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1. Executive summary 
 

1.1 Project background 

The growth of Low Carbon Technologies (LCTs) will have a significant effect on electricity distribution networks. The 

Active Response project aims to demonstrate active reconfiguration of the network and the use of power electronics to 

support the growth of LCTs. 

 

At UK Power Networks we strive to enable the uptake of LCTs at the lowest cost to customers. As such, we are 

developing a toolbox of smart solutions to ensure we have the right solution for any challenge we might face. The Active 

Response project will deliver two physical smart asset solutions – also known as Power Electronic Devices (PEDs) – 

which can provide a range of benefits, including the deferral of costly network reinforcement. These solutions are the 

second-generation Low Voltage (LV) Soft Open Point (SOP) and a novel High Voltage (HV) Soft Power Bridge (SPB). 

The project will also deliver an advanced optimisation and automation software solution that can deliver benefits over a 

wide area if the enabling technologies are in place. This advanced optimisation and automation solution will be part of a 

larger Active Network Management (ANM) platform. The SOP and SPB can control power flows, fault levels and voltages 

on the LV and HV networks respectively. In order to maximise network capacity, the ANM platform will optimise the 

network configuration through changing open points on the network and also optimise the behaviour of the SOPs and 

SPBs. 

 

Active Response is funded through Ofgem’s Network Innovation Competition (NIC) mechanism. The project started in 

January 2018 and will complete in November 2021. It is a collaborative project with partners being Scottish Power Energy 

Networks (SPEN), Turbo Power Systems (TPS), CGI and Ricardo Energy & Environment. By partnering with SPEN we 

can ensure that the methods, once proven, are deployable to at least five of the 14 licence areas in Great Britain (GB) 

and hence wide applicability is highly likely.  

 

If proven successful, Active Response could save customers across GB £271m in reinforcement costs – approximately 

£9.34 from every customer’s bill – by 2030. As well as reducing reinforcement costs, the project aims to help reduce 

overloading on circuits; this in turn will reduce Customer Interruptions (CI) and Customer Minutes Lost (CML), the key 

parameters for measuring the frequency and duration of power cuts experienced by customers. 

 

The project aims to initially trial the use of PEDs and ANM software in several trial areas. The trials will be broken down 

into two key methods: 

 

1) Network Optimise – trialling the optimisation and automatic reconfiguration of HV and LV networks in 

combination, using remote control switches and SOPs 

2) Primary Connect – trialling the use of controlled transfers between primary substations, using the SPB to share 

load and optimise capacity 

 

Once Network Optimise and Primary Connect have been trialled successfully in isolation, they will be trialled in 

combination as the fully integrated Active Response trial. Further detail on the trial methods is provided in UK Power 

Networks’ Full Submission Pro-forma (FSP), which is available on our Innovation website. 

 

https://innovation.ukpowernetworks.co.uk/projects/active-response/
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1.2 Summary of progress 

 

This Project Progress Report (PPR) – the fourth for Active Response – covers the period July to December 2019. Our 

previous PPR, covering January to June 2019, is available here. 

 

Collectively, these PPRs form the annual progress report required by Ofgem’s Network Innovation Competition 

Governance Document. The Active Response project prefers to publish PPRs every six months rather than the minimum 

requirement of annual reporting because the project advances substantially in a six-month period. It is anticipated that 

other NIC projects and stakeholders would therefore benefit from being informed of the progress and learning on a six-

monthly basis.  The next reporting period will cover January to June 2020.  

 

Overall, the project has made good progress across all workstreams in this reporting period, as summarised below.  A 

notable highlight is the successful commencement of Trial 1 in an offline software environment. The Active Response 

solution within the ANM platform used historical data from the Trial 1 network area to analyse the optimal configuration 

of the ring main unit (RMU) switches and conducted load flow simulations to check the results. 

 

Workstream 1 – Hardware development and deployment 

 

The SOPs and SPB have continued to undergo a thorough testing regime, which involves testing at every stage of build 

of the prototypes. Individual components were first tested in isolation, followed by subsystem testing that was conducted 

with increasing complexity as components were incrementally assembled, to validate their integrated functionality. The 

agile nature of this testing regime enabled the project team to continuously refine the design of the PEDs based on the 

outcome of the tests. The prototype PEDs are expected to be assembled by the end of February 2020 in preparation for 

functional testing, which will follow shortly thereafter. 

 

Workstream 2 – Software development and deployment 

 

The Workstream 2 technical group has continued to progress with the deployment and configuration of the optimisation 

software as an offline standalone tool. Development of the advanced automation solution for Trial 1 continued in this 

period, enabling Trial 1 to commence in an offline environment. Preparations including the collection of network data and 

development of optimisation software are also under way for Trials 2 and 3, which are scheduled to commence in Q2 

2020. 

 

https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2019/07/Active-Response-Project-Progress-Report-July-2019.pdf
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Workstream 3 – Project planning, trials and analysis 

 

Workstream 3 has been working on the detailed Trial Design for each of the four Active Response Trials. For each trial, 

the project team undertook site visits and liaised with field engineers, planning engineers and the delivery team within 

UK Power Networks to prepare comprehensive trial designs and hardware installation schedules. 

 

Workstream 3 has also taken on the scope to specify the requirements for the LV circuit breakers and zero-crossing 

circuit breaker (ZCCB), which was previously allocated to Workstream 11. The ZCCB is a key component of the link box 

switch assembly together with their associated monitoring and communications solutions. Following thorough market 

analysis and engagement, it was identified that the solutions required for link box assembly (including monitoring and 

communications) were not available as commercial off-the-shelf products. As such, further market engagement was 

undertaken to secure the services of a supplier who could meet the solution budget and requirements. 

 

The names of the LV circuit breaker and ZCCB suppliers will be officially disclosed in the next reporting period because 

the contracts had not been executed at the time of writing.  

 

Workstream 4 – Learning and dissemination  

 

Workstream 4 has liaised closely with the other workstreams to ensure that the project learning is disseminated 

successfully. The communications strategy continues to be implemented to raise awareness of the project objectives, 

technology and learnings. The collaboration with SPEN has continued to deliver benefit, with both parties providing 

valuable technical support to ongoing projects and sharing experiences of designing and deploying PEDs across peer 

Distribution Network Operators (DNOs) and the wider industry. Presentations at the Low Carbon Network Innovation 

(LCNI) conference 2019 have raised the profile of the project and developed useful contacts who are interested in 

attending future Active Response dissemination events and workshops.  

1.3 Risks and issues 

 

The project continues to apply robust risk management procedures to reduce the probability and impact of risks 

materialising. The current risks and issues are presented in Section 11. Several risks that were mentioned in previous 

reports have materialised and are impacting some of the project activities; these are being closely managed on a weekly 

basis. Further detail is provided below. It is not anticipated that the issues above will result in a material change to the 

project. 

