
 

 

Flexible Urban Networks – 
Low Voltage 
Project Progress Report: July – December 2014 
 



Flexible Urban Networks – Low Voltage Project Progress Report  
July – December 2014 

 

 
 

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 2 of 35 

 

Contents 
 

1. Executive Summary ............................................................................... 3 
1.1 Project Overview ......................................................................... 3 
1.2 Progress to date .......................................................................... 3 
1.3 FUN-LV Risks and Issues ........................................................... 5 
1.4 FUN-LV Learning ........................................................................ 5 

2. Project Managers Report ....................................................................... 6 
2.1 Initiation ....................................................................................... 6 
2.2 Design and Development ................................................................. 7 
2.3 Workstream 1 – Enhanced Network Assets ............................... 7 
2.3.1 Progress in this reporting period ............................................. 8 
2.3.2 Key Issues Encountered ....................................................... 10 
2.3.3 Key Deliverables ................................................................... 11 
2.3.4 Planned Activities for the next Reporting Period .................. 11 
2.3 Workstream 2 – Communications, System Integration, Data management (CSID) 12 
2.3.1   Progress in this reporting period: .............................................. 12 
2.3.2 Key Issues Encountered ....................................................... 15 
2.3.3 Key Deliverables ................................................................... 16 
2.3.4  Planned Activities for the next Reporting Period ....................... 16 
2.4 Workstream 3 – Network Awareness and Process Improvement16 
2.4.1 The Approach .............................................................................. 17 
2.4.2 Progress in this reporting period ................................................. 17 
2.4.3 Key Issues Encountered ............................................................. 18 
2.4.4 Key Deliverables ......................................................................... 18 
2.4.5 Planned Activities for the next Reporting Period ........................ 19 
2.5 Workstream 4 – Cost Benefit Analysis...................................... 19 
2.5.1 Progress in this reporting period ........................................... 19 
2.5.2 Key issues encountered ........................................................ 19 
2.5.3 Key deliverables .................................................................... 19 
2.5.4 Planned Activities for the next Reporting Period .................. 19 
2.6 Workstream 5 – Knowledge Dissemination .............................. 20 

3. Consistency with Full Submission ........................................................ 21 
4. Risk Management ................................................................................ 22 
5. Successful Delivery Reward Criteria .................................................... 29 
6. Learning Outcomes .............................................................................. 32 

6.1 Summary of key learning .......................................................... 32 
6.2 Approach to capturing the learning and disseminating ............. 32 
6.3 External dissemination activities ............................................... 32 
6.4 Internal dissemination activities ................................................ 33 

7. Business Case Update ......................................................................... 33 
8. Progress against Budget ...................................................................... 34 
9. Bank Account ....................................................................................... 34 
10. Intellectual Property Rights (IPR)...................................................... 34 
12. Accuracy Assurance Statement ........................................................ 35 
13. List of Appendices ............................................................................. 35 

Appendix A: Progress against Budget (CONFIDENTIAL) ................... 35 
Appendix B Bank Account (CONFIDENTIAL) ...................................... 35 
Appendix C FUN-LV Project Overview ................................................ 35 

 



Flexible Urban Networks – Low Voltage Project Progress Report  
July – December 2014 

 

 
 

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 3 of 35 

   

 

 

1. Executive Summary  

1.1 Project Overview 

The Flexible Urban Networks LV (FUN-LV) Low Carbon Networks Fund (LCNF) project has been awarded £6.53 

million as a 2013 Tier 2 project.  The project started in January 2014 and runs through to December 2016.  

 

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

facilitate the connection of low carbon technologies and distributed generation in urban areas, by meshing existing 

networks which are not meshed, and by removing boundaries within existing meshed networks. It will do this by trialling 

three different types of power electronics or three methods (Methods 1, 2 and 3) across 36 trial sites, 24 in London and 

12 in Brighton. 

1.2 Progress to date 

In this reporting period, the project has focused on agreeing the additional technical requirements for the Method 1 

equipment, progressing the design and development of the power electronics devices required for all three methods, 

developing the Soft Open Point algorithm described below and engaging with internal and external stakeholders and 

finalising the sites selected for use in the FUN-LV trials. 

Equipment Design and Development  

In this reporting period the project made a decision to award the contract for the manufacture and supply of the Method 

2 dual terminal power electronics devices to Turbo Power Systems (TPS). After extensive negotiation with Alstom with 

regards to the production and delivery of the dual terminal device the outstanding issues surrounding the delivery 

schedule and potential development costs remained insurmountable. The project decided not to award the contract for 

the manufacture and supply of the dual terminal devices to Alstom.  TPS had expressed, as part of the procurement 

process in 2013, an interest in the opportunity of producing the dual and multi-terminal devices for the project.  After 

due consideration of the suppliers who expressed an interest in working with the project along with the delay caused by 

late engagement with suppliers, it was decided to engage with TPS on the design and production of the both dual and 

multi terminal devices.  Engaging the same manufacturer provides the opportunity for the multi-terminal prototype 

device already at final stages of design to be adapted and tested as both the dual and multi terminal device thereby 

recouping time during the testing stage. 

 

The FUN-LV project team have been progressing the design and functionality of the remotely controlled circuit 

breakers and link box switches with EA Technology Limited.  Surveys commencing shortly will ensure the sites 

identified as part of the site selection process have the necessary physical capacity for the equipment, the installation 

of which commences Q1 2015.  The design of the multi terminal devices successfully progressed through to final 

design approval stage. Testing is currently planned to commence in January 2015 at the Power Networks 

Demonstration Centre (PNDC) in Scotland. 

 

The IT deliverables primarily consist of: 

 deploying an LV planning tool (DPlan) capable of 3 phase unbalanced loadflows and modelling the power 

electronics device;   

 preparation of the control system (PowerOn Fusion) to collect and store analogue values from remote 

monitoring via SCADA, provide a real-time visualisation of the power electronics devices; and  

 ensuring the data transfers the control system and the planning tool to enable DPlan used for modelling 

studies. 

 

IT infrastructure designs are progressing well with the high and low level requirements being finalised and expanded to 

encompass all the project workstreams.  Additionally testing systems and strategies have been established and the 
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communication architecture developed.  Members of the business have been consulted with regards to development of 

data management systems and cleansing protocols. 

 

Partner engagement between PPA Energy and CGI UK Ltd has resulted in a greater understanding of SCADA visibility 

and requirements in order to identify sites that would benefit from the project methods and which method would best 

suit the issues being encountered and what potential events could impact the FUN-LV method being applied. 

Soft Open Point control algorithm 

The primary version of the Soft Open Point (SOP) control algorithm has been produced and delivered to TPS for 

testing.  This version of the algorithm enables the control of capacity sharing between the connected substations by 

receiving data from substation monitoring installed at remote ends and combining it with the data measured at the SOP 

to provide the required response from the power electronics devices (PEDs). The project partners have been working 

with the PED suppliers on a method of communication in order that future releases can be remotely loaded in future. 

Version two of the algorithm that enables the power electronics devices to deliver enhanced functionality is currently in 

development.    

Stakeholder Engagement 

The FUN-LV Project Lead provided a presentation on FUN-LV at the annual LCNI conference in Aberdeen.  The team 

have held two further stakeholder engagement meetings with the Project Partners Steering Group and the Internal 

Stakeholders Group.  Additionally the Project Lead met with the Project Lead of the ENWL Smart Street project to work 

together to ensure the project deliverables and reporting are maximised. 

Site Selection 

The project has completed the site selection process for the 36 trial sites. 12 sites have been chosen in Brighton and 

24 in London. Additional Method 2 sites have been identified in London to mitigate any issues arising from consultation 

with the local authorities.  

 

Further details on the guidance document, the selection process, key learning and the sites selected can be found in 

the SDRC 9.1 reports. 

