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

Scottish Hydro Electric Transmission plc (SHE Transmission)
Network Licence Project Partners

National Grid Electricity Transmission (NGET) & Scottish Power Transmission Ltd (SPTL)
Funding Licensee area

Scottish Hydro Electric Transmission plc (SHE Transmission)
Project title

Multi-Terminal Test Environment (MTTE) for HVDC Systems
Project Summary
The Licensee must provide an approximate Project start and end date.

Driven by changing demand and generation patterns, and in particular the increasing
penetration of renewables, there is a need for major investment to reinforce and renew
the GB Transmission System. A significant component of this investment will be in High
Voltage Direct Current (HVDC) equipment to efficiently transmit power over longer
distances, however there is limited experience in the UK of the design, construction and
operation of these systems.
The three Transmission Owners (TOs) recognise the need to reduce the risks and costs
of these systems, whilst accelerating their deployment, by:
1) Improving our ability to plan and specify the requirements for these systems;
2) Understanding the detailed impact on the existing grid of these new systems;
3) Enabling more competition between suppliers and encouraging new entrants to this
market; and
4) Testing to facilitate multi-vendor and multi-terminal systems.
SHE Transmission, with the other TOs, propose to establish a facility which will enable
the planning, development and testing of multi-terminal HVDC transmission solutions.
Initially this will focus on their control and protection but in the longer term will facilitate
the potential for developing multi-vendor solutions. We propose starting the project in
January 2014, opening in early 2017, followed by 4 years of operation.
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

£ 14m

Cross Sector Projects
only: requested
funding from Gas
NIC, NIA or second
tier LCN Fund?

If yes, please specify

NIC funding requested

£ 10m

The Project will not request funding from the Gas NIC or LCNF.
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Problem
The Licensee must provide a narrative which explains the Problem(s) which the Project is seeking to address.

Driven by the requirement to meet "the Carbon Plan", there is a need for additional
Transmission capacity to connect new renewable generation in the North of the country
to demand centres primarily in the South. Much of the the new investment will be in
HVDC networks, with up to seven new systems currently identified. Each of these
systems will involve very high capital investment, costing multi-billion pounds in total.
All of the HVDC systems currently in place in the UK are 'point-to-point' solutions (i.e.
direct connections between 2 individual points), with each system being provided by a
single manufacturer. Current proposals for the development of the transmission system
include for multi-terminal systems which offer the potential to reduce costs and enhance
system performance. There is only limited international experience in this area therefore
the development of these systems will present a new range of challenges and risks.
This lack of experience in multi-terminal HVDC limits the ability of the TOs to specify
detailed requirements and negotiate technical detail with suppliers. Similarly, there is a
lack of appropriate tools to understand the detailed impact of planned HVDC systems on
the existing network and simulate future HVDC expansion scenarios.
In addition, the market for these systems is dominated by a small number of large
suppliers. There is limited interoperability and standardisation between the suppliers'
preferred designs, especially in the control and protection systems, which not only limits
competition between the existing suppliers but is also hindering the potential for new
entrants to the market.
Due to the high cost, complexity, novelty and associated risks of these systems;
Transmission licensees and Ofgem will require assurance in respect of the control,
protection and operational interactions, to allow investment decisions to be taken on the
potential for multi-terminal or multi-vendor HVDC systems. At present the lowest risk
option for each individual project is to look at 'point to point' solutions from a single
vendor.
In conclusion, the design, construction and operation of these very capital intensive new
systems will present TOs with a range of new challenges and risks they have not
previously encountered.
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.

Working in collaboration with both National Grid Electricity Transmission and Scottish
Power Transmission, SHE Transmission will establish a Multi Terminal Test Environment
(MTTE) to help address some of these issues. In particular it will look at the issues
around the protection and control systems.
This facility will include the necessary IT and control equipment to allow the TOs to
study the interaction of HVDC systems with the existing AC grid. It will utilise the replica
simulators of the proposed HVDC systems to ensure that their integration and
interaction with the grid can be studied and modelled in detail. There will also be the
opportunity to study and develop scenarios for the future expansion of HVDC systems.
The MTTE will be developed to have the ability to enable testing of future vendor
supplied control equipment.
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Method(s) continued

The MTTE will be used by Transmission licensees to:
o Test and study the control, protection, interaction and operational issues associated
with the DC and AC systems.
o Assess future expansions to the integrated HVDC system, or associated AC system.
o Assist in improving system performance by increasing the understanding of integrated
AC/DC systems leading to optimised system operating arrangements.
o Support the training of engineers in the ongoing operation and control of the HVDC
systems.
The centre will also offer the opportunity for the TOs to research, study and assess the
impact of future developments in HVDC technology as they are brought to market.

