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DNO Group 

Participant DNOs 

DNO area(s) 

Project title 

Project summary  

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

Estimated Project funding 
The DNO must provide an approximate figure of the total cost of the Project and the LCN Funding it is applying for. 

Total cost of Project 
LCN Funding 
requested 

Low Carbon Networks Fund 
Screening Submission Pro-forma 

1 
Cross Sector 
Projects: Requested 
funding from 
Electricity NIC, Gas 
NIC or NIA?  

If yes, please specify 



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

Method(s) 
The DNO must describe the Method(s) which are being trialled. The DNO must outline how the Method(s) could solve the 
Problem. The type of Method should be identified where possible eg technical, commercial etc. 

2 



Method(s) continued 

Funding commentary 
The DNO is to provide a commentary on the accuracy of its funding estimate. If the Project has phases, the DNO must 
identify the approximate cost of each phase. 

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 communications 
systems and software) that has a Direct Impact on the Distribution System) 

A specific novel arrangement or application of existing Distribution System equipment (including 
control and communications systems software) 

A specific novel operational practice directly related to the operation of the Distribution System 

A specific novel commercial arrangement 3 



Accelerates the development of a low carbon energy sector & has the potential to 
deliver net financial benefits to existing and/or future customers 

The DNO must demonstrate that the Solution makes a contribution to the Carbon Plan and has the potential to deliver 
financial benefits. 

 
  

4 



Has a Direct Impact on the operation of the distribution network 
A Second Tier Project must demonstrate that the Method(s) being trialled will have a Direct Impact  (as defined in the 
Governance Document) on the operation of a DNO's Distribution System.  

 
  

Generate knowledge that can be shared amongst all network operators 

The DNO must explain the learning which it expects the Method(s) it is trialling to deliver. The DNO must demonstrate that it 
has a robust methodology in place to capture the learning from the Trial(s).  

5 



Please tick if the project conforms to the default IPR arrangements set out in 
the LCN Fund Governance Document? 

If the DNO wishes to deviate from the default requirement for IPR then it must demonstrate how the learning will be 
disseminated to other DNOs. 

Focus on Methods that are at the trialling stage 

The DNO must demonstrate why it has not previously used this Solution (including where the Solution involves commercial 
arrangements) and why LCN Funding is required to undertake it. This must include why it would not run the trial as part of its 
normal course of business and why the Solution is not R&D. 

6 



Project Partners and external resourcing/funding  

The DNO 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 DNO 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 DNO has not identified any specific Project Partners, it should provide 
details of the type of Project Partners it wishes to attract to the Project.  

7 



Customer impact 
The DNO 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). 

Derogations or exemptions 
The DNO should outline if they consider that the Project will require any derogations, exemptions or changes to the regulatory 
arrangements. 

8 



Details of cross sector aspects 

The DNO should complete this box only if this Project forms part of a larger cross sector Project that is seeking funding from 
multiple competitions (ie Electricity NIC, Gas NIC or LCN Fund). The DNO should 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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Contact name 

Contact Address 

E-mail 

Direct telephone line 

Job title 

Any further information the DNO feels may add to the submission 

10 
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	DNO GroupRow1: UK Power Networks
	Participant DNOsRow1: 
	DNO areasRow1: London Power Networks and South Eastern Power Networks
	Project titleRow1: Flexible Urban LV Networks
	The DNO must provide an approximate Project start and end dateRow1: Significant reinforcement of the low voltage (LV) network will be required in forthcoming price control periods to accommodate the anticipated deployment of low carbon technologies (LCTs). There are both cost and logistical challenges associated with the delivery of this volume of reinforcement and questions about whether 'smarter' operation of the LV network may remove or defer a portion of this necessity.
 
Under the proposed trials, Power Electronics (PE) will be used to create Soft Open Points (SOPs) which will be deployed to support 'smarter' functionality. This will facilitate different methods of addressing flexibility, utilisation, and simultaneously increase system reliability, hence reducing customer interruptions (CIs) and customer minutes lost (CMLs). The second aspect of the trials will develop tools for improved network visibility; allowing both control room operators and network planners to fully understand the capability of the system and develop operational arrangements accordingly. Under the trials, we will deploy these technologies on both meshed and radial parts of the network recognising the ongoing discussions regarding the relative merits of these architectures in the context of the transition to a low carbon economy.
 