 

 

Ref Issue Impact Mitigation 
Target 

close date 

Status 

R39 Installation of RTUs 
by UK Power 
Networks’ LV 
Visibility project is 
tracking behind 
schedule. 

Delay to the online 

stage of Trial 1; delay to 

online stage of Trial 2. 

Active communication with 

the LV Visibility project is 

ongoing. A staged approach 

to the trials has been 

developed so that results can 

be obtained from offline trials 

with ANM software. 

Q1 2020 Live 

                                                      
1 The scope of the LV circuit breakers and ZCCB is closely aligned and dependent on the design of the trials so the project team has 
decided to include it in Workstream 3, whereas Workstream 1 is concentrating on the development and supply of the PEDs. 
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Ref Issue Impact Mitigation 
Target 

close date 

Status 

R46 Delays in the testing 
of SOP components 
has pushed back the 
functional and 
qualification testing 
of the devices. 

The build of the SOP is 

delayed, incurring 

delays to testing and 

commissioning of the 

devices.  

The project team has agreed 

a revised submission date for 

Deliverable 3 with Ofgem2. 

The strategy for Trials 2 and 

3 has been revised to allow 

for a staged approach, which 

will first model the PEDs in an 

offline software environment 

– this enables meaningful 

results to be collated before 

the PEDs are physically 

installed on the network. 

Q1 2020 Live 

R48 PowerOn Advantage 
upgrade for LPN has 
been moved from Q3 
2019 to Q2 2020.  

Trial 2 online trials will 

need to start later than 

originally planned.  

Staged approach to Trial 2 so 

that preliminary results can 

be obtained from offline trials 

with ANM software. 

Q2 2020 Live 

R54 UK Power Networks’ 
Control Systems and 
Automation (CSA) 
team has limited 
resources to provide 
assistance to the 
project in the 
required timeframes. 

The start date for trial 

stages involving 

PowerOn integration will 

start later than originally 

planned. 

Active communication with 

the CSA team. A staged 

approach to the trials has 

been developed so that 

results can be obtained from 

offline trials with ANM 

software. 

Q2 2020 Live 

 

 
  

                                                      
2 During the reporting period, revised submission dates for Deliverables 3, 4, 5 and 6 were agreed with Ofgem. Details are provided 
in Section 7. 
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2. Project Manager’s report 
 

The project made good progress during the reporting period (July to December 2019), focusing on the following areas: 

 

 Ongoing project planning, which is vital for tracking the effects of changes to workstream plans on the overall 

project and mitigating associated risks 

 Working with the software supplier for the advanced automation and optimisation system (ANM platform) to 

develop Active Response software solutions for Trials 1, 2 and 3 

 Planning for trials by preparing the necessary data and Information Technology/Operation Technology (IT/OT) 

systems as well as the release integration and test strategy 

 Component testing and building of prototypes of the PEDs 

 Identification of LV equipment suppliers 

 Appointment of an academic partner for the Research Package 3 (Conventional Network Equipment Impact 

Study) 

 Detailed design of the four project trials, considering the characteristics of each site 

 Ongoing engagement with UK Power Networks’ stakeholders in preparation for the trials and to plan for 

implementation into business as usual (BaU) processes 

 Ongoing engagement with SPEN to share learning between Active Response and SPEN’s LV Engine NIC project 

 Ongoing dissemination of the project in the wider industry within the UK, Europe and internationally 

 

The following sections present reports for the individual workstreams covering progress made during the reporting period, 

challenges encountered, lessons learned and the outlook for the next reporting period.  

 

Project Partner meeting updates 

 

The project team recognises the importance of close collaboration between Project Partners to successfully deliver such 

a complex innovation project. The project team held project coordination meetings in London on 19 July and 22 October 

2019 which provided an opportunity for all Project Partners to discuss and review progress of the project to date, plan 

for upcoming dependencies between workstreams and agree priorities for the coming months. The project team aims to 

hold Project Partner meetings on a quarterly basis, with the next meeting scheduled for January 2020.  

 

The Project Partner meeting covered a number of key points, including: 

 

1) Workstream updates – each workstream lead provided an update on progress to date, the focus for the next 

period, risks and issues 

2) Project governance – an overview of the current governance and a session to discuss what is working well and 

what can be improved 

3) Collaborative planning of tasks over the next 12 months 

4) Planning for workshops and engagement with UK Power Networks’ stakeholders 

5) Technical discussions requiring input from multiple workstreams 

6) Risks, issues and mitigation 
 

Figure 1 shows the project team at the Project Partner meeting on 22 October 2019. 
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Figure 1 – The project team at the Project Partner meeting in a collaborative planning session 

Project team 

 

During the reporting period, UK Power Networks recruited a new team member to fill the Workstream Technical Lead 

role, which has been vacant since the previous Workstream Technical Lead (Workstreams 1 and 3) took over as UK 

Power Networks’ Project Manager in the previous period. In the interim, the Project Manager from Ricardo Energy & 

Environment has provided additional support to the UK Power Networks Project Manager.   

 

Additionally, the incumbent Workstream 2 Lead accepted another role within UK Power Networks which primarily 

supports the development of the wider ANM platform; however they will continue to support Active Response as a subset 

of ANM. In order to ensure that the project workstream progresses as per plan, UK Power Networks recruited a new 

team member for this position who started in December 2019.  

 

2.1 Workstream 1 – Hardware development and deployment 

 

Workstream 1 is responsible for hardware development and deployment. The workstream is delivered in partnership with 

Turbo Power Systems (TPS), who is developing the SPB and SOP. 

