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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: Scottish Power Transmission Ltd (SPT) 
	Network Licence Project PartnersRow1: National Grid Electricity Transmission plc, Scottish Hydro Electric Transmission Ltd 
	Funding Licensee areaRow1: South of Scotland Transmission Network, Scottish Power Transmission area
	Project titleRow1: Visualisation of Real Time System Dynamics using Enhanced Monitoring (VISOR)
	The Licensee must provide an approximate Project start and end dateRow1: Wide Area Monitoring (WAM), is a key SMART Grid enabler as it provides a new dimension to the way power systems are observed, based on vector measurements or Phase Measurement Units (PMU). Two applications of WAM are proposed to facilitate the safe and secure integration of new technologies and maximise the use of the existing network in operational time-scales. 
1) A WAM system provides a cost effective risk mitigation tool to be used by TOs and the NETSO to provide an early indication of new technology integration issues to be addressed in planning and operational time-scales. A significant number of new technologies are being introduced onto the transmission system in the form of HVDC links, Series Compensation and etc, which introduce the possibility of adverse, unforeseen interactions under a wide range of new system operating conditions. 
2) The other application of PMU data is the development of a network security visualisation tool that will derive a near real time indication of transmission boundary stability and voltage limits. This will enable the NETSO to utilise any additional system transfer capability, reducing network constraints, for the broad range of operating conditions that are encountered in operational time-scales. Therefore this project will facilitate better access for renewable energy with significant carbon benefits. In the first instance the project will develop a security visualisation tool that will monitor the transmission security across the Anglo-Scottish (known as B6) transmission boundary.                       
 Project Duration: December 2013 to March 2017 (40 months)
	Total cost of Project: £8 million
	NIC funding requested: £7 million
	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: 
In order to meet government energy policy, TOs are investing heavily in system upgrades, some of which deploy new technologies, i.e. embedded HVDC links and Series Compensation etc. The commissioning of these technologies on the GB transmission system leads to a finite risk of unforeseen and potentially damaging oscillatory interaction between transmission and generation plant and this may also impact on security of supply, if not appropriately managed. 

SP and NGT have previously installed a device that monitors system dynamic behaviour but this system has significant shortfalls in capability, i.e. it can only see oscillatory behaviours up to about 10Hz whereas new technologies may exhibit behaviours at higher frequencies up to the nominal system frequency i.e 50Hz. The current installed system provides no means of identifying the location or source of a disturbance. 

The existing planning and operation of the transmission system is based heavily on off-line deterministic studies and there are few opportunities to validate the results of the model against the real system performance. The provision of PMU data enables the network impedance to be accurately measured and the performance of dynamic models to be validated. 

The transmission boundary between Scotland and England is heavily constrained by voltage and stability limits. Stability limits are normally assessed by off-line study with the application of appropriate operational margins. There is currently no facility to use the real time system data to establish operational limits.

	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: This proposal will build on the existing but unconnected WAMS installations in NGT and SPT control centres and will address the short falls in the performance and functionality of the equipment to provide a “fit for purpose” for the GB transmission system.

The project will identify the optimum coverage and location of PMU sources taking into account the communications infrastructure requirements. The system developed will be a hybrid to accommodate conventional PMU’s and high resolution frequency analysis devices capable of recording the higher frequency disturbances that may be expected from new technologies in the future. The project will develop additional functions to enable the source of a disturbance to be identified.

Having acquired a wide picture of PMU data, this may be used in conjunction with other conventional power flow information, to provide a hybrid state estimator to compute a “near real time” assessment of system stability and voltage limits. This shall facilitate
	Methods continuedRow1: real time dispatch and allow the full network capabilities to be used, whilst managing the risks identified in the ' Problem' Section.

PMU data will be used to validate network models for network investment planning purposes .

In the first instance, the project will establish a trial focused on the Anglo-Scottish transmission boundary which is frequently power flow constrained, as a result of active system stability and voltage limits. The project combines a number of innovation technology readiness levels (TRL) ranging from new product development (TRL 4-6) to demonstration (TRL 7-8).
	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 funding estimate is based on the outcome of previous related projects and initial market engagement. Hence it represents reasonable accuracy. However, some components of the initial proposal are yet finalised and the final proposal may be evolving with the technology development. The project is currently proposed to have four work packages: 