The trials would commence January 2014 and run for three years; concluding in 2016.
	Total cost of Project: £10.7 million
	LCN Funding requested: £9.0 million
	If yes please specifyCross Sector Projects Requested funding from Electricity NIC Gas NIC or NIA: Not applicable
	The DNO must provide a narrative which explains the Problems which the Project is seeking to addressRow1: The transition to a low carbon economy will lead to an increase in load on the LV distribution networks as a result of the installation of a number of different LCTs including heat pumps and electric vehicles (EVs). Additionally, installation of distributed generation (DG) will lead to a voltage rise and the potential for increased fault levels.
Anticipated increases in load and connected generation have historically been addressed by reinforcing the network to provide the capacity required to accommodate these increased requirements. In light of forecasts for future capacity, we have compiled initial estimates to understand the scale of the reinforcement needed to support loads during RIIO-ED1 and RIIO-ED2. These estimates have highlighted both cost and logistical challenges for the work programme. In this respect, the costs incurred over the two price control periods will be significant when compared with previous programmes of reinforcement leading to concerns regarding potential consumer price increases. 
Additionally, concerns exist surrounding the magnitude of work required as a result of the deployment of LCTs during RIIO-ED1 and RIIO-ED2. This is further cause for concern given the scale of reinforcement and the disruption that would be created in terms of network operations, street works and consequential carbon footprint. 
We are cognisant of the fact that whilst deployment of these types of LCTs will lead to increased peaks on the network they will not contribute to sustained load growth. Therefore, the question is raised as to whether greater utilisation of the existing flexibility of the network to accommodate increased loads could occur. With this in mind, by recognising the differences in daily load profiles across different regions of the network, it may be possible to leverage the inherent shared capacity and to optimise flows of electricity. In effect, this has potential to reduce or delay the need for additional reinforcement to accommodate LCTs.
Differing opinions exist regarding the ability of these architectures to support system flexibility and reliability. To date, there has not been conclusive evidence to support either side of the agument. An exploration of flexibility and reliability on the existing network could incorporate an assessment of a variety of meshed and radial network architectures. This is proposed to occur by rolling out the trials on two representative segments of the network to compare their relative performance to existing architectures and inform decisions about the suitability of each architecture in the future.
	The DNO must describe the Methods which are being trialled The DNO must outline how the Methods could solve the Problem The type of Method should be identified where possible eg technical commercial etcRow1: As an alternative to the proposed solution suggested by the Load Related Expenditure model developed by DECC's WS3 of installing lengths of LV underground cable to facilitate the connection of LCTs to LV networks, we propose to trial power electronics to interconnect LV networks, increase flexibility and share existing capacity between distribution substations. This can only be correctly targeted by the integration of various existing data sources, enabling determination of required levels of flexibility in the network.  
 
Building on a number of LCNF projects in particular LV Current Sensor Evaluation, Smart Urban LV (SULV) and Low Carbon London, the combination of monitoring and remote control technology on the LV network will produce greater network awareness. Essentially, this facilitates active network management and greater control of the network following a fault. We are proposing an extension to existing projects to understand the respective impact on network flexibility and to understand the respective flexibility that each of the network architectures could provide to the system.  
	Methods continuedRow1: In addition we are proposing SOPs which will complement the technology rolled out under the SULV project by increasing the utilisation of the LV network sharing the capacity and optimising power flow across the network. The technology will split the network and allow existing protection to isolate the fault on the meshed network by blocking the fault to one feeder and minimising the potential impact on connected consumers. This will provide understanding of the extent to which the meshed network will support greater reliability.
As a complement to both of these elements, we propose to develop a system that will support greater integration of a number of existing data sources that UK Power Networks collates. In particular, we propose to consolidate information from our Distribution Network Visibility (DNV) and Low Carbon London projects. This will facilitate integration of data required to provide network visibility to the control room, support future network planning and facilitate understanding with respect to the condition of the existing assets on the network. Proposed work will take place to assess dynamic cable ratings in congested areas and forecasted demand profiles. 
The installation of remote control devices on the meshed and radial LV networks combined with greater visibility of network operations will improve understanding of the capacity of these networks to support system flexibility and reliability. The results of this trial will inform thinking on meshed and radial systems including their ability to support the transition to a low carbon economy and required investment during RIIO-ED1 / ED2.
 