 

The SPB is being developed as a first-of-kind device for this project and the SOPs have been fundamentally redesigned 

from the previous versions that were used in UK Power Networks’ Flexible Urban Networks – LV project. Considering 

the novel nature of the SPB and SOPs, TPS undertook a thorough testing regime which involved testing at every stage 

of build of the prototypes. As such, all individual components were first tested in isolation and independently. In this 

period, subsystem testing was conducted in increasing complexity as components were incrementally assembled, to 

validate their functionality. This robust approach enabled TPS to identify potential issues early in the build process, 

thereby mitigating technical performance risks and delays during the trials. The implemented process also minimised the 

impact of an unexpected failure of long lead time components, which would otherwise have introduced delays. 
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Progress during this reporting period 
 

During this reporting period, the workstream focused on the following activities for development of the SOPs and SPB: 

 

 Control and communications: 

o New communications gateway (IPconvLite) successfully tested with Remote Terminal Unit (RTU) to 

ensure reliable PED communication with Advanced Distribution Management System (ADMS) 

o Control cards interlink initially established via the internal Ethernet switch 

o Supervisory control functions implemented on control card but not tested 

 Stacks (a component of the PED responsible for modulating current and voltage for each phase): 

o New direct current (DC) busbars designed and procured for first unit testing, this fits both 2T (two 

terminals) and 3T (three terminals) SOPs 

o New alternating current (AC) busbars designed and ordered for the SOPs 

o Gate drive interface board designed for the SOPs 

o Input PED (3 phases) running on rated voltage and near rated current using final gate driver boards for 

the SPB 

o Water cooling provision for testing the SPB PEDs 

 Inductors: 

o 3 different designs of inductors tested following high heat generation issues identified with the initial 

inductors that were tested 

o 2T inductors ordered for all 6 SOPs 

o SPB Input PED (3 phases) with pulse width modulation (PWM) filter and electromagnetic compatibility 

(EMC) filter running on rated voltages: thermal measurements are showing forced air cooling will be 

needed for the inductors 

o SPB Test output PED (1 phase) PWM filter at rated conditions 

 Mechanical design: 

o Stacks mechanical design is complete 

o 2T cabinet is populated and the design is 95% finished 

o 3T design started 

o PED mechanical frame: concluded drawings for manufacturing 

o SPB enclosure: concluded drawings for manufacturing 

 Thermal analysis: 

o 2T thermal analysis finished – to be tested 

o 3T thermal analysis started 

 Components delivery/procurement: 

o EMC filter prototype received  

o Heat sinks for first unit received 

 Control 

o SPB software coding and debugging  
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Among the aforementioned completed milestones, the mechanical design of the PED is one of the most important 

activities completed as it influences the electro-mechanical performance and installation procedure of the unit.   

The 2T SOP and 3T SOP mechanical models (see Figure 2) have been developed considerably over this period to 

optimise overall size and weight in relation to the position of key components such as stacks, inductors etc. The 2T 

enclosure has been ordered and many of the components for the first unit have now been received.  

 

 

Figure 2 – Design renders of the 2T SOP cabinet (left-hand side) and the 3T SOP cabinet (right-hand side) 

The completion of this significant milestone provided the required detailed information for the full assembly of the SOP 

prototypes and testing of the full units. 

Considerable progress has also been made on mechanical modelling of the SPB, with the first enclosure in manufacture 
by the supplier. This represents a fundamental step for the completion and assembly of the full SPB prototype. In 
particular, during this period the team finalised the modular PED frame for the SPB including the optimal arrangement of 
each of the components that form the unit (see Figure 3). 

 
Figure 3 – A design render of the PED mechanical frame 
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The detailed design of the modular mechanical arrangement of the SPB provided a solid foundation for the overall 

mechanical model; the drawings for which are expected to be completed in the next reporting period. The result of the 

SPB detailed modelling is shown in Figure 4 .   

 
Figure 4 – A design render of the full SPB assembly seen from the rear 

 

In parallel with this piece of work, the 11kV system with a cooling flow and rated power through a load bank has been 

successfully tested (see Figure 5), confirming the robustness of the designed solution. 

 
Figure 5 – SPB test cell configuration 
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Challenges and lessons learned 

 

This section describes the main challenges and lessons learned in the workstream in this reporting period.  

 

 PED inductors 

Issues were experienced with the inductors initially used for the SOPs. The problem was identified during the 

testing phase, when the thermal performance of the inductors did not align with the figures stated in the supplier 

datasheet. The primary challenge was associated with the overheating effect of high frequency switching (20kHz) 

on the components. To mitigate this, the team considered a number of options such as increasing the size of the 

cabinet, revisiting the cooling fan design and engaging with the supplier to optimise the design of the inductors.  

Additionally, the team worked closely with various suppliers to investigate alternative core materials with good 

performance at the high switching frequency of 20kHz. These mitigation actions extended the procurement 

phase of the programme for the subcomponents due to the long lead times of the inductors prototypes, which 

has also affected the timeline for functional and performance testing of the SOP. However, these actions have 

delivered valuable learning and resulted in the identification of two acceptable core materials that demonstrated 

good performance at 20kHz and at full load, which will ensure a smooth integration and high performance of the 

SOPs. 

 

 SPB Common Mode Filter 

During the initial tests, based on the injection of currents with different levels of harmonics to test the performance 

of the filters, a need for circuit optimisation and a change in filter topology were identified. Though the filter was 

initially designed to avoid poor electrical performance of the filter, the tests demonstrated a high level of 

harmonics on the current and voltage of each component. It was also necessary to develop control software that 

generates a soft turn on sequence of the power stage of the PED, to avoid high inrush currents during the start-

up of operation which leads the magnetic core to saturate and, as a consequence, a current increase that may 

cause damage or trip by overcurrent. 

 

To manage these challenges, a software model was created and laboratory experimental tests with the PED 

were performed to compare the findings between virtual and real environments.  A similar approach was followed 

in the case of PWM filters. The outcome of these advanced simulations and validations led to the definition of a 

suitable ‘soft turn-on’ procedure that was implemented in the control software of the PED in order to guarantee 

the smooth and safe operation of the unit with minimised inrush currents and harmonics. 

 

 Design of DC busbars 

The main objectives in the design of the DC busbars are to minimise the switching loop inductance and exploit 

the fast switching characteristics of SiC (Silicon Carbide) MOSFETS (metal–oxide–semiconductor field-effect 

transistors). To do so, a uniform distribution of current all over the +DC % -DC plates is required and can be 

realised by a symmetrical arrangement of the modules and capacitors. Finite element analysis (FEA) simulations 

were required to define such a suitable capacitors arrangement. 

 

Initial simulation results suggested that the current distribution over the +DC and -DC planes is not uniform, due 

to asymmetry caused by the Bulk Capacitors orientation. The middle Half-Bridge module also had smallest 

switching loop impedance, which can result in higher current flow in middle device during the turn-on switching 

transition. Based on the learnings derived from the analysis, the orientation of one of the bulk capacitors was 

changed to make the design more symmetrical and FEA simulation results proved the effectiveness of the 

approach (see Figure 6 ). 
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Figure 6 – Symmetrical distribution of DC busbar 

 PED Enclosure Design – the initial enclosure design was considered very intricate for an optimal manufacturing 

process of the PED frame. The structure consisted of a number of welded angle pieces which would introduce 

criticalities into the structural integrity of the enclosure. In light of this, the team took an alternative approach by 

using laser cutting processes, which ensured structural robustness as well as an optimised manufacturing 

process.  