Work package 1: Development of Enhanced Wide Area Monitoring System Functionality Establishment. Approximate cost: £1.5 million 
Work package 2: Validation of the GB Network Model and PMU supported State Estimation. Approximate cost: £2.75 million 
Work package 3: Design and Implementation of an optimal WAMS architecture. Approximate cost: £2.25 million 
Work package 4: Validation and Testing of Situational Awareness Tools and Synchronized Measurement Technology. Approximate cost: £1.5million

	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 2050 futures set out in Carbon Plan suggest that electricity supply may need to increase by around 30–60% and we may need as much as double today’s electricity capacity to deal with peak demand. As the share of renewables in the electricity mix rises the Carbon Plan recognised that the grid will need to be larger, stronger and smarter to reflect the quantity, geography and intermittency of power generation. The Wide Area Monitoring System proposed for this project will provide visibility of  the performance of the network as increasing levels of renewable generation and new technologies change the natural characteristic behaviour of the grid system. 
The Carbon Plan identifies the requirement for the grid to be able to facilitate the transition to a low carbon economy in the most secure and affordable way, while making the most efficient use of assets. This project will support these requirements by ensuring that the network can be operated closer to system limits ensuring that the costs of accommodating the “connect and manage” regime are minimised, facilitating the earlier connection of renewable generation.

The introduction of new technologies onto the transmission system requires extensive modelling and testing to ensure that there are no adverse effects on existing plants and compliance with the network security and quality of supply standards. However, there will always be a small residual risk from unusual or extreme operating conditions or plant failure,  when there may be an adverse interaction between the new technology and the transmission system, or between new technologies. The significant reduction in system inertia as renewals displace conventional generation may also have an impact. Adverse interactions could restrict/reduce future new technology deployment and consequently it is essential that such conditions are identified early and appropriate mitigation measures implemented. This will consequently support the Government’s focus on renewable delivery and facilitate their better access to the electricity grid. 

Based on the last four years, the Anglo-Scottish Transmission boundary constraint was active 30% of the year. This project is expected to reduce the operational margin during stability constraints, therefore reducing the constraint costs. Considering that while reducing the margins, no other constraint (thermal or voltage) arises, it is estimated that about £9 million pounds can be potentially saved per annum after implementation of this project.

	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 further deliver value for money for electricity customers and NETSO by facilitating greater renewable energy penetration, reducing constraint payments and realising full potential of existing  Scottish Power’s transmission assets.

The scope of this project is appropriate to develop the learning required to implement the methodology. The total project costs are c.£8 m, and the NIC funding request is around £7m. Through the analysis of the case studies potential savings of the order of £9m per annum could be achieved for the future operation of the Anglo-Scottish boundary. This represents excellent value for money for the investment. 

It should, however, be recognised that the proposed innovative solution addresses the monitoring of the Anglo-Scottish transmission boundary and there is likely to be an opportunity to roll out the methodology to other transmission boundaries with similar 
constraint characteristics, providing further customer savings.

Suppliers of the equipment and software will be competitively tendered.
 


	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: This project will provide valuable knowledge and learning on real time transmission system dynamics, which will confirm the compliant integration of new technology.  

An industrial collaborative working group will be set up which will facilitate the knowledge sharing among TOs. Where appropriate, the Anglo-Scottish boundary is currently constrained by its transient limits instead of thermal capacity. The proposed methodology and the related technology such as communication protocol, software structure and state estimation will be relevant to other boundaries with similar characteristics. 

The PMU Processing development to provide visibility of adverse interaction between new technologies will also have an application on DNO networks where the control systems from  embedded generation have been known to introduce oscillatory interactions.

The methodology to capture the project learning will be regular formally documented meetings (including annual conference) with project partners and disseminated analysis reports and findings. Our academic partner will review the learning on a regular basis, and the captured knowledge can be provided at either dedicated on-line portal or appropriate international conferences (or both). 
	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: One important condition in the proposed tendering process will be the IPR issue and foreground IPR will be treated in accordance with the prevailing NIC governance document.
	Demonstrate why the Licensee has not previously used this Solution including where the Solution involves commercial arrangements and why NIC funding is required to undertake it This must include why the Licensee would not run the trial as part of its normal course of business and why the Solution is not ResearchRow1: The GB Transmission Network has been historically developed based on passive AC technologies. The need to facilitate a low carbon economy requires unprecedented renewable generation connection. This has required the development of a number of new technologies. These two new challenges (high volume of renewable coupled with new technologies) on the transmission network require innovative new monitoring systems delivered by this project. 
However, the projects of this nature will involve technical risks, such as communication security protocols, software development, data governance, computing model verifications and project managements. 