Cost Benefit Analysis 

The cost benefit analysis has begun with the engagement of relevant teams within UK Power Networks in order that 

the required depth and clarity of understanding of traditional methods and costing incurred with increasing network 

capacity is achieved. Initial studies have been completed with a sample of the selected sites having had a business-as-

usual reinforcement option planned and costed. Analysis has been completed on the work required to install the PEDs 

into specific sites in London and Brighton. Further work is currently being completed to identify the approach and 

resources required to complete the cost benefit analysis activity. 

 

The project teams focus for the next reporting period will be as follows: 

 Engaging fully with UK Power Networks installation resources; 

 Replacing the network linkboxes ready for the deployment of the linkbox switches in the trial locations; 

 Data extraction and analysis along with setting up the PI Historian and configuration of ADMS; 

 Testing the PEDs at the PNDC; 

 Installation of equipment for all three methods; and 

 Producing version 2 of the SOP algorithm. 
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1.3 FUN-LV Risks and Issues 

1.3.1 Procurement Risks and Issues 

The issues surrounding Alstom’s ability to deliver the Dual Terminal devices to time and cost raised significant risk to 

installation.  However by engaging with Turbo Power Systems on the design and delivery of both devices enables the 

project to recoup some lost time at the testing stage and additionally will benefit the project as a whole, having similar 

devices and process with regards to controls and training at a later stage. 

1.3.2 Costs 

The equipment costs agreed between the suppliers and the project are higher than the prices submitted in the project ’s 

final submission. The additional costs will be covered using the projects contingency fund. The project is managing the 

remaining finances to ensure the costs remain in line with the project direction. 

1.3.3 Installation Risks and Issues 

The deadline of having all the trial equipment installed on the network by 30 June 2015 remains tight and is the subject 

of ongoing focus by the project. Plans are in place to track the development, testing and delivery of the equipment. 

Regular update meetings are being held with the suppliers to identify any early issues and address them rapidly. 

1.3.4 Recruitment and Other Risks and Issues 

FUN-LV has not identified any recruitment risks associated with the project as customer recruitment is not required to 

deliver the learning from the FUN-LV project. 

1.4 FUN-LV Learning  

Within this second reporting period the project has captured the following learning: 

 
1. Flexible Urban Networks – Low Voltage High Level Requirements – A document defining the high level 

requirements of the IT solution grouped by different functional area,  

2. Flexible Urban Networks – Low Voltage Low Level Requirements – A document defining the low level 

requirements of the IT solution grouped by different functional area,  

3. Method 2 dual-terminal preliminary design documents – A suite of initial design documents outlining the 

proposed design based on UK Power Networks internal Engineering Design Standard 09 0040 

4. Method 3 multi-terminal preliminary design documents – A suite of initial design documents outlining the 

proposed design based on UK Power Networks internal Engineering Design Standard 09 0039 

5. Method 3 multi-terminal critical design documents – A suite of detailed design documents outlining the 

proposed design based on UK Power Networks internal Engineering Design Standard 09 0039 

6. Planning considerations for selecting, designing and installing power electronic devices – A published 

document that forms part of the evidence submitted for SDRC 9.1 

7. A list of identified substations, selection criteria and expected benefits – A table of substation selected 

for use in the FUN-LV trials 

8. Use of temperature sensors to predict transformer profiles – A report detailing the use of temperature 

sensors to predict transformer load profiles. 

9. FUN-LV Storyboards – An interactive suite of PowerPoint slides that help to explain the FUN-LV project. This 

is a living document that will be hosted on the UK Power Networks Innovation website in 2015. 

10. FUN-LV Use cases – A document identifying how users will interact with the PEDs and the associated 

requirements 

11. FUN-LV Advanced Use Cases – A document identifying the advanced features and requirements of the 

PEDs 

12. Power Electronics control algorithm – v1 of the software control algorithm that will dynamically control the 

dual and multi-terminal PEDs 
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2. Project Managers Report 
 

The FUN-LV project aims to demonstrate the benefits of using PEDs on the LV distribution network to facilitate 

deferring costly network reinforcement and enabling faster connections of low carbon technologies. The FUN-LV 

project started on 1 January 2014 and is due to complete on 31 December 2016. 

 

This section describes the progress made on the FUN-LV project in the reporting period July 2014 through to 

December 2014, including the key milestones and deliverables met, any issues encountered, and provides a high level 

outlook into the next reporting period through to June 2015. 

 

2.1 Initiation 

 

This six month period has seen the individual workstreams gather pace in progressing their activities and 

engagements.  Since the last reporting period the Partner and Collaboration agreements have being finalised and the 

table below shows the signing dates  

 

Partner Collaboration Agreement Status Project Agreement Status 

CGI UK Ltd Signed and copies issued Signed and copies issued 

PPA Energy Signed and copies issued Signed and copies issued 

IC Consultants Ltd Signed and copies issued Signed and copies issued 

IGE Digital Signed and copies issued Signed and copies issued 

 

Additionally the table below provides an update to the status of the FUN-LV supplier contracts. 

 

Supplier Supplying Supplier Contract Status Target Date 

EA Technology 

Ltd 

LV circuit breaker and link 

box switches 

Signed and copies issued Signed 

Turbo Power 

Systems 

Dual terminal power 

electronics device 

Signed and copies issued Signed 

Turbo Power 

Systems 

Multi terminal power 

electronics device 

Signed and copies issued for both  

prototype and main contract 

deliverables 

Signed 

Power Networks 

Demonstration 

Centre 

Testing of power electronic 

devices 

Contract agreed and issued for 

signature 

30 December 

2014 

TBC Substation monitoring 

equipment 

Responses to invitation to tender 

under consideration 

30 December 

2014 
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2.2 Design and Development  

 

The design of the dual and multi terminal devices progressed through to its final design approval stage and testing is 

planned to commence in January 2015 at the PNDC. 

 

The project teams focus for the next reporting period will be as follows: 

 Engaging with substation monitoring equipment  and RTU suppliers; 

 Installation of equipment for all three methods 

 Producing version 2 of the SOP algorithm. 

2.3 Workstream 1 – Enhanced Network Assets 

This workstream is responsible for the approval, procurement, installation and commissioning of all equipment required 

to demonstrate the benefits of flexible urban LV networks using power electronics devices. 

 

The key stages for this workstream are: 

  

 Approval and Procurement: To approve and procure PEDs for use in the FUN-LV trials.  

 Prepare sites: To implement wireless transformer temperature sensors and LV network sensors to gather 

information about current loadings before any load sharing through meshing takes place. 

 Test, Install and Commission: To test, install and commission PEDs for use in the FUN-LV trials.  

 Demonstrate: To operate the devices, measure the impact and calculate benefits for customers using 
substation monitoring and the power electronics devices.  
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2.3.1 Progress in this reporting period 

 
In this reporting period, the project team has consolidated the progress made in the last reporting period by reviewing 
the project handbook and adding additional governance requirements that were agreed by the Project Partners in the 
Collaboration Agreement. In addition the project team have completed all the outstanding key workstream related 
contracts. The team has also held work coordination, design and development meetings with internal stakeholders and 
all the major equipment suppliers to monitor progress and ensure that the standard and quality of the equipment being 
designed and manufactured are to UK Power Networks’ specifications and expectations. 
 
The supply contract for the Method 1 equipment, the Remote Control Devices (Circuit Breakers, Linkbox Switches, 

etc.) was signed with EA Technology in August 2014. UK Power Networks has held a series of meetings with EA 

Technology to agree and progress various additional design and development improvements to the products 

developed as part of the Smart Urban Low Voltage Networks (SULVN) LCNF Tier 1 project. These improvements are 

required to ensure that the equipment functions correctly when used to interconnect previously radial networks.  

 

In the previous reporting period the project planned to award the contract to manufacture and supply the Method 2 

PEDs to Alstom. In the final stages, prior to the contract signature, it became clear that there was a risk that the 

supplier could not guarantee delivery of the equipment to ensure the project met the installation and commissioning 

deadline of 30 June 2015. Following a series of meetings and a review of Alstom’s revised equipment delivery plan, the 

project team was not convinced that Alstom would deliver the Method 2 equipment by the deadline and within budget. 