 

 Water Cooling Testing – the SPB requires a high voltage cooling system with de-ionised water with a high level 

of purity and low conductivity. A specific rig was made by the design team in order to run realistic tests on the 

cooling system that will  be installed in the fully assembled unit.  The test was successful – not only did it provide 

a Design for Manufacture (DFM) guarantee, it also allowed the mechanical model to be finalised prior to receipt 

of the main enclosure. In fact, the team identified the opportunity to install it as a module of the Trial 3 SPB, 

which would be bolted to the main enclosure framework in order to speed up the assembly time.  It was decided 

that for the second SPB for Trial 4 the water cooling will have accurate positional locations which will allow 

bracketry to be fitted with a high confidence level – further improving the design. 

 

 Control – The control code was developed by a TPS control engineer focused solely on code functionality, rather 

than efficiency and portability. This introduced the practical challenge of a possible loss of functionality during 

transfer from the virtual environment to the control board. One of the key lessons learned is that embedded 

engineers should work in close coordination with control engineers to ensure the output is fit for practical use.  

Outlook for next reporting period  

The next period will see significant progress in the build and testing of the PEDs and the stacks for the SOPs. Key 

activities are described below: 

 

 Further optimisation on control card and codes split to reduce calculation delays  

 Further tests on control cards  

 Testing the new stack design 

 Start first 2T SOP unit assembly 

 Receive SPB PED mechanical frame and assemble one complete PED unit 

 Receive SPB enclosure and assemble one complete SPB unit 

 Decision on cables termination into the 2T SOP cabinet 

 Finalise the mechanical design of both 2T and 3T SOP inductors 

 Finalise 3T SOP mechanical design 

 Design confirmation of 3T SOP thermal analysis 
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 Procurement and delivery of 2T SOP cabinet 

 Procurement and delivery of 3T SOP inductors 

 Test complete SPB PED unit at rated conditions 

 Tests of series switch for SPB at 11kV 

 Receive and install auxiliary test transformers for PED testing 

2.2 Workstream 2 – Software development and deployment 

 

Workstream 2 oversees the development of the Active Response optimisation algorithms as part of the wider ANM 

software solution. 

 

This reporting period marks the beginning of the Active Response trials. In August 2019 the ANM supplier started working 

with optimisation software to deliver the functionality required for Trial 1.  A trial design document was developed for Trial 

1 by Workstream 3 in collaboration with Workstream 2. The document breaks down the trial into smaller stages with 

success criteria and desired outcomes defined for each stage. More importantly, as part of this work, relevant asset 

information required for performing network optimisation was identified and imported into the network models for Trial 1. 

 

Since the last reporting period, the Active Response Workstream 2 technical group has progressed with the deployment 

and configuration of the optimisation software as an offline standalone tool in preparation for the live trials. Trial 1 has 

officially started in the developed offline environment (Grid360) and preliminary analysis has been completed. The results 

show that the tool was able to evaluate the network data, run power flow and provide optimised normally open points 

topology. The logical architecture of this solution is presented in Figure 7. 

 

Figure 7 - Logical architecture of Active Response optimisation software (for offline analysis) 
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Progress during this reporting period 

 

As well as launching Trial 1, the Workstream 2 team has successfully established a cloud development environment to 

be used for testing of the optimisation software. Current network optimisation is offline, meaning that it is only used for 

carrying out desktop studies and there is no link to the live control system to implement the proposed network switching. 

Once configured and tested, the optimisation software will be deployed in the on-premises UK Power Networks pre-

production environment for running the online Active Response trials. This will require the creation of appropriate 

interfaces with the SCADA system and ANM component integration. 

 

As communicated in previous PPRs, the go-live date of the wider ANM solution has been delayed. In order to mitigate 

the delivery risk for Active Response, the project team took the decision to decouple the main release of the ANM 

software from the actual offline trials required for the initial stages of Active Response Trial 1. This meant the first results 

of Trial 1 (moving of normally-open point on 11kV network to optimise for feeder balance) could be demonstrated, 

providing valuable experience for the project team as it prepares for subsequent stages of the project. 

 

During this reporting period, the project team has focused on the following activities: 

 

 Deploying and configuring the power-flow optimisation software in the sandbox cloud environment 

 Performing Unit Tests for the main functions, including: 

o Nexant Grid360 setup 

o Importing branch impedances 

o Importing Common Information Model (CIM) files with network topology 

o Importing secondary transformer load profiles 

o Running state estimation on pseudo-measurement data 

o Running a distribution load flow on a network parsed through a CIM file 

o Performing active and reactive load optimisations by monitoring load flows on selected feeders using 

varying network configurations (moving normally-open points) 

 Performing Factory Acceptance Testing for the core ANM functional and non-functional requirements for ANM 

Release 1 

 Participating in ANM solution release planning, ensuring Active Response project requirements are delivered in 

time for the trials 

 Baselining the detailed design and technical architecture documents for the Active Response optimisation 

solution (including ANM software): 

o Logical Architecture Design Document (LADD) – this document outlined the logical architecture of the 

Active Response solution. It has since been merged with the wider ANM LADD for the UK Power 

Networks business 

o RTU specification document – this document outlines the specification for the RTU enhancements that 

UK Power Networks will require to support the Active Response trials 

o Active Response data catalogue – this document lists the data sources needed to perform Active 

Response optimisations as well as master BaU systems that host this data 

o ANM Master Test Plan – High-level release, integration and test strategy – this document defines the 

overall release, integration and test strategy for the Active Response IT/OT solution, including new and 

modified network devices (e.g. RTUs, PEDs), tele-controlled LV switchgear and their associated RTUs 

 Working with Aston University to review the design of the optimisation software architecture as part of Active 

Response research package 2: Deliverable 1 document has been received and approved 
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 Working with RTU manufacturers to develop and implement a more frequent analogue reporting mechanism 

which triggers connection with ADMS upon a significant change of a value; additionally, initial connectivity 

between PEDs and RTUs has been successfully demonstrated using the DNP3 communication protocol 

 Formulated software release plan with required functionality for each incremental release of the ANM solution 

in 2019-2020 

 Enriching asset data available in the ADMS database for the newly drawn LV network of the Active Response 

Trial 2 area 

 Performing a successful export of Active Response Trial 1 area network boundary from ADMS; demonstrating 

a successful import of that CIM file in the Nexant Grid360 database for subsequent analysis and optimisations 

 Defining supervisory control input/output signals as well as main modes of operations for PEDs 

 Finalising requirements for the DPlan distribution planning software through conducting three workshops with 

the software provider, Ambertree 

 Engaging with General Electric (GE) in workshops to define integration requirements between existing ADMS 

and the new optimisation solution 

 Coordinating work between TPS and Nexant (one of the suppliers for the ANM solution) to define simulation 

models for SOP and SPB devices in the ANM solution 

 Purchase, procurement, deployment and setup of the on-premises hardware required for hosting the ANM 

solution 

 Definition of the criteria for Trial 1 online and offline optimisations 

 

Figure 8 represents the network area of Trial 1 (the North West feeder group of the Trinity Crescent primary substation), 

taken from the ADMS system.  A screenshot of a Nexant Grid360 optimisation software user interface is presented in 

Figure 9. 

