Electricity Network Innovation Competition
Screening Submission Pro-forma
Notes on completion
Before completing this form,
form please refer to the Electricity 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

National Grid Electricity Transmission
Network Licence Project Partners

South Eastern Power Networks plc
Funding Licensee area

National Grid Electricity Transmission
Project title

Transmission & Distribution Interface 2.0 (TDI 2.0)
Project Summary
The Licensee must provide an approximate Project start and end date.

The transmission and distribution network in the South East is at the limit of capacity for
both importing and exporting power from the rest of the transmission system. To enable
further customer generation in the distribution network, and improve security for
consumers, large-scale network investment is required. Given the existing limitations,
the System Operator (SO) is also incurring increasing operating costs that impact
customers and consumers.
We believe that there are untapped resources which can assist and, at the same time,
provide new service opportunities for our customers. Existing solar PV and wind farms on
the distribution network, which have grown considerably, have the potential to provide
or consume reactive power. Demand customers can provide active and reactive services
via their power factor correction equipment. Any energy storage systems which are
constructed in the near future will be able to provide active and reactive services.
Distribution networks can also provide services such as those developed by the
Customer Load Active System Services project.
This project is aiming to demonstrate that these resources can be called on in real-time
and are reliable; to demonstrate that joined up SO and Distribution Network Operator
(DNO) approaches to customers can attract interest at a competitive price; to establish
principles which can resolve potentially conflicting actions called by the SO and the DNO;
and demonstrate control systems which enact these principles.
The project is expected to run from January 2017 until June 2019.
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
Cross Sector Projects
only: requested
funding from Gas
NIC, NIA or second
tier LCN Fund?

£11m

NIC funding requested

£9.5m

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.

The transmission network in the South East is one of the more dynamic network areas in
the UK since it has two interconnectors (2GW) with reversible power flow, 1.4GW of
conventional generation capacity and 0.9GW of large scale renewables connected to it.
Further planned interconnectors (2GW) will further increase the operational complexity.
The growth of generation on the distribution network creates additional operational and
planning challenges. Currently in excess of 1.5GW is connected along the southern
corridor of Grid Supply Points (GSPs): Bolney, Ninfield, Sellindge and Canterbury. This is
growing at the rate of approximately 120MW per year with a further 300MW still
contracted to connect. There is also significant activity in this part of the network with
around 200MW of prospective battery storage and distributed generation connections
still vying for capacity.
As a result the transmission network has reached its capacity in terms of additional
connections of Distributed Generation without significant reinforcement and the
installation of additional reactive compensation plant.
The capacity of the transmission network is principally limited by:
-Dynamic Voltage Stability, requiring reactive power at short notice
-Thermal capacity, requiring curtailment of generation until the network is reinforced
These transmission network limitations impose constraints on existing distribution
connected customers in the South-East area:
-Potential constraints through the summer outage season when work on the
transmission network is taking place;
-An unpredictable nature of constraints which are market driven;
-Varying/increasing level of constraint across the next 10 years+;
-Possible modifications required to their equipment to satisfy disconnection timescales.
New customers connecting generators or storage to the distribution network face:
-Less network capacity available than they are looking for;
-Long connection times to achieve their desired level of capacity;
-High costs to connect on a firm basis, or needing to accept constrained connections.
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
Problem. The type of Method should be identified where possible eg technical,
technical commercial etc
etc.

The method will include development of technical and commercial solutions and an
overall framework for coordination across transmission and distribution operators and
market participants to avoid conflicting actions.
Technical solution:
An integrated Information and communication technology (ICT) solution across
transmission, distribution and customer domains that can allow DER response both for
steady state needs but also for very fast reactive requirements (in the range of 1 – 5s).
This will include enhancements at National Grid’s Control Centre and the design and
implementation of a DSO platform to monitor the capability and availability of the
distributed energy resources (DER) in real time to deliver active and reactive support to
the transmission system at the Grid Supply Point level. The solution will enable forward
visibility of flexibility activations and allow operational coordination with market
participants such as aggregators to optimise local and national resources.
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Method(s) continued

Commercial solution:
Work will be carried out to determine the wider value of the capability that could be
provided by DER when compared to solutions such as network reinforcement. Based on
this evaluation, new commercial arrangements will be developed and trialled including:
-Local DNO services such as constraint management. The project will implement the first
market-based mechanism for enabling flexible connections.
-Local GSP services such as pre- and post-fault reactive support
-System-wide services such as balancing actions
The project will consider these new services in a coordinated manner amongst the
existing commercial services and aim to optimise the whole system cost.
Coordination framework for secure grid operation:
The project will develop and implement the processes and core principles that allow
transmission & distribution operators efficient operational coordination of non-build
solutions across investment planning, operational planning and real-time horizons.
Customer and market engagement:
Engaging with the customers and the market will be critical for the success of the
project. National Grid and UK Power Networks will lead this engagement through their
respective routes to market working to make these services accessible to participants.
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.