TPS was approached to provide a proposal for supplying the equipment. TPS’s proposal was accepted and a contract 

signed to supply 12 Dual Terminal PEDs. TPS have provided UK Power Networks with the preliminary designs for the 

dual terminal PED for review and approval.  

 

The design and manufacturing of the Method 3 multi terminal PED prototype has progressed as planned with 

preliminary and critical design completed by TPS and approved by UK Power Networks in October 2014. Several 

meetings and visits have been held since the last reporting period to progress the activities mentioned earlier. UK 

Power Networks signed a contract with TPS for the supply of 12 Multi Terminal PEDs during this period. The 

Workstream 1 Lead along with the Project Lead and Design Authority visited TPS’s office in Gateshead during October 

to discuss progress of the designs of the PEDs and visited the factory where the multi terminal PED prototype was 

being assembled. The Workstream 1 team is comfortable with the progress and that the contractual dates for 

equipment delivery will be met. The prototype build was completed in November and the unit is currently on target to 

complete factory acceptance testing before Christmas. It will be delivered to the PNDC for testing in January. The 

pictures below in figures 1-3 show the build progress of multi-terminal PED prototype and the ventilation equipment.  
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Figure 1 showing the construction of invertors 2 and 3 

 

Figure 2 showing the Control Cubicle and first Inverter in the TPS test cell 
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Figure 1 showing the cooling system ready for testing. 

The project has completed the site selection process to identify the 36 trial sites. This activity took longer than 

anticipated but has enabled the project to select 36 trial sites that meet the requirements laid out in the business case 

assumption The installation of the Method 2 dual terminal PEDs as street furniture on pavements in 12 locations in 

London and Brighton has identified additional siting requirements to ensure access to both sides of the cabinet. As 

such this will not be placed against railings, hedges or the rear of the footpath. The workstream team are currently 

engaging with the local authority’s and UK Power Networks highways teams to ensure the relevant approvals are in 

place in advance of the installation period. The Workstream 1 team has commenced site surveys of the selected sites 

in preparation for the main installation and trial works in the first half of 2015. The linkboxes that require changing for 

use in the Method 1 trials have been identified and will be surveyed before the end of the year ready for replacement 

during Q1 2015. 

 

Further detail on the site selection process can be found in the reports submitted as part of the projects first successful 

delivery reward criteria “Successful completion of design and planning for power electronics” 

2.3.2 Key Issues Encountered 

 

The key issues encountered during this reporting period are stated below: 

 

 The Workstream experienced some delays in progressing the design and development of the dual terminal 

PED due to a change of supplier from Alstom to TPS. Delays were also encountered in the completion of the 

Method 1 equipment supply contract due to late changes requested by the project to the specifications and 

functionality of the remote control circuit breaker. The Workstream 1 team is working closely with both 

suppliers to ensure that the equipment delivery programme is achieved and equipment supplied on time to 

avoid any delays to the installation programme. 

 The site selection process for the three trial methods has taken longer than anticipated. Amongst other 

reasons, challenges were faced in selecting substations with adequate room for installing the multi terminal 

PED and the associated ventilation systems, whilst also putting the load profiles of the trial networks into 

consideration, to ensure that the best sites were selected.   
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 The equipment costs agreed between the suppliers and the project are higher than the prices submitted in the 

project’s final submission. The additional costs will be covered using the projects contingency fund. The project 

is managing the remaining finances to ensure the costs remain in line with the project direction. 

 The addition of reverse power protection and intertrip functionalities to the existing remote control devices 

adopted from the LV Automation project has exposed some electrical component limitations in the current 

deign of the Method 1 devices. This has resulted in the need for more development work to be carried out with 

a consequent impact on the equipment cost and delivery time. The project team is currently working out 

measures to reduce this impact. 

2.3.3 Key Deliverables 

 

The key deliverables for Workstream 1 are stated below; 

 

 Signing of Workstream-related Contracts: A number of key contracts were signed in this reporting period – 

The supply contracts for the remote control devices, dual and multi terminal PEDs were achieved signed. The 

workstream 1 team is currently finalising the contract review and signing for the PED tests with PNDC. Also, 

the contract for the supply of the LV monitoring devices is in the final stages of approval and is expected to be 

signed before the end of January 2015. 

 

 Completion of Equipment Designs: One of the key deliverables in workstream 1 is the completion of various 

design stages for the Methods 1, 2 and 3 trial equipment. So far, the preliminary and critical designs for the 

dual terminal PED and the multi terminal PED have been completed respectively, with the final design 

expected in November 2014 for the multi terminal PED. The final design of the remote control devices for 

Method 1 is currently being completed along with the project plans to approve them during January 2015. 

 

 Multi-Terminal PED Prototype Manufacture: The manufacture of the multi terminal PED prototype has made 

good progress and was completed during November 2014. The prototype is currently going through factory 

acceptance testing. 

 

 Completion of Site Selection: One of the key deliverables in this reporting period is the completion of the site 

selection process. As stated earlier, good progress has been made to select and evaluate the sites where the 

equipment for Methods 1, 2 and 3 trials would be installed. 

 

 SDRC 9.1 Report Submission: The project team is on course to complete and submit the SDRC 9.1 report to 

Ofgem. 

2.3.4 Planned Activities for the next Reporting Period 

 

The Workstream 1 team plans to carry out the following activities for the next reporting period; 

 

 Surveys: Surveys would be carried out on all the trial sites in London and Brighton as part of the pre-

installation activities. Some of the planned surveys include linkbox surveys to ensure that the selected sites 

would be suitable for installing the Method 1 trial devices; underground utilities and traffic management surveys 

for the Method 2 trials and substation ventilation surveys to provide the most appropriate ventilation 

arrangement for the substations where the Method 3 trial equipment would be installed. 

 

 Equipment Demonstration Tests: The demonstration tests for the multi terminal PED prototype will be done 

at PNDC in Cumbernauld across this reporting period and the next reporting period while the dual terminal 

PED will be tested in the next reporting period. The test plans have already been drawn up and agreed 

between UK Power Networks and PNDC. 
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 Document Preparation and Approval: During the next reporting period the installation and operation manual 

for the trial equipment will be completed and approved by the Design Authority. The commissioning documents 

would also be prepared and approved.   
 

 Installation and Commissioning: All the equipment for Methods 1, 2 and 3 trials will be installed and 

commissioned in the next reporting period. 
 

 SDRC Report Preparation and Submission: SDRC 9.2 and 9.4 reports will be prepared and submitted in the 

next reporting period. 

2.3 Workstream 2 – Communications, System Integration, Data management (CSID) 

2.3.1   Progress in this reporting period: 

 

Workstream 2 is progressing well and in the last stages of design. The current emphasis within the workstream is 

on all the design components.  Various teams have been involved in developing and finalising deliverables like 

testing strategy, architecture documents, data cleansing strategy, communication architecture and several other 

deliverables. 

 

      Testing Strategy  

 

The project is finalising the testing strategy that will be used during the delivery of the IT components. The 

traditional V Model approach below (Figure 3) is being followed for all software testing of the components to ensure 

that the components operate in line with the projects high and low level requirements. Part of the project involves 

the use of data quality management processes to provide data, and the data quality management processes 

include testing processes themselves, so for those cases only elements of the approach are used. The same basic 

approach will be followed, basing acceptance testing on requirements, and more detailed testing of more detailed 

aspects of the delivery where feasible. Each type of testing will be addressed in a single or small number of test 

stage plan documents covering the type of testing across all components. A risk-based approach will be followed 

so there will not be complete test coverage of all requirements. 

 

                                              
                  
                                                                             Figure 3 Testing V Model 
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The primary objective & purpose of each test development stage is shown below and is applicable to both system 

development and data provision. 