 
Figure 8 – Trinity Crescent 11kV North West Feeder Group Schematic Diagram (Overview of ADMS diagram) 
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Figure 9 – Grid360 User Interface 

The screenshot in Figure 10 shows a table with proposed switching cases for implementation as part of the Trial 1 

optimisation algorithm. 

 

 
Figure 10 – Switching cases proposed by Grid360 
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Challenges and lessons learned 

 

This section describes the main challenges and lessons learned in the workstream during this reporting period: 

 

 Uncertainty associated with integration of the optimisation software with ADMS and general ANM 

solution go-live – The main challenge observed by Workstream 2 has been the risk associated with further 

delays to the ANM solution roll-out.  As communicated in previous PPRs, the go-live date of the wider ANM 

solution has been delayed. In order to reduce the delivery risk for Active Response, the project team has taken 

the decision to decouple the main release of the ANM software from the actual offline trials required for the initial 

stages of Active Response Trial 1. Successful demonstration of the Trial 1 optimisations depends on the 

availability of the ANM software platform. Subsequent trials have a greater level of external dependencies, since 

they would require integration with ADMS, software modifications from the vendor of the ADMS to support 

modelling of PEDs, and the set-point issuing mechanism for the PEDs. Engagement is ongoing with relevant 

internal stakeholders so that they are aware of the project’s expectations and can plan accordingly. 

 Availability of key asset data in CIM export – The HV and LV network models for the Active Response Trial 1 

and Trial 2 areas are available in CIM format. However, transformer capacities, cable types and equivalent 

impedances are not yet available in ADMS.  As discussed in Sections 1.3 and 11, the project team is monitoring 

an issue related to resource constraints in UK Power Networks’ Control Systems and Automation team, which is 

delaying the population of this data in the ADMS.  

 Cross-workstream communication – One of the lessons learned is the fundamental importance of cross-

workstream communication. Since the Project Partners are geographically spread across the UK, it is not always 

easy to organise ad-hoc meetings and workshops. As a mitigation, the Project Partners have scheduled key 

project events well in advance.  

 Hardware and software development are highly interconnected – The project team has successfully 

demonstrated communication between a PED master controller card and an RTU. Proving end-to-end 

communication between the ANM platform and a PED will be done when an assembled PED prototype is 

available. As a mitigation, Workstream 2 is currently working with the ANM supplier to deliver simulation models 

for PEDs to test the optimisation algorithms. 

Outlook for next reporting period 

During the next reporting period, Workstream 2 will focus on the following activities: 

 

 Documenting the deployed ANM solution in the Physical Architecture Design Document and technical design 
specification document 

 Extending the integration between various ANM solution components to achieve Active Response trial objectives 

 Testing the newly developed RTU change reporting mechanism in a live secondary substation  

 Testing the end-to-end communication link between a PED and the ANM platform 

 Configuring PED input/output (I/O) points in the ADMS and drawing new component symbols 

 Running Trial 1 in stages, in accordance with the trial design document 

 Engaging with GE to ensure integration of the optimisation software with ADMS 

 Ordering DPlan software enhancements from the supplier in order to meet the objectives of the Active Response 
project 

 Sourcing, transforming, modifying and importing key asset information data for trials in order to improve accuracy 
of the optimisation algorithms 

 Testing ANM solution functionalities for incremental releases (R1.0, R1.1, R1.2, R2.0) 
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 Daily participation in software planning sprints for ANM with suppliers 

2.3 Workstream 3 – Project planning, trials and analysis 

 

Workstream 3 covers the following tasks: 

 

 Project planning 

 Project progress monitoring 

 Use case development 

 Engineering concept design 

 Trial site selection 

 Trial design and management 

 Trials analysis 

 Business case review 

 Specification of LV switches and coordination of development of link box switch and ancillary functions3 

Progress during this reporting period 

 

The main activities undertaken by Workstream 3 are discussed in more detail below. 

 

Use Case development 

 

The Use Cases are reviewed regularly at key stages of the project to confirm their validity. An update of the Use Case 

document was completed in October 2019 to ensure alignment with the ANM solution development and latest information 

on the UK Power Networks business processes. 

 

The Use Case document includes both the Business Processes Use Cases and the Functional Use Cases. The Business 

Process Use Cases were focused on describing how UK Power Networks users would interact with the Active Response 

solution, while the Functional Use Cases dealt with the technical use cases to inform the design of the software systems 

and hardware devices. 

 

Trial Design Documentation 

 

Trial Design documents have been produced for Trials 1, 2 and 3 of the Active Response project. These detail: 

  

 The objectives of the trial  

 Specifics and considerations of the optimisation that is to be performed 

 Strategy and phasing of the trial period 

 Location and network details, including:  

o number of substations on each HV feeder  

o number of substations with HV and LV RTUs  

o interconnections to other HV feeders and feeder groups  

                                                      
3 During the reporting period, the tasks associated with specifying the LV switches and coordinating the development, testing and 

implementation of novel LV devices were transferred from Workstream 1 to Workstream 3. A subheading has been included in the 

next section to provide further detail on the LV switches. 
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o schematic and geographic diagrams  

o cable types and ratings 

o measurement points 

 

 Key Performance Indicators  

 

Detailed design for each of the trials is now complete with initial locations for SOPs, remote controlled LV switchgear and 

monitoring points selected. The process for detailed design and delivery has been determined and started for each 

location requiring installation of hardware. 

 

One of the key elements of the trials is the link box switches and all the associated ancillary functions (monitoring 

functions and communication systems) to allow for remote switching of the LV network. One of the learnings from FUN-

LV was that the link box switches used in that project had some limitations. The salient issues are listed below:  

 

 The existing link box switches are inadequately rated for fault withstand energy and have had issues with 
thermal performance 

 The devices are restricted to a relatively low number of switch operations, i.e. approximately 1,000 operations 

 Low reliability of communications techniques such as power line communication 

 

Following a detailed market survey, it was established that there were a number of challenges associated with the 
availability of link box switches that could potentially be used for the Active Response trials. The project team identified 
six companies that were conceptually capable of delivering a product in line with the project requirements. Only one of 
the six suppliers demonstrated a willingness and capability to design and deliver the components to the technical 
requirements within the project’s timescales. 
 