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 cost of the Project has been estimated as £14m (covering the establishment of
the centre and 4 years running costs); the amount of funding the project expects to
request from the Electricity NIC at Full Submission is approximately £10m.
The difference of £4m is a combination of suppliers’ equipment provision, research
programme funding and additional funding from other sources.
At this stage the costs are our best estimate and will be further developed prior to Full
Submission.
There would be 3 distinct phases of the project:
o Stage 1: Detailed Design and Specification – up to 12 months
o Stage 2: Procure and Build – up to 24 months
o Stage 3: Operate - 4 years
The bulk of the costs would be incurred in Stage 2.
Bid costs of £165k have been estimated.
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

The MTTE will accelerate the development of a low carbon energy sector in Great Britain
as listed below:
- HVDC is the key enabling technology to efficiently reinforce the transmission network
to allow the connection of remote renewables. Furthermore, multi-terminal HVDC has
the potential to efficiently connect multiple renewables sources.
- Currently the risks associated with multi-terminal and multi-vendor systems, delay
their investment decisions (and reduce their scope) which has an impact on the
downstream availability of connections for renewables. The MTTE would demonstrate
their operation and provide confidence to accelerate their deployment.
The MTTE has the potential to deliver a significant financial benefit to transmission
customers.
The TOs are currently planning up to 7 HVDC systems to be built in Great Britain, each
requiring investment of approximately between £ 500m and £ 1billion:
- Caithness-Moray HVDC Link;
- Shetland Islands HVDC Link (as an extension to Caithness-Moray);
- Orkney-Caithness HVDC Link;
- West Coast Subsea HVDC Link;
- East Coast Subsea HVDC Link;
- Western Isles HVDC Link; and
- Wylfa-Pembroke HVDC link.
In addition, there is expected to be significant HVDC connections to offshore wind, and
the potential for additional international HVDC interconnectors. Whilst the systems may
not be owned and operated by the TOs, they will connect to the network, therefore, we
must be able to understand their interaction with the GB system.
The learning from MTTE is expected to reduce the cost of this multi-billion pound
investment (resulting in a financial saving for customers) whilst enabling a deeper
understanding of the associated risks.
This benefit derives from:
1) Improving the TOs ability to better specify requirements and reduce risk;
2) Enabling multi-terminal systems to be fully considered rather than the traditional
point-to-point;
3) Better modelling and scenario planning of future network topologies to understand
integration and operation between the DC and AC systems;
4) Encouraging new entrants to the market (by providing the ability to test new
solutions and their interoperability);
5) Reducing costs through enabling competition;
6) De-risking HVDC Solutions, by testing operational issues that may arise in a
simulated DC/AC environment; and
7) Training staff in the new operational and fault management strategies.
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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.

As described earlier, this project will enable significant savings by reducing the cost and
risks of all future HVDC systems in GB. At present there is very limited experience
amongst the TOs on the design, installation and operation of HVDC systems. This
knowledge gap is limiting the TOs ability to assess the impact of HVDC systems on the
existing grid and also adequately specify their requirements when procuring these
systems. The learning from the work carried out by the MTTE will provide significant
knowledge and learning to address these issues and will also provide the facility to carry
out enhanced scenario analysis, tender validation, pre commissioning testing and
training.
HVDC systems typically have very high capital costs, and the vast majority of these
costs will be borne by transmission customers. The complexities of these systems
demand this level of sophisticated analysis to give confidence to allow these significant
investment decisions to proceed. The learning from the work carried out at the MTTE
should contribute directly to reducing both the costs and the risks associated with HVDC
systems. This will benefit both current and future customers.
The Transmission Licencees will work together to develop a detailed requirement
specification for the MTTE. The project will then be delivered in accordance with SHE
Transmission's procurement obligations and Large Capital Projects process, and where
appropriate this will include competitive tendering for key components to ensure that the
MTTE delivers best value to transmission customer.
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).

Building the MTTE will enable the generation of new knowledge from the projects and
studies undertaken within it.
These projects and studies would be expected to include:
o Project specific testing;
o Simulate future HVDC expansion scenarios;
o Multi-vendor compatibility testing;
o Demonstration of novel network architectures;
o Assessment of impact on AC Network, of planned HVDC systems;
o Testing of new equipment & compatibility; and
o Demonstrating Multi-vendor solutions.
All the TOs would have access to the results of these projects and studies.
Knowledge developed through the MTTE will be disseminated as appropriate.
A joint management team will ensure that the projects and studies are defined to deliver
broad value to the members.
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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 work undertaken using NIC funding will adhere to the NIC default IPR
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.