 

 

 

                                                             
Figure 2 Test Stages – Development Cycle 

The description and purpose of the different test stages is as described in following table. 

 

Test Stage Description & Purpose 

Unit and Internal 

Integration Test 

The testing of individual software units or components against the 

Detailed Design and Technical Specification, and the testing of:  

 the interfaces between the bespoke unit components 

 commercial off the shelf (COTS) software supplied by third parties  

 bespoke interfaces provided by sub-contractors, against the 
interface specification(s). 

System Test The testing of the assembled system against the Functional 

Specification. 

System Integration 

Test – Functional 

The testing of the interfaces between the assembled system and other 

systems, corresponding to overall solution design and architecture. 

Functional testing tests identified functionality. 

System Integration 

Test – Non- 

Functional 

The testing of the interfaces between the assembled system and other 

systems, corresponding to overall solution design and architecture. 

Non-functional testing tests the identified non-functional aspects such 

as performance and security. 

Unit and internal

Integration Test

System Test

System Integration 

Test - Functional

Acceptance Test

System Integration 

Test – Non-

Functional

Component 

level

Solution level
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Test Stage Description & Purpose 

User Acceptance 

Test 

Ensure the product meets the requirements, is fit for purpose and 

meets the goals of the programme. 

Although overall responsibility is with UK Power Networks, CGI can 

provide support for the process. 

 

Data Conversion Process Strategy 

The following diagram shows an overview of the data conversion process that the project will be following. Source data 

is obtained from the master systems and imported into a Microsoft Access Data Quality Management (DQM) database. 

It is stored in a set of database tables whose formats replicate those of the systems that hold the source data.  Some 

post-processing is also done by the import processes, for example to trace the key circuits within the trial zones and 

populate some additional attribute data based on the results. At this stage the data can also be extracted into desktop 

GIS tools such as ESRI ArcGIS or GSA for graphical viewing. A number of validation queries are incorporated into the 

DQM database to detect specific types of data issue.  For the LPN data, most of these have already been developed 

on LCL and will be re-used.  For SPN, new queries will have to be developed based on the structure of the SPN data 

and the systems in which the data is held.  These validation queries produce lists of all the instances of the type of 

issue in question; these lists can then be provided to the UK Power Networks data owners for any further triage 

required and to enable the issues to be corrected in the source systems. 

 

 
Figure 3 FUN-LV network topology data conversion process 

System Architecture documentation 

On the LV network the PEDs will perform the function of a SOP (SOP Control). The PED will be under automated 

control (Automated LV Network Management). In order to perform this function the PED will need monitor the local 

electrical network in real-time (SOP Monitoring), and additionally receive information regarding the surrounding LV 

network (LV Monitoring).  

 

The Control Engineer will require manual control (on an exception basis) of the PED and will also need to know how 

the device is performing and also the status of the attached LV networks. For the most part the SOP Control will be 

DQM database 

Source data

Check data
Data to DPlan

Import 

process

Manual 

imports

Data tables

Validation 

queries

Issue lists

Conversion

processes

Data to POF
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undertaken autonomously; however, in an emergency situation the Control Engineer can take manual control and turn 

the PED off. 

 

The Automated LV Network Management function is the control algorithm that establishes the amount of capacity that 

should be transferred/provide voltage support between the different LV networks. This is based on information from the 

SOP & LV Monitoring. The Automated LV Network Management requires data from the SOP Monitoring in real-time 

and the LV network in near real-time (up to 60 seconds old).  

 
 

LV Monitoring

SOP Control

Automated LV 

Network 

Management

Control Engineer

SOP Monitoring

 
Figure 4 Block diagram of the information flow between the SOP and various actors 

2.3.2 Key Issues Encountered 

The main issues encountered in this reporting period have been: 

 Scale of requirements: the requirements capturing activity started with workstream 2, but as the discussions 

evolved, it was observed that the scope would spread across the workstreams. A decision was therefore taken 

to involve all the workstream leads and spread the activity across all other workstreams. This ensures a full set 

of requirements were collated and verified within this reporting period. 

 Training requirements for software tools: although training was scheduled for the business users as a part of 

the activity, it had been observed that various partners involved in the initial stages of the project would also 

need training in the functionality and capabilities of the software tools. Extra training sessions have been 

completed in this reporting period to provide the required training. 

 Fault level analysis: Due to the fact that fault level analysis was not available with the DPF tools that the project 

was licensed to use, without a lot of additional configuration, it was decided to use the DPlan tool to utilise the 

fault level analysis for the project. 
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2.3.3 Key Deliverables 

In this reporting period, the following progress and key deliverables within workstream 2 are shown below: 

 

 Requirements: Organised multiple sessions to gather both high and low level                                                   

requirements for all the Workstreams of the project. 

 Communication Architecture Released the communication architecture capturing different areas of                                                       

communication and signals as a part of the design. 

 Data cleanse process Draft review conducted, feedback provided. 

 WS2 Blueprint Blueprint document released and currently under review  

 Test Systems Created Test systems created for testing. 

 Stakeholder Management Contacted the key stakeholders to agree on processes for data management,                                                       

testing, data cleansing, BAU involvement etc. 

 

2.3.4  Planned Activities for the next Reporting Period 

In the next reporting period the workstream will be focusing on development, testing and installation of the equipment. 

Workstream 2 will deliver the major activities broken down as below: 

 Design: Approval of all the design documents after getting necessary inputs from all stakeholders. 

 Data Extraction & analysis: Complete the data extraction and analysis process. 

 Installation Support: Provide support to other Workstreams for equipment installation. 

 PI Historian: Complete the PI historian setup for the project. 

 ADMS Configuration: Make all the necessary configurations on the ADMS as per design. 

 Testing: Implement the necessary testing as per the plan. 

 Support: Provide support to project in necessary SDRC submissions. 

 

2.4 Workstream 3 – Network Awareness and Process Improvement 

 

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

data collected and visualised for both control engineers and network planners.  Dynamic ratings and forecasting 

algorithms will demonstrate new methods to improve planning and control processes. 

 

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; and 

2. The development of the SOP control algorithm for the Method 2 and Method 3 SOP hardware, to achieve 

enhanced capabilities. 

There are two key phases of work: 

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

2. Deployment of the SOP devices and tools developed, and evaluation of performance. 

 

The approach, progress made, key issues encountered, key deliverables and next steps relating to workstream 3 are 

presented below. 
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2.4.1 The Approach 

 

Requirements for Enhanced Tools  

The development of the requirements for enhanced tools is a set of activities currently led by PPA Energy.  The activity 

has focussed on documenting requirements for DPlan (provided by CGI), but will also cover DPF (provided by GE).  

Sessions between PPA Energy and CGI/GE have been held in this six-month period, in order to start discussions on 

tool requirements for FUN-LV, and to understand the current capabilities of the tools.  The tools themselves will be 

developed in workstream 2, and then evaluated in workstream 3. Once the requirements have been developed more 

fully, workshops will be held with UK Power Networks staff to validate them.          

 

SOP control Algorithm 

 

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

Imperial College and PPA Energy have been and are being held approximately monthly, for Imperial Consultants to 

present their progress and for PPA Energy to provide feedback and guidance on design decisions.  These sessions are 

attended by other interested project partners and suppliers (i.e. CGI and TPS), and provide a means of integrating with 

UK Power Networks business areas, for example in the form of considering the communication requirements.  In this 

way, the SOP sessions provide a good platform for cross-workstream interaction, covering the hardware requirements 

(workstream 1), impact on tools (workstream 2) and design of the control algorithm (workstream 3). 

