovative heating and/or smart technology solutions.
Although not strictly part of the project, the Tain network is made feasible by the Glenmorangie distillery accepting an interruptible supply contract.
 
	Any further details the Licensee feels would add to the submissionRow1: In presenting this project to a range of environmental, consumer and enterprise groups in Scotland we have been struck by the level of interest and support that it has generated. These groups are keen to realise the benefits for consumers that this project (and any similar ones that follow) would offer - providing access to natural gas, which most people in mainland Britain take for granted.
 
Many of the consumers in Tain are in fuel poverty and they would benefit greatly from access to a cheaper fuel. Furthermore, many vulnerable people would have access to funding from Warmer Homes Scotland for the central heating conversion and/or other energy efficiency measures. It has recently been reported that 56% of households in the Highland region are in fuel poverty, and Tain is one of the communities targeted by the Highland Community Planning Partnership (HCPP) for interventions to tackle deprivation and inequalities. This project would support the HCPP with that objective.
 
We believe that this project is innovative in many different respects and offers significant benefits with the potential for a broader roll-out programme. NIC funding will allow us to demonstrate the potential for standalone CNG networks, facilitate the development of underpinning standards and frameworks, trial approaches to the management of peak demand, and reduce the level of risk and uncertainty associated with similar projects that follow.
 
We have identified potential CNG mother station locations based on NTS block valves in East Anglia and the South West where the CNG to off-grid model can also be rolled out
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