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1. Executive Summary  

1.1 Project Overview 

The Flexible Urban Networks Low Voltage (FUN-LV) Low Carbon Networks Fund (LCNF) project was awarded £6.53m 

funding towards the £8.35m project budget as a 2013 Tier 2 project.  The project started in January 2014 and ran through 

to December 2016.  

 

The overarching aim of this project was to explore the use of power electronics to enable deferral of reinforcement and 

to facilitate the connection of low carbon technologies and distributed generation in urban areas.  This was achieved by 

meshing existing networks which were not meshed and by removing boundaries within existing meshed networks.  It did 

this by trialling three different approaches also known as methods (M1, M2 and M3) across 36 trial sites, 24 in London 

and 12 in Brighton: 

 The first of these methods (M1) provided uncontrolled capacity sharing between two substations; 

 The second of these methods (M2) provided controlled capacity sharing up to 240kVA between two substations; 

and 

 The third of these methods (M3) provided controlled capacity sharing up to 400kVA between three substations. 

1.2 Progress to date 

This was the final six months of the FUN-LV project. Over the last three years the project team has specified, procured, 
installed and commissioned the different equipment required to demonstrate the Methods. The IT systems have been 
developed and enhanced to allow this equipment to be monitored and controlled. UK Power Networks ’ operational staff 
have been made familiar with the equipment and can work on it safely. During this period the project team has completed 
the technical performance analyses and cost benefit analyses (CBA) which were reported in SDRC 9.5 and 9.6 
respectively. 

1.2.1 Trial Scheme Operations 

During this period workstream 1 continued to provide ongoing maintenance and resolution of any issues identified with 

the trial devices. The project, operational and supplier support teams have managed the devices through use of PowerOn 

control system, iHost and site visits. 

1.2.2 Stakeholder Engagement 

During the last six months the project team has participated in a number of conferences namely LCNI 2016 in Manchester 

and the Hubnet symposium in Glasgow. At the Hubnet event findings were presented encouraging discussions of soft 

open points, the project produced a conference-style poster in line with the academic format of the event.  The project 

released a press release about the content of SDRC 9.5 which described the benefits realised during the various trials.  

The 360° Virtual Tours were presented at the LCNI Conference and created great interest with the 3D visor headsets.  

These are illustrated in Error! Reference source not found.and Error! Reference source not found. with the site 

names linking to the virtual tours. 

http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
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Figure 1 360 Degree view snapshot method 3 Kings Road Figure 2 360 Degree view snapshot method 2 Queens 
Road 

Internally, project team members attended Distribution Planning and Network Operations’ team briefs.  The monitoring 

of the distribution network was of great interest and was used to plan maintenance at Bond Street substation in Brighton, 

a substation with high daily demands, and  low demand during the 8 hours of night. 

On 30 November the project teamed up with the Hubnet consortium to jointly present a “Power Electronics in Distribution 

Networks” colloquium at the IET Savoy Place. This colloquium brought together academics, equipment suppliers and 

network operators to discuss the lessons learned from Low Carbon Network Fund projects which have deployed power 

electronic solutions for distribution networks. The aim was to identify good practice and remaining challenges that can 

be taken up by the research and development community.  

As the project draws to an end, discussions are being held with local authorities about the removal of some M2 PEDs as 

agreed with the local residents. The first ones of which to be removed are Portman Square, Buckingham Road and 

Gladstone Place. 

1.2.3 IT System Integration 

 The specialist power flow modelling tool, DPlan, was used by the project team to support the activities associated 

with SDRC 9.5 and 9.6 which have both been published during this period.  

 The Qlikview visualisation tool, which presents a graphical representation of the performance of the trial sites, 

was completed and demonstrated to internal stakeholders. 

1.2.4 Detailed Technical Analysis and Network Modelling 

 Detailed case studies were produced and published for ten of the trial sites as part of SDRC 9.5. The remaining 

26 sites have also been analysed and the results recorded.   

 Studies were conducted using the power flow modelling tool DPlan into the effect on system losses and the 

findings recorded in a report currently being drafted.  

 A tool for the analysis of capacity released from M1 installations was developed and utilised in the production of 

two reports, which are currently being drafted. The first of these reports examines the impact of LV Network 

Architecture on the effectiveness of the FUN-LV trial methods.  The second of these reports (Maximising Circuit 

Transfer Capacity) documents the development of dynamic rating algorithms for determining the real-time rating 

of transformers and cable circuits with tabulated and charted evidence of their performance and benefits. 

 A review of the benefits matrix which is currently being drafted.  The report provide an update to the original 

benefits matrix which was  presented in Sections 6.1 and 6.2 of SDRC 9.1 Appendix B, to compare the benefits 

demonstrated in the field trials against those that were anticipated was carried out. 

1.2.5 Cost Benefit Analysis (CBA) 

The project has completed a number of activities in relation to the CBA. The workstream 4 contractor carried out a site 
by site analysis using trial data from the SDRC 9.5 and also investigated the effect of sensitivities to these results. A 

http://smart-photography.co.uk/tours/uk-power/queens_road.html
http://smart-photography.co.uk/tours/uk-power/queens_road.html
http://smart-photography.co.uk/tours/uk-power/queens_road.html
http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
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comparison to the original bid submission CBA was made as well as a progression to the replication study that was 
implied for the potential of a wider rollout for devices. The results of these activities have been detailed in the SDRC 9.5 
Cost Benefit Analysis. 

1.3 FUN-LV Risks and Issues 

1.3.1 Procurement Risks and Issues 

There are none to note, with all major equipment purchased. 

1.3.2 Costs 

The project incurred costs in excess of the planned budget but within contingency.  Details are set out in Appendix 

B. 

1.3.3 Installation Risks and Issues 

There are none to note, with all installations complete. 

1.3.4 Recruitment and Other Risks and Issues 

The delivery of the noise reduction system took longer to deliver than anticipated, therefore one scheme (Robert 

Street) had only limited operations data post installation.  This is an important site selection learning that air flow 

and cooling is a significant consideration. 

The substation ventilation system at Pall Mall substation had an impact on a basement car park environment as 

the warm air from the substation was being sucked into the car park inlet.  An extension to the ducting system 

was added to resolve this issue. 