 

It is intended that the SOP control algorithm will be developed using three version releases: 

• Version 1 – Factory acceptance tests 

• Version 2 – Field trials 

• Version 3 – Updated version improving on results from field trial results 

2.4.2 Progress in this reporting period 

 

Requirements for Enhanced Tools  

In this reporting period, the key area of focus has been documenting the requirements for the LV connectivity model to 

be provided by CGI for the FUN-LV project.  This has involved the project working with DPlan, including using it to 

support and validate sites selected in workstream 1 (load flow and fault level studies).  Documentation is taking the 

form of a list of requirements, as well as a document called a “Straw Man”, which illustrates case studies or mock-ups 

of desired outputs.  The Straw Man aims to cover the key steps in the basic flow process to select sites, design, and 

operate a FUN-LV solution (SOP or LV Switch): 

 

1. Identification of network issues – Where are the substations that could benefit from FUN-LV Methods? 

2. Method selection – Which Method is most appropriate for each identified substation? 

3. Solution assessment – Is it worth installing a FUN-LV solution (now and in the future)? 

4. Operational planning – Are any events going to impact operations in the near term? 

5. Control environment – What is the status of the devices on the network, now and under contingency / fault 

conditions? 

 

Steps 1 to 3 will be covered by the Straw Man in this reporting period.  Throughout this activity PPA Energy has been 

interacting with CGI for: 

• Ad hoc queries on using DPlan and understanding outputs 

• Obtaining required inputs (network data and load data) 

• Understanding the current capabilities of DPlan 

• Discussing the most appropriate way to achieve certain functions in DPlan 
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SOP control algorithm 

In this reporting period Imperial has developed the first version of the SOP control algorithm.  The control algorithm has 

been developed in Matlab, which has been used to design and simulate the algorithm.  Areas of development have 

included: 

• Operation when limits are triggered  

• Identification of dependent/independent SOP operations 

• Development of a droop function, which has been superseded by the development of an integral and hysteresis 

algorithm 

• Error handling for missing input data 

 

The concepts of the algorithm have been documented. 

 
The method of transferring the algorithm from Matlab to the hardware provided by TPS has been the subject of 

discussions.  Imperial Consultants has obtained a Matlab add-on (PLC Coder produced by Mathworks), which can be 

used to produce code from the Matlab models.  This should facilitate the transfer of future releases of the algorithm 

from Imperial to the SOPs. 

       

PPA Energy has documented a set of Advanced Use Cases for the SOP for use by Imperial.  The Advanced Use 

Cases topics are: 

• Asset guarding 

• Loading to dynamic limits 

• Connection to teed circuits 

 

These concepts will be incorporated in later releases of the control algorithm. 

 
It would be desirable for Imperial Consultants to have access to synchronised LV feeder data, for analysis and 

validation purposes.  The use of Phasor Measurement Units (PMUs) was originally considered, but access to suitable 

equipment could not be gained within the timeframe.  A workaround solution is being explored by UK Power Networks 

and PPA Energy whereby a site could be reconfigured to allow measurements at different points of a network to be 

measured in the same geographic location (i.e. without the need for synchronised communications).  A site has been 

identified in Brighton for such tests, and agreement has been reached with Outram Research, who is providing the 

monitoring kit.     

2.4.3 Key Issues Encountered 

The main issues encountered in this reporting period have been: 

• Obtaining data for DPlan, and familiarising with DPlan capabilities and outputs 

• Identifying a method for passing the control algorithm from the Imperial Consultant simulations into a software 

format that TPS can work with. This issue has now been resolved. 

• Understanding the actual/real network conditions on a DNO’s network, which do not exist in a laboratory or 

simulation environment. 

2.4.4 Key Deliverables 

The key workstream 3 deliverables during this reporting period are: 

• Advanced Use Cases for the SOP for use by Imperial 

• Analysis of RTU and fault data, to assess the feasibility and stability of the SOP control algorithm to incipient and 

transient faults 

• Version 1 of the SOP control algorithm to TPS (and associated documentation of the concepts and simulation 

results) 

• Documented specification of the LV connectivity model to be provided by CGI 

• Documentation of credible operational and contingency scenarios for CGI to assist with CGI’s development of 

DPlan 
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2.4.5 Planned Activities for the next Reporting Period 

During the next reporting period the activities are as follows:  

• Finalisation of version 2 of the algorithm (tested and supplied to TPS, with documentation of simulations and the 

algorithm concept) 

• Develop test use cases and review supplier test schedules 

• Commencing a lab-based activity to develop and lab test solutions for PEDs and conventional protection 

• Development of a dynamic ratings algorithm 

• Consideration of data requirements for storage of real-time data, network status and control actions 

• Develop visualisation and awareness systems by assessing the business requirements and producing mock-ups 

of tools 

• Potential benefits from deploying Power Electronics based on demand curves (using DPlan) 

 

2.5 Workstream 4 – Cost Benefit Analysis 

2.5.1 Progress in this reporting period 

The focus of this workstream during the reporting period has been on building a basis for conducting the project trials ’ 

Cost Benefit Analysis. Engagement with business departments that work closely with LV network planning has been 

key to understanding the traditional methods applied for providing additional capacity on the network. The Distribution 

Network Planning department qualifies them as important stakeholders in the FUN-LV project that will expect to 

integrate methods from the project into business as usual applications. As part of the pre-trial project phase, case 

studies have been developed to assess the planning considerations and associated costs for traditional methods of 

reinforcement at specific sites selected for method trials. There has been considerable stakeholder involvement from 

distribution planning departments as well as input from connections and property surveyors in verifying these 

assessments. As part of identifying the approach for Cost Benefit Analysis in this project, various commercial sessions 

have been shared to transfer lessons learned from costs benefit assessment sessions on other Low Carbon Network 

Fund projects. The Low Carbon London project trials have produced various tools including discounted cash flow 

models, these may present useful indicators for the tools and assessments to be developed in the FUN-LV project. 

2.5.2 Key issues encountered 

Resourcing options have been evaluated against the activities and products specified in the workstream programme. 

This will establish a deliverable based schedule to be completed by the appointed resources, which is likely to employ 

a combination of internal and external skills. Due to the proposed budget and workstream timescale, this resource 

schedule will consist of a steady programme of work both before and after the project trials, as opposed to only an end 

of trial project assessment. This approach will ensure the ongoing revision and development of the business case as 

the project continues and to build on the emphasis of benefits through stakeholder responses.   

2.5.3 Key deliverables 

As part of pre-trial Cost Benefit Analysis work, the Business As Usual Comparison Studies were delivered by this 

workstream establish site specific costs and develop a hierarchy of traditional methods for reinforcement. These 

studies include examples of reinforcement planning solutions from typical triggers including customer connections and 

load growth.  

2.5.4 Planned Activities for the next Reporting Period 

 Resource strategy justification case – Proposal for resource and skills requirement 

 Review of Bid Stage CBA model – Revision of costs using bid model/assumptions 

 Cost Benefit Analysis Plan – Identifying approach for Cost Benefit Analysis assessment 

 Business As Usual Costs and Processes – Producing reinforcement cost estimates on a site basis 
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 Method Costs – Collating detailed costs for method installations at trial sites 

 

2.6 Workstream 5 – Knowledge Dissemination 

This workstream is dedicated to sharing the learning and knowledge generated from the other workstreams.  The 

framework for this activity is contained within the Knowledge Dissemination Roadmap.  This document defines the 

project’s key stakeholders or target audience, outlines the knowledge to be shared from other workstreams, proposes 

appropriate communication channels and sets out the timetable for knowledge dissemination activities.  The roadmap 

is a ‘living’ document that will be continuously reviewed and updated throughout the lifecycle of the project. 

 

These last six months of the project have seen a continuation of awareness raising activity about the project and its 

aims and objectives within UK Power Networks and externally.  We have also continued to refine our list of key 

stakeholders, both internal and external, with particular emphasis on securing internal buy-in to support the delivery of 

the project and sharing the potential benefits with both internal stakeholders and other DNOs.  In addition to 

information about the project being available on UK Power Networks Innovation website – 

www.ukpowernetworks.co.uk/innovation.  A summary of activity that has taken place between July and December 

2014 is summarised below: 

 Partner communications: in addition to regular communication with representatives from all project partner 

organisations a meeting was held in October providing an opportunity for a structured sharing of progress 

within all workstreams and against all milestones.  This enabled a sharing of learning within the project and 

ability to re-affirm targets and objectives. 