There is little incentive for a single project to carry the additional cost and uncertainty of
developing an innovative multi-terminal or multi-vendor solution. The MTTE will be of
benefit to all of the planned HVDC projects in GB, across NGET's, SPTL's and SHE
Transmissions networks. This allows for learning to be shared and provides the lowest
cost solution for customers in the longer term.
Therefore, this project is viewed as a collaborative shared facility for all current and
future HVDC projects in GB.
As stated earlier there is limited knowledge and experience in the design of
multi-terminal or multi-vendor solutions. Therefore, for each individual HVDC project
the least risk solution is to revert to a 'point-to-point' design from a single vendor. This
is despite the savings which may be realised not only for that project but also future
projects.
Both the Power Network Demonstration Centre (University of Strathclyde) and EPRI
(Electric Power Research Institute in the US) have undertaken research to investigate
whether any similar facility exists worldwide, and both conclude that this centre would
be unique and innovative. Furthermore, both PNDC and EPRI believe that such a centre
is urgently required and would deliver significant benefits.
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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.

The MTTE project is a collaborative project with the other TOs (i.e. National Grid
Electricity Transmission and Scottish Power Transmission) but is being led by SHE
Transmission.
The three TOs have been collaborating on jointly developing the NIC proposals through
a series of monthly workshops. This has provided a valuable forum to share ideas and
help ensure that the projects being developed will benefit each of the TOs.
We have endeavoured to engage will all active participants in the HVDC marketplace,
and there is significant interest in this proposal, and have held a number of collaborative
workshops with the potential partners to develop the project scope.
Supply Chain / Manufacturers
We have engaged with a number of the established and emerging manufacturers to
ensure that they are supportive of the project and will engage with the facility should it
go ahead.
Academic Partners
The MTTE intends to work with a number of academic partners, who have knowledge
and expertise in HVDC to help deliver the programme and support the development of
the simulation models. Working together the three TOs have engaged with a broad
cross-section of the academic community to try and identify the most appropriate level
of support for the project.
External Funding
Discussions have been underway with a number of potential external funders (both UK
and European) including councils and development agencies to assess the potential for
external funding. There has been significant interest in this project and we will continue
to develop this prior to submission of our final bid.
Other Stakeholder Organisations
We have also engaged with a number of organisations who have a wider interest in this
area, these include:
o CIGRE: To discuss working with the Cigre B4 working groups;
o EPRI: Who are providing advice and support to develop the project, with the potential
of using the centre for future research projects; and
o PNDC: Who are providing advice and support (especially relevant given their recent
experience building a collaborative centre), with the potential for future collaboration.
We will continue to try and identify further partners and look to formalise their
commitment prior to bid submission. Commercial sensitivities mean that all partners can
be identified only at full bid submission stage.
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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.

The MTTE Project will not 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).

No interaction is planned or expected with Customers or Customers’ premises as part of
this Project.
No other Customer impacts are planned or expected as part of this Project.
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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.

Not Applicable.
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Any further detail the Licensee feels may support its submission

Our approach to project selection for the Network Innovation Competition (NIC) was
based on identifying a project which aligned with the objectives of the SHE Transmission
Innovation Strategy published in 2012 and which also met the specific requirements
identified in the NIC Governance Document. In adopting this approach we should be able
to address the issues which have been identified as priorities by Stakeholders during the
development of the Innovation Strategy whilst delivering our over-arching priorities to
maintain security of supply and keep costs down.
Based on our Innovation Strategy objectives, we held a number of internal workshops to
identify, score and prioritise projects suitable for NIC funding. We subsequently engaged
with a range of external stakeholders (including the other Transmission Owners, System
Operator, Academia, Industry Groups such as CIGRE and manufacturers) to ensure that
the project had wider network benefits, and to refine the project’s scope and objectives.
This process identified MTTE as being a strong candidate to be developed as an NIC
submission.
Therefore, the MTTE was selected as a suitable project, with the potential to deliver
significant benefits to transmission customers.
Following the initial 4 years of operation, the MTTE will endeavor to establish a
self-sustaining operating model. This is expected to provide enduring future value to
transmission customers.

Contact name

Frank Clifton
Contact Address

Future Networks
Scottish and Southern Energy
Inveralmond House, 200 Dunkeld Road, Perth, PH1 3AQ, UK

E-mail

frank.clifton@sse.com
Direct telephone line

01738 456 237
Job title

Project Development Manager
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