Lock-outs that occurred were investigated by UK Power Networks and the supplier, TPS. These lock-outs 

occurred largely due to overheating, voltage levels and issues with communications. These resulted in field 

modifications being implemented to the PED and control system, details of this are described in SDRC 9.6 

Appendix C. 

Intermittent communication between the PED and iHost were experienced in some basement substations (e.g. 

Shaftesbury Avenue).  The installation of an extended antennae resolved the issue. 

1.4 FUN-LV Learning  

The following learning has been developed: 

 All methods have proved their performance in various network types which has included power transfer, voltage, 

power quality etc.; 

 All Methods should only be deployed when viable as determined on a whole-life basis and therefore account for 

any eventual reinforcement that is required; 

 Relative merits and hence applicability of M1, M2 and M3 differed widely in relation to factors of affordability, 

controllability, modularity, size, site disruption and effectiveness of reinforcement deferral; 

 All performance functions will be required for the ‘LV feeder of the future’ and therefore need to continued 

development as the Methods will be needed to resolve voltage, current and demand issues associated with LCT, 

EV clusters and storage. The project has demonstrated the future value of power electronics and the bid 

proposition that these technologies are appropriate and viable for the connection of LCTs and reinforcement of 

emerging clusters in challenging network environments; 

 Capacity is an immediate challenge now and the project has shown an ability to release capacity; and 

 The project has proven technology has future value in networks, however further development is required before 

a commercial product can be rolled out. There is significant scope for the improvement of costs, performance, 

space, weight and losses in further refinements and development of software, hardware and communications.  

  

http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
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2. Project Managers Report 

2.1  Workstream 1 – Enhanced Network Assets 

During this period, the innovation team and field teams have supported the supplier Turbo Power Systems (TPS) in 

applying various modifications to the M2 and M3 devices as can be seen in SDRC 9.5 appendix C .  

 

The remote programming via Open VPN link has been established as part of field modification 002.  Furthermore, the 

associated hardware and software are now in place to reduce need for site visits when re-configuring the PED. 

2.1.1 Key Issues Encountered 

The main issues encountered in this reporting period have been: 

 Field modification 003 relating to erroneous emergency stop signals involved installing a bypass capacitor to 

reduce the susceptibility to noise triggering these stop signals. This has resulted in a reduction in the number of 

lock/outs from the device. 

 During a heat wave in the summer months, there were several lock/outs in relation to devices overheating. This 

was addressed by investigating the ventilation at these sites, some of which were observed to automatically 

return to service once ambient temperatures lowered. Others were caused where the intake of cold air was not 

sufficient. As an example the M3 site in Pall Mall had ventilation arrangements improved to increase the cold air 

intake available to the heat exchanger. 

 Overheating has also been observed on DC link capacitors in the M3 devices, which has been addressed by 

applying a power derating curve (lowering device output in event of high temperatures). 

 There have been pump failures at two M3 sites, these are being replaced, and the heat exchange system has 

required additional coolant during the warmer months. Further measures to reduce coolant loss have been 

introduced through improved system sealing. 

 There has been one further instance where the electrical connection to LV distribution boards has become hot, 

melted and caused a broken connection. This site has been reverted to normal running by field teams. 

Additionally, the arrangement of the PED to LV board connection has been discussed with suppliers and 

business safety teams with replacement connections under proposal. 

2.2 Workstream 2 – Communications, System Integration, Data management  

Workstream 2 completed in the previous reporting period, the tools that were delivered such as the PowerOn control 

system, DPlan and iHost continued to be used by the project team and business. The operational and planning teams 

have been inducted in the application of the tools. 

2.3 Workstream 3 – Network Awareness 

The aim of this workstream is to realise the benefits of PEDs and demonstrate the value that can be realised from devices, 

from the point of view of the technical performance.   

 

There are two key elements to this workstream: 

1. Defining the requirements for enhanced awareness tools and evaluating the effectiveness of the tools developed 

for the business; 

2. The development of the soft open point (SOP) control algorithm for the M2 and M3 hardware, to achieve 

enhanced capabilities, and demonstration of the modes of operation observed in the field trials. 

 

For point 2 above this work has been delivered in two phases as part of workstream 3: 

 Design and development of both the SOP control algorithm and the tools supporting FUN-LV (the development 

of the tools has been finalised under workstream 2). 

http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
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 Deployment of the SOP devices and tools developed, and evaluation of performance of different operating 

modes. 

 

The work in this reporting period has focussed on the latter, i.e. the evaluation of the performance of the devices observed 

during the field trials.  The analysis undertaken in this period has been captured in:  

 SDRC 9.5: Successful demonstrations of enhanced modes of operation of power electronics devices 

 SDRC 9.5: Cost Benefit Analysis, and various associated documents as detailed in the following sections.  

2.3.1 The Approach 

Enhanced Tools  

The development of a visualisation tool for the field trials data was completed.  The requirement for this tool has been 

driven by the need to: 

 Bring data together from the various sources (iHost and the existing UK Power Networks data historian, PI) so 

that they can be assessed via one dashboard; 

 Provide tailored dashboards to visualise the status and performance of the equipment quickly and in a useful 

format; and 

 Provide tailored visualisations for the project to support the analysis and to associate a range of key data types 

with each scheme, which will be vital to the analysis within FUN-LV. 

 

The requirements of the visualisation tool are driven by the need to continually and easily understand the status and 

health of the equipment, and also to analyse the data in order to produce the FUN-LV learning and deliverables.  

Differentia Consulting Ltd developed the tool, working closely with the FUN-LV project team who defined the tool 

specifications and requirements.  This activity is discussed further in the next section. 

 

During this reporting period Ricardo Energy & Environment has been using DPlan to undertake benefits studies of a 

number of FUN-LV sites.  Reports detailing the benefits seen through DPlan simulation of each of the studied installations 

are presented with respect to: 

 Power Transfer; 

 Transformer Equalisation; 

 Deferred asset reinforcement; 

 Losses; 

 Prospective Short Circuit Current; and  

 Voltage unbalance. 

 

A tool for the analysis of capacity released from M1 installations has been developed and utilised in the production of a 

report examining the impact of LV Network Architecture on the effectiveness of the FUN-LV trial methods.   