 Internal stakeholders: based on discussions at the first internal stakeholders meeting in February where we 

explored and agreed the best approach for future engagement, a second meeting of key internal stakeholders 

was held in October to share information about the progress and next steps of the project.  Those stakeholders 

invited to the meeting were identified as key individuals able to provide the necessary support to the technical 

design approval process and project implementation phase, as well as help to ensure adoption of project 

results into ‘business as usual’. 

 External audience: as FUN-LV has started to gain momentum as a project, opportunities are being identified 

for raising awareness of the trials and objectives with a range of external stakeholders.  The annual Low 

Carbon Networks & Innovation Conference in October provided one such opportunity.  A presentation was 

delivered within the LV Network Management session to an audience of representatives from other DNOs, key 

industry organisations, suppliers and academia outlining the project’s aims and learning to date.  This 

generated questions and follow-up from interested parties immediately after the presentation and on UK Power 

Networks’ exhibition stand. 

 Material produced: the project overview document produced in January has been updated and is attached at 

appendix C  This document is available as a PDF on the FUN-LV page of our Innovation website and a printed 

version is available to hand out at conferences and events, this was used at the LCNI Conference in October.   

 

Activity planned for the coming six months include: 

 Internal stakeholders: links between the project and the core group of internal stakeholders will continue to 

be strengthened through meetings and workshops.  Further briefings and engagement will be arranged for a 

wider group of internal stakeholders to increase the awareness and understanding of the project.   

 Key messages: to inform all product communication products including brochures, reports, webpages, videos 

etc will continue to be reviewed and developed during the lifecycle of the project. 

 Workshop: to enable key stakeholders from both UK Power Networks and other DNOs to find out more about 

the power electronics devices being installed as part of the project roll out, UK Power Networks is in discussion 

with the PNDC in Cumbernauld, Scotland, where extensive testing of the equipment is taking place, to host the 

workshop on completion of the prototype testing. 

 SDRC 9.1 learning event: The project is planning a learning event to be held during Q1 2015. This will cover 

the planning considerations necessary for selecting, designing and installing power electronics devises, along 

with the lessons the project has learnt as part of this process.  

http://www.ukpowernetworks.co.uk/innovation
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Work will continue to identify any further opportunities to increase awareness of the project and to share any early 

learning and all will be evaluated and acted upon if considered appropriate and timely. 

 

3. Consistency with Full Submission 
 

The FUN-LV project is on track to deliver the learning consistent with the full submission. 

 
The following details are noted to have changed since full submission: 

 

 The Method 2 supplier has changed from Alstom to Turbo Power Systems. 

 Some of the Method 1 trial sites will be interconnected using the LV circuit Breakers only. This enhances the 

business case further by utilising less Method 1 equipment to provide the same uncontrolled capacity sharing. 

 
 



Flexible Urban Networks – Low Voltage Project Progress Report  
July – December 2014 

 

 
 

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 22 of 35 

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. 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 

 

Ref 

No 

RAG Status Risk and Impact 

Description  

Mitigating Actions Update 

Installation 

R029 A 

Permitted development is not 

allowed requiring planning 

permission to be granted, 

prevents installation of power 

electronics at chosen sites, 

resulting in delays. 

Determine whether 

permitted development is 

sufficient. 

Currently engaging with 

the relevant Local 

Authorities to obtain 

permission to locate the 

units. Reserve Method 2 

sites have been prepared 

should permission not be 

granted for certain sites. 

R012 G 

When shipping the power 

electronics device from the 

manufacturer to site the 

device is damaged beyond 

repair causing delays. 

Use proven safe methods 

of shipping.  Consult 

insurance manager to 

ensure appropriate levels of 

insurance are in place. 

Supplier contract covers 

liability during transport. 

UK Power Networks have 

the responsibility of 

transporting the equipment 

to site 

R009 G 

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 power 

electronics device 

manufacture for existing 

installs. 

Testing schedules have 

been discussed with the 

PNDC. Method 2 and 3 

specifications have been 

approved. Factory 

acceptance testing will 

occur in December with 

testing at the PNDC in 

January. Testing 

schedules have been 

agreed with PNDC. 
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Ref 

No 

RAG Status Risk and Impact 

Description  

Mitigating Actions Update 

R002 A 

Equipment suppliers do not 

produce designs acceptable 

to UK Power Networks' Asset 

Management team, which will 

result in re-design and 

delays. 

Asset Management team 

were involved in the 

tendering process.  Power 

electronics device 

manufacturers will design a 

prototype that will be tested 

at the PNDC before 

production units are built. 

Specifications have been 

agreed with Asset 

Management and the 

suppliers. The critical 

design of the Method 3 

prototype has been 

approved by UK Power 

Networks. Method 2 PED 

has had the preliminary 

design approved. 
 

Installation 

R005 G 

Power electronics device 

manufacture reliance on 

single factory source 

resulting in delays in delivery. 

UK Power Networks are 

monitoring the situation. 

Regular contact with the 

suppliers to identify issues. 

All long lead items have 

been ordered by the 

suppliers. 

 R006 G 

The power electronics device 

manufacturer goes out of 

business before any payment 

has been made for the power 

electronics device, leading to 

project delays. 

Carry out full financial due 

diligence checks in line with 

approved standards of 

practice and the UK Power 

Networks procurement 

procedure(s). Identify 

alternative supplier(s). 

UK Power Networks 

internal Procurement 

Contract Governance  

approval has been 

obtained for Methods 1, 2 

and 3 and included checks 

on financeability of 

suppliers.  

R010 G 

The power electronics device 

is not commissioned on time 

causing project delays. 

Regular progress 

meetings/reports to track 

progress against the plan. 

The critical design of the 

Method 3 prototype has 

been approved by UK 

Power Networks. Method 2 

PED has had the 

preliminary design 

approved. 
Regular progress meetings 

are tracking the progress 

of the suppliers 

R034 G 

IT integration requires further 

development not proposed in 

the bid stage. 

Engage with UK Power 

Networks IS Solutions 

Architect and Partners to 

ensure IT integration 

requirements are 

documented 

High and low level 

requirements have been 

approved by the project. IT 

designs utilising existing 

UK Power Networks 

methodologies around 

comms and control 

systems. 
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Ref 

No 

RAG Status Risk and Impact 

Description  

Mitigating Actions Update 

R004 G 

Operational and Health and 

Safety procedures are not 

approved for use of the 

power electronics device, so 

UK Power Networks’ staff are 

unable to operate the 

equipment. 

Engage with UK Power 

Networks’ Health, Safety 

Sustainability and Technical 

Training (HSS&TT) team to 

design suitable and 

approved policies and 

procedures. 

HSS&TT representative 

has been engaged to 

advise on the required 

policy and procedure 

changes.  

CDM-Coordinator has 

been engaged to advise 

the project 

R013 A 

The system integration 

platform cannot be delivered 

in time, causing delays. 

Regular progress 

meetings/reports to track 

progress against the plan. 

IT designs to be signed off 

by the end of 2014. Work 

already underway to load 

data into PowerOn Fusion. 

Partners working together 

to ensure June 2015 

deadline. 

R016 G 

The system integration 

platform does not perform to 

specification. 

UK Power Networks 

specialists have reviewed 

the specification during 

planning and preparation 

The high level 

requirements have been 

agreed and the data flows 

documented. The low level 

requirements are currently 

being validated. 

 R023 G 

During the project delivery 

stage the appropriate UK 

Power Networks staff do not 

engage adequately or in a 

timely manner with the 

project resulting in poor 

engagement and delays. 

All relevant governance 

panels informed and have 

authorised the work. 

Additional stakeholder 

events to be held in Q3 

2012. 

