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First Tier Pro-forma

Project title

DNO

Participant DNOs

Project summary 

Problem(s)
Please provide a narrative which explains the Problem(s) which being addressed by the Project.

Registration Date
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Scope and Objectives
Please describe the scope and objectives of the Project should be clearly defined including the benefits which should directly 
accrue to the Distribution System. 

Success Criteria
Please give details of how the DNO will evaluate whether the Project has been successful. 

Method(s)
This section should set out the Method or Methods that will be trialled in order to solve the Problem. The type of Method 
should be identified where possible e.g. technical or commercial. 

Problem(s) continued
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Risks
The DNO should highlight any material, known risks that could impact the Project’s costs and/or programmes.

Scale of project
Please justify the scale of the Project. In particular, the DNO should explain why there would be less potential for new learning 
if the Project were a smaller scale.

Geographical area
Details of where the Trial(s) will take place. If the Project is a collaboration, the DNO area(a) in which the Trial(s) take place 
should be identified.

Potential for new learning
Detail what the parties hope to learn and how the learning will be disseminated.

TRL
This should be between 5-8 to be eligible for Tier 1 Funds. 

Predicted start and end dates.
DNOs should provide an estimate of the expected project starting and completion dates.

Start Date: End Date:
Project partners and external funders
Please give details of actual or potential Project Partners and External Funding Support as appropriate
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Please tick if the project conforms to the default IPR arrangements set out in 
the LCN Fund Governance Document?

The DNO should indicate if the Project does not conform to the default IPR conditions. A justification for alternative arrangements and why the Project 
should still be approved must be provided, in accordance with paragraph 2.18 of the Governance Document.

Please tick if you do not consent to the First tier pro-forma being published in 
full.
If you do not consent please identify any information in the completed First Tier LCN 
Project Registration that you do not wish to be published.
The DNO must demonstrate that it (or its Project Partners) will face commercial harm from its disclosure and that 
information is considered eligible for exemption under the Freedom of Information Act 2000 or the Environmental 
Information Regulations 2004. 
All information submitted within the First Tier LCN Project Registration Pro-forma will be made available on the Ofgem 
website, unless Ofgem has agreed otherwise as part of the Registration process set out above. 

Estimated Project funding
An indication of the revenue allowed for within the DPCR5 
settlement that is likely to be saved as a result of the project.

An indication of the total Allowable First Tier Project 
Expenditure that the DNO expects to reclaim the for the 
whole project.

Revenue allowed for in 
the DPCR5 Settlement (£)

Indicative total Allowable 
First Tier Project 
Expenditure (£)

Please tick if the project involves making payments to related undertakings

The DNO must set out all payments that it proposes to make to itself or any Related Undertaking. Further, if a payment is to 
be made to any Related Undertaking that is a Distribution System User, the DNO must demonstrate that it has offered the 
same terms to similar Distribution System Users on the part of the network that is within the Project boundary and has used 
reasonable endeavours to identify such Users. 
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	Registration DateRow1: 04 July 2012
	Project titleRow1: Smart Urban Low Voltage Network
	DNORow1: UK Power Networks (London Power Networks plc)
	Participant DNOsRow1: UK Power Networks (South Eastern Power Networks plc and Eastern Power Networks plc)
	Project summaryRow1: UK Power Networks and TE Connectivity have been working in collaboration, as part of an Innovation Funding Incentive (IFI) funded project, to develop a new solid-state switching technology for use on Low Voltage (LV) distribution networks. The devices developed in the IFI project retrofit to existing LV plant, and the system provides previously unavailable remote switching and re-configuration of the LV network. Single phase fault break / fault make circuit breakers replace existing LV distribution board fuses, and load break / fault make switches replace solid links in link boxes. In addition the system has the ability to provide visibility of power flows on the LV network down to link-box level, as near real time communications and built in sensors allow extensive load monitoring data to be collected. 
Initially the project will focus on the industrialisation of hardware developed during the IFI project; this will enable a larger roll out of the technology in two areas within the LPN LV network (up to 60 secondary substations will be equipped with circuit breakers and 140 link boxes with switches or load monitoring devices). Its potential for helping DNOs address the challenges faced with the transition to a low carbon economy will be investigated;case studies will be developed to:
- Investigate how a greater understanding, visibility and control of the network can lead to LV active network management, and facilitate the connection of low carbon technologies.
- Quantify the expected improvement to quality of supply when using remote control and automation to create a self healing LV Network.
- Use the unprecedented visibility of the LV network available (single phase load monitoring at link box level) to validate current LV modelling and increase our understanding of the LV network.
	Please provide a narrative which explains the Problems which being addressed by the ProjectRow1: The introduction of electric vehicles and other low carbon technologies, such as electric heat pumps or electric vehicle charging points are expected to drive electricity consumption far in excess of natural load growth. Traditional network reinforcement is unlikely to support this growth, and smarter management of the LV network will be required. To compound this, an increase in distributed generation may have a significant impact on power flows and power quality (harmonics, phase imbalance, reverse power flows, etc.) throughout the LV network. Currently the understanding of the above effects is limited, and observations are difficult due to the limited visibility of the LV network.
 