	The DNO is to provide a commentary on the accuracy of its funding estimate If the Project has phases the DNO must identify the approximate cost of each phaseRow1: To inform the debate on appropriate LV network architectures and assess the benefits that can be realised from the installation of PE, additional LV monitoring is required to assist in the selection process for the demonstration sites.  To inform this selection process we will extend the use of the technologies demonstrated in a number of the existing Tier 1 projects.  The PE technologies being installed will be consist of the integration of commercial components that haven't been used on distribution networks. A number of potential applications have been suggested as "smarter" network architectures.  Potential suppliers of integrated PE solutions have been identified.  The cost of the technology procurement and installation is estimated to be £6.4m.  This includes the replication activities in London and Brighton.  
The systems integration with the existing control system to facilitate the visualisation and network awareness of the LV network will build on the work developed under Low Carbon London.  An estimate of £3.5m has been assigned. 
A provision of £0.8m has been set aside for reporting and dissemination.
	The DNO must demonstrate that the Solution makes a contribution to the Carbon Plan and has the potential to deliver financial benefitsRow1: The importance of addressing increasing loads and costs and performance of the LV network should not be underestimated given the potential impact on the development of a low carbon energy sector. It is anticipated that over the course of RIIO-ED1 and RIIO-ED2 many domestic and commercial customers will seek to utilise distributed LCTs that connect directly to the LV network. In order to encourage investment in technology, capacity is required on demonstrations to unlock the full financial value of the LCTs. 
 
DECC's Carbon Plan does not stipulate specific technologies to facilitate the transition to a low carbon economy due to the limited understanding we presently have with respect to their relative benefits. However, the plan is cognisant of the insights and associated value that can be derived from active deployment of LCTs. It identifies a number of areas where further exploration may be needed to better understand the appropriate application and deployment. In this project we define loads as including demand from heat pumps and electric vehicles, distributed generation and storage.
 
There is recognition in the Carbon Plan that, where LCTs are deployed at scale, there will need to be changes in how the electricity system operates. The plan recognises that if the electrification of heating and cars occurs, more prominent peaks will occur. As a result, DNOs will need to become smarter at balancing supply and demand.
 
The innovative technology trials that are proposed as part of the Flexible Urban LV Networks project will allow exploration of these smarter ways to operate the distribution network. The combination of technological and informational tools will provide greater visibility on the real-time operational limits of the system and the ability to rely on remote control to optimise system capacity on the basis of the information collated.
 
The ability to operate the system using these 'smarter' principles will ensure full utilisation of available capacity on the distribution network, thus, operation of the system more efficiently. Where it is possible, these efficiencies will be capitalised upon through the of release additional capacity to accommodate increased loads. In conjunction to this, more informed decisions on where additional network reinforcement will be required can be made. These decisions will be informed by the understanding of the way that the loads on the system interact and the potential to optimise loads across network groups. It may also be possible, under certain circumstances, to identify alternative solutions that would allow required capacity to be available at the margins at lower cost. 
 
Through these trials and increased network visibility it will be possible to identify ways to operate the network more efficiently and make available required capacity to support the connection of LCTs to the LV network, this could allow the offset and deferral of additional reinforcement. This will translate into direct benefits for consumers, both financially and logistically as the capacity can be made available in shorter timescales. Additional financial benefits may also be secured as a result of the information obtained regarding the appropriate network architecture that should be deployed in the future given the pressures that the system will face in a low carbon environment. In this respect, if evidence were to be obtained that various network architectures would facilitate greater levels of flexibility in accommodating demand in particular areas or load densities, this could help to inform decisions on the future form that network architecture could take and potentially lead to further reductions in the required cost of reinforcement.
 
	A Second Tier Project must demonstrate that the Methods being trialled will have a Direct Impact as defined in the Governance Document on the operation of a DNOs Distribution SystemRow1: The Flexible Urban LV Network project will have a direct and significant impact on future operation of distribution networks. 
 