The installation will be 

delivered from UK Power 

Networks’ existing delivery 

team for projects on the LV 

and 11kV network. 

Representatives are 

already engaged. 

R021 G 

The network configuration 

changes, preventing full 

benefits of power electronics 

not being demonstrated. 

Ensure trial sites are 

selected in accordance with 

criteria. 

The project will liaise with 

Distribution Planning once 

the sites have been 

verified to ensure they are 

protected during the trials 

R011 G 

The power electronics device 

does not perform to 

specification, so not all 

benefits are realised. 

Regular design meetings/ 

reports. Key stakeholder 

engagement to ensure 

specification can comply 

with UK Power Networks 

design policies and 

procedures. 

Method 3 critical design 

has been approved by the 

project’s design authority. 

Procurement 

 R032 G 

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 risks 

leads to some of the learning 

getting lost.  

Ensure Dissemination 

workstream engages with 

technical project leads early 

on in project.  Ensure 

learning from other LCNF 

projects for dissemination is 

included. 

The Knowledge 

Dissemination Roadmap 

has been developed. It is 

a living document and will 

be used as the basis for 

engaging all FUN-LV 

stakeholders. 
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4.2 Risks raised in the last reporting period 

 

Ref 

No 

RAG Status Risk and Impact 

Description  

Mitigating Actions Update 

Installation 

R036 G 

The system integration 

platform is not delivered to 

specification. 

The Workstream 2 manager 

will work with UK Power 

Networks IT and the Project 

Partners to ensure the 

platform is correctly specified 

IT Solution Architect has 

been engaged. 

IT design to go through 

UKPN internal approval 

board December 2014 

R037 G 

Equipment is stolen or 

vandalised. 

Sites selected are city centre 

locations with existing street 

furniture. The Installation 

processes will ensure the 

plant is secured to the 

ground or located within 

secure substation 

compounds. This is in line 

with existing UKPN 

installation requirements. 

Site selection process is 

being developed. Further 

sites will need to be 

identified in order to be 

able to reject any sites 

presenting a risk. 

R017 G 

The installed power 

electronics technology fails 

and needs to be 

disconnected from the 

network. Delays whilst being 

repaired or replaced. 

Close collaboration with the 

power electronics device 

manufacturer to ensure the 

design meets UK Power 

Networks’ specification and 

standards through robust 

testing (maintenance & 

training delivered by the 

power electronics device 

manufacture).  Replacement 

parts are to be made easily 

available.  Regular 

maintenance cycle. 

Testing schedules have 

been discussed with the 

PNDC. Specifications are 

in place for Methods 2 & 

3. The Method 1 

specification is currently 

being prepared for 

approval. 

R027 G 

Sites get selected that 

cannot be easily modelled in 

DPlan because the network 

data is not available. 

Collect the necessary data or 

find other locations. 

Sites are excluded if they 

do not have data in the 

repository of load data 

(Pi) or have not been able 

to be fitted with 

temperature sensors to 

measure and infer 

loading. 

Procurement 

R007 G 

The power electronics device 

manufacturer goes out of 

business after payment has 

been made for the power 

electronics device, but has it 

not been delivered, leading 

to project delays and lost 

money. 

Carry out full financial 

diligence checks in line with 

approved standards of 

practice and the UK Power 

Networks procurement 

procedure(s). Negotiate the 

transfer title of the device. 

CGM approval has been 

obtained for Methods 1, 2 

and 3 and included 

checks on financeability of 

suppliers. 
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Ref 

No 

RAG Status Risk and Impact 

Description  

Mitigating Actions Update 

R003 A 

Cost of installation works are 

significantly higher than 

expected. 

Method 1 may require a link 

box to be changed and 

Method 2 requires ground 

works for jointing. 

Colleagues in the delivery 

team have been 

approached, and 

installation costs have 

been discussed. A further 

planning session is 

planned for the end of 

December 2014 to agree 

the installation 

programme. The project 

will have regular dialogue 

with the LPN and SPN 

Programme Delivery 

Managers over the next 

reporting period. 

R025 G 

There is a risk that TE 

Connectivity decide to 

terminate the licence 

agreement they have with 

EATL, preventing EATL from 

supplying the Method 1 

equipment. 

The project will monitor EATL 

and TE Connectivity closely 

to ensure all parties remain 

committed to the respective 

agreements. 

Contract has a 12-month 

notice period or ‘sunset’ 

clause. 

Other 

R022 G 

There is a risk that the 

business case is undermined 

by emerging new technology 

that reduces either cost or 

installation time of traditional 

reinforcement methods. 

Design Authority (DA) to 

monitor reinforcement 

developments emerging from 

Asset Management. 

DA to monitor 

reinforcement 

developments emerging 

from Asset Management. 

R030 G 

Increase in cost may lead to 

drop in a few software 

components included in initial 

plans. 

To be covered with partners 

while undertaking 

commercial discussions. 

All Partners have agreed 

to deliver all their 

deliverables for the cost 

submitted in the bid 

submission. 

R039 G 

There is a risk that the new 

supplier may take additional 

time to become familiarised 

with the equipment leading to 

delays in delivery of trial 

equipment 

FUN-LV working with 

supplier to ensure they are 

familiar with the equipment 

and fully understand the 

development requirements 

for the circuit breakers and 

link box switches 

 

Method 1 equipment 

specification has been 

prepared defining the 

additional development 

required so the equipment 

can be used in the trials. 
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4.3 Risks raised in the current reporting period 

 

Ref 

No 

RAG Status Risk and Impact 

Description  

Mitigating Actions Update 

R040 G 

The PLC coder method of 

passing the SOP control 

algorithm from Imperial to 

TPS may not work.  If the 

method is successful and 

agreeable to Imperial and 

TPS, it is not clear what the 

costs are and how the costs 

will be covered. 

Imperial to obtain trial of PLC 

coder, and explore use.  If 

there are problems with PLC 

coder, Imperial and TPS to 

agree another way forward.  

Imperial to investigate 

commercial way forward (e.g. 

costs). 

Version 1 of the algorithm 

has been passed to TPS. 

Imperial now have 

purchased a Matlab 

license to enable the 

transfer of future versions. 

R042 A 

There is a risk that CBs 

manufactured may not 

operate below 190V and the 

CBs may not act fast enough 

for reverse power and 

intertripping operations. 

Meeting should be held as 

soon as possible to review 

the technical specifications 

and agree way forward. 

Specifications and 

designs have been 

agreed between the 

project and EATL that 

address both these 

issues. Both issues have 

been considered as part 

of the site selection 

process. 

R044 G 

Acquiring information on 

cable sizes, rating and 

current readings might show 

that interconnected power 

flow is above rating of cable. 

Due to the existing cable 

rating of the proposed 

interconnection route not 

being high enough, some 

sites might not be feasible for 

trial. 

Discuss use of contingency 

sites with PPA energy 

Contingency sites have 

been chosen as reserve 

options should the 

preferred sites not be 

viable 

R045 G 

Lease enquiries have shown 

that some suggested sites 

have expired leases. 

Potentially ruling out some of 

the sites that have been 

selected if risk of losing site 

is unacceptable. 

Clarify lease condition 

options, risk level and risk 

response. 

The impact of using sites 

with expired leases has 

been reassessed based 

on conversations with 

Consents Manager and 

other representatives.  

The project has avoided 

selecting substations if we 

are aware of any 

redevelopment plans 

involving the building 

containing substation. 
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Ref 

No 

RAG Status Risk and Impact 

Description  

Mitigating Actions Update 

R047 G 

There is a risk that it takes 

longer than usual for the 

partners to understand the 

features of software tools like 

DPlan and PowerOn Fusion. 

This causes further 

requirements not captured 

earlier. 

Discuss and arrange for 

necessary training for the 

tools. 

Training requirements 

have been identified and 

training will be made 

available to project 

partners. 