The agreed scope for the selected link box switch supplier is to design, develop, test and deliver the following 
components: 

 

 An “enhanced protection unit” to provide a fast-response signal to open the remote-controlled circuit breakers 
if reverse power is detected, current exceeds a set limit or an RMU trips 

 A solution to monitor link box switch operational characteristics 

 A link box circuit breaker device (ZCCB) that could overcome the technical challenges listed above for the 
devices currently available on the market 

 A solution to provide communication of link box switch data over the mobile network 
 
The components will be developed in discrete stages with “stage-gate” decisions required from UK Power Networks to 
proceed to the next stage. This approach has been taken to mitigate the risks associated with the development of these 
components. 
 
It was not anticipated during the planning stage of Active Response that such extensive development of link box switches 
and ancillaries would be required, because it was envisioned that suitable solutions would be available on the open 
market. Therefore, the development of these components represents significant added value provided by Active 
Response in addition to that described in the FSP. It is anticipated that development of these components – with their 
enhanced functionality – will enable UK Power Networks and other DNOs to unlock further potential for flexible operation 
in LV networks. Even though the development of these components was not included in the original project scope, the 
project team has managed to incorporate the additional costs within the original budget. 
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Challenges and lessons learned 

 

 Challenges encountered by Workstream 3 during the period have been associated with the logistics of 

installing the trial equipment. Installation of equipment in primary and secondary substations as well as in 

street locations (e.g. on pavements) requires coordination of multiple stakeholders both within UK Power 

Networks and also externally (e.g. local authorities). This has required a considerable amount of project 

resource to coordinate, and will continue to do so as the project progresses through the installation, 

commissioning, trial and decommissioning phases.  

  

 Design of the equipment position within the trial network has also been challenging. In particular, the 

uncertainty associated with the capability and delivery timescales of the LV switching devices has meant 

that designing the trial hardware within the selected network has not been straightforward. The workstream 

has adopted a phased approach to the installation requirement, to ensure that the objectives of the trial can 

be met.  

 

None of the challenges mentioned above has developed into an issue affecting the agreed project direction. 

Outlook for next reporting period 

 

The following activities are planned for Workstream 3 during the next reporting period: 

 

 Continue site specific design and preparations for the trial locations 

 Installation of RTUs at trial locations 

 Close collaboration with UK Power Networks’ field engineers, planning and delivery teams to finalise and deliver 

the site installations 

 Engagement with local authorities to obtain installation permits for pavement-mounted PEDs 

 Finalise network protection studies in collaboration with UK Power Networks’ planners 

 

2.4 Workstream 4 – Learning and dissemination 

 

Workstream 4 is responsible for learning and dissemination activities. These are critical aspects of the project and will 

ensure that DNOs across GB can build on the findings of Active Response and avoid unnecessary duplication of work 

at customers’ expense. A further benefit of knowledge dissemination is the active engagement with DNOs and the wider 

industry to ensure the project remains abreast of the latest technological and operational advancements.  

Progress during this reporting period 

During this reporting period, the Workstream 4 activities have focused on three key areas: 

 

 Implementing the Active Response communication strategy by sharing the project’s objectives and findings to 

stakeholders through presentations at industry events and publications on the project website 

 Implementing the joint collaboration plan with SPEN by coordinating the inaugural industry workshop focusing 

on the application of PEDs on the UK electricity network in order to engage with technology providers and 

developers to foster market growth and inform future developments to broaden technical offerings of the sector 

 Coordination with internal and external stakeholders overseeing the deployment of the new ANM platform   
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The project web page is the main portal for sharing learning and is regularly updated with the latest learning documents. 

Internal stakeholder engagement activities also play an important role in guiding deployment of the new technologies 

and practices within the business and support the successful transition into BaU.  

 

The ongoing collaboration with SPEN is proving to be successful, both as technical design authority and knowledge 

dissemination partner. Members of both Active Response and LV Engine project teams have provided support to each 

other by reviewing design documents and attending Project Partner meetings in order to share learning. The collaboration 

was demonstrated at the LCNI 2019 conference (see Figure 11) where joint presentations were given at both companies’ 

stands, demonstrating the commitment from both parties to collaborate effectively. In addition, the joint sessions 

facilitated further discussions with other DNOs with similar interests in the use of PEDs. As a result, one additional DNO 

has signalled its interest in attending future collaboration workshops. 

 

 
Figure 11 – Active Response presentation and collaboration with SPEN at LCNI 2019, Glasgow (30-31 October 2019) 

The LCNI 2019 conference was attended by a wide range of industry stakeholders including international DNOs, 

Transmission Network Operators, technology vendors and consultants. The objective was to present an overview of the 

project, progress to date and learnings to a range of stakeholders across the industry. Dissemination sessions were 

coordinated with the LV Engine project and presentations given at both companies’ stands to extend the audience and 

demonstrate the collaborative efforts of both parties. 
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In addition to the industry-facing knowledge dissemination activities above, valuable engagement with UK Power 

Networks’ internal stakeholders has been ongoing during the hardware development, software development and trial 

design processes to ensure the solutions adhere to operational requirements and demonstrate benefits. Recent internal 

engagement activities have taken the form of workshops for technical design, specification review, trial design and site 

selection to gain input from key stakeholders.  

 

As the learnings from the trials are gathered, the project team will continue to engage with stakeholders from licence 

areas outside the trials, such as network planners, to ensure the trials demonstrate the necessary requirements for BaU 

roll-out across the business. During the project trials, the form of engagement activities will evolve and make use of 

intranet and social media platforms to report the findings. 

Challenges and lessons learned 

 

No challenges were encountered with respect to Workstream 4 during the reporting period.  

Outlook for next reporting period 

 

The following activities are planned for the next reporting period: 

 

 Dissemination of learnings from Trial 1 

 Coordination of industry workshops following completion of the inaugural session in November 2019 

 Technical sessions with ANM stakeholders during initial hardware and software integration testing 

 Updating and publishing latest documents on the Active Response web page 
 

Figure 12 shows the high-level dissemination activities which are planned throughout the project lifecycle. These have 

been highlighted in the FSP.  
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Figure 12 – High-level dissemination plan 
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3. Business case update 
 

We have not discovered any new information that affects the business case; thus the business case remains consistent 

with our FSP.  

 

Figure 13 shows the total expected benefits of Active Response when rolled out across GB, split between the two Active 

Response solutions. The blue bars show the benefits realised from the Network Optimise solution. The green bars show 

the benefits realised from the Primary Connect solution.  