The total project costs are estimated to be around £11m. This cost is an approximation
to within +/- 25%.The project is currently proposed to have four phases:
Phase 1: The initial phase of project aims to identify availability and capability of DER
and model the transmission and distribution networks. This phase will also provide
demonstration of coordination of the services from DER.
Phase 2: The second phase is to design the technology platforms in transmission and
distribution networks to utilise DER units.
Phase 3: The third phase is to build, install and commission the experimental control
platforms with communication links.
Phases 1, 2 and 3 represent approximately 40% of total costs of the project.
Phase 4: The final phase is to trial the overall control system in real time with DER
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
f novell arrangement or application
l
off existing electricity
l
transmission equipment (including
( l d
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 customers.
customers

De-carbonisation of the electricity generation fleet is an essential aspect of the Carbon
Plan. This project will allow renewable generation growth to continue within the South
East area by alleviating the operational restrictions preventing further growth.
Within our Full Submission, we expect to quantify the additional capacity for generation
which can be released by these methods. Whilst this will not scale uniformly across the
country, we estimate that the techniques can be applied a further five times over across
the country as other regions begin to experience similar challenges.
Currently, the most efficient solution is the construction of infrastructure to provide the
capacity and operational flexibility in both distribution and transmission systems. Our
solution relies on new information systems within the DNO and SO, and interface
equipment on site at generators and demand customers. As such, there is no impact on
planning consents, amenity aspects and the long lead times associated with built
solutions. The estimated financial benefits for the project are summarised below:
Steady State Voltage (Opex Saving): During periods of low demand which occur when
the interconnectors are not in use, the long transmission lines in the South East become
lightly loaded, resulting in high voltages that need to be managed. The existing
approach involves constraining renewable generation as well as contracting conventional
generators to provide reactive power support. Current costs for reactive compensation
are in the range of £14m per annum.
The project will manage the high voltage issue whilst reducing the need to constrain
generators. There will still be certain areas around London which have existing high
voltage issues and these areas will not be covered by the project. It is expected that
there will still be a cost for managing those high voltage constraints at an estimated
£8m/annum. The project may save around £6m/annum compared to the ‘Business as
Usual’ approach.
Dynamic Voltage Stability (Capex saving): This is a current challenge in the South East
area which happens when the interconnectors are in heavy use, and is caused by the
long transmission lines and the absence of voltage control equipment. National Grid’s
analysis shows that that when the first 1000MW of additional interconnector is
commissioned, a further 1350MVar MVar of dynamic reactive power support is required.
This would be achieved by installing 6x225MVAr leading/lagging dynamic units. Based on
previous projects, a very conservative figure of £20m per unit of compensation will be
considered.
If it is possible to demonstrate that between 300-400 MVAr equivalent controllable
reactive compensation at the transmission level can be provided by DER, this capability
can be used as an alternative to building new reactive power compensation. From this, it
can be assumed that project will remove the need for at least one unit (225MVAr) of
reactive compensation equipment.
Thermal Capacity (Capex saving): The project also aims to accommodate additional
generation capacity within the distribution network. Two of the participating four GSPs
are very close to their thermal capacity limits with the limiting factor being the Super
Grid Transformer (SGT) capacity at the T&D interface. The cost of an additional SGT
transformer is around £12m with significant lead time and construction (space, outages)
constraints.
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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.

This submission builds on the South East Smart Grid (SESG) full submission in 2014. At
that time, all the different aspects of the electricity transmission business reviewed
innovation priority themes and identified four Transmission Owner (TO) and five System
Operator (SO) priorities. The pressure on the South-East network has only increased
since that time, but a review of constraints in other parts of the country has also taken
place during Q1 before settling on the South-East as the trial area. The geographical
scale has been chosen in order to capture sufficient customer-side resources to have an
impact. The project will have a direct impact on the SO by appointing new providers
and/or establishing new services. The transmission and distribution network operators
will see changes in active and reactive power flows as participating customers respond in
line with these contracts. The project will deliver benefits for transmission and
distribution operators in testing new ways to access the resources connected to the
distribution and how the technical, commercial and operational flows need to be set up
to effectively enable this approach. The project partners will use open and competitive
processes to recruit developers and suppliers for the digital control systems at the centre
of this project. The licensees will be seeking a portfolio of DER to take part in this trial to
ensure cost effectiveness which may bring significant benefits to end consumers.
Developers of small scale renewable generation will also have less restriction on access
to the network, and all participating customers will benefit with an additional income
stream to provide services. As the aim is to defer the need for major infra-structure
reinforcement the wider consumer base should also see some benefit with a downward
pressure on balancing costs.
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).

The project will develop learning that is relevant to the SO, TOs, DNOs and energy
market participants by demonstrating how enhanced value from DER could be extracted
and the coordination required to achieve an effective whole-system outcome.
All electricity network operators will benefit from the learning gaining insights and new
methods for managing their networks.
The learning generated by the project will include:
• The reliability, effectiveness and value of the DER to provide voltage control to
distribution and transmission system;
• the framework of commercial contracts to optimise delivery;
• the detailed control aspects that need to be incorporated in the dispatch control
systems.
A full dissemination strategy will be submitted with the full proposal. It will include
webinars, industry workshops, and continuous engagement via industry working group
and summary reports to capture the project findings.
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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.

