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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 Gas
NIC, NIA or second 
tier LCN Fund? 

If yes, please specify
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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 must describe the Method(s) which are being demonstrated or developed. It must also outline how the 
Method(s) could solve the Problem  The type of Method should be identified where possible eg technical  commercial etcMethod(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 
must identify the approximate cost of each phase. OFTOs 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)

f l l f l ( l dA specific novel arrangement or application of existing electricity transmission equipment (including 
control and communications systems software)

A specific novel operational practice directly related to the operation of the electricity transmission 
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 customersdeliver net financial benefits to existing and/or future customers.
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Delivers value for money for electricity 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 electricity transmission system. 

Demonstrates the Project generates knowledge that can be shared amongst all 
Network 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). 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 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 (Electricity NIC, Gas NIC or LCN Fund). The Licensee must explain about the Project it will be 
collaborating with, how it all fits together, and must also add a justification for the funding split. 
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Any further detail the Licensee feels may support its submission

Contact name

Contact Address

E-mail

Direct telephone line

Job title
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	Funding LicenseeRow1: National Grid Electricity Transmission Plc
	Network Licence Project PartnersRow1: Scottish Power Transmission Ltd, Scottish Hydro Electric Transmission Ltd, 
	Funding Licensee areaRow1: National Grid Electricity Transmission Plc
	Project titleRow1: Mechanism for Enhanced Transmission Capacity - 'MEdiCi'
	The Licensee must provide an approximate Project start and end dateRow1: Legislation requires the GB Transmission Network to be operated so that 'there can be no unacceptable overloading of transmission equipment'.  Internationally agreed  guidelines (IEC & CIGRE) for modelling thermal capability limits are used to define what loading would be unacceptable.  These models are well established and understood by the Transmission Network Owners (TNO) and GB System Operator (GBSO).
 
Assumptions built into existing thermal models are conservative in assessing capability limits under certain conditions, due to the technology historically available.  Significant investment is required by TNOs to adopt smarter models and to understand the  operational risks from using them.  Any increase in capability must be understood with a high threshold of confidence as they go beyond the bounds of GB and internationally accepted practice.  Meanwhile, there is no mechanism for the benefits from using them to reduce system operating cost to be shared with the TNOs carrying the costs and risks.
 
This project will: develop and demonstrate new smarter models and commercial mechanisms to overcome the imbalance of risks and benefits to encourage their use, and develop validated tools and revised process guidelines for roll out across GB.
 
The project will start in April 2014 and will conclude in 2017.
	Total cost of Project: £9m
	NIC funding requested: £8m
	If yes please specifyCross Sector Projects only requested funding from Gas 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: The electricity market provides a power generation 'solution' to meet forecast GB demand ahead of real time.  The GB System Operator (GBSO) models the market solution taking account of Capability Limits provided by Transmission Network Owners (TNOs): if the power flow pattern required to facilitate the market solution puts the security of the network at risk (unacceptable equipment overloading if a fault occurs on the system), the GBSO is obliged to take action to constrain the market solution.
 
Increasing penetration of renewable energy is changing the way the network operates and the number of GBSO interventions are growing  This is a trend that is expected to continue as further changes take place to deliver the UK Carbon Plan. The conventional alternative to constraining actions by the GBSO is expensive and time consuming network reinforcement.
 
The GB thermal Capability Limits are based on IEC and CIGRE guidance.  Internationally accepted models allow limited capability enhancements for certain environmental conditions.  The thermal models used on the England and Wales network are already more advanced than the International models.  None the less there are 4 key 'problems' limiting their use across GB.
 
1) All enhancement models assume equipment is new and in ideal condition.  The effect of real aged condition on capability has not been established by any published studies.  
 
2) They don't account for potentially negative effects of climate change on thermal capability limits, nor the potentially positive effects of recent improvements in information technology and don't allow capability to be forecast ahead of time.
  
3) There is not enough information available about the risks of going beyond international guidelines for capability calculation to allow a detailed whole life cost to be assessed. 
 
4) There is no commercial mechanism for the GBSO to encourage the provision of enhanced thermal capability from TNOs as an alternative to existing constraint management options.
	The Licensee must describe the Methods which are being demonstrated or developed It must also outline how the Methods could solve the Problem The type of Method should be identified where possible eg technical commercial etc Methods could solve the Problem The type of Method should be identified where possible eg technical commercial etcRow1: Commercial Arrangements - The objective of MEDiCI is to design a mechanism to increase the use of enhanced thermal capabilities by transparently providing it as an additional option for the GBSO to economically maintain network security.  Collaborative working with key transmission network stakeholders to address the potential commercial risks and benefits across all parties is needed to develop a consistent approach to enhanced thermal capability to be agreed across GB.
 