The project will provide a number of insights with respect to system operation including:
 - The validation of benefits and commercial viability of power electronics;
 - The value of greater system visibility for efficient use of assets;
 - The scope to defer investment and maintain reliability of the system;
 - The role of remote control in improving quality of supply; and
 - The respective merits of meshed / radial network architectures in different areas.
 
These elements represent a first step in the transition toward becoming a distribution system operator (DSO). As a DSO we would be expected to build and operate flexible networks with the ability to more actively control power flows and voltage levels. In this respect, we would operate akin to a transmission system operator (TSO) with an understanding of respective customer demands as well as a knowledge of responsive demand / supply tools available that can be used to balance the system. 
 
Obtaining transparency on system demand and generation potential and understanding the role of remote control in maintaining reliability of the system will enable us to begin to assess how we can function effectively as a DSO; obtaining clarity on the dynamics of system operation and making optimal use of existing network assets.
	The DNO must explain the learning which it expects the Methods it is trialling to deliver The DNO must demonstrate that it has a robust methodology in place to capture the learning from the TrialsRow1: The trials of SOPs will allow the potential for load transfers across substation boundaries to be realised. The knowledge and learning generated via the trials will increase the understanding of the functionality, benefits and applicability of PE on LV networks. This will be supported where we capture and analyse operational network data.
The trials will be conducted in both LPN and SPN areas to demonstrate the applicability of the technology in typical network configurations outside of London. This will illustrate the potential for application of the technology on LV networks in other DNO areas.
An objective of deploying the SOPs is to fully utilise the capacity of the existing network. Network visibility will be crucial to understanding of network operation, application of the SOPs in terms of alleviating constraints and the benefits that are achieved. The lessons from this project will help us address the expected disruptive trend in increasing load that will occur due to the uptake of LCTs; a challenge faced by DNOs across GB. 
To enable us to attain this visibility, near real time and historical operational information will be needed and therefore we are proposing system integration with PowerOn fusion (the most widely used network control application) as part of these trials. 
We will publish reports on a six monthly basis regarding the outcomes of the network trials which will be shared with the DNO community. To enhance the communication of key findings from the project, we will also host annual industry events which facilitate constructive discussion with respect to the findings of the trials and allow interested parties to raise questions about areas where additional clarity is required.
	If the DNO wishes to deviate from the default requirement for IPR then it must demonstrate how the learning will be disseminated to other DNOsRow1: 
	The DNO must demonstrate why it has not previously used this Solution including where the Solution involves commercial arrangements and why LCN Funding is required to undertake it This must include why it would not run the trial as part of its normal course of business and why the Solution is not RDRow1: Potential benefits from LV network remote control and initiated the SULV project UKPNT1003 were previously identified. The potential value that could be achieved by expanding this project to include another city centre with differing network architecture has been recognised. However, risks associated with the deployment of this technology remain owing to the costs of equipment and uncertainty about whether the envisaged benefits will accrue once the technology is rolled out. 
The addition of the soft open points could further increase network flexibility and provide greater scope to optimise network flows; allowing us to avoid network reinforcement that might otherwise be required. However, this equipment has shown acceptable service under laboratory conditions but this is the first time it will be deployed on a LV distribution network and there is uncertainty about the anticipated benefits. 
Traditionally, we have managed the distribution network according to agreed planning and operational standards. The installation of technology that would allow for greater sharing of capacity across boundaries will challenge this traditional approach and thinking. Combined with a need to swiftly respond to the real-time information obtained via integration of recently commissioned monitoring points, this will pave the way for changes to occur regarding our approach to network operation. While we have confidence that this smarter network operation will deliver benefits in terms of the deferral of network reinforcement, there are significant risks in establishing and embedding these new arrangements. 
	The DNO 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 DNO 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 DNO has not identified any specific Project Partners it should provide details of the tVDe of Proiect Partners it wishes to attract to the ProiectRow1: The selection of partners has been a key part of the project development process. An assessment of previously awarded LCNF Tier 1 and 2 projects was undertaken; the aim of such, to identify gaps in topics that had not previously been explored and that would deliver value for money for existing and future customers. Seven potential projects were derived from consultation with an extensive range of sources including unsolicited approaches from stakeholders. Potential partners were also identified at this stage. Project concepts were then appraised by a number of stakeholders within UK Power Networks: operational, IT, asset management and connections. Our appraisal highlighted that there were areas in which limited assessment had been taken forward. In particular, limited work had been completed to understand the role that capacity sharing between different parts of the LV network could play in optimising network operations - the topic of this submission.
 