 

A Maximising Circuit Transfer Capacity report is being produced documenting the development of dynamic rating 

algorithms for determining the real-time rating of transformers and cable circuits with tabulated and charted evidence of 

their performance and benefits. 

 

A draft review of the benefits matrix to be completed by the end of the year.  The report provide an update to the original 

benefits matrix which was  presented in Sections 6.1 and 6.2 of SDRC 9.1 Appendix B, to compare the benefits 

demonstrated in the field trials against those that were anticipated was carried out. 

    

SOP Control Algorithm 

The development of the SOP control algorithm is a set of activities led by Imperial College.  Sessions between Imperial 

College, Ricardo Energy & Environment, UK Power Networks and TPS have continued to be held as required, allowing 

http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/


Flexible Urban Networks – Low Voltage Project Progress Report  
July – December 2016 

  

 

W:\03 Project Office (-A)\02 Project Reporting\06 Ofgem Bi-annual reports\2016\December 2016\FUNLV_PMD_028_PMO_FUN LV Bi annual report July December 2016 v0.00 DRAFT Unrestricted 

UK Power Networks (Operations) Limited. Registered in England and Wales. Registered No. 3870728. Registered Office: Newington House, 237 Southwark Bridge Road, London, SE1 6NP Page 8 of 27 

Imperial College to present their progress and for Ricardo and UK Power Networks to provide feedback and guidance 

on design decisions and performance seen so far. 

 

The activity in this reporting period has focussed on: 

 Dissemination of the project outcomes; 

 Reviewing the communications technologies for power electronic systems;  

 Assistance with the technology review and GB business case; 

 A number of conference and journal papers have been submitted for publication which have focused on the 

algorithm used for the SOP and the field trial results obtained (see Section 6). 

2.3.2 Progress in this reporting period 

Enhanced Tools  

The key activities in this reporting period include: 

 Visualisation of field trial results in Qlikview – with 36 trial schemes it is necessary to be able to quickly view the 

status of each scheme.  Qlikview was selected as the application to provide this function.  Differentia Consulting Ltd 

were engaged to develop the tool.  Progress in this reporting period has included:  

o Review and Acceptance of the Qlikview tool; and 

o Dissemination of the functionality of the tool to UK Power Networks stakeholders.  
 

 DPlan studies on potential benefits – draft reports are being produced (Due to be completed by the end of the 

year) documenting studies that are being undertaken in DPlan to assess the potential benefits using modelling for 

FUN-LV sites.  A total of five case studies have been undertaken examining M1, M2 and M3 installations in both 

radial and interconnected networks in London and Brighton. Reports detailing the benefits seen through DPlan 

simulation of each of the studied installations are presented with respect to: 

o Power Transfer 

o Transformer Equalisation 

o Deferred asset reinforcement 

o Losses 

o Prospective Short Circuit Current; and  

o Voltage unbalance. 

 

 Maximising Circuit Transfer Capacity Report – documentation of the development of dynamic rating algorithms for 

determining the real-time rating of transformers and cable circuits with tabulated and charted evidence of their 

performance and benefits. The following points detail work carried out in this activity:   

o The principles of dynamic rating are explained, including a literature review and the results of discussions 

with two experts in the field (Professor Lewin and Dr Pilgrim from the University of Southampton) 

regarding implementation of dynamic ratings of LV Cables.   

o Description of the laboratory set up used for testing. 

o Presentation of the data analysis, including the development of a model, and comparison between 

modelled and measured data.   

o A discussion on potential demonstrations and recommended sites. 

  

 LV Network Architecture report – presentation of the lessons learned from the field trial installations with regards 

to the key network considerations that influence the performance of the FUN LV methods (document due to be 

completed by the end of the year). Particular emphasis is placed on M1 installations, where the power transfers are 

not controlled by the action of a SOP, and are therefore entirely dependent on the parameters of the network. To 



Flexible Urban Networks – Low Voltage Project Progress Report  
July – December 2016 

  

 

W:\03 Project Office (-A)\02 Project Reporting\06 Ofgem Bi-annual reports\2016\December 2016\FUNLV_PMD_028_PMO_FUN LV Bi annual report July December 2016 v0.00 DRAFT Unrestricted 

UK Power Networks (Operations) Limited. Registered in England and Wales. Registered No. 3870728. Registered Office: Newington House, 237 Southwark Bridge Road, London, SE1 6NP Page 9 of 27 

assist with the M1 analysis a tool has been developed to model the impact of network meshing, allowing increased 

understanding of the effectiveness of the method in various configurations.     

 
 Benefits Matrix review – sections 6.1 and 6.2 of SDRC 9.1 Appendix B described the benefits that each of the 

selected trial locations were anticipated to demonstrate. A report comparing the benefits demonstrated in the field 

trials against those that were anticipated during the site selection process is being prepared (due to be completed by 

the end of the year).    

SOP Control Algorithm and Performance  

The report into the communications technologies for power electronic system reviewed the communications architecture 

used to enable to operation of the SOPs. It was determined that the chosen structure would be scalable and could be 

integrated into the networks operated by other DNOs. Although the data requirements for each SOP were small, the 

number of messages required may present issues within the wireless network. Future technologies were reviewed and 

understanding this and selecting the relevant technology will be essential to ensure the efficient operation of the smart 

grid. Different aspects of service interruption where highlighted in the report and the security of the smart grid will need 

to be handled at all levels of the grid architecture. The main risk of the solution chosen was that malicious data was 

injected this could cause mal-operation of the SOPs and force the network to operate outside of the thermal and voltage 

limits. If the number of SOPs were to increase and exchange information without human intervention, then there may be 

challenges in how to deal with the spontaneous and or periodical surge of communication traffic. 

Trials Analysis 

During this reporting period the trials data has continued to become available through PI (for M1 sites) and iHost (for 

SOPs) for FUN-LV schemes as they became fully operational.  As above, Imperial College has been reviewing the data 

from the point of view of understanding the algorithm performance.  Ricardo Energy & Environment has been analysing 

the data to understand the impact on the network, and has been summarising the analysis in a format that is suitable for 

input to the workstream 4 CBA model.  Meetings have been held between Ricardo Energy & Environment and Baringa 

(workstream 4 CBA contractor) to ensure that the outputs from workstream 3 are delivered in a format that will align with 

the CBA model, as the analysis has progressed. 