      In addition, the project is facing the following risks: 
• Uncertainties about the potential savings, i.e. reducing one constraint margin may result in the arising of other hidden system constraints; 
• Uncertainties and difficulties in estimating the GB roll out feasibility without this pilot scheme;
• The new operation based on the dynamic capacity and its potential consequences on transmission assets are unknown at the moment. 
      While some of the components of the project have been well researched and represented high technology readiness, the overall project risks and uncertainties cannot justify a ‘business as usual’ case and hence warrant this NIC funding application. 

	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: Given the nature of of the GB Transmission Network it is appropriate to involve all related TOs, and the NETSO. However the extent to which each Licensee is contributing is subject to further discussions to reflect data confidentiality issues. 
Support will also be provided by academic partner(s) to capture and disseminate the latest knowledge. Initial engagements with the University of Manchester have been carried out.  An appropriate academic partner should have an experienced research team with good publication records in the relevant areas such as WAM , Power System State Estimation and Network Analysis. 

SP Transmission Plc will contribute 10% of the total funding, as the funding licensee. In addition, each identified project partners has demonstrated willingness to appropriate levels of contributions including their staff time, overheads and use of facilities during different stages of the project. The total contribution from the collaborative team (i.e. the funding from SPT and in-kind support from named partners) is aiming to be above £1.0million, making the total of external funding 12.5%-15% of the overall cost. 

Industrial suppliers of certain hardware and software will be identified via a full competitive tendering process. To ensure the value for money for the electricity customers, six manufactories have been short-listed based on their research and development capacity, projects records and resources in the relevant area. 

The rationale for selecting this project emerges from the core values of the innovation incentive to both facilitate a low carbon future network and deliver value for money for the consumer.
As a TO responsible for the development of the main transmission corridor between the large volumes of renewable generation in Scotland and the load centres in England, SPT have licence obligations to develop an efficient, economic and coordinated transmission system. To achieve this, SPT have agreed a significant capital programme which includes a number of new technologies which do carry a system integration risk.
The VISOR project develops an idea to provide innovation to complement and underpin the technology integration challenge, promoting the acceleration of a low carbon energy sector and creating knowledge that will benefit all TO’s, OFTO’s and DNO’s investing in new technologies. 
The idea of employing this new system monitoring technique has been further exploited to enhance the visibility of the capacity of the transmission corridor between Scotland and England enabling the GBSO to operate the SPT assets to their full capability, in operational time-scales, for a wide range of operating conditions. This will result in a significant reduction in the cost incurred by the GBSO (and customers) in constraining Scottish generation for network security purposes. If this trial is successful it may be applied to other transmission boundaries with similar characteristic constraints.

The VISOR project has been selected for promotion by SPT since it further provides the most effective compliance with the criteria cited in Sections 4.8 to 4.19 of the NIC Governance document and delivers an industry need in a timely manner.
	The Licensee should outline if it considers that the Project will require any derogations exemptions or changes to the regulatory arrangementsRow1: 
It is not anticipated that the project will require any derogations, exemptions or changes to the regulatory arrangements.
	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: 


There are no planned interaction with Customers or Customer's premises as part of the Project, and any other direct customer impact. 
	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: 
N/A
	Any further detail the Licensee feels may support its submissionRow1: 

SP Transmission Ltd and its interests in the project: 

• SPT has an obligation, under NETS Security and Quality of Supply Standard (SQSS), to plan, develop and maintain the transmission network in an economical and coordinated manner. This WAMS system and the proposed visualisation tool will provide the SPT (as the responsible TO) knowledge of the performance of its new technology assets and their overall impact on the network;

• SPT has an obligation, under The System Operator Transmission Owner Code (STC), to provide information to NGET (as the NETSO), to coordinate and direct the flow of electricity. The proposed project will enhance such key operational data. 

• SPT have a long and successful association with the study and monitoring of the dynamic behaviour of the Anglo-Scottish interconnection following major power oscillation events in the 1980's. Consequently SPT has been in the forefront of developing technology appropriate to manage these issues.

	Contact nameRow1: Coin Bayfield / James Yu
	Contact AddressRow1: Network Development,
Ochil House, 
Hamilton International Park, 
Blantyre, 
G72 OHT 
	EmailRow1: Colin.Bayfield@scottishpower.com; James.Yu@scottishpower.com
	Direct telephone lineRow1: 01416141766; 07872330964
	Job titleRow1: Network Development Manager 
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