R048 G 

After completion of the low 

level requirement activity, 

further future requirements 

could cause delay, impact 

delivery and the scope of the 

project. 

Discuss with partners the 

discussion points for low 

level requirements. 

Discussions currently 

ongoing to capture and 

address any further 

requirements from 

partners. 

R049 G 

The IT infrastructure (e.g. 

servers, links ) planned 

during the initial estimates 

might not be sufficient for the 

delivery of the project. 

Discussion on the design 

undergoing to find alternates 

to server requirements. 

Servers have been 

identified and prepared for 

use in the project 
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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. 

 The guidance document 

has been approved ready 

for publishing 

 Key learning has been 
identified and included in 
the reports that will be 
submitted as part of the 
SDRC deliverables. 

 36 trial sites have been 

identified and will be 

published as part of the 

SDRC deliverables. They 

have been approved by the 

project’s Design Authority. 

 

 

 

 

By  31 December 2014 

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. 

 LV switches and circuit 

breakers specification for 

FUN-LV has been agreed 

between UK Power 

Networks and EATL. 

 An installation manual is 

currently being prepared, 

outlining the activities and 

skills required on site. 

 EATL are developing 

prototype equipment ready 

for Factory Acceptance 

Testing 

 The linkboxes selected for 

the Method 1 trials have 

been identified and will be 

surveyed prior to 

programming their 

replacement 

By  30 June 2015 

 

 

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 

 Tools Blueprint for the 

project’s IT solution is 

currently under review 

 Detailed design documents 

are being finalised ready for 

sign off 

 The communications 

architecture for use in the 

program has been designed 

and readied for approval 

 

By  30 November 2015 
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SDRC Criteria Evidence Progress Date: 

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. 

 

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. 

 Coordination meetings have 

been held with the 

installation teams to identify 

the tasks, skills required and 

the approach to installation. 

 The multi terminal critical 

designs have been reviewed 

and approved by the Design 

Authority. 

 Dual and multi-terminal 

equipment specifications 

have been approved by UK 

Power Networks’ Asset 

Management department. 

 An installation manual is 

currently being prepared, 

outlining the activities and 

skills required on site. 

 

By  30 June 2015 

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 

 

 Advanced use cases have 

been developed to identify 

the enhanced modes of 

operation required for the 

SOP. 

 Version 1 of the control 

algorithm has been prepared 

addressing the requirement 

to transfer capacity between 

substations. 

 Version 2 of the control 

algorithm is currently being 

developed. 

 Demand profiles have been 

used in the project’s site 

By 31 July 2016 
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SDRC Criteria Evidence Progress Date: 

A report detailing how power 

electronics actively manages 

fault current, delivers voltage 

control and indications of device 

losses under operational 

conditions. 

selection process and have 

used existing network data in 

LPN and transformer 

temperature data in SPN. 

 

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. 

Cost Benefit Analysis 

 Plan has been developed 

and resource requirements 

identified 

 Current BAU reinforcement 

options have been prepared 

and costed for selected sites. 

These costs are planned to 

be tested during Q1 2015 

By 31 December 2016 



Flexible Urban Networks – Low Voltage Project Progress Report  
July – December 2014 

 

 
 

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 32 of 35 

 

6. Learning Outcomes 
 

6.1 Summary of key learning 

 

Within this second reporting period the project has captured the following learning: 

 
1. Flexible Urban Networks – Low Voltage High Level Requirements – A document defining the high level 

requirements of the IT solution grouped by different functional area,  

2. Flexible Urban Networks – Low Voltage Low Level Requirements – A document defining the low level 

requirements of the IT solution grouped by different functional area,  

3. Method 2 dual-terminal preliminary design documents – A suite of initial design documents outlining the 

proposed design based on UK Power Networks internal Engineering Design Standard 09 0040 

4. Method 3 multi-terminal preliminary design documents – A suite of initial design documents outlining the 

proposed design based on UK Power Networks internal Engineering Design Standard 09 0039 

5. Method 3 multi-terminal critical design documents – A suite of detailed design documents outlining the 

proposed design based on UK Power Networks internal Engineering Design Standard 09 0039 

6. Planning considerations for selecting, designing and installing power electronic devices – A published 

document that forms part of the evidence submitted for SDRC 9.1 

7. A list of identified substations, selection criteria and expected benefits – A table of substation selected 

for use in the FUN-LV trials 

8. Use of temperature sensors to predict transformer profiles – A report detailing the use of temperature 

sensors to predict transformer load profiles. 

9. FUN-LV Storyboards – An interactive suite of PowerPoint slides that help to explain the FUN-LV project. This 

is a living document that will be hosted on the UK Power Networks Innovation website in 2015. 

10. FUN-LV Use cases – A document identifying how users will interact with the power electronics devices and 

the associated requirements 

11. FUN-LV Advanced Use Cases – A document identifying the advanced features and requirements of the 

power electronics devices 

12. Power Electronics control algorithm – v1 of the software control algorithm that will dynamically control the 

dual and multi-terminal power electronics devices 

 

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 

 

The project presented an update on progress of the equipment development and site selection at the 2014 LCNI 

Conference in October. The presentation generated a good amount of feedback and discussion on the UK Power 

Networks stand at the exhibition. 

 

A guidance document on planning considerations when selecting power electronics devices has been prepared and 

will be published as part of the SDRC 9.1 deliverables 
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During the next reporting period knowledge disseminating activity will focus on key learning from the site selection 

process along with expected benefits. 

 

PNDC have offered the use of their facility to provide a learning event where people could view the multi terminal PED 

and observe its operation when connected to a distribution network. The project are engaging possible delegates to 

judge the level of interest.  

6.4 Internal dissemination activities 

 

UK Power Networks’ stakeholders were invited to a meeting held on 30 October 2014 to publicise FUN-LV progress 

and identify the upcoming activities and the key business resource required to deliver the equipment installations.  

The project has also met with the management team of the installation resources in London and Brighton to provide an 

insight into the project and discuss the approach the project will take when installing the equipment on site. 

 

The project has continued to be supported by a number of key business experts in the project Design Authority and 

they will be used to ensure the learning from the project is disseminated into their relevant business areas. 

 

 

7. Business Case Update 
 

The FUN-LV project seeks 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 will also assess the suitability of power electronics devices to defer network 

reinforcement and for how long. 

 

The project will also assess 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 

 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 will be 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 method 2  and 3 power electronics devices and higher 

material and development costs for the method 1 circuit breakers and linkbox switches. The per-unit costs remain 

consistent with the business case submission for methods 2 and 3. The unit costs for the Method 1 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 will be assessed throughout the project lifetime. The next phase will commence next 

year and will continue to validate the assumptions made at the bid submission 
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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) 
 
The Following Relevant Foreground IPR has been identified in this reporting period 
 

PPA 
• Transfer load profiling 
• Loading to Dynamic Ratings 
• Radial embedded substation connection to Interconnected networks 
• Fast Set and Reverse Power Remote Control Circuit Breakers protection 

Imperial Consultants 

 Optimising the operation of the SOP for three terminal and two terminal connections. 
 Algorithm of the SOP to provide support to increase capacity within the 400 V distribution network. 
 Algorithm to consider the physical of the constrains of the network where the SOP is connected. 

 
The Following Foreground IPR has been identified in this reporting period 
 
Turbo Power Systems 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EATL Method 1 device 
 
The means to open the LV circuit breaker by using an external input (for example closing of the contact of a 
relay). This enables Reverse Power Protection and Inter-tripping functionality. 

Name Description Type 

105024-a               
                   

Inverter Control Card  Hardware 
 

TP366 Inverter control Card software Software 
 

TP366       Control.C  C Source file 
 

TP366  IoControl.C  C Source file 

TP366  IOControl.H  C Source file 

TP367 PLC firmware  Software 

TP368 Diagnostics and monitoring 
card  

Software 

TP369 Control Card test software  Software 

TP375 Digi Module Comms Software 