There are two key elements of this project: deployment of smart technology on the network and integration of existing data systems. We will engage a number of third parties to allow us to access required equipment and resources to support the trials. We have identified a number of potential partners for the supply of technical equipment:
 
- Suppliers of circuit breakers and switches: As outlined above, part of this project will involve extension of the existing SULV project. We will review the existing market to understand whether other potential suppliers could support us in this project. In addition, we will initiate discussions with TE Connectivity as the existing supplier of this equipment and explore the possibility of obtaining additional efficiencies recognising potential economies of scale and increasing technology readiness.
 - Suppliers of Power Electronics: his equipment is relatively new to market and, as such, there are a limited number of potential suppliers with whom we could engage. We have initiated discussions with both Alstom and Tri-Phase, Belgium on their PE equipment and will continue to explore other potential suppliers in the market. We will explore the soft open point functionalities for each with the final decision based on our understanding of the benefits the technology can deliver. 
To deliver optimal outcomes associated with the deployment of technical equipment on the network, we also intend to secure consultative services.  The Control and Power Group at Imperial College London have worked with Alstom, Tri-Phase and PPA Energy and will be well placed to provide configuration advice and support.
The second element of the project relates to the integration of existing data sources. Recognising that there are a number of existing suppliers of these data systems, we expect to engage with the following parties:
- GE Digital Energy for the existing PowerOn fusion control system;
- CGI for the existing D-Plan package; and
- PPA Energy for the existing Distribution Network Visibility (DNV) project.
 
We intend to explore all potential options related to an integrated data platform, aware that efficiencies may result by using an existing technology platform.
	The DNO should outline if they consider that the Project will require any derogations exemptions or changes to the regulatory arrangementsRow1: We do not foresee at this stage any derogations or changes to the regulatory regime to support these trials. The demonstration networks are designed to ENA Engineering Recommendation P2/6, classes of supply A or B. The SOP will tend to increase pre-fault capacity of combined feeders and maintain the same levels of security of supply.
	The DNO should outline any planned interaction with customers or customers premises as part of the Project and any other direct customer impact such as amended contractual or charging arrangements or supply interruptionsRow1: The focus of this project will be upon smarter operation of the existing network assets and we do not envisage that there will be any regular interaction with end customers.
The benefit of the SOP technology is that it does not result in short interruptions in the event of an outage and needing to unmesh the network. The fault rating of the circuit breaker and switch technology used in the SULV project has required the LV network to be radialised but the introduction of the SOP technology will allow the meshed configuration to continue to be utilised and avoid additional interruptions. 
During the period of the trials we would not (at this stage) envisage offering the capacity created to connection customers since it is uncertain until the planning tools, operational methods and equipment are proven through trial. 
We have demonstrated method statements to install SULV and monitoring technology without interruptions. Since the choice of power electronics is not finalised there is a possibility that a method statement will require planned outages during the installation of soft open points. 
 
	The DNO should complete this box only if this Project forms part of a larger cross sector Project that is seeking funding from multiple competitions ie Electricity NIC Gas NIC or LCN Fund The DNO should explain about the Project it will be collaborating with how it all fits together and must also add a justification for the funding splitRow1: This project is not seeking funding from cross sector competitions. However, we have used electricity LCNF Tier 1 funding to support taking forward the SULV project.
	Any further information the DNO feels may add to the submissionRow1: 
	Contact nameRow1: Martin Wilcox
	Contact AddressRow1: Newington House
237 Southwark Bridge Road
London
SE1 6NP
	EmailRow1: martin.wilcox@ukpowernetworks.co.uk
	Direct telephone lineRow1: 07875 117062
	Job titleRow1: Head of Future Networks
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