 

Ten of the 36 FUN-LV trial schemes have been analysed in detail for the benefits case studies. Analysis for the remaining 

schemes (i.e. those that have not been analysed for a case study) have been performed to determine the performance 

of real power equalisation for that scheme.  The results from the analysis are being prepared as a set of simplified “rules” 

for each scheme, for input to the CBA model.  

 

2.3.3 Key Issues Encountered 

The main issues encountered in this reporting period have been: 

 The trials period has been reduced due to delays to M1 and SOP schemes becoming operational (e.g. due to 

fault finding, network issues that needed to be resolved, software upgrades and ventilation changes required).  

This has reduced the quantity of method intervention data available for trials analysis and the time available to 

conduct the analysis. However, the project is confident that sufficient operational data has been obtained to 

prove the expected learning outcomes.  Additionally, the analysis templates and data visualisation tool that have 

been developed will improve the pace at which analysis work will be delivered.  Imperial College and Ricardo 

Energy & Environment have been analysing site data as it becomes available; 

 Differentia access to data – In order to populate the visualisation tool, Differentia has required access to the 

FUN-LV trials data from iHost and PI.  A historic set of data is required, as well as the capability for hourly exports 

of data, so that the tool is based on near-real-time data.  There have been delays to this for a number of reasons 

including identifying and establishing access and permissions to the PI database and iHost within the UKPN IT 

http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
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estate.  Differentia have progressed with the build of the visualisation tool in parallel, with the data that has been 

made available to them; 

 Some of the data downloaded for analysis has not been complete due to intermittency of the telecoms signal. In 

some cases the data downloaded for some sites has required subsequent investigation as the results from the 

initial analysis were not conclusive   

2.3.4 Key Deliverables 

The key workstream 3 deliverables during this reporting period are: 

 Finalisation of SDRC 9.5  Successful Demonstrations of Enhanced Modes of Operation of Power Electronics 

Devices, including supporting documents (above), and submission to Ofgem. 

 Maximising circuit transfer capacity to capture learning from lab tests to contribute to the understanding of SOP 

transfer profiles (Report currently being drafted). 

 A report outlining the potential benefits from deploying power electronics based on demand curves 

(documentation of DPlan studies) (Report currently being drafted). 

 A laboratory-based activity to develop and lab test solutions for PEDs and conventional protection. 

 Review of the Benefits and objectives matrix (SDRC 9.1) from the site selection process against the field trials 

results (Report currently being drafted). 

 Documentation of conclusions on network architecture that benefits from PE devices; the strengths and 

weaknesses of PED installations (Report currently being drafted).  

 Support from workstream 3 partners to write the close down report. 

2.4 Workstream 4 – Cost Benefit Analysis 

The responsibility of this workstream is conducting the CBA and proving the business case for the FUN-LV trials. The 

deployment of PEDs as a method of deferring the traditional reinforcement, will be measured in relation to associated 

costs and stakeholder benefits. The analysis aims to firstly demonstrate economically viability of power electronics and 

secondly to highlight the most cost-effective solution based on various scenarios. In addition to deferring reinforcement, 

the workstream aims to quantify additional benefits, resulting from the equipment capabilities such as improved resilience 

and power quality. 

 

2.4.1 Progress in this reporting period 

In this reporting period Baringa completed the site specific CBA tool with incorporated rules from the trial data analysis. 

The implications of trial site analysis validated the nature and level of capacity sharing taking place for each trial scheme. 

Future cost predictions were obtained and refined through engagement with suppliers on technology used in the trials, 

as well further generations of the equipment.  

 

The workstream has had wide engagement with the business on the applicability and viability of schemes, including 

distribution planning and technical experts. Working with Ricardo Energy & Environment has also lead to development 

of the replication study using DNV (Distribution Network Visibility) load profile data from LPN sites. The trial average 

cases were assessed for factors which had greatest effect on the business case for a given scheme, these included 

sensitivities on method costs, load growth, deadband, asset lifetime and conventional reinforcement costs. 

 

An estimate of the conventional reinforcement cost associated with the 36 FUN-LV schemes was developed from the 

bid figure of £2.36m to a total of £2.2m. As demonstrated in duration of the trials the project released 6,284kVA of 

headroom to the connected networks through the use of all three methods. The future replication of M1 and M3 devices 

indicate a greater NPV in comparison to M2 devices. This high NPV associated with M1 sites is due to the low ratio of 

method cost to reinforcement cost. The high NPV of M3 devices is due to the capacity sharing amongst three, as opposed 

to two, substations which increases the likelihood that a deferral will be for the lifetime of the asset. This results in a large 

deferral benefit which increases the likelihood of a positive site NPV. The lower NPV for M2 devices are due to a higher 

ratio of method cost to reinforcement cost and, due to the sharing of load between only two substations, therefore the 

average length of deferral is likely to be less than the lifetime of the asset.  

http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
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A detailed summary of the findings from workstream 4 has been documented in the SDRC 9.6: Cost Benefit Analysis. 

2.4.2 Key Issues Encountered 

The main issues encountered in this reporting period have been: 

 Producing a CBA framework for flexible redeployment of FUN-LV methods without trials being designed for 

redeployment of devices. Detailed analysis of trial civil costs were considered in conjunction with business as 

usual unit costs for comparable works (compatible units) to propose estimates for sunk costs in redeployments; 

 Complexity of predicting installation feasibility of sites for replication study. Data on infeasibility was extrapolated 

from site selection surveys that lead to shortlisting of 36 final sites; site limitations including non-standard LV 

boards, lack of pavement space, lack of depth or existing utility congestion, lack of substation space, poor 

ventilation and restricted site access; 

 The trial sites were not primarily chosen to identify complex or costly reinforcement scenarios and therefore many 

sites were not as expensive as those highlighted in the bid case studies. A large variance was observed for 

conventional reinforcement costs in the trials and therefore it was possible to demonstrate the typical ranges 

where the FUN-LV method option would be economically viable through deferral benefits. 