Technical Innovation - To allow the GBSO to select the most cost effective option, it is necessary to be able to predict thermal capability enhancements several days ahead and to understand the uncertainty associated with these forecasts.  Research by National Grid shows that wind forecasts to predict wind farm output 4 to 10 days ahead is improving.  The factors affecting network thermal capability are more complex than just wind speed, for example soil temperature, precipitation, solar radiation, so similar confidence is needed in forecast accuracy for other factors.  
	Methods continuedRow1: Validate and Optimise Solutions  - The cost to TNOs of offering enhanced capability depends on the TNO adequately understanding the risks to their assets if enhanced capability is used: conversely the value of it depends on whether the GBSO can have confidence that they can be safely relied upon.  Any changes to thermal enhancement models will require a high level of validation.  New devices are now available that can directly measure the consequences of operating at enhanced capability.  A selection of these devices will be installed on an area of the transmission network that includes a range of thermally limited components to test the real effects to build investment level confidence in the models.
 
Dissemination - The aim of the project is to make possible the use of enhanced thermal capabilities routine practice across all of GB.  The results from the demonstration will be disseminated to the TNOs including: in what circumstance enhancements can be safely used and importantly where it can't, what operational and commercial risk is implied by offering them, how these risks can be mitigated and the process to establish mitigation costs, and operational tools to integrate this capability into TNOs existing systems. 
 
Roll out - A range of options for a mechanism to address the commercial and operational concerns about risk and benefits will be demonstrated, and recommendations made for roll out across the network.
	The Licensee must provide a commentary on the accuracy of its funding estimate If the Project has phases the Licensee must identify the approximate cost of each phase OFTOs should indicate potential bid costs expensesRow1: The total project costs are estimated to be £9m based on experience from existing activity and an IFI funded feasibility assessment.  As the detail of the technology which will be deployed has not yet been confirmed, this costing is an approximation to +/- 25%.
 
The project will have four distinct phases:
 
o phase 1 - install monitoring devices ~£3m
o phase 2 - develop next generation smarter models ~£2m
o phase 3 - validate forecast capacity and asset condition implications ~£3.5m
o phase 4 - develop, and test effect of, different commercial arrangements ~£0.5m
 
	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 customers deliver net financial benefits to existing andor future customersRow1: The strategy set out in the Carbon Plan calls for 30% of electricity demand to be met by renewables by 2020 and by 2030 between 35-50GW of renewables could connected to the network.  New generation connections will be increasingly made at the periphery of the main transmission network.

This will cause profound changes in the patterns of power flow across the GB network and will lead to increasing congestion on parts of the network historically lightly loaded and designed accordingly.

Conventional ways to address this and maintaining the same high standards of security of supply (transmission network reinforcement and/or constraining actions) add significantly to the cost of decarbonising the electricity sector.
 
This is well illustrated by the rising cost of constraining actions taken by the GBSO in  recent years.  These cost are forecast to increase further as more renewable generation is connected to the network.
 
From 2005/06 to 2011/12 constraint costs have increased as follows:
 
05/06=£84m,
06/07=£108m,
07/08=£70m,
08/09=£263m,
09/10=£139m,
10/11=£170m,
11/12=£244m.
 
 
MEdiCi has the potential to deliver benefits by:
 
1. developing and demonstrating reliable days ahead thermal capability enhancement will enable the GBSO to operating the system at lower cost than would otherwise by the case with increasing contribution from renewable generators.
 
2. developing and demonstrating a mechanism for enhanced transmission capacity to be offered in a similar way to existing constraint options, providing greater competition in the market.
 
3. providing investment level confidence in understanding the risks to transmission equipment and possible risk mitigation options and costs.
 
4. minimising the cost of roll out by demonstrating the optimum monitoring requirements.
	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 electricity transmission systemRow1: This project will generate learning that is key to developing investment level confidence in the appropriate use of enhanced transmission capability, and providing a platform through which all GB TNOs and the GBSO can make informed economic judgments about when and where it is safe and economically beneficial to use them compared to conventional alternatives. 
 
The benefits from MEdiCi relate directly to reducing the cost of operating and securing the electricity transmission system that will otherwise rise as a result of changing the mix and location of generation on the system.