An increased reliance on renewable distributed generation connected to the LV network, and higher dependence on electricity as an energy source is expected to lead to a greater focus on quality of supply. Customer interruptions due to LV faults will have greater consequences, and fast restoration of supplies will increase in priority.  Existing LV fault restoration and fault location 
	Problems continuedRow1: procedures involve time consuming manual processes, and LV fault location can be
difficult, particularly in the case of underground cable transient faults.
 
Potentially avoidable load-related fuse operations present challenges on highly loaded and densely populated areas of urban LV network, and require substantial resources to manage. Without visibility and smart management of the LV network, there is the potential for the number of load related fuse operations to increase, as additional low carbon load connects to the LV network.
 
	This section should set out the Method or Methods that will be trialled in order to solve the Problem The type of Method should be identified where possible eg technical or commercialRow1: We will attempt to address these issues using technical solutions provided by new LV switching technology, in combination with advanced control software. Two strategically selected areas of LV network each comprising up to 30 secondary substations will be populated with the technology: 
Area 1 (City Rd B South West feeders): This area has been selected because it has recently been changed to a radial running arrangement, and has been subject to load related fuse operations. It will be used to evaluate how proactive LV network management can improve performance, and optimise the use of existing LV plant. Studies utilising the additional visibility of the LV network will be performed to validate existing network models, investigate LV voltage levels and evaluate the level of LV harmonics. 
Area 2 (City Rd B North West feeders): This area has been selected due to the high number of faults it has recently been subject to. Analysis on this network area will focus on the benefits to network performance offered by remote control and automated switching under normal and fault conditions. A number of case studies designed to allow the benefits of the system to be evaluated have been defined, and will be undertaken once a suitable number of devices are deployed.
These will enable us to establish under which circumstances the benefits from installing a more costly LV switching technology, outweigh the potentially cheaper traditional LV network management, and where the installation of such a smart system can offer value for money to the customers. In addition, the extensive load monitoring data collected throughout the duration of the trial will be made available to planning engineers and other business units for analysis.
	Please describe the scope and objectives of the Project should be clearly defined including the benefits which should directly accrue to the Distribution SystemRow1: This project will demonstrate the business benefits of a large scale roll out of a technology that facilitates remote smart management of the LV network. The scope covers 1) Industrialisation of hardware (based on learning from the prototype deployment undertaken in the LV Remote Control & Automation IFI project), and development of a link box load monitoring device (non-switching) to retrofit into older cast iron link boxes. 2) Integration of LV hardware with a SCADA based control system utilising LV connectivity models 3) Roll out of the technology and evaluation of the potential benefits which are expected to include reduced losses, increased capacity headroom, early visibility of emerging loading or power quality issues. A potential improvement in quality of supply of up to 75% has been identified in the trial area.
	Please give details of how the DNO will evaluate whether the Project has been successfulRow1: The following will be considered when assessing whether the project has been successful:
1) Connectivity models for the LV network areas chosen for the trial installations have been
created. 2) Successful implementation of automated switching of the LV network is achieved (for fault scenarios and during load related supply interruptions e.g. non-fault fuse operations). 3) Reduction in load related CIs/CMLs is achieved in the trial areas, and the impact of faults on the LV network is reduced. 4) More effective management of the LV network can be demonstrated, by using the additional load monitoring data available to address any over-loading of plant, phase imbalance, harmonic levels, etc... and enable planners to optimise network reinforcement designs
	End Date: 03/2015
	Please give details of actual or potential Project Partners and External Funding Support as appropriateRow1: TE connectivity (the main project partner) will part fund a project management resource.