The project team do not anticipate a need to deviate from the default requirements for
IPR ownership.

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.

This project is innovative as the overall aim is to shift to fundamentally new operational
and balancing principles in a way that has not been done before. The project includes
development of novel business models and commercial arrangements in addition to
technology platforms to enable the utilisation of demand side energy resources. For the
first time, the project will trial the use of distributed energy resources to increase whole
system network capability. The project will also provide a platform for testing current
industry thinking on the concepts of the Distribution System Operator evolution and
functionality. It would not be justified for either of National Grid or UK Power Networks
to proceed in their own right without support from the Network Innovation Competition,
due to a number of risks articulated below.
Technical & Operational Risk: National Grid test the voltage control capabilities of all
new and refurbished large power stations including wind farms for their ability to deliver
fast stable reactive support immediately following a fault in order to minimise the risk to
voltage stability. This project aims to mimic this with smaller sites for the first time. The
control actions will need to happen within timescales of less than 5s, meaning that the
speed of systems needs to be proven.
Commercial: There is a risk that both operators pay for service which due to lack of
coordination can conflict with one another or, alternatively, unnecessarily double up on
one another. This introduces uncertainty around the ultimate cost of services, and the
quantity of services which can be procured once conflicts are removed and managed.
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Project Partners and external resourcing/funding
The Licensee must provide evidence of how Project Partners have been identified and selected, including details of the process
that has been followed and the rationale for selecting participants and ideas for the project.
The Licensee should provide details of any Project Partners who will be actively involved in the Project and are prepared to
devote time, resources and/or funding to the Project. If the Licensee has not identified any specific Project Partners, it should
provide details of the type of Project Partners it wishes to attract to the Project.

Project partners have been selected through a process that started with the
identification of priority themes for the NGET.
(http://www2.nationalgrid.com/UK/Our-company/Innovation/Gas-transmission-innovati
on/NIC-Themes)
Six proposals were received from various innovation partners and these were compared
and scored against the NIC criteria and NGET’s innovation strategy. This proposal is the
successful candidate. Partnership with a DNO in the geographic area relevant to the
project, the South Coast of England is essential to meeting the project objectives. The
project was discussed with UK Power Networks, Scottish and Southern Electric Power
Distribution and Western Power Distribution.
UK Power Networks was identified as the primary partner for the proposed trials based
on their specific location in the Kent and Sussex area currently most affected by the
problem. The participation of UK Power Networks is also aligned with UK Power
Network’s innovation strategy and the ambition and need to accelerate the transition to
a DSO model for the complex network of the South East of England.
Field trials with real customers are essential for the successful delivery of this project.
We have started engaging with customers at a very early stage in order to ensure this
happens. An initial description of the project was presented at UK Power Network
quarterly DG Customer Forum in February 2016. An expression of interest to existing
and prospective DG and storage customers for participating in the project is currently
underway. UK Power Networks understands, through regular customer feedback, that
there is strong support and high interest for this project. In addition, we propose to
work with aggregators in order to maximize access to resources, an expression of
interest for aggregator participation has also been issued.
Finally, UK Power Networks has initiated a request for information for the supply of the
DSO platform which is one of the highest cost items to be procured. Standard open
competitive process will be followed. We also intend to engage with a supplier for the
provision of the commercial services design.
It is intended that the project partners will be selected during the bid stage with an
opportunity to input and shape the final proposals.
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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.

We do not at this stage anticipate the need for any derogations or exemptions to enable
the project to proceed.

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).

Customer interaction will only be with those who participate as project partners; as
such, they will be closely involved in scoping the demonstration activities.
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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.

N/A
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Any further detail the Licensee feels may support its submission

The project provides a platform for testing current thinking in the transition of DNOs to
DSO and managing increasing active networks. This project also represents innovation
towards the digital infrastructure envisaged in the “Smart Power” report from the
National Infrastructure Commission, employing IT platforms to deliver integrated
distribution and transmission system operation.
In particular, the concepts that are being proposed are based on the developing thinking
and issues discussed in Ofgem’s Flexibility work, DECC’s consultation “Towards a Smart
Energy System”, the ENA’s Transmission and Distribution interface initiative, learning
from innovation projects such as Flexible Plug and Play, Smarter Network Storage and
CLASS and outputs of the ENA’s High Volts work.
We believe that we have an exciting real case study we can use to explore practically the
participant interactions in an actively managed transmission and distribution interface
and the provision of commercial services for managing a range of system constraints.

Contact name

Dr. Biljana Stojkovska
Contact Address

System Operator – Network Capability Electricity – National Grid
National Grid House, Warwick Technology Park – Gallows Hill
Warwick – United Kingdom – CV346DA

E-mail

biljana.stojkovska@nationalgrid.com
Direct telephone line

01926 65 4696 (mobile:07826 944782)
Job title

Smart Grid Project Manager
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