Figure 13 – Benefits of Active Response 
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4. Progress against plan 
 

Figure 14 shows the high-level project plan for Active Response. In the next few sections we describe the progress of more specific items in the detailed project plan.  

 

 

 

Figure 14 – High-level project plan 
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Workstream specific plans are maintained for each of the workstreams and these feed into the overall project plan that 

is reviewed and updated on a monthly basis as part of our internal innovation procedure.  

 

Project progress calls were held fortnightly with all workstream leads and key contributors to discuss the progress of all 

current tasks and dependencies. The project has established efficient working procedures and workstreams are focused 

on delivering long-term tasks. Workstream progress calls were held on a weekly basis and managed by the leads.  

 

The overall project calls considered the high-level activities and those involving cross-workstream contributions and 

dependencies, whereas the specific workstream weekly calls captured the detailed actions and activities. On the 

fortnightly workstream calls, actions were logged and tracked. Project risks were also logged and transferred to the 

project risk register on a monthly basis.  

4.1 Summary of changes since the last PPR 

 

Since the last reporting period, the following notable changes have been made to the project plan: 

 

 The submission deadlines for Project Deliverables 3, 4, 5 and 6 have been amended, as agreed with Ofgem 

(see Section 7 for further details). 

 The functional and qualification testing of the PEDs has been extended due to delays encountered with the 

testing of inductors (see Section 2.1 for further details). 

 The specification, development and manufacture of the LV link box switches and ancillary functions has been 

extended to allow for the development timelines required by the supplier (see Section 2.3 for further details).  

 The trials have been subdivided into stages to allow them to start in an offline software environment. This allowed 

the project team to decouple the start of the trials from the official release schedule of the ANM software, so that 

results could be obtained earlier than would otherwise have been the case. 

 

Further details are provided in the following subsections.  

4.2 Detailed progress in the reporting period 

 

The project has made significant progress during the reporting period, as shown below.  

 

Task description Workstream Status at start 

of period 

Status at end of 

period 

Procurement of SOP components 1 In progress In progress 

Procurement of SPB components 1 In progress Complete 

Component testing and prototype build – SOPs 1 In progress In progress 

Component testing and prototype build – SPB 1 In progress In progress 

Specification of LV remote controlled link box 

switches 

1 In progress Complete 

Procurement of LV circuit breakers 1 In progress Complete 

Research Package 1: Hardware design review by 

ICL 

1 In progress In progress 

Develop IT/OT detailed requirements 2 In progress Complete 

Develop IT/OT architecture logic design 2 In progress Complete 

Research Package 2: Software design review by 

Aston University 

2 In progress In progress 
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Task description Workstream Status at start 

of period 

Status at end of 

period 

Definition of work packages for solution 

components 

2 In progress Complete 

Liaise with UK Power Networks’ LV Monitoring 

Project about installing RTUs for project trials 

2 In progress Complete 

ANM software development for Trial 1 2 In progress In progress 

Preparation of data for Trial 1 2 In progress Complete 

Preparation of data for Trial 2 2 Not started In progress 

Preparation of data for Trial 2 2 Not started In progress 

Trial design and site selection 3 In progress In progress 

Procurement of Research Package 4 – Application 

and Business Case Review 

3 In progress In progress 

Procurement of Research Package 3 – 

Conventional Equipment Impact Study 

3 In progress In progress 

Detailed trial design 3 In progress Complete 

Study impact on P2/6 network planning standard 3 In progress Complete 

Network and device protection study 3 In progress In progress 

Trial 1 – Active HV 3 Not started In progress 

Design and development of LV link box switches 

and ancillary functions 

3 Not started In progress 

Present at LCNI 2019 conference 4 Not started Complete 

Present at DNO engagement event 4 Not started Complete 

4.3 Identification and management of issues 

The project team recognises the importance of robust risk management methodologies for any project, but more 

specifically for complex innovation projects. Due to the nature of these projects, it is likely that certain risks will impact 

the overall project activities in some form. A full list of project risks identified for Active Response is provided in Section 

11. However, during this period it can be reported that four risks have begun to impact the schedule of specific project 

activities.  

 

The following issues have been recorded in the workstream reports and are also captured below. It is not anticipated 

that the issues above will result in a material change to the project. 

 

Ref Issue Impact Mitigation 
Target 

close date 

Status 

R39 Installation of RTUs 
by UK Power 
Networks’ LV 
Visibility project is 
tracking behind 
schedule. 

Delay to the online 

stage of Trial 1; delay to 

online stage of Trial 2. 

Active communication with 

the LV Visibility project is 

ongoing. A staged approach 

to the trials has been 

developed so that results can 

be obtained from offline trials 

with ANM software. 

Q1 2020 Live 
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Ref Issue Impact Mitigation 
Target 

close date 

Status 

R46 Delays in the testing 
of SOP components 
has pushed back the 
functional and 
qualification testing 
of the devices. 

The build of the SOP is 

delayed, incurring 

delays to testing and 

commissioning of the 

devices.  

The project team has agreed 

a revised submission date for 

Deliverable 3 with Ofgem. 

The strategy for Trials 2 and 

3 has been revised to allow 

for a staged approach, which 

will first model the PEDs in an 

offline software environment 

– this enables meaningful 

results to be collated before 

the PEDs are physically 

installed on the network. 

Q1 2020 Live 

R48 PowerOn Advantage 
upgrade for LPN has 
been delayed from 
Q3 2019 to Q2 2020.  

Trial 2 online trials will 

need to start later than 

originally planned.  

Staged approach to Trial 2 so 

that preliminary results can 

be obtained from offline trials 

with ANM software. 

Q2 2020 Live 

R54 UK Power Networks’ 
Control Systems and 
Automation (CSA) 
team has limited 
resources to provide 
assistance to the 
project in the 
required timeframes. 

The start date for trial 

stages involving 

PowerOn integration will 

start later than originally 

planned. 

Active communication with 

the CSA team. A staged 

approach to the trials has 

been developed so that 

results can be obtained from 

offline trials with ANM 

software. 

Q2 2020 Live 

 

4.4 Key achievements and notable events 

Key achievements and notable events in the reporting period are shown below: 

 

 Commencement of Trial 1 in offline ANM environment 

 Completion of the trial design documents for Trials 1, 2 and 3 

 Presentations at LCNI 2019 and DNO engagement event 

4.5 Look-ahead to next reporting period 

The following major tasks and milestones are planned for the next reporting period: 

 

 Write and submit Project Deliverable 3 (Learning from Hardware factory tests) (Workstream 1) 

 Functional and qualification testing of SPB and SOPs (Workstream 1) 

 Installation and commissioning of first SPB and SOPs on the network for Trials 2 and 3 (Workstream 1) 

 Development and testing of Active Response software solution for Trials 2 and 3 (Workstream 2) 

 Start writing Project Deliverable 4 (Learning from Commissioning and Operation of Active Response Software 

Solution Tools) (Workstream 2) 

 Write physical architecture design document (Workstream 2) 

 Appointment of supplier for Research Package 4 – Use Case and Business Case Review (Workstream 3) 

 Research Package 4: Conduct low carbon technology adoption study (Workstream 3) 

 Design and development of link box switches and ancillary functions (Workstream 3) 

 Planning for installation and commissioning of Trials 2 and 3 (Workstream 3) 
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5. Progress against budget 
 

This section is provided in the Confidential Appendix A. 