2.4.3 Key Deliverables 

The key workstream 4 deliverables during this reporting period were: 

 Implementation of CBA benefit rules to trial schemes scenarios; 

 Future cost predictions for FUN-LV methods from suppliers; 

 Performance, Operability, Reliability Analysis Report for M1 devices as can be seen in SDRC Appendix B; 

 Performance, Operability, Reliability Analysis Report for M2 and M3 devices as can be seen in SDRC appendix 

B-EA technology; 

 Summary of BAU costs including methodology and results; 

 Finalisation and summary report on method costs for trials; 

 Demonstration of benefits through summary site by site CBA spreadsheet; 

 Assessment and sensitivity study on economic viability factors;  

 Integration of method costs and trial data with the Transform Model; 

 Option Value modelling of FUN-LV methods under traditional reinforcement scenarios; and 

 Replication study for wider rollout of FUN-LV methods in UK Power Networks and GB.  

2.5 Workstream 5 – Knowledge Dissemination 

At the LCNI conference 2016 in Manchester the findings contained within SDRC 9.5 were presented.  This included a 

description of the benefits realised during the various trials.  At a separate UK Power Networks workshop (Figure 3) on 

the findings from the FUNLV and Smart Urban Low Voltage Networks (SULVN) using the ALVIN equipment supplied by 

EA Technology Ltd. were presented.  The presentation described the similarities and differences between the two 

projects and the benefits that FUN-LV could provide to a network with regards to deferred reinforcement and a smarter 

network.  

 

The 360° Virtual Tours of M2 and M3 sites were presented at the LCNI Conference (Figure 4) and created great interest 

with the 3D visor headsets. 

 

Throughout the 3 years of the project, FUN-LV has been a regular contributor to Hubnet events.  At this Hubnet Smart 

Grids Symposium 2016 event a poster was presented (Figure 5) generating discussions about soft open points amongst 

the academic community.   

 

 

http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
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Figure 3 Results being shared at LCNI 2016 

 

Figure 4 360° Virtual Tours being demonstrated 

 
 

  
Figure 5 Discussions at Hubnet Symposium 
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On 30 November the project teamed up with the Hubnet consortium to jointly present a “Power Electronics in Distribution 

Networks” colloquium at the IET Savoy Place. This colloquium brought together academics, equipment suppliers and 

network operators to discuss the lessons learned from Low Carbon Network Fund projects which have deployed power 

electronic solutions for distribution networks. The aim was to identify good practice and remaining challenges that can 

be taken up by the research and development community. The programme covered the specifying, designing, building 

and deployment of power electronics through presentations by a selection of projects in this field. Workshops in the 

afternoon were held where representatives from industry, DNOs and academia discussed the future of power electronics 

in distribution networks and identified areas of research which have yet to be addressed by the research community. All 

presentations from the day are available on the HubNet website. 

 

  
Figure 6 Practical lessons learned on SOP demonstration Figure 7 Q&A panel-DNOs, Supplier & Academia 

 
 

Through the various forms of exchange the event generated feedback points from stakeholders including: 

 Power electronics in distribution networks are still in the early stages and a considerable amount of research and 

collaboration is required; 

 A variety of network types and challenges indicates there not a one-size-fits-all solution. 

 There is a role for both bespoke and off the shelf components (e.g. motor drive inverters) in addressing future 

network challenges; 

 The importance of a focused, coherent approach to planning for the future power network, dominated by 

converters and power electronics; 

 The necessity for ongoing equipment supplier and DNO collaboration to develop the most pertinent technology 

and solutions; 

 The importance of the development of a clear, simple business case on tangible benefits; and 

 The advantages and disadvantages of centralised versus decentralised communication and control. 

 

 

3 Consistency with Full Submission 
 

The FUN-LV project has delivered the learning consistent with the full submission. 

 
4 Risk Management 
 

FUN-LV has established a rigorous and proactive risk management process, as described in the FUN-LV Project 

Handbook. It allows for the recording, communication and escalation of key risks and issues within the project.  It also 

defines where decisions will be made and how this will be communicated back to the workstream level where the risk or 

issue has arisen. Risks are reviewed regularly between each Workstream Lead and the Programme Management Office. 
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The risks are escalated to and discussed by the Project Board as required. Key project decisions are documented in a 

decision paper or internal change request. 

4.1 Full Submission Risks – Update 

Risks reported closed in the previous six month report have not been carried forward. 

 

Ref 

No 

RAG 

Status 

Risk and Impact Description  Mitigating Actions Update 

Installation 

R009 Closed 

The power electronics fails with 

severe consequences after 

commissioning, resulting in 

limited confidence in the 

device, so it is disconnected 

until all tests have been 

completed. 

A full set of quality tests to 

be completed before 

installation, with the design 

and operation meeting the 

UK Power Networks 

requirements helping to 

ensure full confidence in 

the equipment installed.  

Monitor defects and issue 

reports supplied by PED 

manufacture for existing 

installs. 

The evidence submitted in 

SDRC 9.5 demonstrated that 

the power electronics 

equipment worked as 

designed. 
 

 

R011 Closed 

The PED does not perform to 

specification, so not all benefits 

are realised. 

Regular design meetings 

and reports. Key 

stakeholder engagement to 

ensure specification can 

comply with UK Power 

Networks design policies 

and procedures. 

The evidence submitted in 

SDRC 9.5 has demonstrated 

that the PED has been able to 

deliver the various functions. 

R021 Closed 

The network configuration 

changes, preventing full 

benefits of power electronics 

being demonstrated. 

Ensure trial sites are 

selected in accordance with 

criteria. 

None of the trials was affected 

by changes in network 

configuration. 

Other 

 R032 Closed 

There is a risk that the learning 

is not disseminated effectively 

to all stakeholders because 

different parties will have 

different interests and learning 

styles. This risk leads to some 

of the learning being lost.  

Ensure Dissemination 

workstream engages with 

technical project leads early 

on in project.  Ensure 

learning from other LCNF 

projects relating to 

dissemination is included. 

The Knowledge 

Dissemination Roadmap was 

developed as a living 

document and was used as 

the basis for engaging all 

FUN-LV stakeholders. 

 

R065 Closed 

Staff, materials and other costs 

are not booked correctly to trial 

site service orders. This may 

result in a lack of 

understanding around method 

costs for sites and a 

misrepresentative site by site 

CBA. 