Suppliers of equipment and services will be competitively tendered following National Grid's normal procurement process.  For aspects of the project for which this may not be appropriate, the selection of partners will include a competitive evaluation of their proposed contribution along side technical capabilities and willingness to conform to the default IPR requirements of the NIC.
	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 project will deliver new knowledge on enhancing transmission capacity which is relevant to all the GB TNOs and the GB SO and is required to ensure network reinforcement is minimised and the existing network used to its maximum capacity.
 
o which asset condition parameters affect realistic enhancement capability, illustrated by specific examples,
o the condition parameters that may be put at risk by allowing capability enhancements to be relied on,
o new tools to forecast potential enhanced capability and assess the uncertainty in forecasting at days ahead,
o the required monitoring strategy,
o appropriate mechanisms for stimulating the roll out of thermal capability enhancement.
 
The project manager will prepare reports identifying all relevant knowledge gained to the project steering committee at least twice a year.  These will be published on the project web portal, details of which will be sent to all GB Network Licensees.  Results and project learning will also be reported at the annual NIC conference and via the ENA R&D working group, in National Grid Electricity Transmission's annual Network Innovation report and on National Grid's innovation website www.nationalgrid.com/innovation.
	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: To implement smarter models, use new monitoring devices and techniques and develop commercial arrangements requires knowledge that currently doesn't exist, specifically:
 
• confidence in understanding, mitigating and quantifying the risks to the TNOs from adopting models that refine the assumptions embedded in international industry practice and guidelines, and

• confidence about the realistic enhancement capabilities of assets that are up to 50 or 60 years old.
 
It is recognised in the industry that existing guidelines for thermal capability enhancement are based on some conservative assumptions that recent technology advances could refine, and that doing so is likely to reduce costs to consumers.  
 
In the GB regulatory context, the GB TNOs have no commercial incentive to incur cost of adoption or take the risk from enhanced capability being used.
 
Balancing Services funding incentive schemes for the GBSO currently only apply for 2 years, however, the knowledge required, and which this project will deliver, require more than 2 years to develop, test and roll out.
	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 The Licensee should provide details of any Project Partners who will be actively involved in the Project and are prepared to 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: Transmission Licensees:
 
Scottish Power Transmission Ltd (SPT)
Scottish Hydro Electric Transmission Plc (SHETL)
National Grid Electricity Transmission Ltd (TNO & TSO functions) (NGET)
 
NGET has organized regular workshops over the last year with SP and SHETL to discuss network challenges that are common to all GB TNOs / GBSO and to share innovative ideas for solving them.  This forum is valuable in ensuring that NIC and NIA proposals avoid unnecessary duplication and that the scope of them is, wherever practical, as relevant as possible to the circumstance of each company and region to help accelerate roll out and delivery of benefits to all consumers.
 
Commercial & Academic Partners:
 
National Grid is currently identifying suppliers of asset condition and environmental monitoring devices and thermal capability enhancement systems for this demonstration. Similarly academic centres of expertise in modelling and verifying the thermal effects on, and condition of, 400kV and 275kV transmission equipment are currently being identified.
 
A working group comprising technical experts from the participating TNOs and GBSO will assess proposals from commercial and academic partners and select partners on the basis of the technical and commercial merits of their proposals.
	The Licensee should outline if it considers that the Project will require any derogations exemptions or changes to the regulatory arrangementsRow1: The outcome of the project will be one or more proposed mechanisms the effects of which have been simulated during the project.  Changes to regulatory arrangements may be required to roll out the Solution, but none are anticipated to be required for the project itself. 
	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: Not applicable.
	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 Electricity NIC Gas NIC or LCN Fund The Licensee must explain about the Project it will be collaborating with how it all fits together and must also add a justification for the funding splitRow1: Not applicable.
	Any further detail the Licensee feels may support its submissionRow1: This project is one of two NIC proposals being submitted to the 2013 competition.  The process that has been followed to date to decide which projects to prioritise for NIC submission has been as follows:

1 consultation with relevant experts within the National Grid business and with suppliers and a number of other external stakeholders to develop a list of potential innovation projects 

2 categorisation into four possible funding routes: normal business investment, Network Innovation Allowance (NIA), Network Innovation Competition (NIC) and other research funding routes, taking into account level of innovation risk, nature of the expected innovation benefits and beneficiaries and match to funding mechanism eligibility criteria,

3 short listing of projects most appropriate for NIC funding for 2013 competition based on when the innovation will be needed to deliver the Governments Carbon Plan and relative scale of expected benefit.

4 approval of proposals for 2013 within National Grid normal governance processes.
	Contact nameRow1: David Oram
	Contact AddressRow1: National Grid House,
Warwick Technology Park
Warwick
CV34 6DA
	EmailRow1: david.oram@nationalgrid.com
	Direct telephone lineRow1: 07884 475 641
	Job titleRow1: Network Innovation Competition Manager
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