 

6. Project bank account 
 

This section is provided in the Confidential Appendix A. 

 

7. Project Deliverables 
 

This section provides an overview of progress against each of the deliverables set out in the Project Direction. The text 

describes progress on the evidence for each Project Deliverable. 

 

Project 
Deliverable 

Deadline Evidence Progress 

High Level Design 
Specification of 
Advanced 
Automation 
Solution 
(Deliverable 1) 

15 August 
2018 

Report outlining the requirements and options for 
the Active Response software solution (WS2) 

  

Successfully submitted. 
 

Trial Site 
Selection Criteria 
and Process 
Outcome 
(Deliverable 2) 

31 
January 
2019 

Description of possible site selection criteria, 
derivation of the selected methodology and details 
of the networks selected for the four project trials 
(WS3) 

Successfully submitted. 

Learning from 
Hardware factory 
tests (Deliverable 
3) 

26 June 
2020 

Details of the key learning from the hardware 
specification, design and testing process (WS1) 

The deliverable remains on 
track.  As notified to Ofgem, 
the deadline for this 
deliverable has been amended 
from that shown in the FSP.  

Learning from 
Commissioning 
and Operation of 
Active Response 
Software Solution 
Tools (Deliverable 
4) 

26 
September 
2020 

Report outlining the key learning from the initial 
offline trials of the project software tools (WS2) 

The deliverable remains on 
track. As notified to Ofgem, 
the deadline for this 
deliverable has been amended 
from that shown in the FSP.  

https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2019/05/Active-Response-Project-Deliverable-1-Report.pdf
https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2018/12/Active-Response-Project-Deliverable-2-Report.pdf
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Project 
Deliverable 

Deadline Evidence Progress 

Initial Learning 
from the 
Installation and 
Commissioning of 
Active Response 
Hardware 
(Deliverable 5) 

18 
December 
2020 

Report outlining the key learning from the initial 
installation and commissioning of the project 
hardware (WS1) 

The deliverable remains on 
track.  As notified to Ofgem, 
the deadline for this 
deliverable has been amended 
from that shown in the FSP. 

Project technology 
handover, rollout 
and adoption into 
BaU plan 
(Deliverable 6) 

29 
October 
2021 

Implementation Plan for the adoption of the project 
solutions into Business as Usual (WS4)  

The deliverable remains on 
track.  As notified to Ofgem, 
the deadline for this 
deliverable has been amended 
from that shown in the FSP. 

Review of the 
Active Response 
Methods 
applicability in 
Scottish Power 
Energy Network 
licence areas  
(Deliverable 7) 

30 June 
2021 

A report by SPEN detailing the number 
implementations in their licence areas that the 
project methods provide benefits (WS3) 

The deliverable remains on 
track, however no significant 
progress has been made. 

Presentation of 
findings from the 
project trials 
(Deliverable 8) 

31 August 
2021 

Analysis and findings from the four project trials, 
including key learning and recommendations (WS3) 

The deliverable remains on 
track, however no significant 
progress has been made. 

Review of solution 
applications and 
project business 
case (Deliverable 
9) 

30 
November 
2021 

Comparison of the project technology following the 
trials against that envisaged at inception, and review 
of applications and benefits (WS3) 

The deliverable remains on 
track, however no significant 
progress has been made. 

 

8. Data access details 
 

To view the full Innovation Data Sharing Policy, please visit UK Power Networks’ website here.  

 

UK Power Networks recognises that innovation projects may produce network and consumption data, and that this data 

may be useful to others. This data may be shared with interested parties wherever it is practicable and legally permissible 

to do so and it is in the interest of GB electricity customers. In accordance with the Innovation Data Sharing Policy, 

published in 2017/18, UK Power Networks aims to make available all non-personal, non-confidential/non-sensitive data 

on request, so that interested parties can benefit from this data. 

 

https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2019/11/UKPN-Innovation-Data-Sharing-Policy-7-Nov-19.pdf
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9. Learning outcomes 
 
The project team recognises the importance of “best in class” learning and dissemination. Specific lessons learned in 
each of the workstreams are captured in the workstream progress reports.  
 
The following documents are available to other GB DNOs upon request: 
 

 Active Response project storyboard 

 Engineering concept design 

 Project use cases 

 Project Deliverable 1 – High Level Design Specification of Advanced Automation Solution 

 Project Deliverable 2 – Trial Site Selection Criteria and Process Outcome 

 SOP and SPB specification 

 SOP and SPB preliminary design 

 SOP and SPB detailed design 

 High-level requirements for the IT/OT solution 

 IT/OT architecture conceptual design 

 RTU specification 

 Trial site selection methodology 

 Trial design documents for Trials 1, 2 and 3 

 Specifications for link box switches and remote-controlled circuit breakers 
 
 

10. Intellectual Property Rights (IPR) 
 

This section lists any relevant IPR that has been generated or registered during the reporting period along with details of 

who owns the IPR and any royalties which have resulted, and any relevant IPR that is forecast to be registered in the 

next reporting period. 

 

IPR generated last period (July to December 2019) 

IPR Description Owner(s) Type Royalties 

Advanced automation and optimisation 

solution for Active HV (Trial 1) 

UK Power Networks 

Smarter Grid Solutions 

Nexant 

Relevant 

Foreground IPR 

Nil 

 

IPR forecast next period (January to June 2020) 

IPR Description Owner(s) Type 

Final design of SOPs Turbo Power Systems Foreground Knowledge IP’ 

 

Final design of SPB Turbo Power Systems Foreground Knowledge IP’ 

Physical Architecture Design Document (PADD) UK Power Networks Relevant Foreground IPR 

Detailed design for Trial 4: Active Response UK Power Networks 

Ricardo 

Relevant Foreground IPR 
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11. Risk management 
 

This section lists the risks highlighted in the FSP plus any other risks that have arisen during the project. The project team continues to monitor risks and issues on a monthly basis, at a ‘deep-dive’ risk management meeting. At this meeting, 

risk impacts and mitigation plans are updated. 
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