A detailed analysis of 

service order bookings was 

conducted including 

reallocation of cost across 

various methods following 

discussions with field teams. 

A range of method costs 

driven by specific sites was 

used in SDRC 9.6.  
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Ref 

No 

RAG 

Status 

Risk and Impact Description  Mitigating Actions Update 

R081 Closed 

There is a risk that the 

modification work being carried 

out on the 2T-PED by TPS 

would not resolve the thermal 

issue completely.  

UK Power Networks to 

review the thermal 

requirements for the 2T-

PED and request that TPS 

prove that this requirement 

has been met. TPS and UK 

Power Networks to monitor 

temperature of the 

equipment when the PED 

has been electrically 

connected and running for 

more than 8 hours. 

Alternatively, the PED's 

algorithm can be used to 

control the thermal issue but 

this should only be seen as 

a temporary fix. 

A thermal assessment 

operating the 2T-PED 

continuously at 150kW was 

carried out.  The temperature 

of external panels remained 

below 44°C.   

 

The second generation 2T-

PED will use different 

frequencies, inverters and 

filters that will have lower 

losses. 
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Ref 

No 

RAG 

Status 

Risk and Impact Description  Mitigating Actions Update 

R83 Closed 

The trial data period is being 

reduced due to delays in M1 

and SOP commissioning.  

There is a risk that this will 

impact the trials analysis. 

Work with TPS and Imperial 

College to resolve SOP 

tripping issues ASAP.  

Monitor commissioning of 

sites and gather base case 

and trials data as soon as 

possible. 

Sufficient data was collected 

to successfully achieve 

SDRC 9.5 and 9.6. 

R085 Closed 

It was necessary to partially de-

scope CBA contractor 

involvement and do remaining 

works with an internal resource. 

This may impact by 

constraining workstream 4 

resources, dependencies and 

continuity and quality of the 

project Business Case. 

Trial data analysis de-scope 

work can either be 

conducted by UK Power 

Networks’ Innovation or 

Connections teams. 

 

SDRC 9.6 report collation 

and Method Selection Tool 

can be potentially added to 

contract as variation order. 

SDRC 9.6 was successfully 

delivered. 

R088 Closed 

The internal resources 

arranged from within UK Power 

Networks might hit the finances 

of the project. 

The resources are 

necessary to undertake the 

respective work required for 

activities like UAT, Qlikview 

development, etc. 

The resources used and 

budgets were monitored.  

The project remained on 

budget, including 

contingency. 

R089 On going 

Susceptibility to major voltage 

excursions and failure to 

restart. 

The unit that rode through 

the event had voltage 

support enabled. 
Try to clear the lock-out 

remotely and restart the 

PED. 

Sometimes the Human 

Machine Interface(HMI) is 

required to be used locally to 

restart the PED.  TPS looking 

at their alarm handling to 

allow a reset if network 

conditions return to normal 

for 30 minutes. 

R090 On going 

Noise and customer complaints 

from customers close to M2 

PEDs.  

Limit the number of hours 

that the PED is on. 

Operate the PED for short 

periods at different times of 

the day and not at night.  

Noted also relevant to some 

M3 sites, ventilation silencing 

designs being investigated. 
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4.2 Risks raised in the last reporting period 

 

Ref 

No 

RAG 

Status 

Risk and Impact Description  Mitigating Actions Update 

R092 Closed 

Not capturing intervention data 
over course of a full year 
means it is quite possible we 
may miss the peak days of 
demand. This potentially 
undermines the reputation of 
the project trials and the 
business case. 

The operation of 
intervention capabilities is 
being pushed forward as 
soon as sites are able. In 
the event that peak days are 
not demonstrated as part of 
the trial itself an assumption 
will be made based on 
device performance on 
other days of the year. 

SDRC 9.5 collected a year’s 
worth of data. 

R095 Closed 

Acquiring accurate load growth 
forecast data to secondary 
substation level dependent on 
detailed data sets not 
consistently available.  

Assumptions around future 
load growth profiles were 
implemented to produce 
representative scenarios. 

Generic load growth 
forecasts were used to 
produce SDRC 9.6. 

R096 On going 

Inconsistent equipment 
operations leading to delay of 
early trial sample data and 
hence refinement of CBA 
template. 

Manage delays. Trial data analysis was 
quickly shared with 
contractors Baringa. 

R097 On going 
Considered uncertainty with 
future costs predictions for dual 
and multi-terminal devices. 

Caveats to be placed as 
part of sensitivity studies in 
CBA assessment. 

Assumptions identified and 
included in CBA by 
workstream  4. 

R098 Closed 

Difficulty in establishing 
common rules for trial benefit 
quantification due to complexity 
of observations from trial 
analysis. 

General guidelines to be 
produced following benefit 
case studies. 

Benefit case studies were 
included in SDRC 9.5. 

R099 On going 

Lack of sufficient escalated 
alerts from PEDs and M1 
equipment on faults or lock-
outs resulting in slow response.  

Discussions to be had with 
LV control who have a 
proactive view and fault 
response to these activities. 

Alarms regularly monitored 
by project team. 

4.3 Risks raised in the current reporting period 

 

Ref 

No 

RAG Status Risk and Impact Description  Mitigating Actions Update 

R100 Closed 

The noise reduction ventilation 
system may not get delivered 
soon enough to allow 
necessary data to be collected. 

Work closely with the 
supplier of the ventilation 
system. 

Ventilation system could not 
be delivered on time.  Order 
cancelled. 

R101 Closed 

Insufficient data and/or time 
available to complete 
outstanding documentation 
requirements. 

Project team to focus on 
deliverables. 

Outstanding documentation 
is in progress. 
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Ref 

No 

RAG Status Risk and Impact Description  Mitigating Actions Update 

R102 Closed 

Project trial data does not 
support business case.  

Analysis of data against the 
originally specified business 
case of use in specific 
scenarios. Sensitivity 
analysis to demonstrate the 
effect of variables.  

Valid business case 
demonstrated in SDRC 9.6. 

R103 Closed 

Developing rules for M1 
capacity sharing could be more 
complex than first anticipated. 
This could lead to difficulty in 
developing generic rules for the 
CBA replication study. 