The scope of the LV Remote Control & Automation IFI project which developed prototype devices will be significantly extended to cover the development aspects of the LCNF Tier 1 project (both projects will be run in parallel), and will also part fund the Area 2 deployment which will investigate potential quality of supply benefits. Once both projects are completed, approximately 50% of the technology development cost would have been funded by UK Power Networks.
	Detail what the parties hope to learn and how the learning will be disseminatedRow1: The main learning that will be shared and discussed with other DNOs includes: 
- An improved understanding of the LV network, and greater insight into the potential challenges DNOs are likely to face with the transition to a low carbon economy.
- How active network management of the LV network can optimise the use of existing LV plant, and potentially facilitate the connection of additional and low-carbon loads.
- The business benefits of creating an automated, self healing LV network.
- How extensive load monitoring data can be utilised to enhance modelling of the LV network.
	The DNO should highlight any material known risks that could impact the Projects costs andor programmesRow1: Power Line Communications technology (PLC) is used to allow communication to the devices installed in link boxes. PLC has not been tested in all possible LV network configurations, and may not function as expected in the chosen trial areas. The impact could be an increase in development timescales and cost, or a restriction on the amount of load monitoring data that can be collected. The Circuit Breakers rely on a series fuse to provide adequate protection to the devices installed, and fault levels over a certain threshold will cause the fuse to operate. The benefits of the technology could be reduced if the fault currents observed during the trial exceed this threshold, preventing the CB from isolating the fault and causing the fuse to operate. These risks will be addressed early in the project, and prior to full system roll-out.
	Please justify the scale of the Project In particular the DNO should explain why there would be less potential for new learning if the Project were a smaller scaleRow1: Two distinct LV network areas, presenting different network issues will be used to trial the technology; this will provide greater network diversity, and facilitate a thorough evaluation of all identified potential benefits. An effective deployment of the technology requires that the LV networks selected for the trial are densely populated with devices. For each area selected, approximately 30 secondary substations and 70 link boxes will be populated. In total it is expected that up to 500 Circuit breakers, 1,200 switches and 40 Link Box monitoring devices will be deployed. A trial of this scale will allow a representative number of network events to be captured, and sufficient active network switching opportunities to be created.
	Details of where the Trials will take place If the Project is a collaboration the DNO areaa in which the Trials take place should be identifiedRow1: The trial will take place in the North East of the London Power Networks area, with installations in secondary substations connected to feeders from the City Rd B primary substation. The trial installations will focus on two distinct areas of LV network most of which are situated in the London Borough of Islington.
Remote control and monitoring of the equipment will be managed from the control centre at Fore Hamlet, Ipswich. Although no physical installations will take place on the EPN and SPN areas, the feasibility of deploying the technology to networks outside of London, and additional applications for the technology will be considered (e.g. remotely operated pole mounted devices).
	Revenue allowed for in the DPCR5 Settlement: none
	Indicative total Allowable First Tier Project Expenditure: £2,141,000 
	The DNO must set out all payments that it proposes to make to itself or any Related Undertaking Further if a payment is to be made to any Related Undertaking that is a Distribution System User the DNO must demonstrate that it has offered the same terms to similar Distribution System Users on the part of the network that is within the Project boundary and has used reasonable endeavours to identify such UsersRow1: 
	The DNO should indicate if the Project does not conform to the default IPR conditions A justification for alternative arrangements and why the Project should still be approved must be provided in accordance with paragraph 218 of the Governance DocumentRow1: 
	The DNO must demonstrate that it or its Project Partners will face commercial harm from its disclosure and that information is considered eligible for exemption under the Freedom of Information Act 2000 or the Environmental Information Regulations 2004 All information submitted within the First Tier LCN Project Registration Proforma will be made available on the Ofgem website unless Ofgem has agreed otherwise as part of the Registration process set out aboveRow1: 
	Payments: Off
	IPR: Yes
	Publication: Off
	TRL: 6
	Start Date: 07/2012