Assumptions were made 
based for M1 rules using 
the load balancing formula, 
these indicate the potential 
for capacity sharing but do 
not reflect load distribution 
on spine circuit. 

M1 rules using the load 
balancing formula included in 
SDRC 9.6. 

R104 Closed 

New street vendor has been 
located adjacent to the Ritz. 
This may cause difficulties or 
safety concerns when required 
to work on one side of the M2 
device. 

Discussions were had with 
vendor around opening 
times. 
 

Safe method of working was 
agreed with street vendor. 

R105 On going 

Linkbox switch products have 
overheated on a different 
project due to high loading on 
particular areas of network. 
This could potentially impact 
the project in failure of M1 
devices. 

Measures have been made 
to ensure that 
communications from link 
box controllers are sending 
temperature data (as well 
as load).  

Any high temperatures or 
alarms that could relate to 
this problem are passed on 
for investigation to specialist 
field teams. 

R106 On Going 

There has been intermittent 
loss of communications on 
some the M2 and M3 devices.  

An investigation into the 
loss of communications is 
being progressed.  

Alternative communications 
architectures are being 
considered for future 
demonstrations. 

R107 Closed 

Difficulty in obtaining future 
cost reinforcement cost data for 
non-constrained secondary 
substations i.e. those that could 
potentially become constrained 
under some load growth 
scenarios over the FUN-LV 
method deferral period. This 
would mean lack of cost data 
required to make accurate 
deferral benefit estimates. 

Assumptions were made to 
produce representative 
costings from cost 
estimates at comparable 
sites. 

Representative costings were 
included in the business 
case.  

R108 Closed 

Difficulty in producing a CBA 
framework for flexible 
redeployment of FUN-LV 
methods without trials being 
designed for redeployment of 
devices. This could lead to 
potential underestimate of the 
benefits of the devices. 

A detailed analysis of trial 
civil costs were considered 
in conjunction with business 
as usual unit costs for 
comparable works 
(compatible units) to 
propose estimates for sunk 
costs in redeployments. 

Redeployment of FUN-LV 
methods was included in 
SDRC 9.6. 
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Ref 

No 

RAG Status Risk and Impact Description  Mitigating Actions Update 

R109 Closed 

Complexity of predicting 
installation feasibility of sites for 
replication study could lead to 
misrepresentative view of the 
replication potential of sites. 

Data on infeasibility was 
extrapolated from site 
selection surveys that lead 
to shortlisting of 36 final 
sites; site limitations need to 
be taken into account. 

Valid business case 
successfully demonstrated in 
SDRC 9.6. 

R110 Closed 

The trial sites were not 
primarily chosen to identify 
complex or costly 
reinforcement scenarios and 
therefore many sites were not 
as expensive as those 
highlighted in the bid case 
studies. This could lead to site 
by site CBA from trials 
misrepresenting the potential 
for deferral benefits from the 
FUN-LV methods. 

A large variance was 
observed for conventional 
reinforcement costs in the 
trials.  

It was possible to 
demonstrate the typical 
ranges where the FUN-LV 
method option would be 
economically viable through 
deferral benefits. 
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5. Successful Delivery Reward Criteria 
 

SDRC Criteria Evidence Progress Date: 

9.1 Successful 
completion of 
design and 
planning for 
power 
electronics 

 Published guidance 
document on planning 
considerations for 
selecting, designing and 
installing power 
electronics devices using 
the traditional planning 
systems and approaches 
currently used by UK 
Power Networks;  

 Identification of key 
learning and planning 
considerations necessary 
to demonstrate the 
benefits of power 
electronics devices and 
shared through the project 
website; and 
A list of identified 
substations, selection 
criteria and expected 
benefits. 

SDRC was successfully 
achieved with guidance 
documents submitted along 
with the formal report.   
 

Completed on time 

9.2 Successful and 
safe installation, 
commissioning 
and operation of 
LV switches and 
circuit breakers 
on LV networks 
 

 LV switches and circuit 
breaker device approvals 
for application on UK 
Power Networks’ LV 
networks; 

 Published guidance 
document on the safe and 
appropriate installation of 
LV switches and circuit 
breaker devices; 

 LV switches and circuit 
breakers electrically 
connected to LV 
networks; 

 Automated 
reconfiguration of radial 
networks is demonstrated; 

 Remote and automated 
switching between 
interconnected 
substations is 
demonstrated; and 
Demonstration of other 
available modes of 
operation, where relevant. 

SDRC was successfully 
achieved with guidance 
documents submitted along 
with the formal report.   

 

Completed on time  
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SDRC Criteria Evidence Progress Date: 

9.3 Integration of IT 
systems to 
facilitate the 
planning and 
operation of LV 
networks  
 

 A description of  FUN-
LV’s IT architecture 
including the interfaces 
between control systems, 
geospatial databases and 
planning and visualisation 
tools that enable planning 
and operation of a flexible 
LV network; 

 A report describing how 
increased levels of 
awareness have improved 
planning processes and 
network operations; 

 Models of power 
electronics devices to 
allow benefits to be 
determined; 

 Data transfer between the 
power electronics devices 
and the data historian; 
and 

Data transfer between UK 
Power Networks systems 
and DPlan to build 
network models. 

SDRC was successfully 
achieved with guidance 
documents submitted along 
with the formal report.   

 

Completed on time  
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SDRC Criteria Evidence Progress Date: 

9.4 Successful and 
safe installation, 
commissioning 
and operation of 
power 
electronics 
devices in 
London and 
Brighton. 
 

 Dual and multi-terminal 
power electronics device 
approvals for application 
on UK Power Networks’ 
LV network; 

 Guidance document on 
the safe and appropriate 
installation of dual and 
multi-terminal power 
electronics devices on the 
LV network, which will be 
shared as learning; 

 Dual and multi-terminal 
power electronics device 
installed on a test network 
to demonstrate 
functionality in a 
controlled environment; 

 Dual and multi-terminal 
power electronics device 
electrically connected to 
the LV network; 

 Autonomous power 
transfer between 
connected substations is 
demonstrated; 

 Power electronics device 
performance and 
reliability data; 

 Distribution network 
monitoring data; and 
Additional LV monitoring 
data installed for the 
purpose of the trials. 

SDRC was successfully 
achieved with eight 
associated appendices 
submitted along with the 
formal report.   

Completed on 30 
September 2015. 
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SDRC Criteria Evidence Progress Date: 

9.5 Successful 
demonstrations 
of enhanced 
modes of 
operation of 
power 
electronics 
devices 

 Documentation of various 
enhanced modes of 
operation of power 
electronics devices; with 
comparisons of early 
modes of operation with 
those proposed by 
Imperial Consultants; 

 Provision of the required 
inputs for the Cost Benefit 
Analysis to the WS4 
contractor; 

 Provision of demand 
profiles and other 
measured analogues to 
the WS4 contractor; and 

 
A report detailing how power 
electronics actively manages 
fault current, delivers voltage 
control and indications of 
device losses under 
operational conditions. 

SDRC was successfully 
achieved with guidance 
documents submitted along 
with the formal report.   
 

Completed on time  
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SDRC Criteria Evidence Progress Date: 

9.6 Full evaluation 
of the benefits 
realised by 
power 
electronics 
devices on the 
LV network. 
 
 
 
 
 

 Completion of 
Dissemination of learning 
for the operation of power 
electronics devices on LV 
network architectures and 
for network performance; 

 Completion of Cost 
Benefit Analysis fully 
quantifying the benefits 
for various scenarios and 
types of customer (case 
studies).  The case 
studies will be based on 
site specific examples and 
operational data available 
during the trials.  The 
business as usual 
approach will be 
compared with the FUN-
LV methods; 

 Report including cost of 
installation and operation 
of power electronics 
devices on the network; 

 Demonstration of the 
benefits realised (financial 
and non-financial) and the 
capacity released. 
Multiple benefits will be 
evaluated for each case 
study; a primary benefit 
(i.e. the driver for the 
method deployment) and 
secondary benefits;   

 Assessment of the Cost 
Benefit Analysis; and 
Analysis of Power 
electronics device 
performance and 
reliability data.  

SDRC was successfully 
achieved with guidance 
documents submitted along 
with the formal report.   

 

Completed on time  
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6. Learning Outcomes 
 

6.1 Summary of key learning 

Within this sixth, and final, reporting period the project has been finalising the business case required for SDRC 9.6 which 

was published in December 2016. 
 

In addition to the SDRC 9.6 the project has captured the following learning: 

 Performance, Operability, Reliability Analysis Reports – these documents discuss the performance of the 

Methods; 

 Cost Benefit Analysis Tool – that incorporated rules from the trial data analysis; 

 Two CIRED paper abstracts – one paper titled "Field Trial Results of Power Electronics in LV Distribution 

Networks” and another titled "A control algorithm for SOP in LV distribution networks" have been accepted and 

the project has been invited to submit full papers; 

 Review of Benefits Matrix– this document compares the benefits demonstrated in the field trials against those 

that were anticipated during the site selection process; 

 Communications Report – a document reviewed the communications architecture for the M2 and M3; 

 DPlan modelling Draft Report – a document outlining the potential benefits from deploying power electronics 

based on demand curves; 

 M1 Capacity Release analysis tool – was developed and used in the production of the Network Architecture 

Report; 

 Maximum Circuit Transfer Capacity Draft report – documenting the development of dynamic rating algorithms 

for determining the real-time rating of transformers and cable circuits with tabulated and charted evidence of 

their performance and benefits; and 

 Network Architecture Draft Report – a document that presents the key network considerations that influence the 

performance of the FUN LV methods. 
 

6.2 Approach to capturing the learning and disseminating 

The project has reviewed the lessons learnt from UK Power Networks Tier 2 projects and identified the need to capture 

learning as soon as it occurs. To facilitate this requirement, the workstream leads capture lessons learnt as part of the 

weekly reporting and this is then stored centrally in the project’s lessons log. The learning captured will then be evaluated 

and using the project’s knowledge dissemination roadmap along with stakeholder analysis identify the target audience 

for the learning and the best method of ensuring the learning is well publicised. 
 

6.3 External dissemination activities 

External dissemination activities were described in section 2.5 

 

6.4 Internal dissemination activities 

Project team members attended Distribution Planning and Network Operations’ team briefs to provide a project update 

and learning relevant to those teams.  The monitoring of the distribution network was of great interest and was used to 

plan maintenance at Bond Street substation in Brighton. This substation had high daily demands but low demand during 

eight hours at night. 
 
 

http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Flexible-Urban-Networks-Low-Voltage/
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7. Business Case Update 
 

The FUN-LV project sought to explore the way in which power electronics devices connected to LV networks can respond 

faster and with more flexibility to the increased demands of our customers when compared against traditional network 

reinforcement methods. FUN-LV also assessed the suitability of power electronics devices to defer network 

reinforcement and for how long. 

 

The project also assessed the use of the three trial methods at different stages to cater for increase of network load 

during the deferred time period before traditional reinforcement must be implemented. 
 
The business case was built from assumptions about the: 

 Cost of the equipment; 

 Cost of the installation works; 

 Cost of the business-as-usual reinforcement; 

 Expected amount of power transfer; and 

 Number of years before reinforcement is required. 
 

As part of the site selection process, potential BAU reinforcement solutions have been identified and prepared. Costs 

have been developed for these proposals and were validated by Asset Management and Connections planners during 

Q1 2015. 

 

The total project equipment costs for all three Methods are higher than previously anticipated. This cost has been 

identified as first in kind equipment development costs for the M2 and M3 power electronics devices and higher material 

and development costs for the M1 circuit breakers and linkbox switches. The per-unit costs remain comparable with the 

business case submission for M2 and M3. The unit costs for the M1 equipment are higher than at bid submission but the 

benefits remain favourable when compared with the business-as-usual reinforcement option. 

 

The cost benefit analysis work has been assessed throughout the project lifetime.  
 

 
8. Progress against Budget 

 

This confidential section is provided in Appendix A 
 
 

9. Bank Account 
 

This confidential section is provided in Appendix B 

 
 

10. Intellectual Property Rights (IPR) 
 
No Relevant Foreground IPR has been identified in this reporting period 

 

No Foreground IPR has been identified in this reporting period 

 
 




